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AN INTERACTIVE SYSTEM FCR THE GENERATION OF

STANDARDIZED AUTOPSY PROTOCOLS

CHAPTER 1

INTRODUCTION

The purpose of this dissertation is to present an approach to
the design of interactive systems for narrative report gemeration in
medicine. The design process will be illustrated by an interactive
system which was expressly designed to generate autopsy protocols.
Emphasis will be placed on the techniques used in the design of the data
base and software for this system. The rationale for the design scheme
chosen will be discussed from both a computer science and medical stand-
point. Thus, the material in this dissertation is directed at both com-
puter scientists and physicians with an interest in the design of inter-
active systems for data acquisition and narrative report generationm.

This chapter will present the various factors which must be con-
sidered in designing interactive computer systems in medicine and will
include: (1) the effect of medical information and procedures on the
design options available and (2) techniques for entering both numerical
and non-numerical information. To illustrate various design optiomns,
several representative interactive narrative report generation systems

will be described.
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Interactive computing techniques have been developed for those
applications in which it is desirable to have on-line input and retrieval
of information. The many facets of interactive computing are discussed
in the text by Meadow.l An important consideration in the design of
any interactive system is the method by which the user communicates with
the system (the dialogue scheme). A comprehensive survey of dialogue
schemes is presented in the text by Martin.2 In general, selection of
the appropriate dialogue scheme is contingent upon the type of applica-
tion, the capabilities of the personnel who will interact with the sys-
tem and the type of terminal to be used.

In reality, the options available to the system designer for
the selection of a dialogue scheme are limited. This is because dia-
logue schemes are based on the various types of terminal devices avail-
able on the market and there are few alternatives to keyboard devices.
The designer of interactive medical information systems is further
limited in the selection of a dialogue scheme by the very nature of
medical information and the rigidity of medical procedures.

A unique feature of the information which appears in a patient’'s
medical record is that it is almost entirely narrative in nature. While
narrative input is probably the most direct and accurate method of input,
there are sufficient problems associated with the acquisition and ‘pro-
cessing of narrative information to preclude its use. The prpblems
presented by the utilization of narrative information in a medical
enviromment will be discussed along with the various altermatives avail-
able to the system designer to remedy them.

To the system designer, the practice of medicine can only be
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regarded as procedure-oriented. Most of the routine funmctions performed
by physicians, as well as nurses and allied health professionals, can be
defined in terms of a set of discrete steps. A large portion of the
information appearing in the medical record is generated as a result of
the execution of routine procedures. Before any function can be auto-
mated, the system designer must become intimately familiar with the
procedure that is to be computerized. This is because the automation
of a function usually entails some modification of the manual procedure
being replaced in order to make data collection more efficient. However,
with very few exceptions, physicians resist all but the most minor
changes to their traditional procedures. Thus, the system designer is
forced to make the dialogue scheme conform to the existing procedure
which usually results in a less than efficient input scheme.

Because the life of a patient may depend on the accuracy of the
information contained in his medical record, special emphasis must be
placed on the design of the dialogue scheme to preserve the integrity of
the medical information entered into the system. A dialogue scheme can-
not be considered acceptable unless it meets the following four require-
ments:

1. the dialogue scheme must ensure that the information acquired is
both accurate and comprehensive

2. the dialogue scheme must permit the information to be recorded
immediately lest it be forgotten or distorted

3. the logical organization of the dialogue scheme must parallel the
steps of the procedure which is being computerized and

4, the dialogue scheme must not interfere with or impede the execution

of the procedure.
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In order to demonstrate the feasibility of an efficient inter-
active narrative report generation system, the system for generating
autopsy protocols has been designed with three underlying objectives in
mind: (1) that the acquisition of autopsy findings be congruent with
the steps of the procedure for performing an autopsy; (2) to minimize
inefficiencies and inaccuracies of automated data acquisition resulting
from the character of medical information; and (3) to produce protocols
which contain grammatically correct English sentences. Because this
dissertation will refer frequently to both medical procedures and medi-
cal record-keeping practices, a discussion of the organization and con-
tents of medical records and the role played by medical procedures in
the practice of medicine will be given for the benefit of those readers
not trained in the medical field. This discussion should aid the reader
with no medical background to understand the particular system design

approach used and to appreciate the intrinsic features of the system.

1.1 The Medical Record and Patient Care

The patient is the focus of all activity in the hospital. Infor-
mation is a vital by-product of most patient care activities and the
activities directly related to the care and treatment of the patient are
performed by several groups of health care professionals. The primary
generator of information is the physician who is responsible for the
overall management of the patient's care. For each patient under his
care, the physician must record the medical history, the findings of
the physical examination, his impressions or diagnoses, his plans for
treatment and a detailed account of the progress of the treatment. The

physician is indirectly responsible for generating additional information
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by requesting consultations (e.g., radiological and surgical), by order-
ing laboratory tests (e.g., blood chemistries and cultures) and by
specific orders to the nursing staff (e.g., vital signs every two hours).
All information generated on behalf of the patient is compiled in a

volume called the medical record.

The value of medical records in hospitals cannot be disputed.
Clinically, they are essential not only for immediate diagnosis and
treatment but also for the future medical welfare of the patient. Medi-
cal records are especially valuable in the teaching hospital where sev-
eral physicians with differing degrees of medical expertise and experi-
ence are involved with the care of an individual patient. In this
environment, the medical record serves as the medium by which informa-
tion pertaining to the medical status of a patient can be communicated
to everyone involved with the care of that patient. Medical records
also serve as a basis for research, as an educational resource and as
a means of protection in the event of a malpractice suit.

The medical record is comprised of several discrete sections
which are usually organized as follows:

1. Patient Identification and Billing Information: recorded by an
admissions clerk; contains the patient's sociological and demo-
graphic data and third party payment information when necessary

2. Discharge Summary: recorded by a physician; is a medical symopsis
of the patient's stay in the hospital; includes all abnormal or
significant findings, the final diagnoses and the medical status of
the patient when discharged

3. Medical History: recorded by a physician; contains a record of the
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present illness, past illnesses including childhood diseases,
family illnesses, immunizations and allergies
Physical Examination: recorded by a physician; contains a record
of all physical measurements and vital signs, the examination of
all body systems including abnormal signs and symptoms on admission,
impressions and/or diagnoses
Progress Notes: recorded by a physician; is a chronological record
of the medical course of the patient; contains such information as
the plans for treatment, the effect of the selected therapy to
eliminate abnormal symptoms, the manifestation of additional symp-
toms as a result of the therapy and alterations of the therapy
Physicians' Orders: recorded by a physician; contains requests for
laboratory tests and other procedures (e.g., x-rays), orders for
administering prescribed medications and other specific orders to
the nursing staff (e.g., change dressing twice a day)
Nurses' Notes: recorded by the nursing staff; contains acknowledge-
ments of the physicians' orders and assessment of the patient's
status; temperature, vital signs and fluid intake and output read-
ings are recorded in graphical form and kept separately at the back
of the medical record
Consultative Reports: generated by physicians with specialized
training or other health care professionals; included in this sec-
tion are reports of procedures which require the interpretation of
a physician specialist {e.g., x-ray report or ECG interpretation),
reports of specialized procedures which are only performed by

specialists (e.g., cardiac catheterization) and reports of
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examinations performed on the patient by a specialist (e.g., surgical
or psychiatric consultation) and

9. Laboratory Reports: generated either automatically by computer or
manually by laboratory technicians; contain the results of labora-
tory tests performed on specimens (e.g., blood or urine) taken from
the patient and other tests administered to the patient (e.g., skin
tests, etc.).

The medical record may be visualized as a series of independent
entries or reports. With the exception of the identification sheet, the
discharge summary, the medical history and the physical examination,
each of the remaining sections can grow dynamically to any length. Each
encounter with the patient and each laboratory test performed on his
behalf results in an entry in his medical record. Entries are made in
chronological order (except for consultative reports and laboratory
reports which are usually stored in reverse chronological order) and
vary in both size and contents. Thus, information generation for the
medical record is an inherent function of all personnel with either

direct or indirect patient care duties.

1.2 The Nature of Procedures in Medicine

Hospitals, like any complex organization, are dependent upon
established routines in order to function efficiently and ensure that the
best possible medical care is provided uniformly to all patients. There
is a standard operating procedure for every patient care activity per-
formed in the hospital. All procedures have evolved from the large body

of medical knowledge and experience which has been accumulated to date.



8

Physicians, nurses and laboratory technicians form the three
largest groups of professionals most closely associated with providing
patient care services. Each group possesses unique skills developed
through extensive training which are utilized routinely in the course of
performing their respective duties. The unique skills of each group may
be considered to be a set of procedures which have been thoroughly mas-
tered. However, a basic difference exists between the skills of the
physician and those of the other two groups.

The skills possessed by both nurses and laboratory technicians
can be considered as mechanical functions which by and large are per-
formed by rote. Each function can be defined in terms of an ordered
set of operations which must be executed in a prescribed order, with-
out deviation, everytime it is required. Thus, a nurse will always use
the same procedure to start an I.V. Similarly, a blood bank technician
will do a cross-match by repeating the multiple steps of the procedure
in the exact same order as for the previous one she performed.

The duties of the physician are dominated by an abstract skill
known as "clinical judgment"3 which each physician develops as part of
his training. Clinical judgment involves the intuitive mental processes
and reasoning ability which the physician must have in order to assimi-
late medical findings so that he may consequently diagnose and treat.
The operational characteristics of clinical judgment are difficult to
define because they are unique to each physician.

The repertoire of skills which the physician possesses includes
many mechanical functions which can be classified as procedures. How-

ever, unlike the nurses and laboratory technicians who must rigorously
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follow the steps of a procedure once it has been initiated, the physician
may alter the steps of or terminate a procedure based on his clinical
evaluation of the particular medical situation. For example, the surgeon
who has begun an operation to remove a tumor and discovers widespread
metastases, will close the patient rather than complete the operation.

Rote procedures are more amenable to computerization because
they are so well-defined. When attempting to automate any mechanical
function which is part of the physician's repertoire, it is necessary to
account for every major contingency for deviation from the normal flow
of the procedure. The role of clinical judgment is very difficult to
incorporate into the logic of a procedure because there is no strict
understanding of its characteristics or how it works. For example, it
is possible to design a system to record the findings of a physical
examination because the procedure for performing a physical examination
is well-defined. However, to expand this system so that it can auto-
matically generate diagnoses from the findings is considerably more
difficult because no two physicians assimilate physical examination
findings (and the other pertinent information which is available) in
the same way to arrive at a diagnosis.

Information generation is a function common to the three
largest groups of professionals which perform health care functioms.
The procedure for information generation by the physician is, by far,
the most difficult to computerize. As in the case of clinical judg-
ment, each physician develops his own particular style of recording
information. Therefore, when designing systems to report the results

of a medical procedure, the actual procedure should be used as the
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basis for the design rather than the reporting style of the physi-

cian.

1.3 Automated Report Generation in Medicine

The early applications of computers to medical functions were
based on the premise that computers could be ''taught" to perform many
of those routine functions which were considered to be mechanical or
clerical. By relieving the health care professionals of some of their
clerical or rote chores and relegating them to a computer, there would
be additional time to perform those duties which required their special
skills and expertise. The early applications fell intc ome of two
distinct classes: (1) those applications involving the input and direct
processing of medical information for report generat:ionl*-10 and
(2) those applications involving the automation of repetitive well~-
defined mediczl procedures.ll“14 The majority of these early attempts
at automation were crude and very inefficient by today's standards.
However, they did lay the foundation for the integration of computers
into the health care routine. Today, the computer is regarded as an

important tool in many areas of health care and, in fact, in some areas

it has become indispensible.

1.3.1 Numerical Information Processing

The approach tc the design of any computerized information
processing system is predicated upon the nature of the information to be
processed. In general, information may be classified as being either
numerical or non-numerical. In applications involving numerical

information, the designer has considerable latitude in the selection of
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possible schemes for data collection, organization and manipulation.
The availability of a large variety of design optiomns facilitates the
design process and may be attributed to the following reasons: (1) com-
puters are inherently better able to process numerical data; (2) numeri-
cal data is less ambiguous and more consistent in form; and (3) docu-
mented applications involving numerical data are many times more
numerous and diverse in scope.

Pure numerical information comprises only a small portion of
the total contents of the medical record and the clinical laboratories
are the major source of that information. The manual generation of
laboratory reports is a considerable burden to laboratory personnel.

It is not uncommon for them to spend up to 507 of their time recording,
computing, transcribing and transmitting information.15 This situation
is further aggravated by the trend toward the overuse of laboratory
facilities by the physician as insurance against possible malpractice
suits. It is also an accepted policy in most hospitals to perform a
complete laboratory work-up on every patient admitted to the hospital.
This practice serves as a means for detecting abnormalities before they
become major medical problems.

The method in which manually generated laboratory reports are
stored in the medical record has been criticized by many physicians.
Under the conventional scheme, test results are recorded on multipart
forms. When the medical record copy reaches the ward, it is mounted
on its assigned page in the medical record in a staggered fashion over
the previous report. The two common complaints voiced with this approach

are that it is difficult for the physician to determine trends in the
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patient's test results and that the medical record becomes very bulky
if the patient remains in the hospital for an extended period of time.

The computer has been successfully utilized in numerous clin-
ical laboratories to offset the problems resulting from the manual
acquisition, manipulation and output of laboratory data. Several
approaches have been taken in the design of laboratory data processing
systems which vary from punch card systems with off-line report gen-
eration to dedicated mini-computer systems. The amount of reduction in
clerical duties performed by laboratory technicians is proportional to
the degree of complexity of the system. Most systems produce cumulative
reports of test results for storage in the medical record.

In the most basic system, the test results are keypunched on
punch cards, the cards are carried to the computer facility andJ;eports
are produced in a batch run.16 The most sophisticated systems use dedi-
cated mini-computer systems which are connected to existing automated
instruments (e.g., SMA/12's and Coulter Counters). Using standard
analog to digital conversion techniques, reports are generated with
minimal technician intervention and automatically transmitted to remote
terminals throughout the hospital.l7 Systems of this caliber are com-

mercially available from several vendors.18

1.3.2 Non-Numerical Information Processing

The existing techniques which are available for processing
natural language information are still extremely crude and unreliable.
For this reason, several alternative strategies have been employed to
produce narrative reports. The direct input of narrative information

would be the most practical approach to automated narrative report
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generation as it groduces the most accurate information and would
require the fewest alterations in the current operating routines.
However, the multitude of problems that exist with this approach make
it prohibitive.

The only method by which the physician can directly input free
narrative information is through a keyboard device. 1In general, physi-
cians have an aversion to typing and therefore refuse to relinquish
pen and paper or dictaphone for a keyboard. Moreover, it is not
practical for a typist to transcribe the physician's narrative infor-
mation (either longhand or dictated notes) since it increases the
likelihood of errors and distortions which are tedious to correct.
Also, the transcription process introduces time delays which, in cer-
tain instances, are unacceptable since it could be fatal to the patient.

Aside from the difficulties arising with the capture of free
narrative text, there are additional problems which must be considered.
The free narrative text found in the medical record contains much
redundant and superfluous information. While necessary for legibility
and style, it wastes a considerable amount of space on mass storage
devices. Also, the retrieval of pertinent information from free nar-
rative text is a tedious and expensive process. The simplest retrieval
strategy involves searching the text for the occurrence of specific

words or word sequences.lg’zo

A successful implementation of this
strategy requires that the words appearing in the text are uniquely
defined so that the meaning is conveyed by the individual words them-

selves and not by the sequence in which they are connected to form

sentences (i.e., requires that the words in the text be context-free
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rather than context-sensitive). Without imposing severe restrictions
on the contents of the text, these requirements are difficult to meet
due to the inherent ambiguity of the English language and the lack of
a standardized medical vocabulary. It has been estimated that the
188,000 medical terms in use today by physicians can be reduced to

22,000 with a resulting increase in terminology precision.21

1.3.3 Coding Techniques

Coding is a popular alternative to free narrative text input
because it provides a simplistic and economical means of representing
information. Coding is a classification process by which a universe of
information is reduced to a set of discrete categories and the elements
belonging to each of the categories are then defined and organized. The
individual members of each set of elements are uniquely labeled using
one of several possible techniques. This permits a member to be ref-

22,23 has written two excellent papers

erenced by its label. Feinstein
on the taxonomy of data and coding methodology.

When implementing a coding scheme, one of the following four
media organizations may be used to collect the source information:
(1) check-lists; (2) coding forms; (3) mark-sense documents; and
(4) interactive computing systems. In general, the selection of a
medium is dependent upon the procedure used for data collection and the
hardware facilities available.

The first two media differ from the last two in that they
require the additional clerical operation of converting the information

on the document to a computer-readable form. Check-lists are documents

which contain both the set of categories and the associated sets of
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elements for each category. Information is recorded by placing a check
beside the appropriate member or members of each element set. The
labels associated with the selections are transcribed on a computer-
readable medium in a predefined format for computer processing.

Coding forms are documents which contain only the set of cate-
gories. The space requirements for accommodating the selection or
selections for each category have been predetermined. Space for
recording the selections is represented by boxes (one box per character)
which appear beside each category. Associated with the coding forms
is a code book which contains the sets of alternmatives for each cate-
gory. Information is recorded by referencing the code book and placing
the labels associated with the selections made into the appropriate
boxes on the coding form. The information in the boxes is transcribed
on a computer-readable medium in a predefined format for computer pro-
cessing.

Mark-sense documents are similar to check-lists. They contain
both the categories and associated sets of elements. A rectangle
appears beside each element on the form. Information is recorded by
filling in the rectangles beside the desired responses. The advantage
of mark-sense documents over check-lists is that they are in computer-
readable form and do not require a transcription operation.

Interactive computing systems allow the coder to converse
directly with the computer. Interactive systems range in sophistication
from systems which consist of a series of simple questions which require
a "yes" or "no" response to systems employing multiple response ques-

tions and built-in branching capabilities.
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The use of coded information eliminates some of the problems
associated with the processing of free narrative text: coded informa-
tion is much more compact than narrative text thus requiring less space
on mass storage devices; the nature of coded information enhances the
retrieval process because the retrievals are based on keys which have a
precise meaning. The major deficiency of coding (independent of the
medium used to collect information) is that there will always be some
degree of imprecision in the coded information. The rigidity of the
classification process often results in distortions and loss of infor-
mation during the transformation.

Any additional problems which might be encountered are particu-
lar to the medium used to collect the source information. The clerical
functions involved with recording information on check-lists, coding
forms and mark-sense documents make the likelihood of recording erro-
neous information a real possibility. Since the information contained
on check-lists must also be transcribed on a computer-readable medium
the potential for recording erroneous information is even greater.

It is common for revisions to be made to data collection sys-
tems after they have been in operation for some time. For systems
based on check-lists, coding forms and mark-sense documents, revisions
can be both costly and tedious. Any additions or deletions that are made
usually entail a redesign of the documents. There is also a correlation
between the ordering of the various information categories on the docu-
ments (check-lists, coding forms and mark-sense documents) and the
order in which the stored information is arranged. The information is

organized in sequential fields within fixed-length records. The location
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of each piece of information is determinable by its position relative
to the beginning of the record. Thus, any revisions made to the docu-
ments require that corresponding changes be made to the records of the

data file.

1.3.4 1Interactive Computing Systems for Report Generation

With interactive computing available on any size computer
today, conversational systems are being developed to gemerate a variety
of reports which, in the past, have been generated by manual means.
As examples, interactive systems have been designed to generate medical

2,24,25 radiology reports® and even complete medical records.’’

histories,
All interactive systems use some form of coding to organize the universe
of information which serves as the basis for report generation.

The single most important factor to be considered in the design
of any interactive system in medicine is the physician-machine interface.
Unless the input technique parallels the procedure from which the report
will be generated, requires little extraneous thought and involves few
manual actions, it will invariably be rejected by the physician. How-
ever, due to constraints arising from poor response times and the
limited number of input device design possibilities, some compromises
nust be made between the system designers and the physicians.

When accumulating and organizing the core information which
serves as the basis for the interactive reporting system, it is dif-
ficult (and usually impractical) to account for every possible contin-
gency. This poses an additional problem of how to input information

which cannot be generated by the interactive system. The mechanism to

add free narrative text to a report is another aspect of the
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physician-machine interface which must be taken into consideratlion.

The current state~of-the-art of interactive narrative report
generation in medicine will be illustrated by six systems. The first
system to be presented is an interactive system for generating complete
medical records. The remaining five systems have been developed to
generate radiology reports. Radiology reporting systems were selected
because there have been more independent implementations of narrative
report generation systems in this area than in any other. Each of the
radiology reporting systems to be presented represents a different
approach to performing a function in a2 common area and thus provides
a basis for comparison.

Probably the most ambitious and impressive interactive system
to date is the one which was developed at the PROMIS Laboratory of Case
Western Reserve University (presently at the University of Vermont) to
generate problem-oriented medical records.27 The concept of the
problem-oriented medical record is based on the philoscphy of Dr.
Lawrence Weed who believes that medical records are more meaningful and
valuable if medical information is organized and recorded by problem
rather than by source as is the case with the conventional medical
record.za’29

The basic information unit of the system is the "frame." Each
frame contains a question that requires a response, a set of possible
responses, branching information for each response and several pieces
of control information. Frames are constructed through a program
called SETRAN (Selected Element TRANslator).30 In 1974, the system

contained approximately 33,000 frames for generating information on the
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medical history, physical examination, problem formulation, plans for
treatment, progress notes and other miscellaneous topics.31

The physician interacts with the system via a CRT with a touch-
sensitive screen (the physician uses the CRT keyboard to input free
narrative text). The physician makes selections from the displays by
touching the touch-sensitive area beside the desired response. The
responses are converted into English text which is used to build output
units called "paragraphs." The paragraphs are displayed on the CRT
screen as they are being built and at the same time as the physician
is making selections from the frames. Completed paragraphs are stored
and retained on disk. The functions of retrieving and displaying
frames and building and storing paragraphs are performed by a program
called HIP (Human Interface Program).

This system demonstrates a highly efficient interface which is
ideal for interactive systems. The action of touching the CRT screen is
easier to perform than depressing keys on a keyboard. Errors resulting
from making incorrect selections become negligible for two reasons:
the touch-sensitive areas on the CRT screen are widely spaced and the
immediate display of the paragraph as it is being constructed permits
the physician to readily note errors and correct them.

In the radiology systems to be presented, a variety of
approaches have been used in the design of the physician-machine inter-
face. In each case, the form of the input information is different and
is largely determined by the type of input device used. The purpose of
the following presentation is to illustrate the various approaches by

which the physician can interact with a computer. The input of
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information via a keyboard is the most common approach and is used in
the first three systems to be described.

Dr. Lodwick and his colleagues at the University of Missouri
School of Medicine began developing a system for generating radiology
reports in 1965. Since then, the original system has gone through
several major revisions, evolving from a batch system on an IBM 1620
written in FORTRAN to a multi-user interactive system on a PDP-15
written in the MUMPS (Massachusetts General Hospital Utility Multi-

10,32-34 In the current version of the

Programming System) language.
system, which is called MARS (Missouri Automated Radiology System),35
the radiologist interacts with the system via a CRT. The radiologist
uses mnemonics to represent his findings. The formulation of a report
from the findings results in a string of mnemonics which is entered at
the keyboard by the radiologist. The actual report is generated after
the system converts the mnemonics in the string to text.

The mnemonics may be up to four characters in length and are
stored, along with the words, phrases or sentences they represent, in
several directories and tables. There are directories of anatomic
sites, findings, impressions and diagnoses as well as tables of com-~
monly used phrases and sentences such as '"No change since the last
examination." If the radiologist is uncertain of a particular mnemonic,
he inputs up to four letters of the term and the system responds with
a list of all terms beginning with those letters along with their
associated mnemonics.

In his survey article,26 Lang includes a comparison of the

input forms and the output of the various systems which he surveyed for
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several typical radiological cases. One such case involves a finding
of "a 2 cm mass in the lower lobe of the left lung which is suggestive
of carcinoma." Where applicable, this case will be used to illustrate
the form of the input and the resulting output for the systems described
in this chapter. If the radiologist using MARS was to input the fol-
lowing string:26

SLW LB L LNG/FCM = 2 MSS/ICA/T
the following report would be generated:

"SITE: LOWER LOBE OF LEFT LUNG

FINDING: 2 CM MASS

IMPRESSION: CARCINOMA"

According to Lodwick, the reason for using a string of mnemonics
instead of a single mnemonic at a time is that it reduces the overall
time required to generate a report. When the system was converted to
run on the PDP-15, there was an appreciable increase in the response
time over that of the original system which was run on an IBM 360/50.34
Traditional dictation and transcription methods are used to generate
reports for those cases which cannot be formulated through MARS. Lodwick
states that the reports for 78% of all cases can be generated through

MARS and the backlog of dictated reports is minimal.34

The CLIP (Coded Language Information Processing) System,36
which is in operation at Beth Israel Hospital in Boston, uses an input
technique which is similar to that of MARS. CLIP is an interactive
system written in MIIS (a dialect of MUMPS) which is presently running

on a time-shared PDP~15. The system is based on a classification

scheme for coding radiological data.37 The classification is organized
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as a hierarchical structure and is divided into three major sectioms:
Anatomy, Findings and Etiology which are denoted by the symbols ":",
"/" and ";" respectively. Each of the major categories are uniquely
defined by a letter of the alphabet. The major categories are further
subdivided into subcategories which are denoted by a single digit.
Alphanumeric mnemonics are formed from the juxtaposition of the special
characters, letters and digits. The mnemonics must be phrased in a pre-
defined form (major section, major category followed by a subcategory
or several subcategories) and are used to represent the information
found in the nodes of the hierarchical structure. Because the number
of subcategories associated with any major category is a variable
quantity, the mnemonics are of variable length. As an example, :C
represents the cardiac system; :C4 represents the heart valves; :C42
represents the tricuspid valve; and :C423 represents the anterior cusp
of the tricuspid valve.26

As in MARS, the radiologist must first formulate the report
and then enter the findings as a string of mnemonics via the keyboard
of a CRT. The system decodes the mnemonics and retrieves the associ-
ated phrases and sentences from the hierarchical structure for the
report. The CLIP System does contain a unique feature which is not
present in MARS. The system monitors the pace at which the radiologist
inputs the mnemonics. Once the input rate drops below a predetermined
value or stops, the system automatically displays the next logical node
of information from which a selection is to be made. To represent the
findings of the illustrative case using CLIP, the radiologist would

input the string:2
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+KR504/KM3(2CMD) ;KN212
The generated report would read as follows:

"THERE IS AN ABNORMALITY OF THE LEFT LOWER LOBE. THERE

IS A NODULAR LESION, MEASURING 2 CENTIMETERS IN DIAMETER.

THE FINDINGS ARE SUGGESTIVE OF SQUAMOUS CARCINOMA."

There are no provisions for dictating reports with findings
which are not compatible with the system. However, the provision for
entering free narrative text is available. To enter free narrative
text, the text must be enclosed in quotation marks within the mnemonic
string. All free narrative text entries are reviewed periodically for
possible inclusion in the classification.

MEDELASS’39

is a radiological reporting system which had been
used in Sweden for a number of years and has since been abandoned.
However, the interface between the radiologist and the computer is
sufficiently novel and interesting to merit a discussion of the system.
The MEDELA terminal consists of three separate components: a projector
display unit; a numeric keypad; and an automatic typewriter. The dis-
play unit was designed to project a 16 mm film cassette which contains
approximately 1200 frames. Each frame may contain up to 127 items
(words or phrases, drawings and diagrams).

The frames are displayed under computer control. While the
frames are physically in a sequential order, a logical hierarchical
structure has been established through preprogramming. The selection
of the next frame to be displayed is governed by the response(s) chosen

by the radiologist from the frame currently displayed. Each frame can

be considered to be a node in the hierarchical structure. The information
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categories contained in each frame are all compatible with that level of
the structure. The alternatives for each category are arranged in order
of frequency of use in order to facilitate the search for responses from
a frame by the radiologist.

The radiologist generates a report by depressing the keys on
the keypad which correspond to the numbers listed beside the items in a
frame. The text corresponding to the selections is automatically
printed by the typewriter. While the system is basically a question
and answer type of interactive system, reporting is enhanced because of
the large number of items that may be contained in a single frame.

The system is sufficiently comprehensive that conventional
dictating methods have been eliminated. To include free narrative
text in a report, it must be entered via the typewriter. MEDELA was
not included in the Lang survey article so no sample report can be pre-
sented here.

The Johns Hopkins University Hospital radiology reporting
system40 is another system which has as its interface a device which
displays frames from a 16 mm film strip. 1In this system, the device
which is used to display frames and act as the primary interface between
the radiologist and the computer is the IBM 2760 visual data terminal.
The 2760's screen consists of two sections, each with 120 probe points.
The display on the left is fixed and contains statements, adjectives,
conjunctions, prepositions, punctuation symbols and §perational functions
common to all examinations. The section on the right is used to project
any of 500 frames on a 16 mm film strip. The frames contain information

pertaining to anatomy, pathology and special procedures in both narrative
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and pictorial form. A maximum of 72 items can appear in a single frame.

After reviewing an x-ray, the radiologist formulates the
report using the radio antenna probe to select items from the displays
on both the left and right sides of the screen. It is estimated that
approximately 5% of all examinations require free narrative text which
may be added in either of two ways. The radiologist can type the infor-
mation directly on the report from the typewriter terminal, or the
information can be dictated and transcribed on the report at a later
time.

In order to generate the report for the illustrative case using
this system, the radiologist touches a total of eight probe points from
the fixed display and a single frame from the film strip with the radio
antenna probe. The generated report will read as follows:26

"2 CM MASS LEFT LOWER LOBE COMPATIBLE
WITH CANCER OR GRANULOMA"

The final system to be presented is a commercially available
system which is marketed by General Electric. RAPORT41 is a non-
interactive system in which mark-sense forms are used to generate
radiological reports. The system hardware consists of a PDP-8 computer,
two CRT's, an optical mark-sense scanner and a printer. A set of 18
mark-sense forms were developed for use by the radiologists to represent
their findings. The forms are based on anatomical areas (e.g., arm-
elbow) or commonly used special studies (e.g., upper G.I. series). The
forms make use of graphics to represent anatomy and symbols to repre-
sent pathology and other findings.

The forms were designed to facilitate the handling of normal
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x~-rays as well as those displaying common abnormalities. Traditional
dictation methods are used by the radiologist to either add free nar-
rative information or to report cases which cannot be handled by the
forms. No report is available for the illustrative case.

In the above presentation, no mention was made of the contents
or style of the reports produced by the radiological systems. These
factors are important in determining the acceptability of the reports
by the physicians who must use them. To expect total acceptance is
unrealistic and it is usually necessary to make several revisions
before a majority of the physicians are satisfied. In the previously
discussed radiological reporting systems, there is considerable vari-
ation in both the contents and style of the reports produced and this is
directly attributable to the individual experience and attitudes of the
radiologist supervising the design of the systenm.

The contents of the reports encompass not only the quality of
the information found therein but also the completeness of the informa-
tion. Each radiclogist has a unique style for describing abnormalities
which appear on x-rays and for presenting these findings. Those radi-
ologists responsible for selecting and organizing the information from
which the automated reports will be produced usually do so by emulating
their established manual reporting procedures. The variability in
report contents may be attributed to each radiologist's concept of which
abnormalities should be included and how each of these abnormalities
should be described. It is not possible to make any inferences as to
which system is the most comprehensive based on the medical literature

cited.
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The reporting style pertains to the way in which the radiologi-
cal findings are formatted and there are two different philosophies
involved. Lodwick34 believes that the traditional reports are too
wordy and contain much superfluous information which has no bearing on
the true findings. Thus, the reports generated by MARS are very concise
and contain mostly short phrases which are devoid of any prepositioms,
articles, and conjunctions. The traditional reporting approach involves
the generation of complete grammatically correct sentences. The imple-
mentation of this approach requires that the findings are input in a
predictable and consistent order. The RAPORT system is the only one

which succeeds in producing properly formed sentences.

1.3.5 The Interactive Standardized Autopsy Protocol Generation System
In order for an interactive narrative report generation system
to be adopted by physicians, the system designer must ensure that the
following specifications are met: (1) the physician-machine interface
must be as simple as possible so that it does not interfere with the
physician's thought processes when entering his findings; (2) the
strategy for eliciting findings from the physician should correspond to
the steps of the procedure used to derive the findings; (3) the number
of keystrokes or manual actions should be kept to a minimum; (4) the
system should be self-coding; (5) the provision for entering free nar-
rative text should be incorporated into the system; (6) the reports
generated by the system should be comparable in both quality and style
to the reports prepared manually; (7) the reports should contain gram-
matically correct English sentences; and (8) the contents of the reports

should be stored economically and in a manner that will allow them to be
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retrieved efficiently.

The Interactive Standardized Autopsy Protocol Generation System
(APGEN) to be described has been designed to meet all the specifications
listed in the preceding paragraph. While the system will be presented
as one for generating autopsy protocols, the software framework is suf-
ficiently general to be utilized in any narrative report generation
function which conforms to the specifications to be presented in the

next chapter.

1.4 Dissertation Contents

Before proceeding, the reader may find it useful to have a
summary of the material to be presented. This dissertation has been
organized to correspond to the major steps of the system design process
used to develop APGEN.

Chapter 2 contains a discussion of the method used to collect
and organize the pathology information needed to elicit autopsy findings
from the pathologist. The pathology information was compiled in a set
of flow diagrams which specify the parameters to be regarded in the
examination of the body organs. Associated with each parameter is a
set of terms describing the parameter. Each parameter and its associ-
ated set of descriptors is called a block. The contents and organiza-
tion of the blocks are described in considerable detail. To provide the
grammatically correct sentences which will form the autopsy protocols,

a sentence file was created from the contents of the flow diagrams.
The sentence construction process and the complications encountered
therein will also be presented.

Chapter 3 presents the two-phase process used to create the
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encoded pathology information data base from the flow diagrams and the
sentence file. The objective of the first phase of the process is to
transform the blocks and sentences into a computer-readable form. Two
general structures, the frame and the output text element, are defined
to contain the blocks and the sentences respectively. The general
frame and output text element structures and their contents are
described in considerable detail. The second phase involves the forma-
tion of two separate sets of files from the frames and output text
elements to facilitate the retrieval of the individual frames and the
individual components of the output text elements as well as conserve
space. A description of the packing operation and the resultant files
created is also presented.

Chapter 4 contains an overview of APGEN and provides a detailed
examination of the various functions performed by the system software in
the process of generating autopsy protocols. The various features
incorporated into the system to facilitate the function of interacting
with the system will also be discussed.

The final chapter begins with a summary of the major steps of
the system design process used to develop APGEN. Following this summary
is an evaluation of the major features incorporated into the system to
satisfy the prescribed requirements for an efficient interactive narra-
tive report generation system. The chapter concludes with a discussion

of several extensions and improvements which are planned for APGEN.



CHAPTER 2

SYSTEM ANALYSIS AND THE SYSTEM DESIGN PROCESS

2.1 Introduction

The computerization of a procedure is usually undertaken to
improve the efficiency of its execution by eliminating redundancies and
inconsistencies in the steps of the procedure and by compensating for
inherent deficiencies. Regardless of the application, a certain degree
of variation will exist in the execution of the steps of any manual pro-
cedure. This variation“#®y be introduced by personnel who are seeking
a means to expedite the completion of the procedure or by newly acquired
personnel who have been trained to use a similar procedure and attempt
to transfer some of the steps or substeps of that procedure to the
existing procedure. Such modifications complicate the basic procedure
but are tolerated because it is difficult to rigidly control the manual
execution of a procedure.

Before the design of an automated system is initiated, all
problems associated with the manual procedure must be discovered and
resolved. Otherwise, they may be emulated in the automated procedure.
To ensure that the completed design will result in the most efficient
system possible, a careful study of the procedure to be automated must

be performed at the onset. The purposes of the study are: (1) to

30
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permit the system designer to become familiar with the procedure and the
variations in its execution; (2) to determine whether any external
factors affect the execution of the procedure; and (3) to discover the
inefficiencies and deficiencies that are present. Thus, the analysis
of the system to be automated should be an integral part of the system
design process.

The system design process is essential to the development of a
system that is to perform its functions efficiently and accoxding to
predetermined specifications. Unfortunately, there is no general para-
digm available to the system designer for the design of an automated
system. Each system designer develops a preferred set of design tech-
niques which are utilized according to the nature and complexity of
the procedure to be automated.

The design process that was adopted for the development of the
Interactive Autopsy Protocol Generation System consists of four inter-
related phases: (1) the analysis of the procedure for manually generat-
ing autopsy protocols; (2) the collection and organization of the
pathology information that will be used by the system to elicit autopsy
findings from the pathologist and to provide the text for the autopsy
protocols; (3) the encoding of the pathology information and the cre-
ation of the pathology data base; and (4) the design of the system
software.

The purpose of this chapter is to present the analysis of the
morgue routine employed in the Necropsy Service of University Hospital
at the University of Oklahoma Health Science Center in Oklahoma City

and the procedure for the collection and organization of the pathology
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information for the pathology data base. The results of the analysis
and the degree to which they influenced the system design process will
be discussed. To introduce the necessary background material for this
project, a short history of the autopsy and a description of the con-

tents of the autopsy protocol will be presented below.

2.2 Historical Perspective of the Autopsy

The autopsy is a procedure fcr the systematic examination of a
body and its orgams for the purpose of discovering existing disease
processes and abnormalities, and ultimately, the cause(s) of death.

It is generally accepted by medical historians that the first human
autopsies were performed in Alexandria in the third century B.C.42
Egyptian officials sanctioned autopsies for the purposes of studying
human anatomy and the changes in the anatomical structures resulting
from disease.

Until the eighteenth century, the primary purpose of the
autopsy was to further the study of anatomy. Prior to the eighteenth
century, various notable physicians also performed autopsies in an
attempt to discover the cause of death in their patients. However, they
could do little more than describe the pathology which was observed
during the dissection and speculate as to what the probable cause of
death was. Medical knowledge had not yet evolved to the point where
physicians could appreciate the significance of the pathology they
observed at autopsy in relation to clinical findings and disease pro-
cesses. The capability to correlate clinical and autopsy findings

evolved during the eighteenth century and was instrumental in refining

the diagnostic skills of the physicians of that era.
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The introduction of the microscopic examination in the nine-
teenth century greatly expanded the scope of the autopsy and was respon-
sible for many of the advances made in the science of pathology. The
contributions made by the autopsy to medical progress in the nineteenth
and twentieth centuries cannot be disputed. The autopsy has been
instrumental in promoting medical knowledge and improving the quality
of medicine practiced. For example, many new diseases have been dis-

covered at autopS}’,[‘3’44

the autopsy serves as a check on the diagnostic
accuracy of clinicians, and the effectiveness of therapeutic regimens
have been studied and evaluated at autopsy.

Today, the primary role of the autopsy is to determine the cause
of death. However, the autopsy is still regarded as an essential aspect
of both medical education and research.

While the first autopsies were performed in the third century
B.C., no written records describing the observations made at autopsy can
be found prior to the late fifteenth century. Throughout his article,
King42 cites passages from autopsy reports which were recorded between
the fifteenth and nineteenth centuries. It is difficult to compare the
contents of reports from one century to the next because the descrip-
tions of autopsy observations are based on the degree of medical knowl-
edge and sophistication of the particular era. However, as medical
science evolved, the contents of the reports became more explicit and
accurate and the correlation of the pathology to the clinical findings

became more definitive.
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2.3 The Autopsy Protocol and the Basis for Its Automation

Autopsy findings are presented systematically in a document
called the "autopsy protocol." The autopsy protocol consists of four
major sections: (1) the clinical history; (2) the gross examination;
(3) the microscopic examination; and (4) the epicrisis.

The clinical history contains all significant clinical find-
ings and laboratory determinations which preceded death. The gross
examination section contains a detailed description of all abnormal and
pertinent normal findings and pathology discovered in the examination
of the organs and anatomical structures. Weights and/or measurements
of the organs and anatomical structures are included where applicable.
The findings are presented in an orderly fashion and are arranged by
body system. The microscopic examination section contains the find-
ings derived from the microscopic examination of tissue specimens and
lesions removed from the organs and anatomical structures. These find-
ings are also presented in a systematic fashion by body system. The
epicrisis contains a summation of the autopsy findings and their cor-
relation with the clinical findings and laboratory determinations.

During the past decade, there has been considerable controversy
concerning the necessity of autopsy protocols and their value not only
to cliniciams but also in research. The adoption of the Standard
Nomenclature of Pathology (SNOP)45 by virtually all pathology depart-
ments to code pathological diagnoses has resulted in more precise and
uniform autopsy diagnoses. Consequently, most clinicians seldom read
beyond the final pathological diagnoses which appear on the cover

sheet appended to the front of the protocol.
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Many physicians, including practicing pathologists, believe
that the final pathological diagnoses provide an ample record of autopsy
findings and that the traditional autopsy protocol should be shortened
or eliminated. Proponents of the traditional protocol argue that the
final pathological diagnoses alone do not provide a complete or accurate
picture of the pathology observed at autopsy. In particular, it is not
always possible to accurately visualizas the precise characteristics of
an affected organ or a lesion exclusively on the basis of a diagnosis.
For example, the physical characteristics of a liver affected by alco-
holic cirrhosis are determined by the stage of evolution of the lesiom.
In the early stage, the liver is large (up to 6000 gm), smooth, yellow
and soft while in the advanced stage it is small (1200 gm or less),
fibrotic, brown and firm. As another example, it is not possible to
predict from the diagnosis, "teratoma,'" which germ layers (ectoderm,
endoderm or mesoderm) were present in the tumor.

The evolution of a lesion in an organ can occasionally produce
an abnormality in another organ. In such cases, the final pathological
diagnoses may not reflect the cause and effect relationship that may
exist between them. For example, given the three diagnoses pancreati-
tis, cholecystitis and portal vein thrombosis, the reader is unable to
deduce whether the portal vein thrombosis resulted from the pancreatitis,
the cholecystitis or both.

There are many46’47

who believe that the format of the tradi-
tional protocol should be modified and adapted to the problem-oriented
format. With such divergent views, the unanimous acceptance of a

single format is unlikely in the near future, and most pathologists
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will continue to record and present autopsy findings in the conventional
manner.

This dissertation is based on a system which has been devel-
oped to generate traditional autopsy protocols interactively. A com-
puterized protocol generation system provides three features which are
impossible to realize under the corresponding manual process. First,
by eliminating the dictation-transcription cycle, protocols can be pro-
duced in a fraction of the time. Second, the interactive computer
system can be an invaluable educational device for training pathology
residents to perform autopsies. Finally, the contents of the protocols
can be made available, in a computer-readable form, for retrospective
studies.

It is surprising that the apparent advantages derived from the
availability of a computerized system for the generation of autopsy pro-
tocols has not fostered more research in this area. A search of the
literature has revealed evidence of only two operational systems.

Brust, et al.48 have developed a computerized protocol generation system
which utilizes mark sense documents. The mark sense document is used
by the pathologist to record the gross pathology observed at autopsy.
The completed form is read by the computer which generates a protocol
by retrieving the text corresponding to the marks on the form from a

file of predefined phrases and sentences. Gantnerag’50

has developed
an interactive system for generating autopsy protocols which utilizes
a question and answer scheme with built-in branching logic. The

pathologist interacts with the system by entering the four-digit code

associated with each appropriate response. To enter weights and
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measurements, the four-~digit code plus the value is required. The
codes are converted into phrases and sentences which are retrieved
from a predefined file and are used to construct the protocol.

It is interesting to note that somewhat more effort has been
expended in developing systems for the storage and retrieval of autopsy
diagnoses. In general, the articles which appear in the literature can
be divided into two categories: those which describe systems based om
personalized coding schemes and other miscellaneous techniques for

representing the diagnoses,50—56 and those which describe systems in

which SNOP codes are used to represent autopsy diagnoses.57_59
The necessity for a thorough examination of the process to be

automated as a prelude to system design cannot be stressed enough. The

design of the system to generate autopsy protocols was not initiated

until after a careful analysis of the procedure by which autopsy proto-

cols were manually generated.

2.4 System Analysis

The examinaticn of the routine in the morgue was undertaken
for the following purposes: (1) to study the procedure by which
protocols were manually generated; (2) to examine the nature and qual-
ity of the information found in the protocols; and (3) to study the “
method used to store and retrieve completed protocols. Several impor-
tant facts emerged from the analysis which had a significant effect on
the approach taken in the selection of a system design scheme. The
following discussion will be limited to the analysis of the procedure

for generating the gross examination section of the autopsy protocol.

An analogous discussion can be developed for the microscopic examination
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section. Techniques for the automated generation of the clinical his-
tory section and the epicrisis are outside the scope of this disserta-
tion.

The information appearing in the gross examination section of
the autopsy protocol originates from the dissection. The dissection
is a standardized procedure which includes the opening of the body, the
removal of the organs, the systematic separation of the organs and their
presentation to the pathologist for examination. The gross examination
section of the autopsy protocol is a record of the observations made as
a result of the systematic examination of the organs and anatomical
structures.

Dictation is the most popular method for manually recording
gross autopsy findings. The prosector can either dictate the findings
during the dissection or after the dissection is completed. The cas-
sette or dictabelt containing the gross autopsy findings is given to a
typist who transcribes the information. A typed copy is then returned
to the pathologist for correction.

The major disadvantage of this process is the amount of time
which elapses (two days or more) before the pathologist receives a hard
copy of the gross examination findings. In the intervening time, the
pathologist may forget the details of the dissection thus making it
possible for subtle transcription errors to be unintentionally over-
looked.

Probably the most critical aspect of the morgue routine exami-
nation was the analysis of the contents of the protocols. It was

originally anticipated that the contents of the protocols would serve
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as the basis for the pathology data base which would be vital to the
automated system. However, following the analysis, it was determined
that this would not be feasible.

The Necropsy Service at University Hospital consisted of
pathologists with varying degrees of expertise and experience. The
service contained both staff pathologists and pathology residents and,
within both groups, there were individuals whose native language was
not English. Since autopsy protocols are documents comprised entirely
of narrative information, it was readily established that each patholo-
gist had a unique reporting style. Thus, there was little uniformity
in the contents of the protocols sampled.

To a certain degree, the information which appears in autopsy
protocols is subjective. How each pathologist interprets what he
observes and the extent to which he describes his findings originates
from his personal conception of pathology which can be traced back to
his initial training. Pathologists may regard each of the lesions as
having different degrees of importance and relevance. Thus, a primary
reason for the variations in protocol contents among pathologists is
the scheme used by each pathologist to rank pathological processes.

With regard to the contents of the gross examination section
of the protocol, there was little uniformity in the description of
external and cut surface morphology of the organs and anatomical struc-
tures and in the parameters used to describe common lesions. For
example, a tumor of the stomach might be described in terms of its
extent, color, consistency, configuration, size, location and extension

by one pathologist, while another might describe a similar tumor only
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in terms of its color, consistency, size, location and extension.

The lack of consistency in the terminology used by pathologists
is another reason for the disparity in protocol contents. Each patholo-
gist has a vocabulary of preferred terms and phrases which are used
repeatedly in his protocols. For example, one pathologist might
describe a tumor's consistency and color as being "firm and red-brown."
A colleague would use "hard and brownish" to describe the same lesion.

The lack of consistency in protocol contents is most apparent
in the protocols generated by pathology residents and graduates of
foreign medical schools. Due to their relative inexperience, pathology
residents tend to be circumlocutious in reporting their findings. They
include superfluous details and information in their protocols to com-
pensate for being uncertain as to whether they have defined their
observations correctly. In the protocols generated by foreign medical
school graduates, it was common to find poorly-formed sentences as well
as incorrectly used terminology.

It was readily apparent from the analysis of the protocol
contents that they would be of little value in the creation of the
pathology data base for the automated system. The nature of inter-
active reporting systems allows for only a single reporting format.
Because of the extent to which the reporting styles of the protocols
sampled differed, their incorporation into a single reporting format
would have been an insurmountable task.

Autopsy protocols can be a valuable source of information for
some research endeavors; However, their value is negated if the task

of retrieving information from them is laborious.
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An examination of the method used to store completed protocols
revealed that they are indexed by the necropsy number and retained in
filing cabinets. A cross-reference file is kept on index cards which
catalogues protocols by primary diagnosis (or primary and secondary
diagnoses). To access the protocols, the cross-reference file is
searched first and the pertinent protocols are then manually retrieved
from the filing cabinets.

There are several disadvantages inherent to this storage
method which make the retrieval process inefficient and unsatisfactory.
The manual retrieval of protocols is a slow and tedious process especi-
ally if the retrieval is based on a commonly used diagnosis. There is
a great possibility that relevant protocols will be overlooked because
they were catalogued incorrectly. It is possible for relevant protocols
to be misfiled or even missing. Also, due to the variability in proto-
col contents, the relevant protocol may not contain the desired infor-
mation.

The analysis of the morgue routine was instrumental in reveal-
ing the shortcomings of the procedure for manually generating protocols.
The primary objective of the system design process was to develop an
efficient automated protocol generation system that would eliminate
those shortcomings and yet operate within the bounds of the established
morgue routine. This goal was achieved through the creation of a set

of design specifications on which the automated system was based.

2.5 System Design

The design of the Interactive Standardized Autopsy Protocol

Generation System was influenced by several predetermined specifications
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which were regarded as essential to the success of the system: (1) the
dialogue scheme by which the pathologists are to interact with the system
must be as simple as possible; (2) the protocols to be generated must be
consistent in form and content regardless of which pathologist performed
the autopsy; (3) the protocols to be generated must contain only gram-
matically correct English sentences; and (4) the contents of the pro-
tocols must also be represented numerically and preserved in a computer-
readable form.

Menu selection was chosen as the dialogue scheme for the
autopsy protocol generation system. Menu selection is a dialogue
scheme used in interactive systems which employs a series of questions
to elicit information from the user. Each question in the series
contains a finite set of possible responses. The responses in each
set are sequentially numbered and the user responds to each question by
selecting the number associated with the desired response. It was
determined that a menu selection dialogue was the only viable scheme
available to elicit gross examination findings from the pathologist
due to the large amount of information that is derived from the dis-
section.

To eliminate the disparity found in the contents of manually
generated protocols, the system was designed to construct the protocols
from a predefined grammar consisting of terms, phrases and sentences.
Consequently, all similar pathology would be described with the same
number of parameters and with the same terminology. Also, the protocols

would contain properly formed English sentences.

It was decided that the contents of the protocols to be stored
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in the autopsy protocol data file should be represented numerically.
Having the protocol contents available in a numerical form would not
only facilitate the retrieval process but would also conserve space on
the medium used to store them.

The nucleus of all automated report generation systems is the
core information data base. The core information data base contains the
information extracted from the body of knowledge pertiment to the proce-
dure being automated. The ideal report generation system is one which
can produce reports covering every conceivable occurrence that may
arise during the execution of ﬁhe procedure on which it is based. Thus,
for an automated report generation system to be acceptable, its core
information data base must be both complete and precise. Otherwise,
the quality of the reports will be poor and an alternate procedure
would be necessary to report findings that the system is not equipped
to handle.

The autopsy protocol generation system required a core infor-
mation data base which contained sufficient information so that any
pathological process or morphological abnormality that might conceivably
be observed during the dissection could be described via the system.

It was apparent that the creation of the pathology information data base
would be an enormous task due to the extensive volume of pathological
information that would have to be collected and organized.

Thus, the system design phase was divided into two parts. 1In
the first part, the pathology information data base was created. The
second part involved the design of the system software to interact with

the pathologist and generate the gross examination section of the
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autopsy protocol based on the information elicited from the pathologist.
It must be emphasized that the design of the pathology information data
base was considered to be the most critical aspect of the entire project.
For this reason, its design was given priority over the design of the
system software. In fact, the system software was designed to accommo-
date the logical structure and contents of the pathology information

data base and to facilitate its processing.

2.5.1 Design of the Pathology Information Data Base

The design of a core information data base involves the initial
collection of the information and its subsequent organization in a
structure which is relatively simple to process. The designer of
medical information systems tends to underestimate the importance of
the design of the core information data base. He believes that this
function is outside the scope of his expertise and is content to allow
the physician to collect and organize the relevant information. Waile
the physician is adept at information collection, he usually has little
or no knowledge of or interest in the proper techniques of information
organization. A poorly formulated data base will complicate the soft-
ware design process. The resultant software will be more complex than
necessary and consequently less efficient.

The design of the core information data base should be the
joint effort of the physician and the system designer. To participate
effectively in the design of the data base, the system designer must
become familiar with the subject matter related to the procedure being
automated as well as with the procedure itself. A working knowledge of

the subject matter can be an invaluable asset during the design of the
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system software because complications resulting from the innate char-
acteristics of the information can be better anticipated.

The design of the pathology information data base was the most
challenging aspect of the entire study. The objective of this portion of
the design was to create, on paper, a general paradigm for the reporting
of gross autopsy findings. The comprehensive model would contain the
necessary parameters and terminology to describe any gross autopsy
findings in a predetermined logical sequence. Continued use of the
model by the pathologists as a guide to reporting their findings would,
in effect, result in the development of a "standardized' autopsy pro-
tocol. That is, in the standardized protocols all similar pathological
processes or morphological abnormalities would be described in an
equal number of parameters and with the same terminology regardless
of which pathologist performed the autopsy. It was expected that the
completed model would be equally valuable as the nucleus of an auto-
mated system or as a guide for generating protocols by conventional
methods.

Of major concern at the beginning of the design was how to
create a data base that would conform to a menu selection format for
eliciting autopsy findings from the pathologist and which still could
be used to generate grammatically correct sentences. It was decided
that the data base would be created in two steps. In the first step,
the pa*hology information would be collected and organized to conform
to a menu selection format. 1In the second step, the elements of the
response sets would be expanded to sentences or sentence fragments

as directed by the logical ordering and grouping of the questions.
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There were also problems involving the selection of appropri-
ate parameters to describe the various organs and lesions, the logical
ordering of the parameters and the selection of the adjectives and
modifiers corresponding to the parameters. The solution to each prob-
lem was determined after weighing the available alternatives and keeping

such requirements as simplicity, accuracy and completeness in mind.

2.5.1.1 The Examination Outlines

It had already been determined that the conventionally gener-
ated protocols would be of limited value in the creation of the pathology
information data base. In keeping with the requirement that the logical
organization of the dialogue scheme of an interactive system must cor-
respond to the steps of the manual procedure it will replace, the dis~
section was selected as the basis for collecting and organizing the
information for the pathology information data base. The primary
reason for selecting the dissection was that it was a well-defined
procedure and was performed according to standard conventions by all
pathologists.

For the purpose of the data base design, the dissection was
defined as a procedure with a finite number of independent steps, with
each step having a finite number of discrete substeps. The steps were
considered to be the examinations of the individual organs and ana-
tomical structures., The substeps were the sets of possible observa-
tions that might be made for each organ or anatomical structure.

Because certain organs are morphologically more complex and clinically
more important than others, there may or may not be a correlation

between any two sets of substeps. For each organ or anatomical structure,
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the set of substeps was logically connected according to standard
dissection techniques.

By treating each organ and anatomical structure independently,
it was possible to collect the pathological information pertinent to
the examination of an individual organ or anatomical structure without
being influenced by the information collected for the others. Organs
which are given a more thorough examination due to their morphological
complexity or clinical importance (e.g., brain or heart) require a cor-
respondingly more detailed accounting in the protocol. By collecting
the information pertinent to each organ and anatomical structure inde-
pendently, it was possible to implement more rigorous examination and
reporting standards for the complex organs without imposing the same
standards on the less complex organs (e.g., appendix or tonsils).

By repeatedly noting the dissection techniques of the patholo-
gists, it was possible to develop an outline of the actions performed
by each pathologist during the examination of each organ and anatomical
structure. The actions included those operations necessary to prepare
the organ or anatomical structure for inspection (e.g., sectioning the
liver) as well as the observations made and recorded during each step of
the examination. The observations were transformed into a set of
parameters for defining the morphology of the organ or anatomical
structure and any lesions discovered. The order of the parameters
for each organ and anatomical structure was preserved in the logical
sequence that corresponded to the action sequence of the examination.

All observable discrepancies in the various techniques used

to examine an organ or anatomical structure were resolved through the
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consolidation of the parameter sets to produce a single comprehensive
set. Thus, each outline (one for each organ and anatomical structure)
contained the most appropriate set of parameters on which to base the
examination of the organ or anatomical structure. The most frequently
applied parameters were surgical procedures, congenisal malformations,
lesions, weight/length, color, consistency, texture,'configuration,
and architecture. The first three are universal parameters which are
organ/anatomical structure dependent. Of the three, the "lesion"
parameter was included in every outline. The remaining two were included
only where applicable. For example, congenital anomalies of the liver
do not produce any morphological changes which can be detected on gross
inspection. Consequently, the "congenital malformation' parameter was
not included in the outline for the liver.

The remaining six parameters pertain to the morphology of the
organs and anatomical structures. Based on the clinical importance or
specific morphology of the organ or anatomical structure, any combination
of them may be included in the outline. In some cases, the morphological
parameters are reported in the protocol regardless of whether the organ
or anatomical structure is normal or abnormal. In other cases, they are
described only if pathological changes are present.

Because of the need to further define surgical procedures,
congenital malformations and lesions, a second level of parameter
selection was required and it became necessary to regard the outlines
as hierarchical structures rather than sequential structures. This
was especially true in the case of lesions. All lesions manifest

gross characteristics which are discernible on inspection. A complete
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and accurate description of all lesions observed at autopsy is essential
to the generation of fully documented protocols. In cases where a final
pathological diagnosis can be made directly from the gross characteris-
tics of a lesion, the description found in the protocol can be used to
substantiate the diagnosis. In cases where a diagnosis is in doubt,
the description of the lesion can provide an accurate record of what
was observed.

Thus, as part of the outline development phase, the sets of
parameters needed to completely describe the characteristics of all
lesions were defined. Every attempt was made to consistently describe
the characteristics of the lesions throughout the outlines. However,
in cases where certain parameters were not applicable or impossible to
define, they were omitted.

With the completion of the outlines for describing the mor-
phology of the organs and anatomical structures as well as the charac-
teristics of all lesions, there remained the task of collecting the
sets of adjectives and modifiers to correspond to each of the parameters
listed on the outlines. The sets of adjectives and modifiers collected
were based on source material extracted from medical textbooks covering

a broad range of subjects: autopsy technique and pathology;60-67

pathology;68-89 medicine;go-lol anatomy;loz’103 surgery;]'ol'-121 dif-

ferential diaguos:i.s;lzz-123 congenital m.a\lformations;1?'7_132 recording

133,134 and physical anthropolog}ﬂ-:l'3S

of physical examinations;
Even though the collection of adjective/modifier sets for an
outline was independent of all other outlines, there was a tendency

for many of the terms used in the sets to recur in each outline. This
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was most apparent in the case of lesion parameters where it was possible
to define basic sets of adjectives and modifiers that were appropriate
for most outlines. Additions to or deletions from these basic sets were
made as indicated by the variety of certain lesions (e.g., tumors) which
had to be accounted for in the protocol.

To facilitate the incorporation of the outlines into a menu
selection dialogue scheme, it was necessary to recopy them in a format
that would clearly represent each parameter and its associated
adjective/modifier set as well as illustrate the logical progression of
the examination of each organ and anatomical structure. The physical
representation and logical organization of the final version of the

examination outlines will now be described.

2.5.1.1.1 The Organ Reference Guides

The final version of the examination outlines are called "Organ
Reference Guides" (ORG's). The complete set of ORG's on which the pro-
tocol generation system is based, appears in Appendix A. Imn all, there
are 49 ORG's which céver the examination of all organs and anatomical
structures. The list of ORG titles is given in Figure 2.1. A separate
ORG was prepared for each organ and anatomical structure with the
exception of the sensory organs and associated structures examined
during the external examination, the organs and anatomical structures
of the oral cavity, the various neck organs and structures, the medi-
astinum and thymus, the musculoskeletal system and the calvarium and
pituitary. For each of the six exceptions, the organs and/or structures
that were grouped together in a single ORG were all treated as inde-

pendent entities.
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Each ORG is organized in the form of a flow diagram with the
logical flow proceeding from left to right and from top to bottom. The
parameters (to describe organ morphology and lesion characteristics)
appearing in each ORG are situated in the order in which they were com-~
monly noted during the dissection. The adjectives and modifiers for
each parameter are sequentially numbered and listed under the parameter
name which is considered to be a category header. Ihe header and num-
bered alternatives are enclosed in a rectangle and called a "block."”
All blocks are logically connected by the flow arrows which emanate
from them. There are six different block types which are defined
according to the flow arrows emanating from them or by the type of
information they contain.

The first block type (Figure 2.2, Block A) represents a
dichotomy. There is a flow arrow emanating from each of the responses.
The path associated with the flow arrow of the selection made is the
one which is followed. The second block type (Figure 2.2, Block B) is
one with a single flow arrow emanating from it. Regardless of which
selection is made, the block which is pointed to by the flow arrow is
the next one accessed. For this block type, only a single selection
can be made from the set of choices. The third block type (Figure 2.2,
Block C), is similar to the type 1 block except that it contains more
than two possible selections. Again, each selection has a flow arrow
emanating from it and the flow arrow associated with the selection made
determines the path to be followed.

The fourth and fifth block types (Figure 2.2, Block E and

Figure 2.2, Block F) are available for making multiple selections from
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a single block., These blocks contain the keyword "NEXT" in the lower
right-hand corner. The flow arrow associated with this keyword indi-
cates the path to follow after all pertinent selections have been made
from the block. The type 4 block has no flow arrows associated with
the selections. There is, however, an implied logical branch back to
itself regardless of which selection is made.

The type 5 block may or may not have a flow arrow associated
with each selection. For a selection with no associated flow arrow,
there is an implied branch back to the block in which the selection
appears. All flow arrows emanating from this block type and from the
blocks in the flow paths associated with the selections, have been made
bi-directional. This was done to signify that each of the terminal
blocks in the various flow paths (Figure 2.2, Block G and Figure 2.2,
Block H) contain an implied logical branch back to the root block.

In cases where the terminal block in the flow path is a type 4
block or another type 5 block (Figure 2.2, Block H), there will not be
any flow arrow associated with the keyword 'NEXT." However, there is
an implied branch back to the root block associated with this keyword.
The flow arrow was omitted in order to kéep the ORG's as simple and
uncluttered as possible.

The sixth block type (Figure 2.2, Block D) is available for
recording numerical data such as organ weights. The flow logic for this
block type is the same as for a type 2 block.

A block containing "PAGE X" or "OUT" is called a connector
block. "PAGE X" is used in conjunction with ORG's that cannot be

fitted on a single page. When encountered in the flow, it indicated
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that the logical flow resumes on the page whose number is represented
by "X." "OUT" indicates that the end of an ORG has been reached and
that the logical flow is to resume with the first block of the next ORG
in the logical sequence.

The ORG's were represented in this format to facilitate their
incorporation into a menu selection dialogue scheme. However, they are
equally suited to an environmment where protocols are prepared by con-
ventional methods. The design of the ORG's makes them ideal for routine
usage: information is clearly represented inside the blocks and the
logical sequence of the blocks is effectively displayed.

The ORG's can be used, not only as a guide for the examination
of the body organs and anatomical structures, but also as a guide for
reporting morphological and pathological findings. By making the
observations indicated by the parameters in the blocks of the ORG's and
in the specified sequence, the pathologist can systematically examine
every organ and anatomical structure. Also, by coatinually using the
exact selection terminology associated with the parameters in his pro-
tocols, the pathologist is, in effect, producing "“standardized" autopsy
protocols.

The ORG's, when converted to a computer-readable form, became
one of the two major files comstituting the pathology information data
base. The ORG's were incorporated into a dialogue scheme for the pur-
pose of eliciting autopsy findings from the pathologist that would
appear in the protocol. It was a predetermined specification that the
protocols would consist of grammatically correct English sentences.

As previously mentioned, it was decided that this would be accomplished
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through the creation of a second file, based on the contents and logical
organization of the ORG's, that would contain predefined sentences and
sentence fragments which would be used by the system to construct proto-

cols.

2.5.1.2 The Sentence File

The creation of the sentence file involved systematically
tracing the logical flow of the blocks in each ORG and comstructing sen-
tences from the contents of either a single block or a group of logically
related blocks. The sentence construction operation is based on the
concept of a sentence template. A template is defined to be a sentence
skeleton which contains the necessary grammatical constructs (including
phrases, conjunctions, prepositions, punctuation, etc.) to provide the
framework for a sentence. A template is transformed into a completed
sentence when a selection from a block or from each block in a group
of logically related blocks is inserted into the appropriate gap(s) left
in the template to accommodate it.

In general, the construction of the sentences fell into one of
three possible categories: (1) a single sentence template was con-
structed to accommodate all the selections of an individual block;

(2) a single sentence template was constructed to accommodate the
selection sets of a series of logically related blocks; and (3) a dif-
ferent sentence was created for each selection of an individual block.
The construction operation did not always follow the prescribed pattern.
Numerous complications were encountered which resulted from the syntax
of the English language and the innate characteristics and organization

of the ORG blocks.
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The sentence construction operation will be illustrated by
several actual examples that were taken from the sentence file. These
particular examples were selected because they include many of the com-
plications encountered in the process of forming the templates. For
the following discussion, these complications will be brought out after
each figure has been described. However, the discussion will not
include any mention of how each was resolved. The scheme used to
resolve each complication will be presented in the next chapter. It
should be noted at this time, however, that the function of resolving
all major complications was incorporated into the system software.

The minor complications were usually resolved by manipulating the text
of the templates.

Figure 2.3 contains the templates which were created from
three blocks taken from the Heart ORG. The figure illustrates the
case in which a template was constructed to accommodate all the selec-
tions from a single block. From the figure, it can be seen that the
templates were constructed to permit the insertion of a selection at
the beginning, in the middle or at the end of the template.

In Figure 2.3b, note that the article was attached to each
selection of the selection set because of the inconsistency arising in
the second selection. The template must only contain text which is
common to all selections. The inconsistency arose as a result of the
grammatical rule which prohibits the article "a" from preceding an
adjective or noun which begins with a vowel. This is an example of a
minor complication which has been resolved by manipulating the text in
the template. All similar cases were resolved in exactly the same man-

ner.
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PERICARDITIS:

1. SEROUS

2. FIBRINOUS
. FIBRINOPURULENT
. HEMORRHAGIC
. CASEOUS
. OBLITERATIVE

o W

SEROUS
FIBRINOUS
F1BRINOPURULENT
HEMORRHAGIC
CASEOUS
OBLITERATIVE |

gy

PERICARDITIS IS PRESENT.

(a)

EPICARDIAL FAT:
1. NORMAL
2. INCREASED
3. DECREASED

A NORMAL
AN INCREASED
A DECREASED

THERE 1S AMOUNT OF EPICARDIAL FAT.
(b)

PAPILLARY MUSCLES:
1. NORMAL
2. HYPERTROPHIC
3. ATROPHIC
L. FIBROTIC
5. INFARCTED
NEXT

NORMAL
HYPERTROPHIC
ATROPHIC
FIBROTIC
INFARCTED

THE PAPILLARY MUSCLES ARE .
(c)

Figure 2.3 Template Formation Example
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Another potential complication is illustrated in Figure 2.3c
and is common to most type 4 or 5 blocks. The block represented in
this figure is a type 4 block which permits multiple selections to be
made from it. The template, as illustrated, is structured to accept a
single selection only. For it to accept multiple selectiomns, there
would have to be not only an increase in the number of gaps but also
the provision for the generation of additional punctuation symbols not
present in either the selection set or the template. Suppose that it
was possible for the last three selections of the response set to be
observed during the examination of a heart. The resultant sentence, in
grammatically correct English, should read as follows: "The papillary
muscles are atrophic, fibrotic and infarcted." To construct this
sentence required the insertion of a "," between the first two adjec-
tives and an "and" between the second and third adjectives. The neces-
sity to dynamically insert punctuation symbols as separators in strings
of adjectives and nouns is a frequently recurring complication.

The most frequently constructed templates, by far, were those
formed to accommodate selections from a series of logically related
blocks (never more than eight blocks). This template structure was
used predominantly in forming the sentences to describe the character-
istics of lesions. In fact, the same template was used in most instances
where a lesion appearing in several ORG's was described with the same
parameter set.

Figure 2.4 and Figure 2.5 depict two series of logically
related blocks and the corresponding templates that were formed. The

series of blocks illustrated in Figure 2.4 was taken from the Liver ORG
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CUT SURFACE CUT SURFACE CUT SURFACE CUT SURFACE
CONFIGURATION:| | CONSISTENCY: TEXTURE: COLOR:
0. NORMAL 0. NORMAL 1. SMOOTH 1. BROWN-RED
1. BULGING 1. FIRM 2. GRANULAR 2. RED
2. SHRUNKEN 2. SOFT 3. NODULAR 3. YELLOW
3. FRIABLE L, FIBROUS L, GREEN
b, MUSHY 5. GREASY 5. BROWN
6. WAXY 6. GRAY
7. PURPLE
BULGING FIRM SMOOTH ( BROWN-RED)
SHRUNKEN}’ SOFT GRANULAR RED
FRIABLE{° NODULAR YELLOW
MUSHY FIBROUS { GREEN
GREASY BROWN
WAXY GRAY
\PURPLE |
ON CUT SURFACE, THE PARENCHYMA IS AND .

Figure 2.4 Template Formation Example



QUANTITY: EXTENT: COLOR: CONSISTENCY:
1. SINGLE |—] 1. FocaL |—e{ 1. GRAY 1. FIRM
2. MULTIPLE 2. DIFFUSE 2. WHITE 2. sor7 |
3. YELLOW[ "] 3. FRIABLE '
L. BROWN b, NECROTIC
5. RED 5. HEMORRHAGI!C
NEXT
{ns A FOCAL GRAY FIRM
ARE MULTIPLE DIFFUSE WHITE SOFT
YELLOW } FRIABLE
BROWN NECROTIC
RED HEMORRHAG | C
THERE fTUMOR WHICH MEASURES
{TUMORS WHICH AVERAGE
SIZE: SIDE: LOCATION:
ST M ™ 1. LEFT ol 1. LOWER POLE
2. RIGHT 2. UPPER POLE
3. BILATERAL 3. HILUM
b, DIFFUSE
NEXT
LEFT LOWER POLE(S)
RIGHT UPPER POLE (S)
LEFT AND RIGHT] )JHILUM (HILA)

KIDNEY(S)

MM IN DIAMETER AND INVOLVES THE CORTEX OF THE

19

MM IN DIAMETER AND INVOLVE THE CORTEX OF THE

Figure 2.5 Template Formation Example
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and represent, in part, the parameters used to describe the cut sur-
face morphology of the liver.

Notice that in the first two blocks, the number associated with
the selection "NORMAL" is a "0" and that it does not appear as a selec-
tion in the selection sets listed underneath the blocks. When the
examination outlines were created, it was determined that for some
organs and anatomical structures certain parameters could be omitted
from the protocol when deemed normal and any pathologist reading that
protocol would, by implication, regard them as such. Thus, in the
blocks corresponding to those parameters, a selection of "0" is regarded
as a null selection for which no text will appear in the protocol. Just
as it was necessary to permit the template in Figure 2.3c to expand,
here is a case wherein it is possible for a template to contract. The
commas are associated with the selection sets instead of the template
because they will be necessary only if non-zero selections are made
from the blocks.

The series of blocks depicted in Figure 2.5 are taken from the
Kidney ORG and represent the set of parameters to describe a tumor situ-
ated in the cortex of a kidney. This particular template was selected
because it illustrates several additional complications which were
encountered. The most noticeable difference between the template pre-
sented in this figure and the templates presented in previous figures is
that the template text is not fixed and provides for both a singular and
a plural form of the sentence based on whether the sentence is used to
describe a single tumor or multiple similar tumors. It is common for

multiple similar lesions to evolve in an organ or anatomical structure
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and this form of template is frequently required.

It is possible for a tumor to be sufficiently large so as to
involve more than one of the locations in the "LOCATION" block. Thus,
this template must also have the capability to expand the gap for the
location selection and supply tﬁe necessary punctuation symbols for
insertion between them.

While uniikely.in the case of a tumor, it is possible for a
lesion such as inflammation to involve both kidneys or the same part of
both kidneys (e.g., hilum). Thus, there will also be a need on occasion
to form the plural of the selections in the selection set for location.

There is a final potential complication within this template.
Notice that the block containing the set of possible tumor colors is a
type 4 block. When describing a tumor, it is common to represent its
color as a dual color. For example, it is possible to observe a tumor
which is neither pure white nor pure gray but a combination of the two.
The color of such a tumor is usually recorded as "gray-white." Again,
this necessitates providing the capability to expand the gap for color
in the template and to insert a hyphen between the two colors.

Figure 2.6 depicts a block taken from the Bladder ORG for
which a template cannot be constructed. There was no single template
structure that could encompass each selection and produce sentences
which read well in all cases. Thus, a different sentence was created
for each selection in the block. This situation occurred with the
least frequency and was always associated with a type 3, 4, or 5 block.

The necessity to transpose the selection sets of two adjacent

blocks in order to produce a grammatically correct sentence was another
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1.
2.

3

N oOv W

CONGENITAL ANOMALIES:

HYPOPLASIA
DUPLICATION
DIVERTICULA
EXSTROPHY
PERSISTENT URACHUS
HOURGLASS DEFORMITY

. STRICTURES

NEXT

THE BLADDER IS HYPOPLASTIC.
THERE IS DUPLICATION OF THE BLADDER.

CONGENITAL DIVERTICULA ARE PRESENT.

EXSTROPHY OF THE BLADDER 1S PRESENT.

A PERSISTENT URACHUS IS PRESENT.
AN HOURGLASS DEFORMITY IS PRESENT.

THERE ARE STRICTURES OF THE BLADDER.

Flgure 2.6 Template Formation Example
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complication that was encountered. A typical example, illustrated in
Figure 2.7, was taken from the Spinal Column ORG. The blocks represent
the parameters and associated sets of selections needed to describe
collapse of the spinal column. In order to produce an understandable
sentence, it was necessary to place all selections made from the "VERTE-
BRA" block before any of the first four selections in the "LOCATION"
block. The transposition which occurred in the construction of this
template did not result in a corresponding transposition in the Spinal
Column ORG because the order of the two blocks in the ORG is logically
correct. There was never any intention of altering the logical sequence
of the blocks in the ORG's to satisfy the construction of the templates.

Figure 2.7 demonstrates yet another complication that was
encountered while creating the sentence file. In the event that multi-
ple selections are made from the "VERTEBRA" block, there must be the
capability to form the plural of the term "vertebra" which appears in
the first four selections of the location selection set. The criterion
for the formation of plurals in this case is different from the case of
the kidney locations illustrated in Figure 2.5. Here, the generation
of the plural form is based on the cumulative total of the selections
made from the block. In the previous case, the formation of plurals
was based on a particular selection being chosen (i.e., "BILATERAL'").

Figure 2.8 demonstrates a case wherein it was necessary to
transpose the selection set of one block with only certain selections
from an adjacent block in order to create an understandable sentence.
The blocks were taken from the Retroperitoneum ORG and represent the

parameters that denote the origin of a retroperitoneal tumor(s).
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AGE: LOCAT!ON: VERTEBRA:
1. RECENT je—»{ 1. CERVICAL 1. 1ST
2. OLD 2. THORACIC 2. 2ND
3. LUMBAR=- 3. 3RD
L. SACRAL-e 4, LTH
5. DIFFUSE 5. 5TH
6. 6TH
7. 7TH
8. 8TH
9. 9TH
10. 10TH
11. 11TH
12. 12TH
NEXT
(157 \
2ND
3RD
4TH
5TH CERVICAL VERTEBRA(E)
THERE |s{ RECENT} COLLAPSE OF THE| J6TH | THORACIC VERTEBRA(E)
oLD V77H LUMBAR VERTEBRA(E)
8TH SACRAL VERTEBRA(E)
9TH
10TH
11TH
\12TH}
SPINAL COLUMN

Figure 2.7 Template Formation Example
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ORIGIN OF TUMOR(S):
1. DETERMINABLE €—f—»
2. UNDETERMINABLE

LOCATION:
. ADRENAL#————i
KIDNEY @———

THE §JTUMOR APPEARS

TUMORS APPEAR

URETER ¢————
OVARY<w—
RECTUM
PROSTATE
UTERUS
PANCREAS
PARA-AORTIC
LYMPH NODES
RETROPERITONEAL
SOFT TISSUE
NEXT

o \D OO OV B2W N =
. L] L] . . .

amd

LEFT
RIGHT

TO ORIGINATE iIN THE

RECTUM
PROSTATE
UTERUS
PANCREAS

Figure 2.8 Template Formation Example

SIDE:

1. LEFT

2. RIGHT

3. BILATERAL

ADRENAL(S)
KIDNEY (S)

LEFT AND RIGHT] URETER(S)

OVARY (OVARIES)

PARA-AORTIC LYMPH NODES
RETROPERITONEAL SOFT TISSUE
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Also notice that for the same four selections in question (adrenal,
kidney, ureter and ovary) provision must be made for formation of their
plurals. The resolution of this type of complication had a marked
effect on one phase of the encoding process to be discussed in the
next chapter.

In retrospect, the process of constructing the sentence tem-
plates and sentences from the blocks of the ORG's was considerably more
complex than originally anticipated. However, an awareness of the
potential problems present in the sentence file was essential to the
design of the system software. For this purpose, all complications
were noted as they were encountered and were placed in one of several
categories (e.g., formation of plurals, insertion of punctuation, etc.).
The resolution of all encountered complications were included as design
criteria to be incorporated into the system software during the software

design phase.

2.5.2 Preliminary Design of the System Software

A preliminary design of the system software was undertaken
after the sentence file was completed in order to facilitate the
encoding of the pathology information data base to be discussed in the
next chapter. The system analysis phase and the pathology information
data base design phase produced a number of system specifications and
design criteria for the organization of the system software and the
selection of the appropriate operations to be performed by it.

As a result of the analysis of the morgue routine and the
manually generated autopsy protocols, a set of system specifications

were developed that could be construed as objectives to be achieved by
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the system. The creation of the ORG's provided information germane to
the various block types that the system would manipulate. The creation
of the sentence file revealed several anomalies in automated sentence
formation which could only be resolved by the system software.

The following discussion will contain a general overview of
the proposed system. Specific details pertaining to its actual organi-
zation and operation will be presented in Chapter 4.

It was determined that the proposed system would consist of
two major components: (1) the block manager and (2) the protocol gen-
erator. The block manager would Ee responsible for eliciting the gross
autopsy findings from the pathologist via a menu selection dialogue
scheme. This function would include the retrieval of the blocks in
their logical order and their display. Through some predetermianed
labeling scheme, each block would be given a unique name. The block
manager would also be responsible for retaining the selections made by
the pathologist along with their associated block identifiers.

The set of selections and block identifiers would be retained
until the logical conclusion of an ORG is reached. It would then be
the responsibility of the protocol generator to retrieve the text from
the sentence file corresponding to each selection and then form the
sentence from the text.

Associated with each block identifier-selection pair would be
several control parameters which can be used to modify the text in the
sentence file. Thus, it would be the responsibility of the protocol
generator to not only ensure that the sentences be grammatically correct

but also that the sentences be properly formatted within the body of
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the protocol.

Once the set of block identifier-selection pairs is processed
and the corresponding sentences generated, control would be returned to
the block manager to begin eliciting selections from the blocks of the
next ORG in the sequence. This process would be repeated until all
ORG's have been accessed. The output from the system would consist of a
hard copy of the protocol. At the same time, the block identifier-
selection pairs along with their associated control parameters would
be inserted into the computer-readable protocol file.

This preliminary description of the proposed system software
is in no way complete. However, it does provide a general picture of
how the final version of the system is expected to operate. During the
next phase of the system design process, a more detailed description of
the system software is necessary. This phase involves the creation of
the pathology information data base to be utilized by the system soft-
ware from the hand-written versions of the ORG's and the sentence file.
Thus, the preliminary design of the system software also serves as a
basis for the encoding of the ORG's and the sentence file. The encoding

process will be described in the next chapter.

2.6 Conclusion

This chapter has presented the procedure followed in developing
the design for the Interactive Standardized Autopsy Protocol Generation
System and the rationale for the particular design scheme. More spe-
cifically, the material in this chapter represents a detailed account,
in chronological order, of the initial design phases which led to the

creation of the general paradigm for the pathology information data base.
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The three phases of the design process described in this chapter were:
(1) the analysis of the morgue routine and the manually generated
autopsy protocols; (2) the development of the Organ Reference Guides;
and (3) the creation of the sentence file.

The system design process can be regarded as a set of successive
phases with each phase contributing design specifications to be imple-
mented in ensuing phases. As a result of this portion of the system
design process, all major system specifications and design criteria for
the interactive system have been defined. The remaining portion of the
system design process involves the incorporation of these specifications

and criteria into the system software.



CHAPTER 3

CREATION OF THE PATHOLOGY INFORMATION DATA BASE

3.1 Introduction

The encoded version of the pathology information data base is
the nucleus of the Interactive Standardized Autopsy Protocol Generation
System. The encoded pathology information data base evolved from the
ORG's and the sentence file in conjunction with the system software
development phase. The final version of the data base contains the
essential information present in the ORG's and the sentence file in a
packed form within two separate files and a pair of associated direc-
tories. The directories were created for use by the system software
to facilitate the retrieval and manipulation of the information in
the encoded ORG and sentence files. The purpose of this chapter is
to describe the procedure used to create the encoded version of the
pathology information data base.

The procedure used to create the encoded data base consisted
of two separate phases. The first phase involved the transcription of
the contents of the ORG's and the sentence file onto punch cards in pre-
defined formats. In the second phase, the raw ORG and sentence punch
card files were each processed by a computer program which transformed

them into their compacted forms and created their associated directories.
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It is this set of files and directories that is used by the system
software to elicit gross autopsy findings from the pathologist and to
generate the autopsy protocols.

0f the two phases, the first presented the more complex prob~
lems to be considered and resolved before the actual encoding could be
performed. Before the information contained in the ORG's and the sen-
tence file could be transcribed onto punch cards, it was necessary to
define logical information structures for both the ORG blocks and the
sentence file templates. It was also necessary to develop a scheme for
preserving the logical organization of the ORG's as well as to estab-
lish rigid conventions for tramnscribing the ORG blocks and the sentence
file templates. Finally, it was necessary to define an appropriate set
of control parameters for incorporation into the logical information
structures for the ORG blocks and the sentence file templates. The
control parameters were provided for use by the system software to
facilitate the retrieval and processing of the encoded information struc-
tures and to resolve the various grammatical and syntactical anomalies
encountered during the formation of the sentence templates as previously

described in Section 2.5.1.2.

3.2 Data Base Terminology

The encoding of the ORG's and the sentence file necessitated
the introduction of a new set of terms to represent the encoded logical
information structures, their individual components and the set of
files created. These terms will be presented in the following two

sections.
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3.2.1 Encoded ORG Terminology
Each encoded ORG block is called a frame. Each frame con-
tains a unique symbolic name to identify it, z set of control para-
meters, pointer information to access the next logical frame and a

frame header which is the same as the block header previously mentioned

in Section 2.5.1.1.1. Each frame may also contain a set of selections

called a response set. Each selection in the response set is called a

response which is referenced by a response number.

The set of frames associated with an individual organ or ana-

tomical structure is called an organ section. The six exceptions dis-

cussed in the first paragraph of Section 2.5.1.1.1 involving multiple
organs and/or anatomical structures placed in a single ORG are each
considered as a separate organ section. The set of frames for all

organ sections is stored in a file called the raw frame file.

3.2.2 Encoded Sentence File Terminology
Corresponding to every frame created from an ORG block which
was associated with a template in the sentence file there is a logical

information structure which is called an output text element. Each

output text element contains the same symbolic name as appears in the
corresponding frame and a set of control parameters. Each output text
element may contain template text. Based on the position of the text
corresponding to the responses of the response set within the template,
template text may precede, surround or follow the response set text.

The template text segment which precedes the response set text is called
a header. The template text segment which follows the response set

text is called a trailer. By comstruction, an output text element may
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contain both a header and a trailer.
The text component corresponding to each reportable response

in the frame response set is called an output text equivalent. It is

most common for each output text equivalent to be an exact duplicate of
its corresponding response. The set of output text elements created
from the templates in the sentence file is stored in a file called the

raw output text file.

3.3 Encoding the ORG's and the Sentence File

The design of the encoded pathology information data base was
based on the predetermined notion of how the system software would
utilize the ORG blocks and the sentence file templates to generate
autopsy protocols. The system software was developed to incorporate
the particular relationship which, by design, existed between the ORG's
and the sentence file. The sentence file was expressly created to pro-
vide the system software with the selections contained in the ORG blocks
expanded to sentences. This was accomplished by constructing templates
into which the text corresponding to the selections could be inserted.
The insertion of the appropriate text corresponding to a selection or
selections into the template results in a grammatically correct sen-
tence which can be output in the autopsy protocols.

It can generally be said that for every ORG block or sequence of
logically related ORG blocks there is a sentence skeleton and the text
corresponding to the selections of the block or blocks. The logical
organization and operation of the system software is based on this rela-
tionship.

The blocks of the ORG's are used by the system software to
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elicit gross autopsy findings from the pathologist. For every reporta-
ble selection made by the pathologist, a sentence or sentence fragment
is extracted from the sentence file by the system software and inserted
into the protocol. A complete sentence is extracted if a template was
constructed from a single ORG block. This sentence consists of the
template text plus the text corresponding to the selection made by the
pathologist.

A sentence fragment is extracted if the template was con-
structed from multiple ORG blocks. The sentence fragment may consist
of either a portion of the template text plus the text corresponding
to the selection or just the text corresponding to the selection. If
the context of the sentence or sentence fragment is such that it
requires modification to resolve a grammatical or syntactical anomaly,
then it would be the responsibility of the system software to do this
before the sentence or sentence fragment is inserted into the body of
the protocol. It is important to note that all modifications are per-
formed on the text corresponding tc the selection and not on the tem-
plate text.

Clarification of the relationship between the ORG blocks and
the sentence templates and how each would be used by the system soft-
ware in the generation of autopsy protocols was essential to the selec-
tion of appropriate control parameters for the two logical information
structures. The control parameters were selected to provide the system
software with the means to process the ORG blocks efficiently and to
facilitate the modification of the sentence file templates when required.
The control parameters associated with the ORG blocks and the sentence

templates will be described in later sectionms.
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3.3.1 Preliminary Considerations in the Encoding of the ORG's

Before the actual encoding of the SRG's and the sentence file
could be performed, several design problems associated with the encoding
operation had to be solved. In particular, the following problems were
considered: (1) devising a scheme for preserving the logical organiza-
tion of the CRG's; (2) defining logical information structures for
both the ORG blocks and the sentence templates; and (3) determining the
most complete set of control parameters for incorporation into the
logical information structures for the ORG blocks and the sentence tem-
plates.

In the following sections, the solutions to each of the above
problems will be presented and described. The solutions to those prob-
lems pertaining to the encoding of the ORG's will be presented first
and will be followed by those pertaining to the encoding of the sen-
tence file. For certain problems, the solution was related to the
organization of the system software or to a particular feature con-
tained therein. Such cases will be noted but will not be elaborated
upon in this chapter. A detailed description of the system software

will be presented in Chapter 4.

3.3.1.1 ORG Block Naming Convention

The encoding of the ORG's would have been a relatively simple
task were it not for the presence of the flow arrows which are used to
denote the logical flow of the blocks within each ORG. In order to
preserve the logical organization of each ORG, it was necessary to
devise a scheme for representing the flow arrows symbolically. The

method chosen involved identifying each ORG block by a unique symbolic
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name. In the encoded version of the ORG's, each flow arrow was repre-
sented by the symbolic name of the block to which it pointed. 1In the
encoded version of the ORG's, the flow arrows are called "pointers."

Each symbolic name was constructed to conform to a prescribed
hierarchical naming convention. This naming convention permitted sym-
bolic names of up to 14 characters in length. Each symbolic name could
contain between 2 and 5 two-character mnemonics. To simplify the pro-
cessing of the symbolic names and to make them more readable, the
mnemonics were separated from each other by periods. For example,
"HT.WI" is the'symbolic name of the block representing the weight of
the heart and "LG.BI.MA.TM.CN" is the symbolic name of the block per-
taining to the consistency of a tumor associated with the bronchial
mucosa of the lung.

The mnemonics were derived from the various organs, lesions
and block headers and were used consistently throughout the naming
process. For example, the mnemonic "CN" appears in the symbolic name
for all blocks with the header "CONSISTENCY." Similarly, all blocks
pertaining to tumors contain the mnemonic "IM" as a component of their
symbolic names. The list of mnemonics used in the naming process and
the terms they represent appears in Appendix B.

While no formal rules were established to govern how symbolic
names were to be created, several conventions were consistently used
throughout the naming process. Each symbolic name was created to
reflect the contents of the block to which it was assigned. According
to the naming convention, the first level (leftmost) mnemonic repre-

sented the organ or anatomical structure referenced by the ORG.
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The first level mnemonic prefixed the symbolic name of every block in
an ORG. Thus, the symbolic name of every block in the Heart ORG has
the mnemonic "HT" as its first level mnemonic.

To uniquely identify each block within an ORG, successive
levels of identification were provided as determined by the header of
the ORG block and the position of the block within the logical organi-
zation of the ORG. In every case, the shortest meaningful symbolic
name was assigned to the ORG blocks. For example, in the examination of
a liver, both the color of the capsule and the colcr of the parenchyma
(or cut surface) are noted. Thus, the block pertaining to the color of
the capsule was given the symbolic name "LV.CL" and the block pertain-
ing to the color of the parenchyma was given the symbolic name "LV.CS.CL."
The symbolic name "2Z.ZZ.ZZ.ZZ.ZZ" was assigned to the dummy frame which
was created to represent both the logical and physical end of the raw
frame file.

Before a generalized format could be defined for the logical
structure into which the ORG blocks would be transcribed, it was neces~
sary to redefine the various block types described in Section 2.5.1.1.1.
This redefinition was undertaken to clarify the way in which the system

software should be written to process the various block types.

3.3.1.2 Frame Types

Based on the relationship which was established between the
ORG blocks and the sentence file templates, it was possible to revise
the definition of certain block types. The effect of this revision was
to simplify not only the encoding of the ORG's but also the development

of the system software.
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While it could generally be said that for every ORG block a
corresponding sentence or sentence fragment was present in the sentence
file, this was not always the case. In fact, it was also common for
there to be no corresponding entry in the sentence file for some of the
selections in the selection set of a block. This occurrence will be
addressed in a later section of this chapter. An examination of the
ORG's and the sentence file revealed that there were no corresponding
sentences in the sentence file for a majority of the type 1 blocks.

In keeping with the definition of a type 1 block, they were used pri-
marily in dichotomous decision-making situations to determine whether
or not to enter a sequence of logically related blocks.

In order to reserve the type 1 frame for this specific pur-
pose, the definitions for the type 1 and type 3 blocks were revised.
Under the revised scheme, any block previously classified as a type 1
block which contained text in the sentence file was reclassified as a
type 3 frame. The six frame types will now be presented again with
their revised definitioms.

The type 1 frame is used in decision-making situations to
determine which of two alternate paths to follow. For each of the two
responses present, there is a pointer to the next logical frame to be
accessed. The selection of a response from a type 1 frame will not
result in the generation of text for the protocol.

The type 2 frame permits only a single selection to be made
from the set of responses present. Associated with this frame type is
a single pointer to the next logical frame to be accessed. Regardless

of which response is selected, the frame referenced by the pointer is
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the next one to be accessed., It is possible to access a type 2 frame
without selecting a response which will result in the generation of
text for the protocol. A type 2 frame is by-passed whenever a response
of "0" is entered. This is used primarily in cases where it is not
necessary to record normal autopsy findings. 1In such cases, the number
"0" is associated with the response '"'NORMAL."

The type 3 frame is also one for which only a single selection
can be made from the set of responses present. However, for this frame
type, each response may be associated with a different pointer to the
next logical frame to be accessed.

The type 4 frame permits multiple selections to be made from
the set of responses present. The pointer associated with each of the
responses in a type 4 frame contains the symbolic name of the frame
itself. The type 4 frame can be exited by selecting the response
"NEXT" whose pointer contains the symbolic name of the next logical
frame to be accessed. For type 4 and type 5 frames, the response
"NEXT" is assigned the response number "O'" which by convention forces a
branch to the next logical frame to be accessed when selected.

The type 5 frame also permits multiple selections to be made
from the set of responses present. However, the type 5 frame serves
as a root frame from which multiple independent strings of logically
connected frames may be attached. Each response in the response set
of a type 5 frame may be connected to a different string of frames.

The pointers associated with those responses which are linked to a
string of frames contain the symbolic name of the first frame in the

string. In the case of a response which is not linked to a string of
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frames, its pointer will contain the symbolic name of the frame itself.
In the terminal frame of each string of frames, the pointer to the next
logical frame to be accessed contains the symbolic name of the root
frame in order to permit additional selections to be made from it. The
type 5 frame can be exited by selecting the response number "0" which is
associated with the response "NEXT."

The type 6 frame provides the means to elicit weights and other
measurements from the pathologists. All weights and measurements must
be input as integers and cannot exceed four digits in length. The
type 6 frame contains a single pointer to the next logical frame to

be accessed.

3.3.1.3 Frame Format

To facilitate the encoding of the ORG blocks and the trans-
formation of the raw frame file into its compacted form, a general frame
format was designed to encompass all frame types. It was decided that
punch cards would be used as the medium for recording the frames because
they are the most transportable computer-readable medium available and
keypunching was the most accessible and convenient method of trans-
cription. Thus, the general frame format was designed to accommodate
the physical dimensions of the punch card. The general frame format
is illustrated in Figure 3.1. The number appearing after each component
represents the card column in which it begins.

In the frame format, the first three lines must always be
present. Since the number of selections each ORG block contains is
variable, the frame format was designed to accommodate a variable number

of lines. For a type 6 frame, only the first three lines are required.
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Each line of a frame is recorded on a separate punch card.

Referring to Figure 3.1, line 1 contains the symbolic name of
the frame. Notice that the symbolic name is prefixed by a "$" which
appears in column 1. The purpose of the "$" is to denote the beginning
of each frame. A symbolic name of up to 14 characters can follow the
"$." All symbolic names appearing in the frames must conform to the
naming convention previously discussed in Section 3.3.1.1.

Line 2 contains a set of seven frame control parameters which
is essential to the system software. The control parameters facilitate
the processing of the frames by the system software and provide critical
information to the system software which is essential to the protocol
generation function. The format of the frame control parameters is
illustrated in Figure 3.2 and will be fully described in the next sec-
tion.

The symbolic name of the next logical frame to be accessed may
also appear on line 2. This pointer is required in all type 2, 4, 5
and 6 frames. In type 4 and 5 frames, this is the pointer which is
associated with the response "NEXT." The symbolic name must begin in
column 27 and may be up to 14 characters in length.

Line 3 contains the frame header which is synonymous with the
block header previously discussed in Section 2.5.1.1.1. The frame
header must begin in column 2 and may be up to 78 characters in length.
The frame header text must not contain two consecutive blanks. The
frame header is delimited at the right by a colon.

Except for type 6 frames, the set of responses contained in

each ORG block is recorded beginning on line 4. Each response is
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recorded on a separate card according to the following format. For
each response, columns 1 and 2 are reserved for a two-digit response
control parameter which may be used to supplement the frame control
parameters and the set of control parameters associated with the cor-
responding output text element. The functions of the response control
parameters are varied and will be presented in the next section.

Associated with each response in the frame is a one or two
digit response number which appears in columns 3 and 4. The responses
are always numbered consecutively from "1" except in the case of a
type 2 frame containing a response of "NORMAL" which is not to be
recorded in the protocol. This response, with its assigned response
number "0," will appear as the first response of the respohse set. In
type 4 and 5 frames, the response "NEXT" is also assigned the response
number "0." However, the response "NEXT" is always the last response
in the response set of a type 4 or 5 frame.

The response number is separated from the response text by a
period and a blank. The response text begins in column 7 and may be up
to 60 characters in length. For type 1, 3, 4 and 5 frames, columns
67-80 are reserved for the symbolic name of the next logical frame
to be accessed. The pointer field for the response 'NEXT" of type 4

and 5 framés is left blank.

3.3.1.4 Control Parameters

The control parameters are inherent to the logical organization
of the system software and were defined in the system software design
phase. The primary purpose of the control parameters is to provide

sufficient information to the system software to (1) facilitate the
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retrieval and processing of the frames and the output text elements and
(2) resolve most of the problems discussed in Section 2.5.1.2 regarding
the generation of grammatically correct English sentences.

One set of control parameters was incorporated into the general
frame format and a separate set was incorporated into the general out-
put text element format. The control parameters associated with each
output text element will be described in Section 3.3.2.2., The defini-
tion and assignment of control parameters was based on the relationship
between the frames and their corresponding output text elements and the
operational logic of the system software with respect to the processing
of these information units.

For each frame there are two categories of control parameters:
(1) the frame control parameters and (2) the response control parameters.
The frame control parameters are those which appear on line 2 of the
frame format. By design, these parameters are associated with every
response in the response set contained in the frame. On the other
hand, the response control parameters were made available to resolve
problems inherent to individual responses. A majority of the response
control parameter options are used in making specific modifications
to the corresponding output text equivalent in the output text file
before it is inserted into the protocol. The remaining options are
used to invoke, suppress or override certain of the frame and output

text element control parameters.

3.3.1.4.1 Frame Control Parameters
A set of seven frame control parameters has been incorporated

into each frame. The first three parameters provide the system software
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with information to facilitate the retrieval and processing of the
frames. The remaining four parameters are related to the generation of
the text for the protocols. The frame control parameters and their

associated options will now be presented.

i. Frame Type
This parameter is used to identify the frame type of each
frame. A number between 1 and 6 may appear in the field assigned to

this parameter.

ii, 1-Digit/2-Digit Response Number

This parameter is used to inform the system software whether or
not the response set for the frame contains more than nine responses.
This parameter was included to simplify both the interaction between
the pathologist and the CRT keyboard and the program logic for reading
the pathologist's response. If there are not more than nine responses
in the response set, the patholoéist's response can be read as a one-~
digit integer from a single digit input field. However, if there are
more than nine selections, then a two-digit field must be provided for
the pathologist's response. In the two-digit case, a problem arises
when the appropriate response requires only a single digit (e.g., the
number "8"). Unless the pathologist right-adjusts the one-digit
response in the field or enters the response as "08" an error will
result. When a two-digit case is encountered, the pathologist's
response is input as two alphanumeric characters which are then con-
verted to a two-digit integer. The following options are permissible:

0 - not applicable (appears in the parameter field of all type

6 frames)
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1 - the response set does not contain more than nine responses

2 - the response set contains more than nine responses

iii. "OTHER" Response Number

When the ORG's were created, every attempt was made to supply
each block with the most complete set of selections. To compensate
for omissions, a special provision was included in a majority of the
type 2, 3, 4 and 5 frames to permit the pathologist to enter the text
for a valid response which did not appear in the set presented. During
the encoding operation, an additional response was inserted at the end
of the response set of most type 2, 3, 4 and 5 fraﬁes. Frames whose
response sets were apparently complete were exceptions. The additional
response was labeled "OTHER" and was given a response number which was
1 higher than the response number associated with the last actual
response in the response set. The response number associated with this
response was also placed in the two-digit field reserved for this
parameter. If the response number required only a single digit it was

prefixed with a "0" in the field.

iv. Set Key
This parameter is used in conjunction with a control parameter
incorporated into the output text elements. Invoking this parameter in
a frame informs the system software that a test value to be derived
from the frame is to be used as a key in determining whether or not it
will be required to: (1) retrieve the plural form of a header or
trailer from the corresponding output text element and any successive

output text elements involved in producing the current sentence and
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any related sentences and/or (2) pluralize the output text equivalent
retrieved from the corresponding output text element and any successive
output text equivalents which will appear in the sentence being pro-
duced as well as any related sentences. The test value derived from
the frame in which this parameter is invoked is retained for future
reference. This value will be used as the key for making the determina-
tion as to whether the sentence components should be pluralized until
it is replaced by a new value derived from the next frame encountered
in which this parameter is invoked.

This parameter may be invoked in two possible ways. 1In the
first form, plural form retrieval or pluralization of output text equiva-
lents is based on the response number associated with the response
selected from the frame. In the second form, which can only be utilized
in type 4 or 5 frames, plural form retrieval or pluralization of output
text equivalents is based on the total number of selections which have
been made from the frame. The following options are permissible:

0 - parameter not invoked

1 - pluralization of sentence components is to be based on the

response number associated with the response selected from
the frame

2 - pluralization of the sentence components is to be based on

the total number of responses selected from the frame (only

permissible in type 4 and 5 frames)

v. Forward Switch
As previously discussed in Section 2.5.1.2, in certain cases it

was necessary to reverse the order in which the output text equivalents
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corresponding to the responses from two consecutive frames are output
so that a grammatically correct sentence may be produced. If this
parameter is invoked in frame n, then the output text equivalent cor-
responding to the response chosen from frame n+l will be output before
the output text equivalent corresponding to the response chosen from
frame n. If frame ntl is a type 4 or 5 frame from which multiple
selections have been made, then the output text equivalents correspond-
ing to every response chosen will be output first. The following
options are permissible:

0 - parameter not invoked

1 - output the output text equivalent(s) corresponding to the

response(s) selected from frame n+l before the output text

equivalent for frame n

vi. Punctuation Code

This parameter has been provided to direct the system software
to attach punctuation symbols to the output text equivalents before
they are inserted into the protocols. There are six options available
for the generation of punctuation symbols. The first three optioms
direct the system software to dynamically generate the appropriate
punctuation symbols to separate output text equivalents corresponding
to multiple selections made from a type 4 or 5 frame. If the output
text equivalents are to appear at the beginning or in the middle of
the sentence being generated then the first option is invoked. The
second and third options are used when the output text equivalents

terminate the sentence being generated.
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For each of the first three options, the system software has the
capability to generate up to 20 punctuation symbols. With option 1, the
system software can generate up to 19 commas followed by an "and" which
is inserted between the output text equivalents corresponding to the
last two responses selected from a type 4 or 5 frame. For option 2,
up to 18 commas can be generated. An "and" is inserted between the
output text equivalents corresponding to the last two responses selected
and a period is appended to the end of the output text equivalent cor-
responding to the last response selected. For option 3, up to 19 commas
can be generated and a period appended to the last output text equivalent
in the series.

The fourth and fifth options direct the system software to

append a period and a comma respectively to the end of an output text

———

equivalent. These two options are used to supply punctuation which was
intentionally omitted from the output text equivalents in the output
text file in order to conserve space. The sixth option is used when

it is necessary to hyphenate two words. In the representation of the
options to follow, the underscores are used to represent output text
equivalents.

0 - parameter not invoked

1 - -n’n_n, n_u,n_ veua 19 ... _","___","__"and"__

2 - _n’n_n’ u—n’ ll— v... 18 ... —u, n—u’ "__"and"_" Al
3 - _n n—n’ u_n,u_ veve 19 ..., _u, n_u n-__n,n—_n "

4 - n."

5-mnn

6 - "-m
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vii. Print Frame Header

Each organ section processed by the system software results in
the generation éf a paragraph for the autopsy protocol. Each paragraph
appearing in the protocol is identified by a paragraph header. It was
decided that the frame header of the first frame of each organ section
would serve as the paragraph header.

Two types of headers were defined for the protocols: (1) a
major header and (2) a minor header. Major headers are used primarily
to denote the paragraphs for a body system (e.g., the gastrointestinal
system). To generate a major header, the frame header is output on a
new line and underscored. The paragraph text is then output beginning
on the next line. Several frames have been added to the raw frame file
whose only purpose is to provide major headers for the protocols.

The minor headers are used to denote the paragraphs for the
individual organs and anatomical structures (e.g., stomach). To gen-
erate a minor header, the frame header is output on a new line. The
paragraph text is then output continuing on the same line as the minor
header.

This parameter is only invoked in the first frame of each organ
section. The following options are permissible:

0 - parameter not invoked

1 - convert the frame header into a major header

2 - convert the frame header into a minor header

3.3.1.4.2 Response Control Parameters
Those frame control parameters related to the modification of

the output text equivalents corresponding to the responses in the frames
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were designed to affect the output text equivalents for every response
in the response set of a frame. This was also true for certain of the
control parameters incorporated into the output text elements which
operate in conjunction with these frame control parameters. However,
it was quite common for a frame to contain a set of responses whose
corresponding output text equivalents did not all conform to a single
parameter specification. Thus it was necessary to provide an additional
mechanism to permit certain of the control parameters to be invoked,
suppressed or overridden for individual responses within a frame with-
out affecting the remaining responses so that the corresponding output
text equivalents could be inserted into the protocol in the required
form. This capability was produced by the inclusion of a response
control parameter field in the format of the response line and the
identification of a set of response control parameter options. The
following options are available:
1 - no corresponding output text equivalent is present in the
output text element
2 - invoke Forward Switch parameter
3 - suppress Forward Switch parameter
4 - suppress Punctuation Code parameter option
5 - suppress the blank character between the output text
equivalent and the last word currently in the protocol
6 ~ suppress the blank character between the output text
equivalent and its associated trailer
7 - suppress Pluralization Code parameter option (member of

control parameter set for output text elements)



10 -

11 -

12 -

14 -

15 -

16 -

The

responses which did not require this mechanism.
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pluralization option - append
text equivalent
pluralization option - change
text equivalent to "i"
pluralization option - append
text equivalent
pluralization option - append
text equivalent
pluralization option - change

ne

ies"

text equivalent to
pluralization option - change
text equivalent to "eet"
pluralization option - change
text equivalent to "des"
pluralization option - change
text equivalent to "a"
pluralization option ~ change

text equivalent to "ora"

the

the

the

the

the

the

the

the

the

suffix

suffix

suffix

suffix

suffix

suffix

suffix

suffix

suffix

"s" to the output

1" "

us

in the output

"es'" to the output

"e'" to the output

", "

y'" in the output

"oot" in the output

“s" in the output

"um" in the output

"ur" in the output

response control parameter field was left blamk for those

If it was necessary to

include one of the options which was represented by a single digit, then

the digit was right-adjusted in the field and prefixed with a blank.

3.3.2 Preliminary Considerations in the Encoding of the Sentence File

One of the more salient features incorporated into the standar-

dized autopsy protocol generation system was the capability to generate

autopsy protocols which contain grammatically correct sentences.

It was
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expressly to provide this feature that the sentence file was created.
The sentence file is comprised of sentences which were formed from the
selections contained in individual ORG blocks or groups of logically
related ORG blocks. Wherever possible, the sentences were presented in
the form of templates. A template was defined as a sentence skeleton
containing strategically situated gaps which could accommodate any of
the selections from a block or a group of blocks. The insertion of a
selection or a series of selections into the appropriate gap or gaps
resulted in a grammatically correct sentence. It was not possible to
form templates for a relatively small number of blocks. In such cases,
a complete sentence was produced for each selection in the block. The
primary purpose for adopting the template concept was to significantly
reduce the amount of space that would be required to store the encoded
sentence file.

The encoding of the sentence file involved the transformation
of the templates into logical information units called output text ele-
ments. In general, an output text element was created from every set
of output text equivalents appearing in the sentence file. Thus, each
template constructed from a single ORG block was absorbed in a single
output text element. However, for a template constructed from a group
of ORG blocks, a separate output text element was created for each occur-
rence of a set of output text equivalents in the template. Even though
no output text equivalents are associated with the type 6 frames, they
were not exempt from this process. With the exception of the type 1
frames, an output text element was created for every frame in the

frame file.
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To facilitate the development of a general format for the out-
put text element and the transformation Bf ﬁhe templates into output
text elements, each template was regarded as a structure which was
comprised of two discrete components: (1) the template text segment
and (2) the set of output text equivalents. The template text segments
were regarded as the constant part of the template, common to every out-
put text equivalent in the set(s). The set of output text equivalents
was regarded as the variable part of the template. For every reporta-
ble response in the response set of a frame, an output text equivalent
is present in the corresponding template.

Referring to Figure 2.3, it can be seen that each template
text segment is either a header or a trailer depending on whether the
template text segment precedes or follows the set of output text equiv-
alents. By construction, it is also possible for a set of output text
equivalents to be associated with both a header and a trailer (see
Figure 2.3b).

For a template constructed from a group of logically related
blocks, the template text segments are arbitrarily assigned to the sets
of output text equivalents present in the template. In this case, it
is possible for a set of output text equivalents to be devoid of both a
header and a trailer (see Figure 2.5).

It is most common for each output text equivalent to be an
exact duplicate of its corresponding response. However, to resolve cer-
tain grammatical and syntactical anomalies associated with the con-
struction of the templates, some output text equivalents also contain

articles or phrases which precede or follow the actual response text as
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illustrated in Figures 2.3b and 2.5. By convention, the portion of the
output text equivalent which duplicates the corresponding response text
always terminates the output text equivalent if there is a possibility
that it may require modification. This convention was adopted because
the system software was designed to perform all modifications at the
end of the output text equivalent. The output text equivalents asso-
ciated with an output text element may also be complete sentences as
illustrated in Figure 2.6. PR

The formation of the output text elements from the templates
involved locating the sets of output text equivalents and associating
a header and/or trailer with each set. If there was neither a header
nor a trailer to be associated with a set of output text equivalents,
then the output text element was formed just from the set of output
text equivalents.

The formation of output text elements from templates con-
structed from a single ORG block was a simple process to perform because
it was easy to separate the header and/or trailer from the output text
equivalents. On the other hand, the formation of output text elements
from templates constructed from a group of logically related ORG blocks
was more complicated. The main problem concerned the assignment of
headers and/or trailers to the component output text elements. The
assignment of headers and/or trailers was an arbitrary process which
associated each template text segment to an adjacent set of output
text equivalents beginning from the left end of the template. 1In the
case of a template text segment appearing between two sets of output

text equivalents, it was either assigned as a header to the set on the



99
right or as a trailer to the set on the left. The template text seg-
ment was never broken with the intent of assigning a portion to each
set.

Headers and/or trailers may be assigned to output text ele-
ments corresponding to type 6 frames even though they do not contain
output text equivalents. It was common to construct a template which
required that certain template text segments be present in both a singu-
lar and plural form. In such cases, both representations of the tem-

plate text segment were always assigned to the same output text element.

3.3.2.1 Output Text Element Format

An examination of the process for transforming the sentence
templates into output text elements revealed that the output text ele-
ments could assume several forms. The process involved reducing each
template into its component template text segment(s) and output text
equivalent set(s) and then associating the template text segment(s)
with the adjacent output text equivalent set. Based on this decomposi-
tion process, a set of output text equivalents may or may not be asso-
ciated with the template text segment(s) present in the template. If
there is such an association, the output text element may be assigned
(1) a header, (2) a trailer, (3) both a header and a trailer, (4) both
the singular and plural forms of a header or (5) both the singular and
plural forms of a trailer. The same combinations of header(s) and/or
trailer(s) apply to an output text element created from a type 6 frame
even though no set of output text equivalents is present.

A flexible general format was designed to accommodate every

possible configuration that the output text elements could assume.



100
The format for the output text elements was also designed to conform
to the physical dimensions of the punch card. The general format per-
mitted each output text element to be represented as a columnar struc-
ture with a variable number of lines. The general format for the output
text element is illustrated in Figure 3.3.

The first line of each output text element contains (1) the
same symbolic name as its corresponding.frame and (2) a set of control
parameters. The symbolic name is prefixed with a "$'" which appears in
column 1. The purpose of the "$" is to denote the beginning of each
output text element. The symbolic name begins in column 2 and may be up
to 14 characters in length. Beginning in column 16 is the set of output
text element control parameters which will be described in the next sec-
tion. The output text element corresponding to a type 6 frame will con-
sist of only this line unless template text has been assigned to it
during the encoding process.

If the output text element is to contain template text, then it
appears next in the punch card sequence. A maximum of two template
text segments may be included in each output text element. Each tem-
plate text segment appears on a separate punch card beginning in column
2. A template text segment may be up to 79 characters in length and
must not contain two consecutive blanks.

By convention, if both a header and a trailer are present in
an output text element then the header precedes the trailer in the
punch card sequence. Similarly, if both the singular and plural forms
of a header or trailer are present in an output text element then the

singular form precedes the plural form.
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The set of output text equivalents follows the header(s) and/or
trailer(s). The output text equivalents appear in exactly the same
order as the responses in the corresponding frame. Each output text
equivalent appears on a separate punch card beginning in column 2. An
output text equivalent may be up to 79 characters in length and must

not contain two consecutive blanks.

3.3.2.2 Output Text Element Control Parameters

A set of five control parameters which was defined during the
system software development phase has been incorporated into the general
format of the output text element. Of the five, the first three have
been provided to facilitate the retrieval of the headers and/or trail-
ers by the system software from the compacted output text file. The
third and fourth control parameters are used in conjunction with the
Set Key frame control parameter by the system software to pluralize the
output text equivalents. The fifth control parameter was provided for
use by the output text element packing program which processed the raw
output text file to produce the compacted output text file. The output

text element control parameters will now be described.

i. Header/Trailer
This parameter is used to provide the system software with
information concerning the type of template text segment(s) present in
each output text element. The following options are permissible:
0 - neither a header nor a trailer is present
1 - a header is present (or possibly two headers are present

with the second being in plural form)
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2 - a trailer is present (or possibly two trailers are present
with the second being in plural form)

3 - both a header and a traiier are present

ii. Header/Trailer Plurals
This parameter is used in conjunction with the Header/Trailer
control parameter to inform the system software as to the presence of
the plural form of either a header or a trailer. The following options
are permissible:
0 - parameter not invoked

1 - the plural form of either a header or a trailer is present

iii, Pluralization Key

This parameter is used in conjunction with the Set Key frame
control parameter. The presence of a positive number in this parameter
field informs the system software that it may be necessary to retrieve
the plural form of a header or trailer and/or pluralize one or more out-
put text equivalents contained in the output text element. The response
number or count of selections from the frame in which the Set Key
parameter was invoked is compared to the value in the field correspond-
ing to this parameter. If that wvalue is greater than the value in the
field then the system software will perform either or both of the plural
generation functionms.

A two-digit field is reserved for this parameter. If the
Pluralization Key value requires only a single digit, it is prefixed
with a "0" in the field. If the parameter is not invoked, the field

contains "00".
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This parameter provides the system software with information

regarding the type of pluralization to be performed on the output text

equivalents.

This parameter is only used when every output text equiva-

lent can be pluralized by the same modification. All such modifications

are performed at the end of the output text equivalent. During the

encoding operation, the following options were defined:

00
01
02
03
04

05

06

07

08

09

parameter not invoked

append the suffix "s'" to the output text equivalent

change
append
append

change

"e ”"

ies
change

Yeet

(1)
change
lldesll
change

all

change

"orall

the

the

the

the

the

the

the

the

suffix

suffix

suffix

suffix

suffix

suffix

suffix

suffix

"us" in the output text equivalent to "i"
"es" to the output text equivalent

"e'" to the output text equivalent

"y'" in the output text equivalent to

"oot" in the output text equivalent to

"s'" in the output text equivalent to

"um'" in the output text equivalent to

"ur" in the output text equivalent to

Due to the uncertainty at the initial stages of the encoding

operation as to the maximum number of possible pluralization types that

would be necessary, a two-digit field was reserved for this parameter.

Thus, all option values must be prefixed with a "0" in the field.
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v. Type 6 Frame

The format of the output text element corresponding to a type 6
frame was atypical in that it did not contain a set of output text
equivalents. However, the logic incorporated into the program for
packing the raw output text file anticipated finding a set of output
text equivalents in every output text element encountered. Thus, in
order to keep the logic of this program uncomplicated, this parameter
was defined to identify every output text element corresponding to a
type 6 frame. The following options are permissible:

0 - parameter not invoked

1 - corresponding frame is a type 6 frame

3.3.3 The Encoding Operation

Once the general formats for the frames and output text
elements, including their associated control parameters, had been
defined and a unique symbolic name assigned to each ORG block, the
actual encoding of the ORG's and the sentence file was initiated. The
encoding operation involved the transformation of each ORG block and
sentence template into their respective frame and output text element
formats. The product of this operation was keypunched to produce two
punch card files.

The transformation of the ORG blocks and the sentence templates
into frames and output text elements was an extremely slow and tedious
process. The encoding operation was performed on each ORG independently
and involved the systematic transformation of each ORG block into a
frame and its corresponding template component(s) (if any) into an

output text element. The encoding operation conformed to the logical
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organization of each ORG. That is, the encoding of the ORG blocks
proceeded from top to bottom and from left to right along the ORG page.

The frames and the output text elements were manually tran-
scribed on standard 80-column coding forms, placing the various frame
and output text element components in their assigned fields. As part
of the operation, special care was taken to assign the correct symbolic
name to each frame pointer. Also, the template components to be con-
tained in each output text element were carefully examined within the
context of the entire template to ensure that the appropriate control
parameter options were assigned to each output text element and its
corresponding frame.

The completed coding forms containing the frames and output
text elements created from each ORG and its corresponding sentence file
templates were then keypunched. The punch card deck produced from the
encoded ORG's was called the raw frame file and the deck produced from
the encoded sentence file was called the raw output text file. Both
files were then loaded on an on-line disk pack in anticipation of the

packing operation which will be discussed in Section 3.4.

3.3.4 Examples of Encoded Frames and Output Text Elements

To further clarify the encoding operation, a series of examples
will now be presented which illustrate the different forms that the
frames and output text elements can assume and the various techniques
used in the formation of output text elements from anomalous templates.
These examples will also illustrate the use of the various control
parameters which provide punctuation insertion and pluralization capa-

bilities. The following examples are taken directly from the raw frame
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and output text files.

Examples of the six frame types are illustrated in Figure 3.4.
Except for the type 1 frame, the corresponding output text elements are
also included. Figure 3.4a depicts a type 1 frame taken from the Stomach
organ section. The purpose of this frame is to determine whether or not
to access the frame containing a list of congenital anomalies associated
with the stomach. If the response "PRESENT" is selected then the frame
containing the list of congenital anomalies will be accessed next; other-
wise it is by-passed.

The first line of this frame contains its symbolic name which
is "ST.CA." The mnemonic "ST" represents the term "stomach" and appears
as the first level (leftmost) mnemonic in the symbolic name of every
frame in the Stomach organ section. The second mnemonic, which com-
pletes the symbolic name for this frame, was derived from the frame
header. The mnemonic "CA" represents the term "congenital anomalies."
From the pointer to the next frame field associated with the response
"PRESENT," it can be seen that the symbolic name of the frame containing
the list of congenital anomalies is "ST.CA.TP" where "TP" is the mnemonic
for the term "type." The symbolic name "ST.CA.TP" is a further qualifi-
cation of the symbolic name "ST.CA." Since the frame containing the
list of congenital anomalies is logically related to the type 1 frame,
its symbolic name was thus constructed to reflect this relationship.
This convention was applied consistently throughout the frame naming
operation.

Notice that both responses contain a "1" in their response

control parameter fields to indicate that there are no output text



108

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567830

$ST.CA

11000000

CONGENITAL ANOMALIES:

1 1. PRESENT ST.CA.TP
1 2. ABSENT ST.CE

(a)

$LV.CS.AK
21090040 LV.CS.LS
CUT SURFACE ARCHITECTURE:
0. NORMAL
1. ACCENTUATED
2. WELL-PRESERVED
3. O0BSCURED
4. MICRONODULAR
5. MACRONODULAR
6. CONSISTENT WITH CHRONIC PASSIVE CONGESTION
7. CONSISTENT WITH CENTRAL HEMORRHAGIC NECROSIS
8. CONSISTENT WITH CHOLESTASIS
9. OTHER

$LV.CS.AK 1000000
THE CUT SURFACE ARCHITECTURE IS
ACCENTUATED
WELL-PRESERVED
OBSCURED
M1CRONODULAR
MACRONODULAR
CONSISTENT WITH CHRONIC PASSIVE CONGESTION
CONSISTENT WITH CENTRAL HEMORRHAGIC NECROSIS
CONSISTENT WITH CHOLESTASIS

(b)

Figure 3.4 Examples of the Six Frame Types
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1 2

b 5 6 7 8

3
12345678901234567890123456789012345678901234567890123456789012345678901234567890

SEE.NO.RM
31040000
REASON MISSING:
2 1. SURGICAL REMOVAL
2 2. TRAUMA

3. AGENESIS

4, OTHER
$EE.NO.RM.TE
21000000
TIME:

1. RECENT

2. REMOTE

$EE.NO.RM 2000000
OF THE NOSE.

SURGICAL ABSENCE
TRAUMATIC ABSENCE
THERE 1S AGENESIS
$EE.NO.RM.TE 1000000
THERE IS

RECENT

oLD

EE.LZ

EE.NO.RM.TE
EE.NO.RM.TE
EE.LZ
EE.LZ

(c)

Figure 3.4 Examples of the Six Frame Types (Continued)
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1 2 3 b4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

$EE.EY.LS.SD

21001000 EE.EY.LS.LC

SIDE:

1. LEFT
2. RIGHT
3. BILATERAL
$EE.EY.LS.LC
42110020 EE.EY.LS.TP

LOCATION:

8 1. CORNEA EE.EY.LS.LC
11 2. SCLERA EE.EY.LS.LC
14 3. IRIS EE.EY.LS.LC
8 4. ANTERIOR CHAMBER EE.EY.LS.LC
8 5. POSTERIOR CHAMBER EE.EY.LS.LC
12 6. CILIARY BODY EE.EY.LS.LC

8 7. CHOROID EE.EY.LS.LC
11 8. RETINA EE.EY.LS.LC
8 9. RETRO-ORBITAL AREA EE.EY.LS.LC
810. DIFFUSE EE.EY.LS.LC

11. OTHER EE.EY.LS.LC
0. NEXT

$EE.EY.LS.SD 1000000
THE

LEFT

RIGHT

LEFT AND RIGHT
$EE.EY.LS.LC 0002000
CORNEA

SCLERA

IRIS

ANTERIOR CHAMBER
POSTERIOR CHAMBER
CILIARY BODY

CHOROID

RETINA

RETRO-ORBITAL AREA
EYE

Figure 3.4 Examples of the Six Frame Types (Continued)

(d)
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- n - - -

1 2 3 b4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567830

SNK.TQ.LS.TP
51050000 NK.RT.EM
TYPE:
1. HYPOPLASIA NK.TQ.LS.TP
1 2. HYPERPLASIA NK.TQ.HR.CF
1 3. INFLAMMATION NK.TQ. IN.CH
1 4. TUMOR NK.TQ.TM.QN
5. OTHER NK.TQ.LS.TP
0. NEXT

$NK.TQ.LS.TP 0000000
THE THYROID 1S HYPOPLASTIC.

(e)
SHT.WT
60000000 HT.CA
WEIGHT (IN GMS.):
SHT.WT 3000001
THE HEART WEIGHS
GMS.
(f)

Figure 3.4 Examples of the Six Frame Types (Continued)
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equivalents corresponding to these responses in the output text file.
In fact, there is no output text element corresponding to this frame in
the output text file as specified by the definition of a type 1 frame.

Figure 3.4b depicts a type 2 frame taken from the Liver organ
section and its corresponding output text element. In this example,
the output text equivalents are exact duplicates of their corresponding
responses. A complete sentence is produced by preceding the output
text equivalent corresponding to any reportable response selected with
the header “THE CUT SURFACE ARCHITECTURE IS." The Punctuation Code con-
trol parameter field contains a "4" which directs the system software to
append a period to the end of the output text equivalent before it is
inserted into the protocol. Notice that for the non-reportable response
"NORMAL" there is no corresponding output text equivalent in the output
text element. This is also true for all "OTHER" responses.

Figure 3.4c contains a type 3 frame and the frame which is
logically related to it as well as their corresponding output text
elements. The pair of frames was taken from the External Examination
organ section and is used to explain the absence of the nose. Refer-
ring to the output text elements, it can be seen that for the first
two responses in the frame "EE.NO.RM," a response must also be selected
from the second frame before a complete sentence can be produced.

Since the header and output text equivalent corresponding to the
response selected from the second frame must be inserted into the pro-
tocol first in order to generate a grammatically correct sentence, the
response control parameter fields of each of the first two responses

in the frame "EE.NO.RM" contain the option to invoke the Forward Switch
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control parameter.

In the case of the third response ("AGENESIS"), a complete
sentence can be produced by concatenating the corresponding output
text equivalent with the trailer from the output text element "EE.NO.RM."
There is no need for the third response in the frame "EE.NO.RM" to
access the frame "EE.NO.RM.TE" since it is medically inappropriate to
qualify agenesis with a time factor.

Notice that the term "OLD" appears as the output text equiva-
lent corresponding to the response "REMOTE" in the frame "EE.NO.RM.TE."
This substitution was made so that the sentence generated from this
response would be intelligible. Because the response set of the frame
"EE.NO.RM.TE" was considered to be complete, the response "OTHER" was
not added to the response set.

The type 4 frame appearing in Figure 3.4d belongs to the set
of frames associated with the examination of the eyes which has been
incorporated into the External Examination organ section. The frame
contains a set of eye locations commonly affected by certain lesionms.
In keeping with the definition of the type 4 frame, the pointer to the
next frame field associated with each response in the response set con-
tains the symbolic name of the frame itself. However, notice that
the pointer field associated with the response "NEXT" is blank. The
pointer associated with the response "NEXT'" appears on the line with
the frame control parameters. Because the response set contains more
than nine responses, the 1-Digit/2-Digit Response control parameter
field contains the value "2."

This frame serves as an excellent example to demonstrate the
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need for the response control parameters. Because a lesion may involve
the same location(s) on both eyes, it was necessary to provide the
capability to pluralize the locations appearing in the response set of
the frame. However, notice that four different plural suffixes are
required for the ten locations given. Without the response control
parameter field and the set of response control parameter optionms, it
would not have been possible to supply the appropriate plural suffix
to each location.

This example will also be used to illustrate one form of the
pluralization mechanism. The frame "EE.EY.LS.SD" was included in
Figure 3.4d for this purpose. In this example, pluralization is based
on the response number associated with the response selected from the
frame "EE.EY.LS.SD" since the Set Key control parameter field of this
frame contains the option "1." Furthermore, only if the response
"BILATEﬁAL" is selected from this frame will it be necessary to plur-
alize the output text equivalent(s) corresponding to the response(s)
selected from the frame "EE.EY.LS.LC." To satisfy this condition, the
value "02" was inserted into the Pluralization Key control parameter
field of the output text element "EE.EY.LS.LC." Thus, if the response
number associated with the response selected from the frame "EE.EY.LS.SD"
is greater than "2," then the output text equivalent(s) retrieved from
the output text element "EE.EY.LS.LC" will be pluralized prior to
insertion into the protocol. Since every possible response option was
included in the frame "EE.EY.LS.SD," there was no need to add the
response "OTHER" to the response set.

Figure 3.4e depicts a type 5 frame and its corresponding output
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text element. The frame was taken from the Neck Structures organ sec-
tion and serves as a root frame for the set of lesions associated with
the thyroid. In this frame, the response control parameter fields
associated with the second, third and fourth responses each contain a
"1" to denote that there are no output text equivalents corresponding
to these responses in the output text element. The single output text
equivalent appearing in the output text element corresponds to the
first response in the frame. Notice that the output text equivalent
is in the form of a complete sentence.

In general, for every frame containing both reportable and
non-reportable responses, the responses with corresponding output text
equivalents always precede the responses without corresponding output
text equivalents in the response set. The exception to this convention
is the non-reportable response "NORMAL" which always appears at the
head of the response set.

In this example, there was no string of frames linked to the
response "HYPOPLASIA" to further describe this lesion. Thus, its
pointer field contains the symbolic name of the frame itself. By
convention, the pointer field associated with every response "OTHER"
appearing in a type 5 frame contains the symbolic name of the frame
itself.

A type 6 frame and its corresponding output text element is
depicted in Figure 3.4f. Notice that the Type 6 Frame control parameter
is invoked in the output text element. It can be seen that a complete
sentence will be formed when a value representing the weight of the
heart is surrounded by the header and trailer which appear in the output

text element.
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Figure 3.5 contains the frames produced from the ORG blocks
which appear in Figure 2.4. The output text elements produced from the
sentence template appear in Figure 3.6. This example was selected
because it illustrates how an atypical template was transformed into
its corresponding output text elements. Referring back to Figure 2.4,
it can be seen that the template contains four gaps to accommodate a
selection from each of the four ORG blocks. However, because the first
two blocks contain non-reportable "NORMAL" selections, a sentence may be
produced which only contains a selection from each of the last two blocks.
This problem was easily resolved during the encoding of the ORG blocks
and the sentence template.

In transforming the template into its corresponding output text
elements, it was necessary to assign the template text segment "ON CUT
SURFACE, THE PARENCHYMA IS" to an output text element. The obvious
choice was the output text element corresponding to the frame "LV.CS.CF"
since the template text segment was adjacent to its corresponding output
text equivalents. However, because the frame contained a non-reportable
"NORMAL" response it was not possible to assign the template text segment
to the corresponding output text element. By definition, whenever a
response of "0" is selected from a type 2 frame, no text is retrieved
from the corresponding output text element. Thus, if the template text
segment was assigned to the output text element "LV.CS.CF" and the non-
reportable response "NORMAL" was selected from the corresponding frame,
only a sentence fragment would be produced from the remaining frames in
the series.

This problem was resolved by assigning the template text
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2 3 4 5 6 7 8

$LV.CS.CD
31000000
CUT SURFACE:
1. NORMAL GB.EM
2. ABNORMAL LV.CS.CF
$LV.CS.CF
21030050 LV.CS.CN
CUT SURFACE CONFIGURATION:
0. NORMAL
1. BULGING
2. SHRUNKEN
3. OTHER
$LV.CS.CN
21050050 LV.CS.TX
CUT SURFACE CONSISTENCY:
0. NORMAL
1. FIRM
2. SOFT
3. FRIABLE
4. MusHY
5. OTHER
$LV.CS.TX
21070000 Lv.Cs.cL
CUT SURFACE TEXTURE:
1. SMOOTH
GRANULAR
NODULAR
F1BROUS
GREASY
WAXY
. OTHER
$LV.CS.CL
21080040 LV.CS.AK
CUT SURFACE COLOR:
BROWN-~RED
RED
YELLOW
GREEN
BROWN
GRAY
. PURPLE
OTHER

NoONn EWwWN
¢« o o o o

O~ VWV W N~
. e o s e s e

Figure 3.5 Frame Encoding Example
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1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

$LV.CS.CD 1000000
ON CUT SURFACE, THE PARENCHYMA
1S NORMAL.

1S
$LV.CS.CF 0000000
BULGING

SHRUNKEN

$LV.CS.CN 0000000
FIRM

SOFT

FRIABLE

MUSHY
$LV.CS.TX 0000000
SMOOTH

GRANULAR

NODULAR

FIBROUS

GREASY

WAXY
$LV.CS.CL 1000000
AND

BROWN-RED

RED

YELLOW

GREEN

BROWN

GRAY

PURPLE

Figure 3.6 Output Text Elements for Frames in Figure 3.5
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segment to the output text element corresponding to the previous frame
in the series which is used to determine whether or not the four frames
in question will be accessed. Referring to Figure 3.5, it can be seen
that the four frames will only be accessed if the response "ABNORMAL" is
selected from the frame "LV.CS.CD." The template text segment was
incorporated into the output text element corresponding to this frame
in such a manner that it serves a dual purpose. If the respomse
"NORMAL" is selected from the frame "LV.CS.CD" then the template text
segment becomes part of a complete sentence stating that the parenchyma
is normal. If the response "ABNORMAL" is selected then the template
text segment begins the sentence to be produced from the output text
equivalents corresponding to the responses selected from the series of
four frames.

Referring to the template in Figure 2.4, it can be seen that an
actual sentence produced from the output text elements in Figure 3.6
will contain between two and four punctuation symbols. The Punctuation
Code control parameter fields of the frames "LV.CS.CF" and "LV.CS.CN"
contain the number "5" which is the option for a comma. Whenever a
reportable response is selected from either of these frames, a comma
will be appended to the end of the corresponding output text equivalent
before it is inserted into the protocol. The "and" which separates the
output text equivalents corresponding to the responses selected from
each of the last two frames appears as a header in the output text
element "LV.CS.CL." The period to terminate the sentence is generated
by the Punctuation Code control parameter option appearing in the frame

"LV.CS.CL."
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Figure 3.7 contains the frames produced from the series of
ORG blocks prepared to describe tumors involving the cortex of the
kidneys which is depicted in Figure 2.5. The corresponding set of
sutput text elements appears in Figure 3.8. This example was selected
because it represents a case in which the Set Key control parameter is
invoked twice.

The Set Key control parameter is invoked the first time in the
frame "KD.CS.TM.QN" which denotes whether the remaining frames in the
series will be used to describe the physical characteristics of a single
tumor or multiple similar tumors. The Set Key control parameter field
contains the option "1" to indicate that pluralization will be based
on the response number associated with the response selected from this
frame.

Recall that the Set Key control parameter operates in conjunc-
tion with the Pluralization Key control parameter contained in the out-
put text elements. The test to determine whether or not to pluralize
will only be performed when a Pluralization Key value greater than "Q"
is encountered. The first such occurrence appears in the output text
element "KD.CS.IM.CN" and a second immediately follows in the output
text element "KD.CX.TM.SZ." Notice that the Pluralization Key field
in both of these output text elements contain the value "01." Also,
they each contain both a singular and a plural form of a trailer with
the singular form preceding the plural form as per convention.

Thus, if the response "SINGLE" is selected from the frame
"KD.CX.TM.QN" then the singular form of the trailers will be retrieved

since the response number associated with the response ('"1") is not
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1 2 3 b4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

$KD.CX.TM.QN
21001000

QUANTITY:

1. SINGLE

2. MULTIPLE
$KD.CX.TM.EX
21000000

EXTENT:

1. FOCAL

2. DIFFUSE
$KD.CX.TM.CL
41060060
COLOR:

1. GRAY

2. WHITE

3. YELLOW

4. BROWN

5. RED

6. OTHER

0. NEXT
$KD.CX.TM.CN
21060000
CONSISTENCY:

1. FIRM

2. SOFT

3. CYSTIC

4. NECROTIC

5. HEMORRHAGIC

6. OTHER
$KD.CX.TM.SZ
60000000

SIZE (IN MM.):
$KD.CX.LS.SD
21001000

SIDE:

1. LEFT

2. RIGHT

3. BILATERAL
$KD.CX.LS.LC
41000020

LOCATION:

8 1. LOWER POLE
2. UPPER POLE
3. HILUM
4. DIFFUSE
0. NEXT

8
15
8

Figure 3.7 Frame Encoding Example

KD.CX.TM.EX

KD.CX.TM.CL

KD.CX.TM.CN

KD.CX.TM.SZ

KD.CX.LS.SD

KD.CX.LS.LC

KD.CX.LS.TP

KD.CX.TM.CL
KD.CX.TM.CL
KD.CX.TM.CL
KD.CX.TM.CL
KD.CX.TM.CL
KD.CX.TM.CL

KD.CX.LS.LC
KD.CX.LS.LC
KD.CX.LS.LC
KD.CX.LS.LC
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1 2 3 b 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

$KD.CX.TM.QN 1000000
THERE

IS A

ARE MULTIPLE
$KD.CX.TM.EX 0000000
FOCAL

DIFFUSE
$KD.CX.TM.CL 0000000
GRAY

WHITE

YELLOW

BROWN

RED
$KD.CX.TM.CN 2101000
TUMOR WHICH MEASURES
TUMORS WHICH AVERAGE
FIRM

SOFT

CYSTIC

NECROTIC

HEMORRHAG!C
$KD.CX.TM.SZ 2101001
MM. IN DIAMETER AND INVOLVES THE CORTEX OF THE
MM. IN DIAMETER AND INVOLVE THE CORTEX OF THE
$KD.CX.LS.SD 0000000
LEFT

RIGHT

LEFT AND RIGHT
$KD.CX.LS.LC 0002000
LOWER POLE

UPPER POLE

HILUM

KIDNEY

Figure 3.8 Output Text Elements for Frames in Figure 3.7
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greater than the Pluralization Key value contained in each of the two
output text elements. Selection of the response "MULTIPLE" will result
in the retrieval of the plural form of the trailers since the associated
response number "2" is greater than the Pluralization Key value con-
tained in each of the two output text elements.

The Set Key control parameter is invoked for a second time in
the frame "KD.CX.LS.SD." Here it is used to determine whether or not to
pluralize the location(s) to be selected from the frame "KD.CX.LS.LC."
Notice that the series of frames and their corresponding output text
elements are so organized that the two output text elements which use
the test value derived from the frame "KD.CX.TM.QN" to determine whe-
ther to retrieve the singular or plural form of the trailers are
accessed before the Set Key control parameter is reinvoked. By con-
vention, the Set Key control parameter cannot be reinvoked until the
text from every output text element dependent on the test value derived
from the frame in which the Set Key control parameter was previously
invoked has been retrieved and inserted into the protocol. Reinvoking
the Set Key control parameter within a series of frames results in the
derivation of a new test value. This value replaces the previous test
value and is used in all subsequent tests to determine whether or not
to pluralize an output text equivalent and/or retrieve the plural form
of a header or trailer.

Once a response has been selected from the frame "KD.CX.LS.SD,"
the associated response number will be used to determine whether or not
to pluralize the output text equivalent(s) corresponding to the loca-

tion(s) selected from the frame "KD.CX.LS.LC." Notice that the
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Pluralization Key field in the output text element corresponding to this
frame contains the value "02." Thus, the output text equivalent(s) cor-
responding to the location(s) selected from the frame "KD.CX.LS.LC" will
only be pluralized if the response "BILATERAL" is selected from the
frame "KD.CX.LS.SD" since the associated response number ("3") is
greater than the Pluralization Key value contained in the output text
element "KD.CX.LS.LC."

The frame "KD.CX.TM.CL" was created as a type 4 frame to per-
mit two colors to be selected from it when reporting the characteristics
of a dual-colored tumor. Notice that the Punctuation Code control
parameter field contains the option "6." This option was expressly
defined to direct the system software to insert a hyphen between the
output text equivalents corresponding to the two colors selected from
the frame. 1If only a single color is selected, no hyphen is generated.

Figure 3.9 contains the frames produced from the ORG blocks
depicted in Figure 2.7. The corresponding output text elements appear
in Figure 3.10. This example was selected because it iilustrates a
case in which the Forward Switch control parameter is employed to gen-
erate a grammatically correct sentence. In fact, the Forward Switch
control parameter must be invoked twice in this example; once to perform
an inversion between the first pair of frames and again to perform an
inversion between the second pair of frames.

Referring to the first two output text elements in Figure 3.10,
it can be seen that in order to produce a grammatically correct sentence,
the header and output text equivalent corresponding to the response

selected from the frame "PM.LS.AE" must be output before the output
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1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890
$PM.LS.TP
51050100 PD.EM
TYPE:
1. COLLAPSE PM.LS.AE
2. INFLAMMATION PM.LS.AE

1 3. FRACTURE PM.FR.QN

1 4. TUMOR PM.TM.EX
5. OTHER PM.LS.TP
0. NEXT

$PM.LS.AE

21000000 PM.LS.LC

AGE:
1. RECENT
2. OLD

$PM.LS.LC

31000040

LOCATION:

2 1. CERVICAL PM.LS.VR

2 2. THORACIC PM.LS.VR

2 3. LUMBAR PM.LS.VR

2 4, SACRAL PM.LS.VR

7 5. DIFFUSE PM.LS.DK

$PM.LS.VR

42132010 PM.LS.DK

VERTEBRA:
1. 18T PM.LS.VR
2. 2ND PM.LS.VR
3. 3RD PM.LS.VR
4. 4TH PM.LS.VR
5. 5TH PM.LS.VR
6. 6TH PM.LS.VR
7. 7TH PM.LS.VR
8. 8TH PM.LS.VR
9. 9TH PM.LS.VR
10. 10TH PM.LS.VR
11. 11TH PM.LS.VR
12. 12TH PM.LS.VR
13. OTHER PM.LS.VR
0. NEXT

Figure 3.9 Frame Encoding Example



1 2 3 b4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567850

$PM.LS.TP 0000000
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$PM.LS.AE 1000000
THERE IS
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oLD

$PM.LS.LC 0101040

CERVICAL VERTEBRA
THORACIC VERTEBRA
LUMBAR VERTEBRA
SACRAL VERTEBRA
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Figure 3.10 Output Text Elements for Frames in Figure 3.9
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text equivalent corresponding to the response selected from the frame
"PM.LS.TP." The Forward Switch control parameter is invoked in the
frame "PM.LS.TP" so that this inversion can be performed.

To select the vertebra(e) affected by a lesion, it is neces-
sary to access two frames. It was logically more appropriate to
organize the two frames so that the major vertebral segment would
first be selected from the frame "PM.LS.LC" and the particular verte-
bra(e) within the segment would then be selected from the frame
"PM.LS.VR." However, in reporting the location involved, the verte-
bra(e) must precede the major vertebral segment (e.g., "3RD AND 4TH
CERVICAL VERTEBRAE"). This inversion is accomplished by invoking the
Forward Switch control parameter in the frame "PM.LS.LC." However,
notice that only the first four responses in the frame "PM.LS.LC" are
associated with pointers to the frame "PM.LS.VR." Therefore, it was
necessary to invoke the Forward Switch control parameter through the
response control parameter fields associated with these responses.

Since the frame "PM.LS.VR" is a type 4 frame, the output text
equivalent(s) corresponding to the response(s) selected from this frame
will be output before the output text equivalent corresponding to the
response selected from the frame "PM.LS.LC." The punctuation symbols
required to separate the output text equivalents corresponding to the
responses selected from the frame "PM.LS.VR" will be generated as
directed by the Punctuation Code coatrol parameter option "1."

This example was also included because it illustrates the
second form of the Set Key control parameter which is invoked in the

frame "PM.LS.VR." This parameter is used in conjunction with the



128
Pluralization Key control parameter in the output text element
"PM.LS.LC" to determine whether or not to pluralize the output text
equivalent to be retrieved. In this case, it makes no difference that
the frame in which the Set Key control parameter is invoked follows the
frame whose corresponding output text element contains the Pluralization
Key control parameter value since the Forward Switch control parameter
is invoked in the frame "PM.LS.LC."

When the frame "PM.LS.VR" is accessed, a count will be kept of
the number of responses selected from it, The count will then be used
as the test value to compare with the value contained in the Pluraliza-
tion Key control parameter field of the output text element "PM.LS.LC."
If more than one response is selected from the frame "PM.LS.VR" then
the output text equivalent corresponding to the response selected from
the frame "PM.LS.LC" will be pluralized before it is inserted into the
protocol.

Notice that the Pluralization Code control parameter field of
the output text element "PM.LS.LC" contains the option "4" to inform the
system software that every output text equivalent present may be plur-
alized by adding the suffix '"e." However, this option does not apply
to the fifth response "DIFFUSE" since it by-passes the frame "PM,LS.VR."
Therefore, the response control parameter field associated with this
response contains the option "7" which causes the Pluralization Code
control parameter option to be suppressed.

Figure 3.11 depicts a series of frames taken from the Uterus
organ section which is used to describe inflammation involving the

endometrium of the uterus. The corresponding output text elements appear
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1 2

3 7
12345678901234567890123456789012345678901234567890123456789012345678901234567890

4

$UT.EZ.IN.EX
21000000
EXTENT:
1. MINIMAL
2. MODERATE
3. SEVERE
SUT.EZ.IN.CH
21000000
CHARACTER:
1. ACUTE
2. CHRONIC
SUT.EZ.IN.DQ
31000000
D1SCHARGE:
1. PRESENT
5 2. ABSENT
$UT.EZ.IN.DQ.TP
21060100
TYPE:
1. FROTHY
2. MUCOID
3. MUCOPURULENT
4. PURULENT
5. HEMORRHAGIC
6. OTHER
$UT.EZ.IN.DQ.CL
21060000
COLOR:
1. CLEAR
2. GRAY
3. GREEN
. RED
BROWN
OTHER

e

Figure 3.11 Frame Encoding Example

UT.EZ.IN.CH

UT.EZ.IN.DQ

UT.EZ.IN.DQ.CL

UT.EZ.LS.TP

UT.EZ.IN.DQ.TP
UT.EZ.LS.TP
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in Figure 3.12. This example was selected because it jillustrates a
common case in which a dual capacity for producing a sentence exists
within a series of related output text elements. If text is retrieved
from every output text element in the series then a grammatically cor-
rect sentence will be produced. Also, if text is retrieved from only a
portion of the series then an abbreviated grammatically correct sentence
will be produced.

In this example, the length of the sentence produced is based
on the response selected from the frame "UT.EZ.IN.DQ." If the response
"PRESENT" is selected then the remaining two frames will be accessed
and the resultant sentence will be produced from all five output text
elements. However, if the response "ABSENT" is selected then an abbre-
viated sentence will be produced from the first three output text ele-
ments.

Referring to the output text element "UT.EZ.IN.DQ" in Figure
3.12, the output text equivalent corresponding to the response 'PRESENT"
is the preposition "WITH" which is used to connect the text retrieved
from the last two output text elements to the text retrieved from the
first two output text elements. The output text equivalent corres-
ponding to the response "ABSENT" is a period which is used to terminate
the abbreviated sentence produced from the text retrieved from the
first two output text elements.

Notice that the response control parameter field associated
with the response "ABSENT" contains the option "5" which directs the
system software ta remove the blank following the last word appearing

in the protocol before the corresponding output text equivalent is
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$UT.EZ.IN.EX 1000000
THERE IS

MINIMAL

MODERATE

SEVERE
$UT.EZ.IN.CH 2000000
INFLAMMATION OF THE ENDOMETRIUM
ACUTE

CHRONIC
SUT.EZ.IN.DQ 0000000
WITH

$UT.EZ.IN.DQ.TP2000000
DISCHARGE.

FROTHY

MUCOID

MUCOPURULENT
PURULENT

HEMORRHAGIC

$UT.EZ. IN.DQ.CLO000000
CLEAR

GRAY

GREEN

RED

BROWN

Figure 3.12 Output Text Elements for Frames in Figure 3.11
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inserted into the protocol. By design, a blank character is automatic-
ally generated after each text component inserted into the protocol.
The response control parameter option "5" is invoked for this response
since it is syntactically incorrect for a blank to appear between a
word and a period or a comma.

From the previous examples, it should be apparent that it was
not always possible to produce grammatically correct sentences by simply
retrieving text from the output text elements. These examples were
selected to illustrate the various control parameters defined to facil-
itate the generation of grammatically correct sentences by the system
software., These examples also provide additional insight into the
problems involved in the preparation of the raw frame and output text

files and the strategies used to resolve them.

3.4 Packing the Raw Frame and Output Text Files

The raw frame and output text files are sequentially organized,
fixed-length record files. While the files were produced in this form
to facilitate the encoding and transcription operations, they were not
suitable for processing by an interactive system for the following two
reasons: (1) the individual frames and output text elements were not
readily accessible and (2) the files did not efficiently utilize the
on-line disk space they occupied.

The retrieval of a particular frame or output text element
could only be accomplished by a sequential search of the appropriate
file since the symbolic name provided the only means of identifying
each frame and output text element. However, due to the size of the
files, the average time to access a frame or output text element by a

sequential search would have been prohibitively long. In an interactive
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system, a long access time affects the response time which is one of
the most significant measurements of system performance.

A cursory examination of the raw frame and output text files
revealed that approximately 75% of every record in the files was blank.
Due to the large number of records in the files (approximately 36,000),
the amount of on-line disk space occupied by the unused portion of each
record was considerable. With on-line disk space at a premidm, this
was very wasteful of a valuable resource.

The system software design included the specifications for a
set of files to be created from the raw frame and output text files
which would enhance the operation of the system software and eliminate
the two drawbacks previously discussed. The specifications called for
the contents of the raw frame and output text files to be reproduced
in a packed form. Based.on the prescribed organization of the packed
files, an addressing scheme was developed to expedite the retrieval of
the packed frames and output text elements. Associatéd with each packed
file was a directory into which the addressing scheme was incorporated
and two indexes to facilitate the transfer of information blocks from
disk to memory.

A frame packing program and an output text element packing pro-
gram were designed to perform the actual transformation of the raw files
into their corresponding packed form and to create their associated
directories and indexes. The encoded pathology information data base
is comprised of the files produced by the two packing programs. The
packing programs were written in FORTRAN IV and require 256K bytes of

memory for execution.
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In the following sections, a description of the packing pro-
grams and the files each produces will be presented. The description
of the programs will focus on the operations involved in creating the
packed files and directories. The significance of each file created by
the packing program will not be apparent until the next chapter has
been read. Thus, the primary purpose of the following sections will
be to introduce the reader to the files produced by the packing programs.
The organization and contents of the various files will be described and

illustrated in considerable detail.

3.4.1 The Frame Packing Program

Using the raw frame file as input, the frame packing program
creates four separate files as depicted in Figure 3.13. The files pro-
duced by the frame packing program reside on an on~line disk pack.

The logic of the packing process requires that the frame
packing program make two passes through the raw frame file. The objec-
tive of the first pass is to derive a unique five-~digit number for each
symbolic frame identifier in the raw frame file and to produce a table
coﬁtaining the symbolic frame identifiers and their corresponding five-
digit numﬁers. |

During the second pass, the following operations are performed
on each frame in the raw frame file: (1) every symbolic name appearing
in the frame is replaced by its corresponding five-digit number;

(2) the frame header and response set are compressed and inserted
into the packed frame file (for a type 6 frame, only the frame header
is compressed and inserted into the packed frame file); (3) an address

is computed for the frame based on its location in the packed frame file;
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Figure 3.13 Files Produced by the Frame Packing Program
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and (4) a directory entry is created for the frame which contains the
five-digit number correspending to the symbolic frame identifier, the

address and the set of frame control parameters.

3.4.1.1 Creation of the Frame Number/Symbolic Name Table

The symbolic naming convention was originally conceived as a
means to identify each frame and its corresponding output text element
by a logically organized unique name. The symbolic names were essen-
tial in preserving the logical organization of the ORG's and greatly
facilitated the encoding process. However, during the development of
the design specifications for the packed files and their associated
directories, it was determined that the symbolic names were too unwieldy
to be processed efficiently by the system software or to appear within
the pathology information data base. It was decided that five-digit
numerical identifiers would be more suitable for identifying the frames
and output text elements in the packed files. Numerical idemtifiers
were considered to be'more practical than symbolic names for the fol-
lowing two reasons: (1) the search operation to be performed by the
system software in conjunction with the retrieval of a frame or output
text element is executed more rapidly on numerical identifiers than on
symbolic names and (2) each five-digit numerical identifier would
occupy less disk space than a corresponding symbolic name.

The Frame Number/Symbolic Name Table is created by the frame

packing program during the first pass through the raw frame file. As
each symbolic frame identifier is encountered, it is copied into the

table and a corresponding five-digit frame number is computed for it.

The frame packing program then uses the frame number/symbolic name



137
table during the second pass through the raw frame file to replace each
symbolic name encountered with its corresponding frame number.

The frame number/symbolic name table is a one-dimensional
indexed structure in which each element consists of two fields. The
first field contains a five-digit frame number and the second field
contains its corresponding symbolic name. Each frame number is con-
structed from two separate numbers: (1) a two-digit organ section
number and (2) a three-digit sequence number to reference each frame
within an organ section. The frame numbers were derived from the
following equation:

FRMNO(K) = 1000 * J + I
where FRMNO(K) represents the frame number corresponding to the Kth
symbolic frame identifier encountered in the raw frame file; J is the
organ section number; and I is the sequence number of the frame within
the organ section. The organ section numbers are consecutive numbers
beginning from 1. Within each organ section, the frame sequence num-
bers are consecutively generated beginning from 1.

A brief description of the frame number generation algorithm
will now be presented. The organ section number and the frame sequence
number are initially set to 1. Thus, the frame number computed for
the first symbolic frame identifier in the raw frame file is "01001."
The symbolic frame identifier of the first frame in the raw frame file
is read and the high-order mnemonic is retained for comparison purposes
to determine when the beginning of a new organ section is reached.

The test mnemonic is compared to the high-order mnemonic of each

successive symbolic frame identifier encountered. If they matched then
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the current frame sequence number is incremented by 1 and a new frame
number is computed and inserted into the table along with the symbolic
frame identifier.

If the high-order mnemonics differ then the symbolic frame
identifier is associated with the first frame of a new organ section.
In this case, the organ section number is incremented by 1 and the frame
sequence number is reset to 1 before the frame number is computed. The
high-order mnemonic of the symbolic frame identifier associated with the
first frame of the new organ section becomes the new test mnemonic to
be used in successive comparisons. This process continues until the
entire raw frame file has been traversed and every symbolic frame
identifier has been inserted into the frame number/symbolic name table
along with its corresponding frame number.

There is a one-to-one correspondence between the frames in the
raw frame file and the entries in the frame number/symbolic name table.
That is, for each frame in the raw frame file there is a corresponding

entry in the table. Furthermore, the ith

entry in the table corres-
ponds to the ith frame in the raw frame file. Within each organ sec-
tion, the frame numbers range from XX001 to XXYYY where XX is the organ
section number and YYY is the number of frames in the organ section.

The frame number/symbolic name table contains 2910 entries to correspond

to the 2910 actual frames in the raw frame file.

3.4.1.2 Creation of the Packed Frame File and the Frame Directory
The organization of the packed files is based on an addressing
scheme which was developed to provide the system software with a simple

and efficient mechanism for accessing the contents of the packed files.
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While each packed file is actually a sequentially organized, fixed-
length record data set which resides on disk, it is regarded as a n-by-80
address space. Referring to Figure 3.14, it can be seen that the
address space consists of n records, each of which is 80 character
positions in length. The character positions within the address space
are assumed to be numbered sequentially from 1 to n*80. The address
of any character c¢ in either packed file, relative to the first char-
acter in the file, may be computed as follows:
address(c) = (1 - 1) * 80 + p

where i is the record number (relative to the first record in the file)
in which the character c appears and p is the position of the character
¢ within record i.

The addressing scheme was developed to provide the system soft-
ware with two forms of addressing: (1) addressing by record and
(2) addressing by character. Addressing by record is used to transfer
the set of packed frames or output text elements of an organ section
from disk to memory. To permit this form of addressing, the packed
files were organized so that each organ section begins on a record
boundary. Addressing by character is used to retrieve the individual
frames or output text element components from the organ section in
memory. The rationale for the addressing scheme will be discussed in
Chapter 4.

The primary purpose of the frame packing program is to produce

the Packed Frame File and its associated directory from the contents

of the raw frame file. The packed frame file and the associated

directory are essentially created by dividing the contents of each frame
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Figure 3.14 The Packed Frame File Address Space.
Each number or expression represents
the address of a character relative to
the beginning of the packed frame file.
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between them. A directory entry is created from the information appear-
ing on the first two lines of each frame. The remainder of the frame
is condensed by removing most of the extraneous blanks and then inserted
into the packed frame file.

The packed frame file is a sequentially organized, fixed-
length record data set in which each record is 80 bytes long. The
packed frames are stored consecutively within the records with the first
character of a frame appearing in the character position adjacent to
the last character of the preceding frame. Because of the limited
record length, a single frame may span several adjacent records.

Within the packed frame file, the frames are organized by
organ section. That is, every frame of an organ section is stored
within the bounds of a series of contiguous records. To conform to
the addressing by record scheme, each organ section begins at the start
of a new record as depicted in Figure 3.15. Notice that a number of
blank records equal to 107 of the total number of records occupied by
the organ section have been appended to the end of each organ section.
The purpose of including the available space at the end of each organ
section is to facilitate the insertion of new frames into the organ
section or additional responses into the frames without repacking the
entire file.

The available space concept is also implemented in the packed
output text file, the directories and the frame number/symbolic name
table. In the case of the directories and the frame number/symbolic
name table, blank entries equal to 10% of the total number of entries
associated with each organ section are inserted at the end of the indi-

vidual organ sections.
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3.4.1.2,1 The Frame Packing Process

The primary purpose of the frame packing process was to con-
dense a copy of each frame in the raw frame file by removing most of the
extraneous blanks following the frame header and the responses in the
response set. Each condensed frame was then inserted into the packed
frame file. It must be emphasized that only the frame header and the
response set (including the response control parameters and the frame
pointers appearing in type 1, 3, 4 and 5 frames) were condensed and
inserted into the packed frame file. The remaining information con-
tained in each frame was converted into a directory entry. For the
purpose of this discussion, the frame header and the response set of a
frame will be collectively called the "frame text." The frame text of
a type 6 frame consists of only the frame header.

The particular addressing scheme developed to reference each
frame in the packed frame file was based on the total number of charac-
ters of frame text contained in each packed frame. To derive an address
for a frame in the packed frame file required that the number of charac-
ters contained in the preceding frame be made available. In order to
facilitate the character count determination, the packed frames were
organized in a uniform line length format. Thus, each packed frame was
characterized by two descriptors which were defined to specify the
packed frame dimensions.

The first descriptor (NLINES) specified the number of lines of
frame text contained in a frame. 1In the case of a type 6 frame, NLINES
is equal to 1. The second descriptor (LINELN) specified the number of

characters contained in each line of frame text of a frame. LINELN is
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derived from the length of the longest character string contained in a
line of frame text. The length of a character string is determined by
totaling the number of characters which precedes two consecutive blanks.
Thus, the LINELN value for a frame specifies the minimum number of
characters each line of frame text can be condensed to without any loss
of information occurring. Because every line of frame text of a frame
must be the same length, those lines containing character strings shorter
than the value specified by LINELN are padded at the right with as many
blanks as are necessary to produce uniformity of line length.

Deriving LINELN from a type 1, 3, 4 or 5 frame is slightly more
complicated. A preliminary wvalue for LINELN is derived by disregarding
the symbolic frame pointers and finding the length of the longest char-
acter string contained in the lines of frame text as previously dis-
cussed. The preliminary LINELN value is used to denote the position
in the lines containing responses at which the frame numbers associated
with the responses are to begin. The frame numbers are placed beside
their associated responses beginning at position LINELN + 1. Since the
inclusion of the frame numbers effectively increases the length of each
line by 5, the preliminary LINELN value is incremented by 5 to reflect
this increase.

The packing process is performed independently on the frame
text of each frame as the raw frame file is traversed. The packing
process consists of two operations: (1) the derivation of NLINES and
LINELN and (2) the transfer of the frame text to the packed frame file
based on the values of NLINES and LINELN. Each of the operations shall

be illustrated with examples. Inherent to the packing process is a
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work array which is used to store the frame text of each frame trans-
ferred from the raw frame file. Up to 30 lines of frame text, each 80
characters in length, may be stored in the work array.

As each new frame is encountered, NLINES and LINELN are set
to 0 and the work array is filled with blanks. As each line of frame
text is read, it is copied into the work array and NLINES is incremented
by 1. When a line of frame text is inserted into the work array it is
scanned character by character until two consecutive blanks are encoun-—
tered. The number of characters preceding the pair of blanks is com-
pared to the current value of LINELN. If the character count is greater
than the current value of LINELN then it becomes the current value of
LINELN. Thus, once the last line of frame text has been transferred to
the work array and scanned the number of lines of frame text in the
frame (NLINES) is computed and the length of the longest character
string contained in the lines of frame text (LINELN) is derived.

For a type 1, 3, 4 or 5 frame, each symbolic frame pointer is
converted to its corresponding frame number. After LINELN is derived,
the frame numbers are inserted into the work array beside their associ-
ated responses beginning at position LINELN + 1 and the value of LINELN
is adjusted to account for the increase in the length of each line.

Figures 3.16a-3.16d have been included to illustrate the first
step of the frame packing process as well as to demonstrate the effec-
tiveness of the operation in reducing the amount of space required to
store each frame. 1In each of the four examples, the first figure repre-
sents the frame as it appears in the raw frame file. The second figure

represents the frame as it appears in the work array and denotes the

o
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Figure 3.16 Frame Condensation Examples (Continued)
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Figure 3.16 Frame Condensation Examples {Continued)
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portion of the frame which is inserted into the packed frame file (the
portion surrounded by the solid lines). The "¥'" is used to represent
the character blank.

Figure 3.16a depicts the frame text from a type 2 frame. The
value for LINELN is derived from the second line of frame text which
contains the longest character string (including the response control
parameter field) preceding two consecutive blanks. Thus, the packed
frame will contain 9 lines, each of which is 16 characters in length.
When the frame is transferred to the packed frame file from the work
array, only the first 16 characters from each line will be involved.

It should be apparent that 16 characters is the minimum number of char-~
acters required in each line to ensure that no information will be lést
from any of the lines of frame text and that no extraneous blanks will
appear in the packed frame file. Those blanks which do appear at the
end of the lines serve as padding necessary to produce uniform line
iength.

The frame text appearing in Figure 3.16b is also from a type 2
frame. This example was included because it represents the case wherein
the frame header is the longest character string present. As in the
previous example, notice that the frame header text is shifted one posi-
tion to the left in the work array. This shift is performed automatically
as the characters of each frame header are transferred to the work array.
For frames in which the frame header is the longest character string,
this operation further reduces the number of extraneous blanks appearing
in the packed frame file.

Figure 3.16c depicts the frame text from a type 4 frame. The
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symbolic frame pointers are disregarded when deriving a LINELN value
from a type 1, 3, 4 or 5 frame. In fact, the symbolic frame pointers
are not even transferred to the work array. In this example, the fourth
line contains the longest character string. Therefore, LINELN is equal
to 12. In a separate operation, the symbolic frame pointers are con-
verted to their corresponding frame numbers. The frame numbers are
inserted into the work array beside their associated responses beginning
at line position 13, Notice that the frame number associated with the
response "NEXT" is 0. The value for LINELN is incremented by 5 to
reflect the increase in the length of the lines resulting from the
insertion of the frame numbers.

The frame text from a type 1 frame appears in Figure 3.16d.
This frame was included to further illustrate the convention for the
placement of frame numbers in the work array. Again, by disregarding
the symbolic frame pointers, a value of 21 is derived for LINELN from
the length of the frame header which is the longest character string in
the frame. While there is sufficient space to insert the frame numbers
next to their associated responses and not further increase the length
of each line, the convention requires that the frame numbers be inserted
beginning at position LINELN + 1. Thus, the frame numbers are inserted
beginning at position 22 and the value of LINELN is increased to 26.

The second step of the frame packing process involves the
transfer of the abbreviated lines of frame text from the work array to
the packed frame file. The values for NLINES and LINELN are used to
control both the number of lines and the number of characters per line

to be transferred from the work array. An 80-character record buffer
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is used as a medium to build each packed frame file record from the
lines of frame text.

The first LINELN characters from each line are successively
transferred to the record buffer a character at a time. When the buffer
is filled, the transfer of characters ceases and the buffer is copied
into the packed frame file. The transfer of characters from the work
array then resumes until such time as the last character of frame text
has been transferred to the buffer or the buffer is again filled. If
the buffer is not full after the last character of frame text has been
transferred, it will await the transfer of characters from the next frame
to be condensed. The only time that a partially filled buffer is
inserted into the packed frame file is after the last frame of an organ
section has been processed.

Figure 3.17 illustrates the process of transferring frame text
from the work array to the record buffer. Both the work array and the
buffer are depicted at each stage in the transfer of the frame text to
the buffer. Stage 0 depicts the work array and the buffer before the
transfer of characters begins. Notice that the buffer is partially
filled with 68 characters of frame text from the previous frame pro-
cessed. Thus, the first character to be transferred from the work array
will be inserted into character position 69 of the buffer.

In stage 1, the transfer of characters from the work array
has begun. The buffer is filled once the twelfth character has been
transferred from the work array. The transfer of characters then
ceases and the buffer is copied into the packed frame file. To

highlight the progress of the transfer, the character positions in the



1 5 7
12345678901234567890123456783012345678901234567890123456789012345678901234567890

152

STAGE 0

2 3 4 6 8

CONF I GURAT I ON: ¥
B¥K1 . BULCERATIVE
BB¥2. BSESS | LEBKE
¥¥¥3.EPOLYPO!DKE
BBk, BFUNGAT INGE
BBES. BPAP | LLARYE
BEK6 . EMUCO1 DEKKE
BE¥7 . BCYSTI CEBEE
BBK8. BOTHERBBBEE

BBEBBBEBBEBEEEBEBEEELIEERELEBEEEBEEBILELEBELELEBEBEBEBELELELEBY
BEEBBBEBEBEBEEBEEBEBEEEBEBELEBEEEBLEEELELEBEBELEELEEEEBEBEBEELE
BBBBBEBEBEE L BBV BEBELELBELEEBEEELELEEEEEELEBEBEEEEYEEBEBELY
BBEBBBEBBEBELEBELBEEBELEEEBEEEEBEEEEEBELEBEBELELBELBEBEEEEEELE
EBEBBBEBEBEBELBBBBEBYEEBLEEEELEELIEEEELELEEELELYBELEBEBELEEEELE
BBEBEBEBEBEBEBELEEEBELEBEBEBEBELEBEILEEELEELELELEBELEEELE LB LS
BBEBEBEBEBEBEBEBEEEBYEEBELEBEBEBEBELEEBEEBEELYEEEEEEEBEELELEELY
BEBBEBYBEBEEEBEBEBEBELEBEBELEEELEEELYEEELBEEEEEEEELEEBEBELLELEY
BEBBEBEBEBEBEBEBE L BELEBEBELEBEBELEBELEEEYELEEBIEBEBEBEBEEBELIYE

1 2 3 5
12345678901234567890123456789012345678901234567890123456789012345678901234567890

4 6 7 8

BBB4. BBROWNEK1090EBES . BREDBBKE1090BEK6 . EOTHEREB1090BBK0 . ENEXTEBBBEBOBEBEBEBEBELY

STAGE 1

4 6

1 2 3 5 7 8
12345678901234567850123456789012345678901234567890123456789012345678901234567890

N:¥¥
¥B¥1.BULCERATIVE
PBB2.BSESS i LEKKY
EB¥3. ¥POLYPOIDEY
BBBL . BFUNGATINGK
B¥B5.¥PAPILLARYK
¥BB6. BMUCO 1 DBEKH
BYE7.BCYSTICEPEY
BBK8. BOTHERBKKKE

BBEBBEBEBEBEBBELEBEEEEBYBEBEEEEBYBEELEEEEBEEEEBELLBEBEEBEELELLL
BEBBEBEEEEEEEEEEEEBE LY BEBELEBELELEEEYELEBEEEELBLELEEEEBELEELYLE
BEBBEBEBEBBEEEEEEEBEEEBYBEEELELELEEEEEEEBEBELEEBELEEBEEEBEEBELE
BSBBEBYBEEEBEBEBEEELBYBELEBEELEEEEEEEEELEEEEEEELEBBEBEELEEEELELE
BEEBEBBEBEBEBBEBEBEBEBEEBELEEEEEEBEEL LY EBBEEEEEELELEELELELLES
BUEEBEBELEBEEBEBBBEEBEBELBEBELEELEBEEBEREEEELELYEBYBEBEEEELYBEE
BBEBBEBEBEBLEBEBEBBELE B BBEBEBELEEBEEBEBEBBEEEEYELEBEBEEEELELEE
BUUBEBBBEBEBEBEBBLYBBEEEELELEEELEEEBELEEEEEEELEBELELEEEEELEBELE
BBEBBEBEBEELY BEEBBLEBELL L BEBEEBE LY LEBEBEYEEEBEBELEBELEELEELE

1 2 3 5 7
12345678901234567890123456789012345678901234567890123456789012345678901234567890

4 6 8

E¥BL4. BBROWNBE1090KK5. BREDBBEE10908BK6 . BOTHERKE 10908660 . BNEXTEBBEEBOCONF | GURAT IO

Figure 3.17 The Frame Packing Operation




153

STAGE 2

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

BBBBBEEEEEEEEEEBEEEBEEEEBEEBEENBEEBBBEEBEEELEEEEEBPEBEEYSBULY
BBBEBEEBBBBEELUBEEEBEBEEEBEEEEELEEEEEEEBEKE LR ELEEELEEEELEKY
BBBBBBBEEEEEBEBEEEELBEEEEEEEEEBEEEEYBEEEEEBBEEEEEELELEEEEEEEELY
BEBBEPBEEBEEBELBBEEEEEBBEEEEEBEELLEEEBEEBEELEEELBEEBEEEBEELBEEE
BEBBEBEEBYEEBEEBEEBBEEELYBEEELEEEELEBELBEELBEBEEEBEEEBLEEELEEEE

ARYE EEEBBBBBEBELEEEEEBEEBEEEEEEEEEENBELEENBEEEEEEEEEEEEEELIEYELELLE
BEE6.BMUCO | DEBKE BYBBEBEBBEEEEBEEBELEBEEELEEEELBEELEBEEBEEEBBEEPBLLBELBEELEBELEE
EEB7.BCYSTICKBEE BEBYBUBEEEEEBBBEBEEEBELEEEEELEEEEEEEEEELEBBEEEEBELBEEREEBELELEE
BBE8. KOTHERBKELE BEEEEEBBBBEEEESEEBEEELBBBBEEEELBEEEEYBEEEEBEEEBELEELEELELEBEEE

1 2 3 4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

N:¥¥¥UW1. BULCERAT I VEWIY2. BSESS| LEKB¥ENBES . BPOLYPO | DWE¥KIBL . BFUNGAT INGKKKKS . EPAPILL

STAGE 3

1 2 3 b4 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

BYBBEBEYEVEBEBEBBELELELEEEEEEBLEYEYIEBEBEBELELELEBEBELEBEEEBEE
BEEBBBBEYEBBEREEBEBEEBEEEBEBEELEBEEBEEBEBEEEEELBIEBEELEEBEBLEELE
BUBBEBBEBEBEEBEELELEBEEBEEEEEEEELELELEBELEEEEYELEEBEBEEEEBELELY
BYBBBEBEBEEBEBLEBEBELLEBEBRELEBELELEEB LK EBEBEBEEBEBEEEEBEELELED
BUBEYBEYEEBEEBEEEEEBEYBEELEEEE BB EEEELEEEEEELEEBELBELEEBEELBELE
BUBBBYBEBEBEEEEEEEEEEELEEEELEBEEELEBEEEEBEEBEEBLEBELBEEEEEEELE
BEEUBBBEBBEEEBEEEBEEBEEEBBELEEELEEBREBEEBEEYBEEBBEBELEEBEELEELEYE
BUBBEBEBBEEBBELEEBEEEEEEEBEBEEBEEEEEL B ELEEBEEBEEEEEBEELELY
BUBEBBEBEEEBEBBEEBEBEELLEYBELEE LY BB EBELLEBEEBEELEELELBEYEELY

1 2 3 b 5 6 7 8
12345678901234567890123456789012345678901234567890123456789012345678901234567890

ARYBBEB6 . BMUCO | DEBBIBIBT . BCYST | CEBBEEBES . BOTHERBEBEK

Figure 3.17 The Frame Packing Operation {(Continued)




154
work array of those characters transferred to the buffer at each stage
are left blank.

In stage 2, the transfer of characters from the work array
resumes with the thirteenth character which is inserted into the first
character position of the buffer. The transfer of characters proceeds
from each line to the next. The value for LINELN is used to control
the number.of characters to be transferred from each line. The transfer
of characters continues until the buffer is filled a second time.

Stage 3 depicts the work array and the buffer after the last
character of frame text has been transferred to the buffer. Notice that
the buffer contains 52 characters and that the first character of frame
text from the next frame processed will be inserted into character posi-
tion 53 of the buffer.

Once the frame text of a frame has been transferred from the
work array, the address of the frame in the packed frame file is then
computed. The method of computing frame addresses will be presented

in the next section.

3.4.1.2.2 Frame Address Computation

The address derived for each packed frame is the location of
the first character of frame text reiative to the beginning of the
packed frame file. The first character in the packed frame file is
assigned the value 1 as its starting location. Excluding the first
frame of each organ section, the address derived for each frame in the
packed frame file is based on the starting location of the preceding
frame and the total number of characters it contains. The number of

characters comprising each frame is easily derived by multiplying the
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number of lines of frame text by the length of the lines. It was to
simplify the derivation of the number of characters contained in each
frame that the uniform line length criterion was imposed on the packed
frames.
In general, the starting location of the Ith frame is computed
with the following equation:
SLOC(I) = SLOC(I-1l) + NLINES(I-1) * LINELN(I-1)

where SLOC(I) is the starting location of the Ith

frame; SLOC(I-1l) is
the starting location of the preceding frame; NLINES(I-1l) is the number
of lines of frame text in the preceding frame; and LINELN(I-1) is the
number of characters in each line of frame text in the preceding frame.

An additional pair of computations is required at the end of
each organ section so that the correct address will be derived for the
first frame of the next organ section. The following computations are
performed after the starting location of the last frame in an organ
section has been computed:

CHPOOL = SLOC(I) + NLINES(I) * LINELN(I) -1
CHPOOL = CHPOOL + (80 - COLUMN)

where CHPOOL is the total number of frame text characters currently in
the packed frame file and in the record buffer. The second computation
is performed after the partially filled record buffer is copied into the
packed frame file. The purpose of this computation is to adjust the
character count to include the blanks in the unfilled positions in the
buffer which have been added to the packed frame file. COLUMN repre-
sents the number of frame text characters in the buffer. After the second

th

computation, CHPOOL will be a multiple of 80. If the I~ frame is the
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first frame of a new organ section, its starting location is computed
as follows:
SLOC(I) = CHPOOL + 1

This address will denote the first character position of a record.

Once the starting location of the frame is computed, the final
operation to be performed is the creation of the directory entry for the
frame., The structure and contents of the frame directory and the

directory entry creation operation will be described in the next section.

3.4.1.2.3 The Frame Directory

The design specifications for the packed frame file called for
the creation of a directory to complement the packed frame file. The
directory would provide the system software with essential information
regarding the retrieval and processing of the packed frames. The Frame
Directory was constructed as a one-dimensional indexed structure in
which each element contains 11 fields (see Figure 3.18). The frame
directory contains an entry for each frame in the packed frame file.

Each directory entry is created from information acquired at
different stages in the frame packing process. As each frame in the
raw frame file is encountered a new directory entry is created. The
symbolic frame identifier is converted to its corresponding frame
number and is inserted into its assigned field in the entry. The
control parameters are then read and inserted into their corresponding
fields. 1In the case of a type 2, 4, 5 or 6 frame, the symbolic frame
pointer appearing on the control parameter line is converted to its
corresponding frame number and inserted into its assigned field. In the

case of a type 1 or 3 frame a "0" is placed in the pointer field of
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the entry. Finally, once the frame address has been computed, SLOC,

NLINES and LINELN are inserted into their corresponding fields.

3.4.1.2.4 The Packed Frame File and Frame Directory Indexes

The relative size of the packed frame file and the frame
directory prevented them from being made available, in their entirety,
in memory to the system software. Thus, a scheme was developed whereby
the records in the packed frame file and the entries in the frame
directory corresponding to each organ section could be easily accessed
by the system software. The scheme required that two indexes be cre-
ated to denote the location of the first record in the packed frame
file and the first entry in the frame directory of each organ section.
The indexes were created for use by the system software to transfer the
packed frame file records and the frame directory entries of each organ
section from disk to memory.

The Packed Frame File Index is a one-dimensional indexed struc-

ture which contains one element for each organ section. Each element
consists of two fields. The first field contains the sequence number
of the first record corresponding to an organ section relative to the
beginning of the packed frame file. The packed frame file index is
essential to the addressing by record scheme previously discussed in
Section 3.4.1.2. The second field contains the total number of records
occupied by the packed frames of an organ section. The purpose of this
value will be discussed in the next chapter.

The Frame Directory Index is a one-dimemsional array which con-

tains an entry for each organ section. Each entry contains the sequence

number of the first directory entry of an organ section relative to the
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beginning of the directory. This index is also used by the pathology
information data base editing program to retrieve the set of entries
corresponding to each organ section from the frame number/symbolic

name table. The editing program will be discussed in the next chapter.

3.4.2 The Output Text Element Packing Program

The program to pack the output text elements performed essen-
tially the same operations on the raw output text file as those defined
in the packing section of the frame packing program. The files pro-
duced by the output text element packing program are depicted in Figure
3.19. The frame number/symbolic name table was required by the output
text element packing program to convert the symbolic frame identifier
contained in each output text element to its corresponding frame number.

The output text element packing process is analogous to that
for the frameé. As the raw output text file is traversed, each output

text element is condensed and inserted into the Packed Cutput Text File,

" the address of the packed output text element is computed and an entry
is made in an associated directory. While the two packing processes are
analogous, there are some discernable differences between them which

will be presented in the following sectioms.

3.4.2.1 The Output Text Element Packing Process

The output text element packing process consists of two inde-~
pendent packing operations: (1) the header/trailer packing operation
and (2) the output text equivalent packing operation. The header/
trailer text is packed independently so that it can be differentiated

from the output text equivalents by the system software.
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For each output text element, it was first determined (by
examining the Header/Trailer control parameter) whether or not the out-
put text element contained header/trailer text. If header/trailer text
was present, then the text was condensed and inserted into the packed
output text file. Otherwise, the header/trailer packing operation was
by-passed. Following the header/trailer packing operation was the out-
put text equivalent packing operation which involved condensing the
output text equivalents and inserting them into the packed output text
file. This series of operations was repeated for each output text
element in the raw output text file.

The operations to condense the header/trailer text were some-
what different from those used to condense the frame text. The line or
pair of lines containing header/trailer text was transferred to the work
array previously described. The header/trailer text was characterized
by HTLEN which represented the number of characters of header/trailer
text contained in the abbreviated line or pair of lines. If no header/
trailer text was present, HTLEN was set to O.

In the case of a single line of header/trailer text (either a
header or a trailer), HTLEN was set to the number of characters counted
before two consecutive blanks were encountered. 1In the case of two
lines of header/trailer text (either a pair of headers, a pair of
trailers or a header and a trailer), the lines were scanned to determine
which of the two character strings was longer. The shorter string was
padded at the right with blanks to increase its length to that of the
longer string. The number of characters in the two uniform-length

strings became the value for HTLEN. The header/trailer text was then
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transferred from the work array to the record buffer as a prelude to
its insertion into the packed output text file.

The packing of the output text equivalents involved the same
set of operations as was performed in the packing of the frame text.
The first operation involved the derivation of values for NLINES and
LINELN. The values for NLINES and LINELN were then used to control
the transfer of the condensed output text equivalents from the work
array to the record buffer. In the case of an output text element
corresponding to a type 6 frame, both NLINES and LINELN are set to O.

The process to compact the output text elements will be illus-
trated by the examples contained in Figures 3.20a-3.20c. Each figure
represents a different configuration of an output text element as it
appears in the work array. The text surrounded by the solid lines
denotes the portion of the raw output text element which is inserted
into the packed output text file.

Figure 3.20a depicts an output text element which does not
contain any header/trailer text. Thus, HTLEN has been set to 0. Each
line in the work array represents an output text equivalent. 1In this
example, LINELN is derived from the second line which is the first of
three lines encountered that contains a character string of 36 charac-
ters.

Figure 3.20b depicts an output text element which contains a
single trailer. Notice that the length of the condensed trailer is dif-
ferent from the uniform length of the condensed output text equivalents.
Since the output text equivalents are condensed independently of the

trailer, it was not necessary to increase the length of the condensed
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T, KBKKUBHKBKBBBBSBBHSBBBBKBKKBBBKBBKKBBBBBBBBBBHKKBKBKBBH-:
BUEEBEBBEBEEELEPEEBLELEELEELEEEEUBEBEEBEEBEELEEEEEBEELEE

FIBRINOUSKBBERY | BEEEEEBEBEEBEELBBBBBEEELBBEEEEEEBBEEELBUEEYELYEEEBEBBBREELELELLE |
F1BRINOPURULENT | EBEBKEEBEEEEBBELEBEBEELEEEBEELEBELEELEEEYELEELELEEBEEEEEBEEBEEY |
HEMORRHAG | CBEIY | BEEYBEBBEBEEBEEEBBEBEEBEELELEEELEELELEYLEEEBEEBEEEELLEBEEBEELYE |
CASEQUSBEBEBEIBY | BEBBEBEBYELBEBELEEEBEEEEBEBLELEKEBEEEBEELELEBLELEBYBEEEEEBEEEEL |

OBLITERATIVEKEK BBBBKBKKKBUHUHBBBBUBBBUIBBBBBKBBBBKBBBBBKBKBBBBBKBBHBBUBBKBBBBBBJ

HTLEN=24
NLINES=6
LINELN=15

(b)

1 2 3 4 5 6 7 8
12314567890123456789012345678901234567890123456789012345678301 2345678901234567890
THERE § SEEBBEBBEBBEBBEELE | BEBEEBKELBLELEBEEBLEBLEEEEBELBEBLEBEEEELEEBBEEBELBBEEE |

AMOUNT OF EPICARDIAL FAT. | KBBEBEBEBEBEEEBEEEBEBEEEBIEBEBEBEBEEELEEEEEBEEELELEBELE |
A NORMAL. BBEEBEEEBEEEBIEY BEBEBEEBEBBBBEBELBEREEBERBEBEBELBYEEEEBE |
AN INCREASED | BEEBEBEBBEBEBEBEEEBEREBEBEBYEEELELEEEEEEBEBERESEBEBEBEEYEEBEBELEBES

A DECREASEDK BBBBKBUBBKBBBBBBKﬂKUKBKBUBBBBBBBBBBBBBBBBKBBBKBBKBBEKBBBKBKBKKHBSKBj

HTLEN~50
NLINES=3
LINELN=12

(c)

Figure 3.20 Output Text Element Condensation Examples
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output text equivalents to correspond to the length of the trailer. For
the same reason, the value of NLINES does not include the line containing
the trailer.

The output text element appearing in Figure 3.20c contains both
a header and a trailer. Since the header consists of 8 characters while
the trailer consists of 25 characters, it is necessary to pad the header
with 17 blanks to increase its length to that of the trailer. The value
of HTLEN is derived from the sum of the characters in the uniform-length

header and trailer.

3.4.2,2 Output Text Element Address Computation

The addressing scheme used in computing the address of each
frame has also been applied to the output text elements in the packed
output text file. Except for the first output text element of each
organ section, the starting location of each output text element is
based on the starting location of the preceding output text element and
the total number of characters it contains. In the case of the output
text elements, the derivation of the number of characters in an output
text element must also include the value for HTLEN. Thus, it was neces-
sary to modify the first two equations presented in Section 3.4.1.2.2
to include HTLEN.

The starting location of the Ith output text element is com-
puted with the following equation:

SLOC(I) = SLOC(I-1) + HTLEN(I-1) + NLINES(I-1) * LINELN(I-1)

The equation used at the end of an organ section to derive the total
number of characters in the packed output text file and the buffer now

becomes:
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CHPOOL = SLOC(I) + HTLEN(I) + NLINES(I) * LINELN(I) - 1
The insertion of HTLEN into the above two equations is the only dif-
ference between the scheme used to compute the addresses of the packed
output text elements and the scheme used to compute the addresses of

the packed frames previously discussed.

3.4.2.3 The Output Text Element Directory
To permit the system software to retrieve and process the output
text elements in the packed output text file, a directory was created by

the output text element packing program. The Output Text Element Direc-

tory was constructed as a one-dimensional indexed structure in which
‘?ach element contains 10 fields (see Figure 3.21). The directory con-
tains an entry for each output text element in the packed output text
file. Each entry contains the frame number, the starting locationm,
HTLEN, NLINES, LINELN and the control parameters copied from the raw

output text element.

3.4.2.4 The Packed Output Text File and Directory Indexes

A pair of indexes was also created by the output text element
packing program for use by the system software to retrieve the packed
output text elements and the directory entries for an entire organ sec-
tion. The organization and contents of the indexes are the same as for

the indexes created by the frame packing program.

3.5 Conclusion
This chapter has presented the development of the encoded
pathology information data base from the contents of the ORG's and the

sentence file. The development of the pathology information data base
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was divided into two successive stages. In the first stage, the ORG
blocks and the sentence file templates were transformed into frames and
output text elements respectively. The frames and output text elements
were organized within two files called the raw frame file and the raw
output text file. However, the raw frame and output text files were con-
sidered to be incompatible with the characteristics of an efficient
interactive system. For this reason, the second stage in the develop-
ment of the pathology information data base was initiated. 1In this
stage, a set of files was produced from the raw files which was more
suitable for processing by an interactive system. This set of files
became the pathology information data base.

The pathology information data base is comprised of the fol-
lowing files: (1) the frame number/symbolic name table; (2) the packed
frame file; (3) the frame directory; (4) the packed frame file index
and the frame directory index; (5) the packed output text file; (6) the
output text element directory; and (7) the packed output text file index
and the output text element directory index. The current version of
the packed frame file contains 2910 actual frames from 50 organ sections
and is comprised of 267,192 characters. The current version of the
packed output text file contains 2532 output text elements and is com-
prised of 136,800 characters. These values do not include the 107% avail-~
able space which is appended to each organ section in the packed files
and their associated directories.

The files in the pathology information data base are all essen-
tial to the operation of the standardized autopsy protocol generation

system. The contents and organization of each of the data base files
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was predicated on the logical organization of the system software and
the various functions involved in the generation of autopsy protocols.
The manner in which the pathology information data base coordinates
with the system software will be presented in the next chapter which
contains a detailed description of the system software and the func-

tions involved in the generation of autopsy protocols.



CHAPTER 4

THE INTERACTIVE STANDARDIZED AUTOPSY PROTOCOL

GENERATION SYSTEM

4,1 Introduction

The design of the Interactive Standardized Autopsy Protocol
Generation System (APGEN) was a meticulously coordinated two-phase pro-
cess directed toward the development of an efficient and uncomplicated
interactive system. The first phase of the system design process
involved the creation of the pathology information data base. This data
base is the nucleus of the system and was created to satisfy the system
design specifications listed in Section 2.5. Recall that the pathology
information data base provides the means (1) to elicit autopsy findings
from the pathologist via a menu selection dialogue scheme, (2) to gen-
erate autopsy protocols containing grammatically correct sentences and
(3) to represent the autopsy findings numerically and preserve them in a
computer readable form.

The second phase of the system design process involved the
development of the system software. The system software was designed so
that the autopsy protocols to be generated by the system would be com-
parable to those produced by conventional means. The traditional

autopsy protocols consist of a series of paragraphs which appear in a

169
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predefined logical order. A paragraph, containing a record of the
pathologist's observations and findings, 1s prepared for each organ or
anatomical structure examined during the autopsy. In certain cases,
several organs and/or anatomical structures may be described in a single
paragraph.

The design of the system software is based on a procedure
developed by the author to produce autopsy protocols from a series of
discrete and ipdependently-constructed paragraphs. According to the
procedure, a paragraph is produced as a result of the pathologist's
interaction with the frames of an organ section. The text corresponding
to the responses selected by the pathologist is retrieved from the cor-
responding output text elements and organized into a paragraph. This
process of accessing the frames and output text elements by organ sec-
tion is repeated for each organ or anatomical structure to be described
in the autopsy protocol. ..

It was to conform to this design scheme that the packed frames
and output text elements were organized by organ section. The order of
the organ sections within the packed files corresponds to the oxrder
in which the paragraphs are to appear in the autopsy protocol.

The purpose of this chapter is to presentAa detailed descrip-
tion of the system software. The discussion will focus on the logical
organization of the system software and the various functions it per-
forms in the process of generating autopsy protocols. Particular
attention will be given to the role played by the pathology information
data base in the generation of autopsy protocols and the method

incorporated into the software to access its major files. In additionm,
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the features included in the system software to facilitate the utiliza-

tion and maintenance of APGEN will be discussed.

4.2 System Organization

APGEN is comprised of the system software, the pathology
information data base and a set of work files as depicted in Figure 4.1.
The arrows are used to represent the direction of information flow
between the system software and the various data files. APGEN resides
on an IBM 3336 Model 11 disk pack and occupies five cylinders (approxi-
mately 1.24 million bytes). The system currently runs under TSO in a
128K byte partition on an IBM System/370-158. TSO (Time-Sharing Option)
is the time-sharing system which runs in the foreground under the IBM

operating system 0S/VS2,

4,2,1 The System Software

The system software consists of a main program and seven sub-
routines which have been developed to perform certain ancillary func-
tions associated with the generation of autopsy protocols. The main
program and six of the subroutines are written in FORTRAN IV. The
seventh subroutine is written in IBM S/370 Assembler. The purpose of

each of the programs will now be presented.

1. STIFF (main program) - FORTRAN IV

This program comprises approximately 80% of the system software
and by design performs a majority of the functions associated with the
generation of autopsy protocols interactively. It contains the instruc~
tions for (1) accessing both the packed frame and output te%t files,

(2) for processing the pathologist's responses and retrieving the text
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SYSTEM DATA FILES
l@——————] PACKED FRAME FILE

<¢———————— FRAME DIRECTORY

SYSTEM SOFTWARE +————f FRAME FILES INDEXES
STIFF (MAIN PROGRAM) - FORTRAN IV f@—————{ PACKED OUTPUT TEXT FILE
SFRAME (SUBROUTINE) - FORTRAN 1V e————— OUTPUT TEXT ELEMENT DIRECTORY
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OUTPUT (SUBROUTINE) - FORTRAN IV | ORGAN SECTION PARAGRAPH FILE
POTHER (SUBROUTINE) ~- FORTRAN IV ——————{ FORMATTED AUTOPSY PROTOCOL FILE

MOVE (SUBROUTINE) - 1BM S/370 ASSEMBLER RESPONSE VECTOR FILE
f————{ ""OTHER'' RESPONSES FILE
}—————{ FREE TEXT FILE

Figure 4.1 The System Components of the Interactive Standardized
Autopsy Protocol Generation System
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components from the output text elements corresponding to the responses
and (3) for modifying the text as specified by the various control

parameters.

2. SFRAME (subroutine) - FORTRAN IV

The purpose of this subroutine is to retrieve type 2 and 6
frames from an organ section residing in memory and display them. The
retrieval and display operations are performed in conjunétion with the

subroutine MOVE.

3. MFRAME (subroutine) - FORTRAN IV
This subroutine is analogous to SFRAME and is used to retrieve

and display type 1, 3, 4 and 5 frames.

4, CONVCI {subroutine) - FORTRAN IV
The purpose of this subroutine is to convert a five-digit

character string to its corresponding integer equivalent.

5. CONVIC (subroutine) - FORTRAN IV
The purpose of this subroutine is to convert a four-digit

integer to an equivalent four-digit character string.

6. OUTPUT (subroutine) - FORTRAN IV
This subroutine is used to prepare the lines of text (from the
headers, trailers, output text equivalents, etc.) which represent the

autopsy findings and insert them into the organ section paragraph file.

7. POTHER (subroutine) - FORTRAN IV

The purpose of this subroutine is to prepare a list of "OTHER"
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responses included by the pathologist in the course of reporting the
autopsy findings. This list is printed along with the completed

autopsy protocol.

8. MOVE (subroutine) ~ IBM S/370 Assembler

This subroutine performs core-to-core transfers of character
strings. The transfer is based on the byte address of each character in
memory. The subroutine disregards all references resulting from the

physical representation of the characters in memory.

4.2.2 The System Data Files

In addition to the files of the pathology information data base,
the system software requires six data files during the process of pro-
ducing autopsy protocols. Five of the data files are used to store
information produced in conjunction with the generation of autopsy
protocols. The sixth file provides additional input to the system
software in the form of a set of passwords which are used to ensure
that only authorized personnel may gain access to the system. Except
for the "OTHER" response file which is a direct access file, all the
files are sequentially organized, fixed-length record files. The 13

data files associated with APGEN will now be described.

1.-7. The Pathology Information Data Base Files
These files are the same seven files created by the packing

process previously described in Section 3.4.

8. The Password File

The Password File is related to the system security feature
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which was incorporated into APGEN and contains an entry for each
pathologist or pathology resident authorized to use the system. Each
entry containsAa four-character password of the pathologist's or path-
ology resident's choice and the pathologist's or pathology resident's

full name.

9. The Organ Section Paragraph File

Each time the pathologist interacts with the frames of an organ
section, a paragraph is constructed from the text components in the
output text elements corresponding to the responses selected. The

Organ Section Paragraph File is used to sequentially store the lines

of text comprising the paragraphs in fixed-length records. The record
length is based on the maximum number of characters which can appear
across an 8%-by-11 inch page after allowing for appropriate margins.
The final version of the autopsy protocol is produced from the para-

graphs contained in this file,

10. The Formatted Autopsy Protocol File

The Formatted Autopsy Protocol File is used by the system soft-

ware to prepare and store the formatted version of the autopsy protocol.
The fo;matted autopsy protocol is produced from the paragraphs in the
organ section paragraph file by organizing the lines of text into pages
(based on the number of single-spaced lines which can appear on an
8%-by-11 inch page) and inserting the appropriate headers and identifica-

tion information at the top of each page. A properly formatted hard

copy of the autopsy protocol is directly generated by printing this file.
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11. The Response Vector File

The Response Vector File is used by the system software to

store the responses representing the autopsy findings selected by the
pathologist while interacting with the frames. After each paragraph
is produced, the system software copies the set of responses (and
associated information) into this file. At the end of the terminal

session, this file is transferred to the Response Vector Master File

which is stored on tape.

12. The "OTHER'" Response File

The "OTHER" Response File is used to store the "OTHER" responses

input by the pathologist in the course of interacting with the frames.
Each entry in the file may contain up to 60 characters of text repre-
senting the "OTHER" response and the frame number of the associated

frame.

13. The Free Text File

After each paragraph is produced, the pathologist is permitted
to insert up to 10 lines of free narrative text to describe any path-
ology which was not adequately covered by the frames. The free nar-
rative text is appended to the end of the paragraph in the organ section

paragraph file and is also stored in the Free Text File which is printed

at the end of the terminal session.

4.3 System Overview

The generation of autopsy protocols is performed through the
execution of STIFF which is, in essence, the system software. The

logical organization of STIFF is based on a two-step procedure which
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was developed to construct a protocol segment called an organ section

paragraph, or more simply, a paragraph. A paragraph is constructed from
the frames and output text elements of an organ section as follows:
(1) the pathologist interacts with the frames of an organ section to
report the findings for the organ or anatomical structure examined and
(2) the text components corresponding to the responses selected by

the pathologist are retrieved from the corresponding output text ele-
ments and organized in a paragraph. STIFF prepares the autopsy proto-
col from the series of independently constructed paragraphs. The
paragraphs are produced by the serial execution of this procedure on
the organ sections corresponding to the organs and anatomical struc-
tures examined by the pathologist during the autopsy.

Referring to Figure 4.2, STIFF may be regarded as consisting
of four discrete sections. The following functions are performed in
the first section: (1) the pathologist's password is processed; (2) the
deceased's identification and related information pertaining to the
performance of the autopsy is acquired; and (3) various program vari-
ables are initialized.

The procedure for comstructing the paragraphs has been incor-
porated into the second and third sections of STIFF. The primary func-
tion of the second section, called the "Frame Driver", is to elicit the
autopsy findings from the pathologist. It is the responsibility of the
Frame Driver to (1) display the frames of each organ section in their
logical sequence based on the responses selected by the pathologist and
(2) retain the reportable responses selected by the pathologist in an

indexed structure called the response vector. A complete description
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STIFF

PASSWORD PROCESSING AND
INITIALIZATION SECTION

Y

FRAME DRIVER

Y

h PARAGRAPH GENERATOR

Y

PROTOCOL FORMATTING
AND END-OF-SESSION
PROCESSING SECTION

Figure 4.2 The Organization of STIFF
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of the response vector will be presented in Section 4.4.3.1.

The third section of STIFF is called the "Paragraph Generator."
The purpose of the Paragraph Generator is to construct the organ section
paragraphs. Each paragraph is constructed by (1) processing each entry
in the response vector and (2) retrieving the corresponding text compo-
nent(s) from the packed output text elements. If modifications to the
text are necessary, they are performed before the text is inserted into
the body of the paragraph.

In the fourth section, the series of organ section paragraphs
is transformed into a formatted autopsy protocol. The list of "OTHER"
responses and free narrative text is also prepared for output in this
section.

A major objective of this chapter is to present a detailed
description of those sections of STIFF which perform the functions
directly related to the generation of autopsy protocols. Howevef, sev-
eral ancillary functions have been incorporated into STIFF which are
essential to the overall operation of the system even though they are
not directly associated with the actual generation of the autopsy
protocols. So that the significance of these functions is not diminished
within the context of the total system, an overview of the logical organ-
ization of STIFF will now be presented which will trace the logical flow
of all functions performed by STIFF in the process of generating autopsy
protocols.

The first function performed by STIFF is to process the
pathologist's password to determine whether or not the pathologist is

authorized to use the system. To prevent the generation of counterfeit
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protocols, a security feature, utilizing passwords, has been incor-
porated into STIFF to prohibit unauthorized persons from gaining access
to the system. Associated with each pathologist authorized to use the
system is a two-digit identification number which is automatically
assigned by the password file management program (PWEDIT) and a four-
character password of the pathologist's own choice. As depicted in
Figure 4.3, the pathologist is first directed to enter his identifica-
tion number and then enter his password. The lines in Figure 4.3 which
are preceded by a right-pointing arrow represent information supplied
by the pathologist. This convention will be used in successive figures
to represent pathologist-supplied information.

The identification number serves as an index to the records in
the password file. The password entered by the pathologist is compared
to the password found in the record specified by the identification
number. If the passwords match, the pathologist is permitted to proceed.
If the passwords do not match, the pathologist is given an additional
opportunity to enter the correct password before access to the system is
denied. The pathologist's full name which is contained in the same
record as the password will appear at the end of the protocol generated.

Once the password has been processed, the pathologist is
directed to enter the following information: (1) the deceased's name
and hospital number; (2) a unique necropsy sequence number; (3) the
name and relationship to the deceased of the person authorizing the
autopsy; and (4) any autopsy restrictions. The actual series of ques-
tions displayed by STIFF is depicted in Figure 4.4. At the conclusion

of the first section of STIFF, a set of critical program variables is
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ANATOMI CAL PATHOLOGY PROTOCOL GENERATION SYSTEM

PLEASE ENTER YOUR 1.D. NUMBER
> 12

PLEASE ENTER YOUR PASSWORD
- 5 fOX

Figure 4.3 Password Entry Example
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ENTER DECEASED'S NAME (LAST, FIRST, MI)
== doe, john j

ENTER A '1' IF IDENTIFICATION MADE FROM A TOE TAG

ENTER A '2' IF IDENTIFICATION MADE FROM AN ARM BAND
=1

ENTER DECEASED'S HOSPITAL NUMBER
== 00-00-000

ENTER THE NECROPSY NUMBER
=3 n-00-000

ENTER NAME OF PERSON AUTHORIZING THE AUTOPSY AND RELATION TO DECEASED
=P jane doe, wife

ENTER AUTOPSY RESTRICTIONS. IF NO RESTRICTIONS ENTER 'NONE'
==P-none

Figure 4.4 Deceased's ldentification and
Autopsy Information Entry Example
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initialized and the Frame Driver is then entered.

The first function performed by the Frame Driver is to retrieve
the frames of an organ section from the packed frame file and the asso-
ciated directory entries from the frame directory. The retrieval of
each organ section is based on a two-digit organ section number. The
pathologist must choose one of two modes which are available for the
retrieval of the organ sections. The two modes are: (1) automatic
retrieval mode and (2) specific retrieval mode. In automatic retrieval
mode, the organ sections are retrieved consecutively from the packed
frame file. The order in which they are retrieved corresponds to their
relative position in the packed frame file. In specific retrieval
mode, the pathologist determines the order in which the organ sections
are to be retrieved by selecting the corresponding two~digit organ sec-
tion number from the table depicted in Figure 4.5 each time another
organ section is required.

A block of memory, called the packed file area, is allocated

by STIFF to store the frames of an organ section retrieved from the
packed frame file. The packed file area serves as a common storage
area for the frames of each organ section and is also used to store the
corresponding output text elements which are retrieved by the Paragraph

Generator. Analogously, a block of memory, called the directory area,

is allocated to store the directory entries of each organ section and
is shared by both the frame and output text element directories.

Once the packed frames and associated directory entries have
been retrieved from their respective files and stored in their respec-

tive memory areas, the display of the frames is initiated. The sequence
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SELECT AN ORGAN TO BE DESCRIBED FROM THE FOLLOWING LIST BY ENTERING
THE CORRESPONDING TWO-DIGIT CODE.
IF THE PROTOCOL IS COMPLETE, ENTER '00°

01-EXTERNAL EXAMINATION  21-SMALL INTESTINE 40-FALLOPIAN TUBES

02-EXTREMITIES 22-APPENDIX L1-CERVIX & UTERUS
03-EXTERNAL GENITALIA 23-COLON L2-VAGINA

04-BREASTS 2L4-RECTUM 43-VULVA
05-*INTERNAL EXAMINATION* 25-ANUS L4-TESTES

06-MEDIAST INUM/THYMUS 26-LIVER L5-EPIDIDYMIS
07-PLEURAL CAVITIES 27-GALL BLADDER L6-PROSTATE
08-PERITONEAL CAVITY 28-PANCREAS L7-SEMINAL VESICLES
0S-RETROPERITONEUM 29-*LYMPHOID* 48-SPERMATIC CORDS
10-*CARD! OVASCULAR* 30-SPLEEN L9-SCROTUM
11-PERICARDIUM 31-LYMPH NODES 50-PENIS

12-HEART 32-*URINARY* 51-NECK STRUCTURES
13-*PULMONARY* 33-KIDNEYS 52-MUSCULOSKELETAL
14-TRACHEA 34-URETERS 53-*CENTRAL NERVOUS*
15-LUNGS 35-BLADDER 54-CALVARIUM/PITUITARY
16-*GASTROINTEST INAL* 36-URETHRA 55-BRAIN = PART 1
17-0RAL CAVITY 37-ADRENALS 56-BRAIN - PART 2
18-ESOPHAGUS 38-%REPRODUCTIVE* 57-SPINAL COLUMN
19-STOMACH 39-0VARIES 58-SPINAL CORD

20-DUODENUM

Figure 4.5 The Organ Sections and their Corresponding Organ Section
Numbers. This list is displayed when selective retrieval
mode is used to generate a protocol. The entries
delimited by asterisks are used to generate major headers
for the protocol.
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of operations occurring for each frame displayed on the Cathode Ray
Tube (CRT) is represented in Figure 4.6. The retrieval of a frame from
the packed file area is based on its frame number. The Frame Driver
uses the frame number to retrieve the corresponding directory entry from
the directory area in memory. The directory entry provides the Frame
Driver with the starting location of the frame, the number of lines it
contains and the length of each line. Based on this information, the
frame is retrieved and displayed on the CRT.

The pathologist enters the response to each frame from the CRT
keyboard. Each response is processed by the Frame Driver to determine
its type. An entry is made in the response vector for each reportable
response entered by the pathologist. Each response vector entry con-
tains the frame number, the response type, the response value and the
control parameters contained in the frame directory entry which are
associated with the modification of the output text equivalents.

The preceding sequence of operations is repeated for each frame
displayed on the CRT. Once the last frame in the organ section has been
displayed and the response processed, control is passed to the Paragraph
Generator. It is the purpose of the Paragraph Generator to prepare a
paragraph which contains the text components corresponding to each
response in the response vector as well as any accompanying header/
trailer text. The paragraph is constructed from the text components
one line at a time in a manner analogous to that used to construct the
packed frame and output text files. The lines of text are inserted
sequentially into the organ section paragraph file as they are completed.

The first function performed by the Paragraph Generator is to
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retrieve the organ section containing the corresponding output text ele-
ments from the packed output text file and the associated directory
entries from the output text element directory file. The packed output
text elements are stored in the packed file area and the directory
entries are stored in the directory area.

The Paragraph Generator then commences to sequentially process
each entry in the response vector. The sequence of operations involved
in the processing of each entry is represented in Figurel4.7. The frame
number contained in each response vector entry is used to retrieve the
text from the output text elements. The Paragraph Generator uses the
frame number to access the corresponding entry in the directory area.
The directory entry provides the Paragraph Generator with the starting
location of the output text element, information pertaining to the
presence of a header and/or trailer, the length of the header/trailer
text segment and the length of the output text equivalents.

If a header is present, it is retrieved and inserted into the
line buffer used to build each line of paragraph text. Unless the
response value represents a weight or measurement or is a pointer to an
entry in the "OTHER" response file, the output text equivalent corres-
ponding to the response value is retrieved from the packed file area.
Any modifications tc the output text equivalent (pluralization and/or
punctuation) specified by the appropriate control parameters are per-
formed before the output text equivalent is inserted into the line buffer.
A response value representing a weight or measurement is first converted
into a character string and then inserted into the line buffer. If the

response value represents a pointer to an entry in the "OTHER" response
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file, the corresponding "OTHER" response text is transferred to the line
buffer. Finally, if a trailer is present, it is retrieved and inserted
into the line buffer. This series of operations is repeated for each
entry in the response vector.

Once the paragraph has been produced, the response vector
entries are copied into the response vector file. Control is then
returned to the Frame Driver and the frames and associated directory
entries of the next organ section to be processed are retrieved from
disk. The procedure is repeated until every required organ section has
been accessed.

After the last paragraph is produced, the lines of text in the
organ section paragraph file are organized by the number of lines per-
missible on an 8%-by-11 inch page and copied into the formatted autopsy
protocol file. If "OTHER" responses were included by the pathologist,
the "OTHER" response list is prepared and inserted into the formatted
autopsy protocol file immediately after the protocol. If the patholo-
gist included any free narrative text in the protocol, the free text
file is also copied into the formatted autopsy protocol file.

A hard copy of the protocol in the formatted autopsy protocol
file is produced by the IBM Utility program IEBGENER which can be used
to copy sequential data sets. Finally, the response vector file is
added to the response vector master file which is a tape file containing
the response vectors corresponding to every autopsy protocol produced
by APGEN.

To illustrate the precise manner in which STIFF interfaces

with the files of the pathology information data base and the mechanics
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of generating autopsy protocols, a functional description of those sec-
tions of STIFF directly involved in the gemeration of autopsy protocols
will now be presented. The sections of STIFF to be described are the
Frame Driver, the Paragraph Generator and the portion of STIFF which is
responsible for preparing the formatted autopsy protocol from the organ
section paragraphs. Each section will be described independently and
the specific functions inherent to each section will be presented in the

order in which they are performed.

4.4 The Frame Driver

The primary purpose of the Frame Driver is to interact with the
pathologist to elicit the autopsy findings. The method of interaction
involves the display of the frames contained in the packed frame file
and the acquisition of the responses entered by the pathologist. The
functional description of the Frame Driver is based on the following
three major functions which it performs: (1) the retrieval of the
packed frames and associated directory entries by organ section; (2) the
display of the frames; and (3) the acquisition and storage of the
responses entered by the pathologist.

4.4.1 Retrieval of the Packed Frames and Directory Entries by Organ
Section

Due to the relative size of the packed frame file and the frame
directory, it was impossible to store them, in their entirety, in memory
during the execution of STIFF. For this reason, the packed frame file
and the frame directory were organized to facilitate the retrieval of

the packed frames and directory entries by organ section.
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The packed frame file is a sequentially organized, fixed-
length record file in which the frames of each organ section are wholly
contained within a series of contiguous records. The organ sections are
consecutively stored within the packed frame file in the same order in
which the organs and anatomical structures they represent are conven-
tionally described in the autopsy protocols. Each organ section is
referenced by a two-digit organ section number which denotes the rela-
tive position of the organ section in the file. Each directory entry
is stored in a fixed-length record within a sequentially organized file.

The retrieval of the packed frames of an organ section is
based on the sequential position of the record on which the organ sec~
tion begins relative to the first record in the packed frame file. The
address of the first record of each organ section is contained in the
packed frame file index which was created during the frame packing
process. The order of the entries in the packed frame file index cor-
responds to the order in whiéh the organ sections are stored in the
packed frame file. There is also a frame directory index which con-
tains the record address of the first directory enfry of each organ
section.

The retrieval of the packed frames and directory entries of an
organ section is a two-step operation which involves first accessing the
frame directory file and then the packed frame file. As depicted in
Figure 4.8, the retrieval operation is based on the organ section number
corresponding to the organ section. To retrieve the frame directory
entries, the organ section number serves as a pointer to am entry in

the frame directory index. The entry in the frame directory index
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contains the relative record address of the first directory entry of the
organ section in the frame directory file. The relative address of the
last directory entry of the organ section is derived by obtaining the
relative address of the first directory entry of the next organ section
from the frame directory index and subtracting 1 from the value, The
relative addresses of the first and last directory entries are used to
compute the total number of directory entries for the organ section.
The directory entries are then read, record by record, from the frame
directory file and transferred to the common directory area in memory.

Due to memory constraints, the indexed structure allocated as
the common directory area was limited to 210 entries. Thus, no organ
section may contain more than 210 frames. Among all the organ sectioms,
only the Brain organ section originally contained more than 210 frames
and it was split into two separate organ sections to satisfy this size
constraint.

The retrieval of the packed frames from the packed frame file
proceeds in a similar fashion. Again, using the organ section number
as a pointer to an entry in the packed frame file index, the relative
address of the first record of the organ section is obtained.

The packed frame text of the organ section is transferred to
the common packed file area in memory in units of four-character groups.
The packed file area is a one-dimensional array consisting of 4800 full-
word elements. A full-word on IBM S/370 computers is 32 bits in length
and is capable of storing 4 characters which are each 8 bits in length.
Thus, the packed frames of an organ section may consist of up to 19,200

characters.
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To determine the number of four-character groups (words) of
‘text to be transferred from the packed frame file to the packed file
area, the third set of entries in the index file is used. These entries
represent the total number of contiguous 80-character records occupied
by the packed frames of each organ section. Since each record contains
the equivalent of 20 words of text, the total number of words to be
transferred is derived by multiplying the number of records occupied
by the organ section by 20. Beginning at the record whose relative
address was obtained from the packed frame file index, the number of
words of text comprising the organ section is transferred to the packed
file area. Once the packed frames and their associated directory
entries have been transferred to memory, the Frame Driver then begins

to display the frames.

4.4.,2 The Display of the Frames

The display of a frame involves the transfer of the lines of
frame text comprising the frame (excluding the response control para-
meter fields and the next frame pointer fields associated with the
response lines of type 1, 3, 4 and 5 frames) from the packed file area
to the CRT. The frame number, once obtained by the Frame Driver, is
used to locate the corresponding directory entry in the directory area.
The retrieval of the lines of frame text is based on the values of SLOC,
NLINES and LINELN which are obtained from the directory entry.

The first operation performed by the Frame Driver prior to the
retrieval and display of the first frame of an organ section is to com-
pute an offset for adjusting each value of SLOC obtained from the

directory area. Recall that the value of SLOC computed for each frame
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during the frame packing process represents the starting location of
the frame relative to the first character in the packed frame file.
However, when the frames of any organ section but the first are trans-
ferred to the packed file area, the corresponding values of SLOC do
not represent the starting locations of the frames within the packed
file area and an offset must be used to adjust the values of SLOC rela-
tive to the first character in the packed file area. The offset (OFFSET)
for an organ section is derived by subtracting 1 from the value of SLOC
contained in the first directory entry in the directory area. This
offset must be subtracted from each value of SLOC obtained from the
frame directory entries before the corresponding frame text can be
retrieved from the packed file area.

SFRAME and MFRAME are the two subroutines which were created
to retrieve the individual frames from the packed file area and display
them on the CRT. The retrieval operation is actually performed by the
subroutine MOVE which is called from either SFRAME or MFRAME. The
basic difference between SFRAME and MFRAME is related to the frame
types each was designed to retrieve and display. MFRAME was created
to retrieve and display type 1, 3, 4 and 5 frames wherein a pointer
field is appended to each line of frame text. Since the pointer fields
are not displayed, MFRAME severs the pointer field from each line of
frame text before it is retrieved by adjusting the LINELN value to
exclude the last five positions of each line.

The Frame Type control parameter value contained in the
directory entry determines which of the subroutines will be called to

retrieve and diéplay the frame. For a type 2 or 6 frame, SFRAME is
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called as follows:

CALL SFRAME (FROM,NLINES,LINELN)
where FROM is the adjusted value of SLOC (SLOC-OFFSET); NLINES is the
number of lines of frame text to be retrieved and displayed; and
LINELN is the uniform length of the lines of frame text.

For a type 1, 3, 4 or 5 frame MFRAME is called as follows:

CALL MFRAME (FROM,NLINES,LINELN)
The arguments appearing in the parameter list are the same as previously
defined for SFRAME.

The display of each frame involves the sequential retrieval of
the lines of frame text from the packed file area and their transfer to
the CRT. Each line of frame text retrieved from the packed file area
is first copied into a 64~character display buffer which has been
allocated in memory. A WRITE operation is performed on the display
buffer to display the line of frame text on the CRT. The number of
times the retrieval and WRITE operations are repeated for each frame is
determined by the corresponding value of NLINES.

The transfer of the lines of frame text from the packed file
area to the display buffer is essentially a core-to-core transfer oper-
ation involving character strings. The subroutine MOVE, written in IBM
§/370 Assembler, was specifically designed to perform this operation.
In actuality, MOVE complements FORTRAN IV by providing the capability
to manipulate character strings efficiently which FORTRAN IV inherently
lacks.

Recall that the packed file area is comprised of 4800 contigu-

ous full-word elements and that the transfer of the packed frames of an
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organ section results in the storage of four characters of frame text
per word. However, FORTRAN IV does not permit the direct access of the
individual characters within a word and only permits access to the
characters from the leftmost character in the word which falls on a
full-word boundary. Thus, it was nﬁf possible to directly access the
lines of frame text in the packed file area based on the adjusted
values of SLOC since FORTRAN IV requires that every line of frame text
begin on a full-word boundary.

In packing the raw frames, the objective was to compress the
frame text as efficiently as possible without regard to the full-word
boundaries. To force each line of frame text to begin on a full-word
boundary would have resulted in a larger expenditure of space, both on
disk for the packed frame file and in memory for the packed file area,
which could neither be justified nor afforded. MOVE eliminates the
need to force each line of frame text to begin on a full-word boundary
by disregarding the organization of the packed file area in terms of
words and treating each character position in the packed file area as
an addressable entity. MOVE uses the adjusted values of SLOC as the
basis for accessing the lines of frame text in the packed file area.

For each frame to be displayed, MOVE is called NLINES times
from either SFRAME or MFRAME as follows:

CALL MOVE (WKAREA,FROM,BUFFER,1,LINELN)
where WKAREA is the packed file area; FROM specifies the starting loca-
tion of the line of frame text in WKAREA; BUFFER is the display buffer;
the value 1 in the fourth position of the parameter list specifies that

the line of frame text to be retrieved from WKAREA is to be inserted
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into BUFFER beginning at the first character position; and LINELN speci-
fies the number of characters to be transferred from WKAREA to BUFFER.

The value of FROM used to retrieve the first line of frame
text of the frame to be displayed corresponds to the value of SLOC
obtained from the frame directory entry which is adjusted and passed
as a parameter to either SFRAME or MFRAME. The starting location of
each successive line of frame text is derived by successively adding
the value of LINELN to the original value of FROM.

Once the entire'frame is displayed on the CRT, the subroutine
(either SFRAME or MFRAME) is exited and control is returned to the Frame
Driver. The next function to be performed by the Frame Driver is to
acquire and store the response entered by the pathologist from the CRT

keyboard.

4.4.3 Acquisition and Storage of the Responses to the Frames

The Frame Driver has been designed to directly accept two
categories of responses from the pathologist: (1) a response number
associated with a response contained in the response set of a type
1, 2, 3, 4 or 5 frame and (2) an absolute number representing a weight
or measurement requested by a type 6 frame. The Frame Type control
parameter field in the frame directory is checked to determine which
category of response is to be input since the techniques used to input
the responses of each category differ. Regardless of the response
category, all responses are assigned to the variable REPLY.

Before the Frame Driver inputs a response corresponding to a
response number, the 1-Digit/2-Digit Response control parameter field

in the directory entry is checked to determine which of two different
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input schemes will be used to input the response. If the frame con-
tains nine responses or less in the response set, the pathologist's
response is input as a one-digit integer. If more than nine responses
are present, the pathologist's response is input as two alphanumeric
characters. This relieves the pathologist from having to enter the
single-digit response numbers with a leading zero. The Frame Driver
converts the two alphanumeric characters into a two-digit integer.

After the response has been acquired, the Frame Driver then
retrieves, from the packed file area, the contents of the response con-
trol parameter field associated with the response selected by the path-
ologist and retains it for future use. The contents of the response
control parameter field are retrieved as two alphanumeric characters
which are converted into a two-digit integer by the Frame Driver.

A special case of the first response category arises when the
response number entered by the pathologist is equal to the value con-
tained in the "OTHER" Response Number control parameter field of the
directory entry. This signifies that none of the responses in the
response set are appropriate and that the pathologist wishes to enter a
preferable response. The interaction which occurs between the patholo-
gist and the Frame Driver is represented by the example depicted in
Figure 4.9. In this example, the pathologist is unable to select the
appropriate color from the list of colors presented and thus enters the
number "6" which is associated with the response "OTHER." In response
to this entry, the Frame Driver displays two sentences which direct
the pathologist to enter the text for the new response. The pathologist

enters the response "BLACK." The text is then transferred to the "OTHER"



200

COLOR:

1. GRAY
2. WHITE
3. YELLOW
L. BROWN
5. RED

6. OTHER
0. NEXT

e

ENTER THE TEXT FOR THE NEW RESPONSE. THE TEXT MUST APPEAR
ON A SINGLE LINE AND MUST NOT EXCEED 60 CHARACTERS.

=3 black

Figure 4.9 Example of the "OTHER'" Response Feature



201
response file where it is stored until it is retrieved by the Paragraph
Generator and inserted into the body of the paragraph being produced.

The "OTHER" response file is a direct access file in which each
record is 65 characters in length. Each record contains up to 60 char-
acters of response text and the frame number of the corresponding frame.
In this case, the value assigned to the variable REPLY is the pointer
to the record in the "OTHER" response file containing the response text
and not the response number associated with the response "OTHER."

The weights and measurements recorded for the various organs
and anatomical structures examined during the autopsy may require
between one and four digits. All values are stored and retained as
integer quantities, The Frame Driver inputs all weights and measure-
ments as four alphanumeric characters to relieve the pathologist from
having to affix leading zeros to the values containing less than. four
digits. The Frame Driver right-adjusts the characters in the field to
remove any trailing blanks. The character string is then converted
into a four-digit integer by the subroutine CONVCI which is called as
follows:

CALL CONVCI (STRING,INT)
where STRING is the right-adjusted character string and INT is the
integer derived from the character string.

The Frame Driver creates an entry in the response vector for
every response entered by the pathologist with the following two excep-
tions: (1) a response of "0" and (2) a response whose associated
response control paramefer field contains the value "1." The reportable

responses from the frames of each organ section are passed via the
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response vector to the Paragraph Generator. The responses serve as the
basis for the organ section paragraph which is produced by the Paragraph
Generator. Thus, the response vector is, in actuality, the communica-
tion link between the Frame Driver and the Paragraph Generator. A
description of the organization and contents of the response vector

will now be presented.

4.4.3.1 The Response Vector

The response vector was created to provide a convenient and
consistent means of storing the reportable responses entered by the
pathologist and passing the responses to the Paragraph Generator. The
response vector is an indexed structure which contains 400 elements. As
depicted in Figure 4.10, each element is comprised of eight fields.

The first three fields contain the value assigned to the vari-
able REPLY and information to identify and define the wvalue. The
remaining five fields contain control parameters for modifying the par-
agraph text. With the exception of the Blank Suppression parameter
which originated from the response control parameter option set, the
control parameters were copied directly from the corresponding frame
directory entry. However, corresponding to the Forward Switch, Punctu-
ation and Pluralization Code control parameters are response control
parameter options to alter their respective values. Thus, the values
contained in the fields corresponding to these three parameters in the
response vector entry may be different from the values present in the
frame directory entry. The contents to be found or the permissible

options in each field of a response vector entry will now be presented:
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i. Frame Number
This field contains the five~digit frame number corresponding

to the frame from which the value of REPLY originated.

ii. Reply Type
This parameter is used to define the type of value contained
in the Reply field. Based on the value type, one of the following
options is placed in this field by the Frame Driver:
1 - for a response number
2 - for a weight or measurement

3 - for a pointer to a record in the "OTHER" response file

iii. Reply
This field contains the value assigned to the variable REPLY
and may be a response number, a weight or measurement or a pointer to a

record in the "OTHER" response file.

iv., Forward Switch
This field contains the Forward Switch control parameter option
which was either copied directly from the frame directory entry or was

generated by a response control parameter option.

v. Set Key
This field contains the Set Key control parameter option

copied from the frame directory entry.

vi. Punctuation Code
Should it be necessary to append a punctuation symbol to the

paragraph text segment corresponding to the value in the Reply field,
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a one-digit value representing the punctuation symbol will appear in
this field. The Punctuation Code option appearing in the response
vector entry is either generated by the Frame Driver to replace the
option appearing in the frame directory entry or is copied directly
from the frame directory entry. The need for two different forms of
assigning Punctuation Code options arises from the nature of the first
three Punctuation Code control parameter options described in Section
3.3.1.4.1.

Recall that the first three options provide a dynamic punc-
tuation symbol generation capability for use in type 4 and 5 frames.
In creating the response vector entries corresponding to the responses
selected from a type 4 or 5 frame, the Frame Driver initially copies
the option value appearing in the Punctuation Code control parameter
field of the frame directory entry into each of the response vector
entries. When the response "NEXT" is selected, the Frame Driver then
back-tracks through the response vector entries created from the
responses selected from the frame and, based on the punctuation sequence
defined for the option, replaces each of the original option values with
the code corresponding to the particular punctuation symbol assigned to
each entry. When performing this back-tracking operation, the Frame
Driver uses the following codes: (1) a "1" to represent a comma;
(2) a "2" to represent the word "and"; and (3) a "3" to represent a period.

This code assigmment scheme does not affect the values corres-
ponding to the remaining three Punctuation Code frame control parameter
options. When encountered, these option values are copied directly

from the frame directory entry into the response vector entry. Thus,
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the following options may appear in this field:

0 - no punctuation required

1/5 - append a comma to the end of the text segment
2 - insert an "and" after the text segment

3/4 - append a period to the end of the text segment

6 - append a hyphen to the end of the text segment

vii. Blank Suppression

This field was created to accommodate the response control
parameter options dealing with the suppression of blank characters
between certain text segments appearing in the organ section paragraphs.

The following options may appear in this field:

0

parameter not invoked

1 - suppress the blank character between the output text
equivalent and the last word currently in the organ sec-
tion paragraph

2 - suppress the blank character between the output text
equivalent and its associated trailer

3 - when reporting dual-colored lesions suppress the blank

character between the output text equivalent and the

preceding hyphen

viii. Pluralization Code

This field was created to accommodate the response control
parameter options representing the pluralization operations which can
be performed on the output text equivalents. If a non-zero value appears

in this field, it will override any value contained in the Pluralization
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Code control parameter field of the output text element directory

entry. The following options may appear in this field:

00 - parameter not invoked

01 - append the suffix "s'" to the output text equivalent

02 - change the suffix "us" in the output text equivalent to "i"

"

03 - append the suffix "es" to the output text equivalent

04 - append the suffix "e" to the output text equivalent

05 - change the suffix "y" in the output text equivalent to

llies 1"

06 - change the suffix "oot" in the output text equivalent to
"eet"

07 - change the suffix "s" in the output text equivalent to
"des"

08 - change the suffix "um" in the output text equivalent to "a"

09 - change the suffix "ur" in the output text equivalent to
"ora"
99 - suppress the Pluralization Code control parameter option

contained in the output text element directory entry

4.4.4 Determination of the Next Frame to be Displayed

Once the response to the frame currently displayed on the CRT
has been acquired and disposed of, the Frame Driver must then determine
which frame in the packed file area is to be displayed next. This
determination is based on the frame number obtained from the frame
currently displayed or its directory entry. In the case of a type 2
or 6 frame, the pointer to the next frame is obtained from the last

field in the directory entry. This is also the case when the response
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“NEXT" has been selected from a type 4 or 5 frame. In the case of a
type 1, 3, 4 or 5 frame, the pointer to the next frame is obtained
from the next frame pointer field associated with the response selected
from the frame. The pointer to the next frame is retrieved from the
packed file area as five alphanumeric characters which are converted
into a five-digit integer by the subroutine CONVCI. The five-digit
integer is the frame number corresponding to the next frame to be dis-
played.

The Frame Driver checks the frame number to determine whether
it references a frame in éhe organ section currently in the packed file
area. If it does, the entry in the directory area corresponding to the
frame number is accessed and the entire process of displaying the frame
and acquiring the response is repeated. If the frame number references
a frame in the next organ section, then control is passed to the Para-
graph Generator so that the organ section paragraph corresponding to
the entries in the response vector can be produced. The various func-
tions performed by the Paragraph Generator in the process of preparing

an organ section paragraph will now be described.

4.5 The Paragraph Generator

The purpose of the Paragraph Generator is to produce a well-
formed, grammatically correct organ section paragraph corresponding to
the entries in the response vector. The Paragraph Generator sequenti-
ally processes the entries in the response vector in order to retrieve
the corresponding text component(s) which form the sentences comprising
the organ section paragraph. In the process of constructing each organ

section paragraph, the Paragraph Generator performs the following major
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functions: (1) the retrieval of the packed output text elements and
associated directory entries by organ section; (2) the serial retrieval
of the text component(s) corresponding to each response vector entry;
and (3) the formation of the organ section paragraph from the acquired
text components.
4.5.1 Retrieval of the Packed Output Text Elements and Directory Entries
by Organ Section

The sequence of operations involved in the retrieval of the
packed output text elements and the associated directory entries of an
organ section is identical to that for the packed frames and frame
directory entries previously described in Sectiom 4.4.1. Using the
output text element directory index, the Paragraph Gemerator first
retrieves the directory entries of the organ section from the output
text elemeznt directory file and transfers them to the common directory
area in memory. The Paragraph Generator then uses the packed output
text file index to access the set of contiguous records occupied by
the packed output text elements of the organ section. The packed output
text elements are transferred from the packed output text file to the
packed file area previously occupied by the corresponding packed frames.
An offset value (OFFSET) is also computed for adjusting the values of
SLOC relative to the beginning of the packed file area. Once the packed
output text elements and associated directory entries have been trans-
ferred to memory, the Paragraph Generator then begins to sequentially
process the response vector entries and retrieve the corresponding

text components for the organ section paragraph.
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4.5.2 Retrieval of the Organ Section Paragraph Text Components

Each response vector entry may be associated with the following
text components: (1) a header; (2) the text component corresponding to
the value in the Reply field of the entry; and (3) a trailer. Thus,
the Paragraph Generator may be required to perform up to three inde-
pendent retrieval operations in order to acquire every text component
associated with a response vector entry. A text component correspond-
ing to the value in the Reply field is always retrieved for each response
vector entry. The retrieval of header/trailer text is based solely on
its presence in the output text element corresponding to the response
vector entry being processed. The exception to the header/trailer
retrieval criterion involves the response vector entries created from
the responses selected from a single type 4 or 5 frame whose corres-
ponding output text element contains a header and/or trailer. In this
case, the header is retrieved in conjunction with the processing of
the response vector entry created from the first response selected from
the frame. Similarly, the trailer is retrieved in conjunction with the
processing of the response vector entry created from the last response
selected from the frame.

According to the text component retrieval scheme, the Paragraph
Generator first examines the Header/Trailer control parameter field of
the output text element directory entry to determine whether or not a
header is present. If the presence of a header is indicated, it is
retrieved from the corresponding packed output text element in the
packed file area. The Paragraph Generator then retrieves the text

component corresponding to the value in the Reply field of the response
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vector entry. Finally, the Paragraph Generator determines whether or
not a trailer is present and, if one is, then retrieves it from the
packed file area. The retrieval scheme incorporated into the Paragraph

Generator for each of the three text component types will now be more

fully described.

4.5.2.1 Retrieval of a Header

An output text element may contain header text in one of three
possible forms: (1) as a single header; (2) as a header coupled with a
trailer; and (3) as a pair of headers (the singular form coupled with
the plural form). The Paragraph Generator examines the Header/Trailer
control parameter field of the associated output text element directory
entry to determine whether or not a header is present. A value of "1"
or "3" in this field indicates that the corresponding output text ele-
ment contains a header. If the Header/Trailer control parameter field
contains a "1," the Paragraph Generator then examines the Header/Trailer
Plurals control parameter field to determine whether both the singular
and plural forms of the header are present.

The Paragraph Generator uses the values contained in the SLOC
and HTLEN fields of the associated output text element directory entry
to retrieve the header from the packed file area. For an output text
element containing header/trailer text, SLOC (adjusted by OFFSET) cor-
responds to the starting location of the header/trailer text of the
output text element in the packed file area. HTLEN represents the
length of the header/trailer text character string. For an output text
element containing two lines of header/trailer text (a header and a

trailer or the singular and plural forms of a header or trailer), the
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length of each line is equal to the value of HTLEN divided by 2.

The subroutine MOVE is used to transfer each header from the
packed file area to TXTBUF, a one-dimensional array with a capacity for
storing up to 80 characters of text. SLOC and HTLEN appear as arguments
in the parameter list associated with MOVE. To retrieve the header from
an output text element containing only a single header, the Paragraph
Generator performs the following operations: (1) obtains the values
for SLOC and HTLEN from the associated output text element directory
entry; (2) adjusts the value of SLOC; and (3) invokes MOVE which trans-
fers the header from the packed file area to TXTBUF. The retrieval of
a header from an output text element containing a header coupled with
a trailer involves the same operations used to retrieve a single header
from the packed file area with one addition: the value of HTLEN must be
divided by 2 to indicate that only the header portion of the header/
trailer text is to be transferred to TXTBUF. 1In the case of an output
text element containing both the singular and plural forms of a header,
the operations involved in the retrieval of the singular form of the
header are identical to those performed in the retrieval of the header
from an output text element containing a header coupled with a trailer.
Before the plural form of the header can be retrieved, the value of
HTLEN divided by 2 must be added to the adjusted value of SLOC since
the plural form of the header is displaced from the beginning of the
output text element by the number of characters in the singular form of
the header (HTLEN divided by 2, characters).

The purpose of TXTBUF is to store the text components (headers,

output text equivalents and trailers) which are retrieved from the
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packed file area by MOVE. The number of characters in each text com-
ponent transferred to TXTBUF by MOVE is determined by a predefined
length parameter (HTLEN or LINELN). Thus, a majority of the text com-
ponents transferred to TXTBUF contain extraneous blanks which were
appended during the output text element packing process to produce
uniform line length within each output text element.

The extraneous blanks must be removed from each text component
before it is inserted into the organ section paragraph file so that
only a single blank appears between words and sentences of the paragraph.
A scheme was devised to exclude the extraneous blanks in each text
component by deriving a new length parameter for it. The scheme involves
serially copying each character in TXTBUF into an identical structure
called COMBUF until two consecutive blanks are encountered. The number
of characters transferred before two consecutive blanks are encountered
becomes the revised length parameter (LENGTH) for the text component.
LENGTH is then used to control the transfer of the text component to
the organ section paragraph file.
4.,5.2.2 Retrieval of the Text Component Corresponding to the Value in

the Reply Field of the Response Vector Entry

The Paragraph Generator must determine the nature of the value
contained in the Reply field of each respomse vector entry before its
corresponding text component can be retrieved. Recall that the value
contained in the Reply field may represent (1) a response number, (2) a
weight or a measurement or (3) a pointer to a record in the "OTHER"
response file. The text component corresponding to a response number

is an output text equivalent which is retrieved from the packed file area.
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The text component corresponding to a weight or a measurement is the
character equivalent of the integer value contained in the Reply field.
The text component corresponding to a ﬁointer to a record in the "OTHER"
response file is the "OTHER" response text contained in the record
referenced by the pointer. The various operations incorporated into
the Paragraph Generator for the retrieval of the text component cor-

responding to each type of Reply field value will now be presented.

4.5.2,2.1 Processing a Response Number

When the Paragraph Generator encounters a value in the Reply
field of a response vector entry which represents a response number,
the output text equivalent corresponding to the Reply field value is
retrieved from the packed file area. The Paragraph Generator will also
perform any specified modifications (pluralization or punctuation inser-
tion) on the output text equivalent before it is inserted into the organ
section paragraph file.

To retrieve an output text equivalent, the Paragraph Generator
first accesses the entry in the output text element directory corres-
ponding to the frame number in the response vector entry. The directory
entry provides three values (SLOC, HTLEN and LINELN) which are needed in
order to determine the starting location of the output text equivalent
in the packed file area. The starting location of the output text
equivalent is then derived with the following equation:

FROM = SLOC(I) - OFFSET + HTLEN(I) + LINELN(I) * (REPLY - 1)
where FROM is the starting location of the output text equivalent in the
packed file area; SLOC(I) is the starting location of the Ith output

text element relative to the beginning of the packed output text file;
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OFFSET is used to adjust the value of SLOC(I) relative to the beginning
of the packed file area; HTLEN(I) is the length of the header/trailer
text segment contained in the Ith output text element; LINELN(I) is the
uniform length of each output text equivalent in the Ith output text
element; and REPLY is the response number obtained from the Reply field
of the response vector entry.

Using the values of FROM and LINELN(I), the subroutine MOVE
transfers the output text equivalent from the packed file area to TXTBUF.
The output text equivalent is then copied into COMBUF to remove any
extraneous blanks. The number of characters in the output text equiva-
lent residing in COMBUF is represented by LENGTH.

Any specified modifications to an output text equivalent are
performed while it resides in COMBUF. The Paragraph Generator first
determines whether or not the output text equivalent requires pluraliza-
tion. If pluralization is required, the Paragraph Generator obtains
the Pluralization Code value from either the response vector entry or
the control parameter field of the directory entry and performs the
specified modification. The value for LENGTH is revised to reflect the
addition or deletion of characters in the output text equivalent.

The Paragraph Generator then examines the Punctuation Code
field of the response vector entry to determine whether or not a punc-
tuation symbol is required. If punctuation is required, the symbol
corresponding to the value in the Punctuation Code field is appended
to the end of the output text equivalent and the value for LENGTH is

increased accordingly.
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4.5.2,2.2 Processing a Weight or Measurement

12 weight or measurement elicited from the pathologist is
stored in the Reply field of the response vector entry as a four-digit
integer. Before the weight or measurement can be inserted into the
organ section paragraph file, it must be converted to a character string.
The conversion is performed by the subroutine CONVIC which is invoked as
follows:

CALL CONVIC (INT,CHARS)

where INT is the four-digit integer contained in the Reply field and
CHARS is a character variable containing the resultant character string.
The characters will be left~justified in CHARS with any leading zeros in
the original integer appearing as trailing blanks in the character
string. The character string is transferred directly to COMBUF from
CHARS and any trailing blanks are discarded in the process. The length

of the character string in COMBUF is represented by LENGTH.

4.5.2.2.3 Processing a Pointer to the "OTHER" Response File

The text corresponding to an “OTHER" response entered by the
pathologist is stored in a record in the direct access "OTHER" response
file and the pointer to the record is placed in the Reply field of the
response vector entry. To prepare an "OTHER" response for insertion
into the organ section paragraph file, it is first transferred to
COMBUF. The characters of the "OTHER" response are serially transferred
from the record in the "OTHER" response file to COMBUF until two consecu-
tive blanks are encountered. The purpose of this transfer operation is
to delete any extraneous blanks appearing after the "OTHER" response

text in the record and to derive a value for LENGTH which will represent
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the number of characters in the text component.
Based on the value in the Punctuation Code field of the
response vector entry, a punctuation symbol may be appended to the
"OTHER" response while it resides in COMBUF. This is the only modifi-

cation which is permissible for "OTHER" responses.

4.,5.2,3 Retrieval of a Trailer

The operations involved in the retrieval of a trailer from an
output text element are analogous to those for retrieving a header
previously described in Section 4.5.2.1. As in the case of a header,

a trailer may appear in an output text element as (1) a single trailer,
(2) a header coupled with a trailer and (3) a pair of trailers (the
singular form coupled with the plural form). The retrieval of a trailer
is performed by the subroutine MOVE which must first be provided with
the adjusted starting location (SLOC-OFFSET) and the length (HTLEN) of
the trailer.

The adjusted value of SLOC and the value of HTLEN are needed
to retrieve a single trailer from an output text element. The original
value of SLOC and the value for HTLEN are both obtained from the entry
in the output text element directory. To retrieve the trailer from an
output text element containing a header coupled with a trailer or the
plural form of a trailer from an output text element containing both
the singular and plural forms of a trailer, the value of HTLEN obtained
from the output text element directory entry must first be divided by 2.
This value must then be added to the adjusted value of SLOC to account
for the displacement of the trailer from the beginning of the output

text element. The adjusted value of SLOC and the value of HTLEN
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divided by 2 are needed to retrieve the singular form of a trailer from
an output text element containing both the singular and plural forms

of the trailer.

4.5.3 Construction of an Organ Section Paragraph

An organ section paragraph is constructed by serially inserting
the text component(s) corresponding to each response vector entry into
the organ section paragraph file. Figure 4.11 depicts the various
intermediate structures each text component must pass through prior to
its insertion into the organ section paragraph file. Once a text
component has been placed in COMBUF and its revised length value
assigned to LENGTH, the Paragraph Generator then invokes the subroutine
OUTPUT to insert the text componment contained in COMBUF into the organ
section paragraph file. The number of characters which OUTPUT transfers
from COMBUF to the organ section paragraph file is determined by LENGTH.

OUTPUT has been designed to conmstruct each organ section par-
agraph within the organ section paragraph file in a manner analogous
to that used in constructing the packed frame and cutput text files.
Each organ section paragraph is constructed line by line from the series
of text components appearing in COMBUF. Each line of paragraph text is
formed in a line buffer called OUTBUF which is then copied into the
organ section paragraph file. OUTBUF is a one-dimensional arra& which
can store up to 68 characters of text.

The organ section paragraph file is a sequentially organized,
fixed-length record file in which each record is 80 bytes in length.
The first byte of each record is used to store a printer carriage

control character to direct the placement of the lines of text when the
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entire protocol is printed. Ten blanks are inserted after the carriage
control character to serve as indentation from the left-hand edge of a
page. OUTBUF is copied into the next 68 bytes of the record. The last
byte remains unused.

To form a line of paragraph text, the characters of successive
text components appearing in COMBUF are transferred to OUTBUF one char-
acter at a time until OUTBUF is filled. Before the line of paragraph
text contained in OUTBUF is inserted into the organ section paragraph
file, it is examined by OUTPUT to determine whether or not it conforms
to editorial standards for the printing of narrative text. If the line
contains an anomaly, it is edited prior to its imsertion into the organ
section paragraph file.

To ensure that the lines of text correspond to editorial stan-
dards, the following two restrictions have been placed on them: (1) a
single word may not span two lines and (2) a line may not begin with a
period, a comma, a hyphen or a blank. The anomalies in the lines of
paragraph text contained in OUIBUF are primarily discovered through an
examination of the next character in COMBUF awaiting to be transferred
to OUTBUF once it has been emptied.

If the next character in COMBUF to be transferred is a period,
a comma or a hyphen then the entire last word appearing in OUTBUF is
removed before the line of text is inserted into the organ section
paragraph file. This action prevents a line from beginning with a
period, a comma or a hyphen. If the next character in COMBUF to be
transferred is any other non-blank character and the last character in

OUTBUF is not a blank then this indicates that only a portion of a word
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was transferred to OUTBUF before it was filled. In this case, the word
fragment is removed from OUTBUF before the line of text is inserted
into the organ section paragraph file. If the next character in COMBUF
to be transferred is a blank it is by-passed so that it will not be the
first character of the next line formed. Whenever characters are
removed from OUTBUF, the index to COMBUF which references the next
character to be transferred is moved back a corresponding number of
positions.

This line formation process continues until the text components
corresponding to every entry in the response vector have been retrieved
and transferred to OUTBUF. The completed paragraph is then displayed
on the CRT to permit the pathologist to verify its contents. If the
paragraph contains incorrect information resulting from a typing error
then the paragraph must be discarded and the process of interacting
with the frames of the organ section repeated since there is no pro-
vision for editing the text of a completed paragraph. Figure 4.13
contains the organ section paragraph corresponding to the responses
selected from the series of frames appearing in Figure 4.12. Notice the
options for the disposition of the paragraph which follow the paragraph
text.

Once the paragraph has been verified, the pathologist is given
the opportunity to enter up to 10 lines of free narrative text (up to 68
characters per line) to describe any pertinent findings which were not
adequately covered by the frames. Any lines of free narrative text
entered by the pathologist are inserted immediately after the completed

paragraph in the organ section paragraph file and are also inserted into
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CAPSULAR COLOR:
LIVER: 1. RED-BROWN
1. NOT EXAMINED . 2. RED
2. EXAMINED WEIGHT (IN GMS.): 3. YELLOW
L. GREEN
1350 5. WHITE
=3~ 6. TRANSPARENT
CAPSULE : 7. OTHER
=3 1. NORMAL ,
2. ABNORMAL CUT SURFACE:
1. NORMAL CUT SURFACE CONFIGURATION:
2. ABNORMAL 0. NORMAL
=3 1. BULGING
2. SHRUNKEN
CUT SURFACE CONSISTENCY: 3. OTHER
0. NORMAL
=3b 1. FIRM
2. SOFT CUT SURFACE TEXTURE:
3. FRIABLE 1. SMOOTH
L. MUSHY 2. GRANULAR
5. OTHER 3. NODULAR
L. FIBROUS CUT SURFACE COLOR:
-i>5. GREASY 1. BROWN-RED
6. WAXY 2. RED
7. OTHER . 3. YELLOW
L. GREEN
<3 5. BROWN
6. GRAY
CUT SURFACE ARCHITECTURE: 7. PURPLE
0. NORMAL 8. OTHER
1. ACCENTUATED
2. WELL-PRESERVED
3. OBSCURED
L. MICRONODULAR
5. MACRONODULAR
=P~ 6. CONSISTENT WITH CHRONIC PASSIVE CONGESTION
7. CONSISTENT WITH CENTRAL HEMORRHAGIC NECROS!S
8. CONSISTENT WITH CHOLESTASIS
9. OTHER
CUT SURFACE LESIONS:
1. PRESENT
=3 2. ABSENT HEPATIC VEINS THROMBI :
1. PRESENT :
2. ABSENT PORTAL VEIN THROMBI :
1. PRESENT
2. ABSENT

Figure 4.12 An example of the Interaction with the Frames
of the Liver Organ Section
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LIVER:

THE LIVER WEIGHS 1350 GMS. ON EXTERNAL EXAMINATION, THE CAPSULAR
SURFACE IS TRANSPARENT AND NORMAL. ON CUT SURFACE, THE PARENCHYMA 1S
BULGING, FIRM, GREASY AND BROWN. THE CUT SURFACE ARCHITECTURE IS

CONSISTENT WITH CHRONIC PASSIVE CONGESTION. THE HEPATIC VEINS
CONTAIN THROMBI.

DISPOSITION OF THE PARAGRAPH:-
IF IT IS TO BE KEPT, ENTER A '0!

IF IT IS TO BE DELETED AND THE ORGAN SECTION RESTARTED, ENTER A '1!

Figure 4.13 The Paragraph Generated from the Responses to the Frames
Appearing in Figure 4.12
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the free text file.

The last operation performed by the Paragraph Generator before
control is returned to the Frame Driver is to copy the respomnse vector
entries into the response vector file. The series of functions performed
by the Frame Driver and the Paragraph Generator is repeated until the

final organ section paragraph is produced.

4.6 Preparation of the Formatted Autopsy Protocol

After the final organ section paragraph has been produced, the
organ section paragraphs are transformed into a formatted autopsy proto-
col by a process which involves the serial transfer of the lines of
paragraph text from the organ section paragraph file to the formatted
autopsy protocol file. In the formatted autopsy protocol file, the
lines of paragraph text are organized as pages with the appropriate
headers and protocol identification information appearing at the top of
each page. The number of lines contained in each page is based on the
number of single-spaced lines which may be printed on an 8%-by-11 inch
page after allowing for a one inch margin at the top and bottom of the
page.

A separate log of the "OTHER" responses and free narrative text
is produced for output along with the formatted autopsy protocol. If
the "OTHER" response file contains any entries then they are transferred
to the formatted autopsy protocol file. Before each entry is trans-
ferred, the frame number/symbolic name table is accessed and the frame
number associated with the "OTHER" response is converted to its corres-
ponding symbolic name. If the free text file contains any lines of

text then they are also transferred to the formatted autopsy protocol
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file and inserted after the "OTHER" responses. When printed, the set
of "OTHER" responses and the lines of free narrative text will each
appear on a new page under an appropriate header. Appendix C contains
a pair of sample autopsy protocols which have been generated by the

system.

4.7 System Features

With regard to the human aspects of interactive computing,
several features have been included in STIFF to provide the patholo-
gists with an interactive system which is not only simple to use and
maintain but also sufficiently flexible to accommodate alternative
protocol generation schemes. A majority of the features are related
to the pathologist-machine interface which is the means by which the
pathologists interact with the system to generate autopsy protocols
and include the following: (1) the dialogue scheme for interacting
with the frames; (2) the provision for including free narrative text
whenever required; (3) the provision for correcting input errors which
have occurred while entering response values from the CRT keyboard; and
(4) the provision for producing autopsy protocols in a non-standard
format if required. To provide the pathologist with a convenient means
of updating the packed frame and output text files, an independent
pathology information data base editing program (DBEDIT) has been
developed.

Several of the above features have already been presented in
the preceding sections of this chapter. However, due to their signifi-
cance as essential features of a pathologist-oriented interactive system,

they bear repeating. The various features which have been incorporated
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into STIFF or have been included as part of APGEN to enhance the
attractiveness of the system to most pathologists will be presented

in the following sections.

4.7.1 The Dialogue Scheme

By virtue of the contents of the frames, the dialogue scheme
incorporated into STIFF can be regarded as a menu selection dialogue
scheme. With the exception of the type 6 frames, each frame contains a
question (the frame header) and a finite set of sequentially numbered
responses corresponding to the question. The pathologist responds to
each frame displayed on the CRT by entering from the CRT keyboard the
response number associated with the most appropriate response in the
response set.

Because of the limited number of responses contained in each
frame, interacting with the frames involves a minimal number of key-
strokes from the CRT keyboard. The pathologist is able to enter a
response to 937 of the frames with a single keystroke. For the remain-
ing 7% of the frames, between two and four keystrokes are required.

The majority of the frames in this second category are type 6 frames
used to request weights and measurements. By limiting the number of
keystrokes per response, the likelihood that the pathologist will
depress the wrong keyboard key(s) when entering a response value is

greatly reduced.

4.7.2 Free Text Input
The organ reference guides were created with the expectation

that they would be sufficiently complete to account for the pathology
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observed in 98% of all autopsies performed. The occurrence of rare
congenital anomalies and the aberrant appearance of lesions precludes
the possibility that the system can completely handle the pathology
observed in each and every autopsy. To include frames in the packed
frame file for eliciting findings which are observed only once in
every 10,000 autopsies would be wasteful of on-line disk space. To
permit the reporting of rare or aberrant findings a provision was
incorporated into the system which permits the pathologist to supply
free narrative text whenever necessary. This feature is available
at the level of the frame oxr at the level of the paragraph.

Recall that during the transformation of the ORG blocks into
frames, an additional response possibility labeled "OTHER" was included
in most frames. The exceptions were frames containing only two responses
that were mutually exclusive, frames which contained all possible
responses and type 6 frames. The response "OTHER" was given a response
number which was one higher than the response number associated with
the last response in the set. The response number was also placed in
the "OTHER" Response Number control parameter field of the frame.

When a frame is displayed and the pathologist cannot find the
appropriate response in the response set then the response number asso-
ciated with the response "OTHER" is entered. The system responds by
asking the pathologist to enter the text for the desired response.

The text is stored in the "OTHER" response file and is integrated
into the organ section paragraph when it is produced.

After each organ section paragraph is displayed and verified,

the pathologist is given the opportunity to enter up to 10 lines of free
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narrative text to describe any pathology which was not adequately
covered by the frames. The free narrative text entered by the patholo-
gist is inserted immediately after the organ section paragraph in the
organ section paragraph file.

A log of all free text appearing in a protocol is output along
with the protocol. The logs are retained and reviewed at regular inter-
vals by the pathologists to determine whether any of the free text should

be added to the pathology information data base.

4.7.3 Error Recovery

It is highly probable that the pathologist will, on occasion,
inadvertantly depress the wrong key on the CRT keyboard while interacting
with the system. 1If the error is discovered before the character is
transmitted to the computer then it can be corrected locally from the
keyboard. However, if the character has been transmitted to the com-
puter then erroneous information will appear in the organ section para-
graph unless there is some mechanism for modifying a response value
already stored in the response vector.

STIFF contains three different error correction features. The
first is simply a self-checking feature which is invoked automatically
at the frame level. Whenever the pathologist enters a response number
corresponding to a response in a type 1, 2, 3, 4 or 5 frame, the response
number is compared to the number of responses contained in the frame.

If the response number is greater than the number of responses in the
frame, a different response number is immediately requested (refer to
Figure 4.14).

Also at the frame level is a feature which must be explicitly
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HEPATIC VEINS THROMBI:
1. PRESENT
2. ABSENT

=33

*%%k% YOUR RESPONSE OF 3 IS NOT VALID FOR THIS FRAME.
PLEASE MAKE ANOTHER SELECTION.

Figure 4.14 The Self-Checking Feature
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invoked by the pathologist. The pathologist may enter "control mode"
at any time while he is interacting with the frames of an organ section
by entering the character "c¢." This feature is used whenever it is
necessary to change a response value which is stored in the response
vector (refer to Figure 4.15).

Upon entering control mode, the system automatically displays
the last frame from which a response was selected along with the cor-
responding response value. The pathologist is then given the option to:
(1) alter the respomse from the frame currently displayed; (2) back-
track to the preceding frame from which a response was selected; or
(3) restart the organ section from the first frame. The response vector
entry corresponding to each back~tracked frame is destroyed once the
frame is displayed on the CRT. Thus, prior to entering control mode,
the pathologist must decide whether it requires less effort to restart
the organ section than to back-track through a series of frames.

The third error recovery feature may be invoked after an organ
section paragraph has been produced and displayed on the CRT (refer to
Figure 4.13). If the pathologist discovers an error while reading the
paragraph then the paragraph must be deleted from the organ section
paragraph file and the organ section restarted since there is no pro-

vision for editing the contents of an organ section paragraph.

4.7.4 Operating Modes

The pathologist may interact with the frames of the organ
sections in either of two modes: (1) automatic retrieval mode and
(2) specific retrieval mode. In automatic retrieval mode, the organ

sections are automatically retrieved in a predefined order and the
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CUT SURFACE CONFIGURATION:
0. NORMAL

1. BULGING

2. SHRUNKEN

3. OTHER

-2
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=

SURFACE CONSISTENCY:
NORMAL

FIRM

SOFT

FRIABLE

MUSHY

OTHER

VI W =0

CUT SURFACE CONFIGURATION:
0. NORMAL
1. BULGING
2. SHRUNKEN
3. OTHER

*%%%% YOUR RESPONSE TO THIS FRAME WAS 2

THE FOLLOWING CONTROL OPTIONS ARE AVAILABLE:

1. TO ALTER THE RESPONSE TO THIS FRAME, ENTER A 'S'

2. TO CONTINUE BACKSPACING FRAMES, ENTER A 'B'

3. TO RESTART THIS ORGAN SECTION FROM THE BEGINNING, ENTER A 'R’

>s
*%%%* YOU HAVE EXITED FROM CONTROL MODE, PROCEED AS BEFORE
CUT SURFACE CONFIGURATION:
0. NORMAL
1. BULGING

2. SHRUNKEN
3. OTHER

>1

Figure 4.15 Entering Control Mode
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order in which the organ section paragraphs appear in the resultant
autopsy protocol is fixed. This mode is used when a protocol is to
be generated for a complete autopsy or one with few restrictions (e.g.,
all except the Central Nervous System).

Specific retrieval mode is used when a protocol is to be gen-
erated for a restricted autopsy (e.g., Cardiovascular and Pulmonary
Systems only) or if the pathologist wishes to generate the organ section
paragraphs in a non-standard order. In this mode, a list of all organ
sections is displayed initially and then after each organ section para-
graph is produced. The pathologist selects an organ section from the
list by entering the two-digit organ section number corresponding to

the entry (refer to Figure 4.5).

4.7.5 Pathology Information Data Base Editing Program (DBEDIT)

The pathology information data base is regarded as a dynamic
data base which requires updating periodically. The need to update the
data base results from the periodic review of the accumulated logs of
"OTHER" responses and free narrative text by the pathologists using the
system.

The pathology information data base editing program (DBEDIT)
was created as an alternative to editing the raw frame and output text
files using the TSO file editing functions and then repacking them. As
a rule of thumb, DBEDIT should only be used at times when there are
relatively few, uncomplicated changes to be made. If a considerable
number of modifications are needed, the raw files should be edited in
TSO and then repacked. The raw files must also be repacked whenever

the available space at the end of an organ section has been exhausted.
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DBEDIT is written in FORTRAN IV and permits the data base
files to be edited interactively. DBEDIT has been designed to perform
the following functions:
1. add a frame to the packed frame file
2. add a response to a frame in the packed frame file
3. delete a frame from the packed frame file
4. change a response in a frame
5. change an output text equivalent, a header or a trailer
6. display a frame
7. display an output text element
8. modify an entry in the frame directory
9. modify an entry in the output text element directory

DBEDIT was developed to facilitate the addition of information
to the pathology information data base. It was also for this purpose
that the available space was appended to the end of each organ section
in the packed files and their associated directories. While a frame
deletion function was incorporated into DBEDIT, it was not provided
for the purpose of permanently deleting frames from the packed frame
file since the deletion of a frame would cause the response vector
entries created from that frame which are stored in the response vector
master file to become undefined. The frame deletion function was pro-
vided to permit the logical sequence of the frames to be altered
easily should it be necessary. Thus, the deletion of frames was pro-
hibited in order to preserve the integrity of the response vectors

stored in the response vector master file.
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4.8 Conclusion

This chapter contains an overview of APGEN and a detailed
description of the mechanics of autopsy protocol generation as per-
formed by STIFF. The autopsy protocols generated by STIFF are produced
from a series of organ section paragraphs. Each organ section paragraph
is constructed in a tandem process which has been incorporated into the
two major components of STIFF: (1) the Frame Driver and (2) the Para-
graph Generator. The Frame Driver is responsible for displaying the
frames of an organ section and for storing the responses entered by
the pathologist in an internal structure called the response vector.
The Paragraph Generator is responsible for retrieving the text com-
ponent(s) corresponding to each entry in the response vector and,
through the subroutine OUTPUT, for constructing the organ section
paragraph from the text components. The various functions performed
by both the Frame Driver and the Paragraph Generator in the process of
producing an organ section paragraph have been thoroughly described.
Also presented in this chapter are the various features which have
been incorporated into STIFF to facilitate the interaction between the

pathologist and the system.



CHAPTER 5

CONCLUSION: SYSTEM EVALUATION AND FUTURE DEVELOPMENTS

The design and implementation of APGEN has demonstrated the
feasibility of developing an interactive narrative report generation sys-
tem which is capable of (1) efficiently managing a large volume of medi-
cal information, (2) interacting with a user in an uncomplicated and
expeditious manner and (3) producing narrative reports which contain
grammatically correct sentences. The preceding three chapters have
presented the various phases of the system design process used in
developing the system and a detailed description of the method incor-
porated into the system software to generate standardized autopsy
protocols. This concluding chapter will contain a summary of the system
design process and an evaluation of the current version of the system.

A discussion of future developments and extensions with regard to the

system will also be presented.

5.1 System Design Summary

The system design process originated with an examination of
the morgue routine and focused on (1) the conventional method for gen-
erating autopsy protocols, (2) the contents of the manually generated
autopsy protocols and (3) the method used to store and retrieve com-

pleted protocols. The purpose of the examination was to discover the
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inherent deficiencies incfhe manual protocol generation system in
order to eliminate theﬁ\in the automated system. The examination
yielded the following deficiencies: (1) it required at least two days
for the pathologist to receive a typed copy of his dictated autopsy
protocol; (2) there was no uniformity in the contents of the manually
generated protocols; and (3) the method used to store the completed
protocols made it a tedious process to retrieve protocols for retro-
spective studies.

The system design process was divided into two major phases.
The first phase involved the creation of the pathology information data
base which would serve as the basis for the autopsy protocols generated
by the system. The second phase involved the development of the system
software to elicit the autopsy findings from the pathologist and to
generate the autopsy protocols.

Because of the variability in the contents of the manually
generated protocols, the dissection was used as the basis for the col-
lection and organization of the information included in the pathology
information data base. A set of parameters was defined and organized
to correspond to the steps in the examination of each organ and anatomi-
cal structure. Once the parameter outlines were completed, a set of
terms (adjectives and modifiers) corresponding to each parameter was
taken from numerous medical textbooks. Each parameter and its cor-
responding set of terms was called a '"block." The set of blocks,
organized to correspond to the examination of an organ or anatomical
structure, was called an "Organ Reference Guide' (ORG). In all, 49

separate ORG's, covering the gross morphology and lesions for every
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organ and anatomical structure examined during the autopsy, were cre-
ated to serve as the basis for eliciting autopsy findings from the
pathologist and for generating autopsy protocols.

Based on the contents of thevORG's, a file was created which
provided the grammatically correct sentences for the autopsy protocols.
A sentence was created for each ORG block or group of logically related
ORG blocks. Each sentence was organized as a template into which a
term from a block or from each block in a group of blocks could be
inserted into the appropriate gap(s) to complete the sentence. During
the sentence creation process, a number of complications involving the
formation of grammatically correct sentences from the contents of the
blocks were encountered and noted.

The ORG blocks and the sentence templates were conyerted to
a computer-readable form in a process which transfor;Zd the ORG blocks
into frames and the sentence templates into output text elements. The
general frame and output text element structures were created as con-
sistent structures to store the various types of ORG blocks and the
various configurations of sentences. Prior to the transformation
operation, a set of control parameters was defined to provide the
system software with sufficient information to (1) process the frames
and output text elements efficiently and (2) produce grammatically
correct sentences from the text components contained in the output
text elements. A majority of the control parameters were defined as
a means to eliminate the complications encountered during the formation
of the sentence templates. The frames and output text elements created

from the ORG blocks and sentence templates were organized by organ
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section and stored in the raw frame file and raw output text file
respectively.

It was determined that the raw frame and output text files
were not in a suitable form for processing by an interactive system.
The sequential organization of the files did not provide an efficient
means to retrieve the individual frames or the individual components of
each output text element. Also, it was not possible to store the files
without wasting a considerable amount of on-line disk space.

The packing process was devised to eliminate these problems.
During the packing process, each raw file was converted to a more com-
pact form and, at the same time, a directory and a pair of indexes were
created to facilitate the retrieval of the individual frames and com-
ponents of each output text element. The set of files created from the
packing of the raw frame and output text files became the encoded
pathology information data base.

The second phase of the system design process involved the
development of the system software. The system software was designed
to produce the autopsy protocols from a series of independently con-
structed paragraphs. A two-step procedure was developed and incorporated
into the system software to construct each paragraph. In the first step,
the system software elicits the autopsy findings from the pathologist by
displaying the frames of an organ section and retaining the responses
entered from the CRT keyboard. In the second step, the text components
corresponding to the responses are formed into a paragraph. The system
has been implemented on an IBM System/370-158 and is currently running

under TSO in a 128K byte region.
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5.2 System Evaluation

The design of APGEN was based on several preconceived notions
regarding the most essential features to be incorporated into the ideal
interactive narrative report generation system. The method by which
the pathologist interacted with the system was regarded as the most
critical factor in the ultimate acceptance of the system. The second
most important factor was the quality of the protocols generated by
the system. Thus, the two most distinctive features of APGEN are
(1) the pathologist-machine interface and (2) the capability to gen-
erate autopsy protocols which contain grammatically correct sentences.

The pathologist-machine interface was designed with the
express purpose of facilitating the process of entering the autopsy
findings. Many of the intrinsic features contained in the interface
are present by virtue of the contents and organization of the frames
with which the pathologist must interact. The pathologist is able to
enter the findings from the examination of each organ or anatomical
structure in an order which is consistent with the examination since
the frames of each organ section are organized to correspond to the
steps of the dissection. Because of the limited number of responses
in each frame, the pathologist can enter the response values to the
frames from the keyboard with a minimum number of keystrokes, thus
reducing the likelihood of errors. Also, since only numerical responses
are required, the pathologist is restricted to the 10 numerical keys
of the keyboard which again reduces the likelihood of depressing the
wrong key. In phe event that the wrong key is depressed, there are

several error recovery mechanisms incorporated into the system to
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permit the correction of errors before erronmeous information is inserted
into the protocol.

The process of responding to the frames requires little
extraneous thought on the part of the pathologist. This can be con-
trasted to the radiology reporting systems MARS and CLIP discussed in
Section 1.3.4 which require the radiologist to formulate long and
intricate strings of mnemonics to represent radiological findings.
APGEN on the other hand, was designed as a self-coding system in which
all coding is performed automatically by the software and is trans-
parent to the pathologist.

Another feature incorporated into the pathologist-machine
interface which is essential in an interactive narrative report genera-
tion system is the capability to enter free narrative text. This
feature is utilized in cases where the frames do not contain sufficient
information to adequately describe a pathological finding. Without
this feature, the resultant protocol would be incomplete and the
pathologist would have to resort to a manual procedure to prepare the
protocol.

The capability to generate protocols containing grammatically
correct sentences distinguishes APGEN from other interactive report
generation systems. This feature permits the pathologist to generate
autopsy protocols which are comparable in style to those generated
manually. However, unlike the manually generated protocols, the con-
tents of the protocols generated by APGEN are standardized. Standardi-
zation of protocol contents is ensured because the frames set the
parameters for the examination of each organ and anatomical structure

and the terms to be used in describing each parameter.
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An added advantage gained from APGEN is its potential as an
educational resource for teaching pathology residents the proper pro-
cedure for examining the organs and anatomical structures and for
describing the pathology observed therein. By interacting with the
system, the pathology resident is able to discover (1) the parameters
for the examination of each organ and anatomical structure, (2) the
order in which the parameters are to be described and (3) the accep-
table terms to be used in describing each parameter. From the protocols
generated by the system, the resident can learn to formulate his own
protocols by observing the style of the sentences produced by the system.
The capability of the system to produce grammatically correct sentences
from the responses to the frames is particularly useful to graduates of
foreign medical schools who have difficulties in forming proper English
sentences.

APGEN has been well received by the pathologists who have used
it to date. However, a commonly voiced criticism of the system is that
compared to dictation, it takes considerably longer to gemerate an
autopsy protocol by APGEN. To generate a protocol for a complete
autopsy, the pathologist must respond to a minimum of approximately 300
frames (298 for an autopsy on a male and 306 for an autopsy on a female)
and verify 43 to 45 organ section paragraphs. A majority of the time
spent in generating an autopsy protocol is spent waiting for the frames
and organ section paragraphs to be displayed and is attributable to
deficiencies in the hardware available.

The two factors affecting the time to display information on

the CRT are the response time and the rate at which characters are
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displayed on the CRT. The pathologists have experienced unacceptably
long response times between frames because the IBM System/370-158
on which the system is implemented lacks sufficient hardware to run
TSO efficiently. Also, the display of characters on the CRT is rela-
tively slow since the fastest transmission rate available over voice-
grade telephone lines between the computer and the CRT is 300 baud
(30 characters per second). It is expected that there will be a con-
siderable reduction in the time spent generating an autopsy protocol
once the system has been implemented on a dedicated mini-computer and
the frames and organ section paragraphs can be displayed at a rate of

120 characters per second.

5.3 Future Developments

Despite the effort which has gone into the design of APGEN,
several additional extensions and improvements are being considered for
the near future. The following improvements are anticipated: (1) the
provision for generating microscopic examination reports; (2) the
reconfiguration of APGEN so that it can be implemented on a mini-computer;
and (3) the adoption of word recognition hardware to permit the patholo-
gist to respond to the frames orally. Each of these improvements will

be discussed in the following sections.

5.3.1 The Microscopic Examination Section

APGEN cannot be regarded as complete unless the capability to
generate a report of the microscopic examination findings is also made
available since the microscopic examination is an integral part of

the autopsy. The microscopic examination section of the autopsy
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protocol contains the findings derived from the microscopic examination
of the tissue removed from each organ examined during the dissection.

The incorporation of the microscopic examination reporting
function into APGEN will involve the creation of an in&ependent frame
file for eliciting the microscopic findings from the pathologist and a
corresponding output text file from which the reports wili be produced.
A microscopic examination information data base will be created by pack-
ing these two files. The inclusion of the microscopic examination
reporting capability in APGEN will involve only minor modifications to
STIFF. The most significant modification will be the addition of a set

of instructions for distinguishing between the two data bases.

5.3.2 The Implementation of APGEN on a Mini-Computer

APGEN was designed to operate on a large-scale computer system
and to efficiently use the vast resources provided therein. However,
not every necropsy service has access to a large-scale system which
will limit the distributive potential of the system. Since mini-
computer systems are available at a cost which is within the means of
most facilities, APGEN will be reconfigured so that it can be imple-
mented on a dedicated mini-computer with approximately 32K words of
memory and 500,000 words of disk storage. The reconfiguration of APGEN
will entail modifications to STIFF as well as the pathology information
data base.

The most significant modification to STIFF will involve the
revision of the method used to retrieve the packed frames and output
text elements by organ section. 1In the reconfigured system, a paging

mechanism will be used to retrieve the packed frames and output text
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elements as 4K byte pages. To reduce the overhead involved in retriev-
ing pages, the paging mechanism will be sufficiently sophisticated to
anticipate the request for a page and retrieve it before it is actually
required.

With regard to the pathology information data base, the most
significant modification will involve the packing of the frames and
output text elements in terms of 4K byte pages rather than by organ
section. This also applies to the frame and output text element direc-
tories. For the revised packing scheme, the retrieval of an individual
frame or a text component from an output text element will be based
on a page number and the starting location of the frame or text com-
ponent relative to the beginning of the page.

An additional modification is contemplated for the pathology
information data base which will substantially reduce the size of the
packed frame and output text files. This modification involves the cre-
ation of a common lesion frame pool which can be shared by a majority
of the organ sections. This operation will involve the consolidation
of the frame sequences for each lesion recognized by the system. Wher-
ever permissible, each category of lesion will be described with a
standard set of descriptor frames. For those organs to which the stan-
dard frame set is not applicable, the original set of lesion description

frames will be retained within the organ sectiom.

5.3.3 Oral Responses to the Frames
A basic word recognition system has been purchased recently
by the School of Electrical Engineering and Computing Sciences which

is able to recognize up to 32 unique words. Once operational, this
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system will be tested as an input device to APGEN to determine the
feasibility of responding to the frames orally. It has been determined
that a response can be entered for every frame in the packed frame file
with a tctal of 25 unique words (the numbers between 0 and 20 and the
letters ¢, s, b and r which are required in "control mode"). Weights
and measurements with values greater than 20 will be entered by their
individual digits. For example, the value 127 will be entered as 1-2-7.
"OTHER" responses and free narrative text will continue to be entered
from the CRT keyboard.

The advantage derived from the oral input of responses is
that the pathologist will be able to respond to the frames while the
dissection is in progress. While this provision is inherent to the
system based on the logical organization of the frames within each
organ section, it has not been practical to use it because of the dif-

ficulty in keeping the CRT keyboard free of blood and other substances.
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EXTERNAL EXAMINATION Page 1 of 6
Performed: Nutritional Status: Developmental Age: Tima Peciod: Ags Category: Development: Race:
4 1. Normal o] Status: 1. Hour 1. Neonate 1 1. Ceucasian
2, ished 1. Well-Dy —— 2. 00y 2. ints 2. ] 2. Negro
3. Cach 2. Poorly- 3. Week 1 2A 3. Mature 3. Amwrican Indisn
4. Obese Developed 4. Month 4. Mature 4. Ocienta!
5. Year 5. Etdesly 5. Maxican Armerican
Sox: Length: Estimated Weight: Abnormal Type: Extent: Locstion:
1. Male in [ Colorstion: 1. Cysnosis 1. Minimal 1. Face
2. Femals 1. Present 2. lcterus . M. ™ 2 itie
3. Undetermined] 2. Ab5ent e 3 Pm’c'on 3. Saevers 3. Face & Extremities
Xt
_1 1
Rigor Mortls: Extent: |uv r Mortis: Tocat u |
1. Prassnt 1. Early Present j 1. Anterior
2. Absent 3 Absent 2. Posterior
Wanls 3. Positiona!
Head Hair: Amount: Color: - | Texture: Facial Hale: Type:
1. N ! 1. Sparse & 1. 8lond 1. Coarse 4] 1. Present + 1.
2. AloLecis e 2. Luxuriant 2. Brown 2. Fine 2. Absent 2. Beard
' Extont: 3. Average 3. Black 3. Nappy 3. & Beard
1. Patchy e . Red
2. Fronts! emmi 6. Gray
3. Complete 6. White
Xt
Eyels) Present: trides Color:
1. Nons. Side Missing: Pupil Diameter: 1. 8ive
2. One 1 1, Left 1. Right Equal Left 2. Brown
3. Both 2. Right 2, Right Larger than Left Gray
3. Left Larper than Right| 4, Green
&. Non ¥
Lesions: Type: Exteat: q
1. Present 1. ! 1. Minimal 1. Lelt
2. Absent. 2. Arcus Senlli 2, M 2. Right
3. Cataractest— 3. Severs 3, Bitateral
;. Prerygiumeeg—
Tumor ag- Extont:
Next
Extent: Charactor: Type: Side: Location:
{ 1. Focal 1. Acute 1. Purvlent »{ 1. Left o 1. Cornea
2. Dittuse 2. Chronic 2. Heenorehagic 2. Right 2. Sclers
3. Catarchal 3. Bilatera! 3 s
4. Anterior Chamber
5. Posterior Chamber
Quantity: Extont: Colos: &. Citisry Body
1. Single 1. Focal 7. Choroid
2. Multipls 2, Ditfuse 8. Retina
9, Retro-Orbital Ares
10. Diftuse
Next
Configutation: Consistency: |
1. Ulcerative 1. Fitm
2, Sessile 2. Soft
3. Polypoid d 3. Friable
4. Funpating 4, Hemorrhagic
5. Papillary 5. Necrotic
6. Mucoid
© SEYMOUR FOX 1978 2. Cystic
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EXTERNAL EXAMINATION Page 2 of 5

Palpebiras: Lesions: Extent: Character: Type:
1. N ] . Infl i o 1. Focal 1. Acute ol 1. Purulent ..
2. Aly 2. TUMO! et 2, Diftuse | 2 Chronic 2. Hemorrhagic
Next 3. Necrotizing
Quantity: Extont: Color:
1. Single { 1. Focel - 1. Gray
2. Multiple 2. Diffuse 2. White
3. Yeliow —
4, Brown Side: Location:
5. Red 1. Lelt 1. Upper
Next - 2. Right 2. Lower
[ ) 3. Bilatera! 3. Upper & Lower
Configuration: Consistency: ]
1. Ulcarative 1. Firm
2. Sassile ad 2 Soft
3. Polypoid 3. Frisble
4. Fungating 4. Hemorrhagic
§. Paplilisry 5. Necrotic
6. Mucoid
7. Cystic
Color: tesions: Extent: Character: Type:
1. Normal | 1 Infl i &4 1. Focal 1. Acute 1. Purulent
, Eryth, 1 2. Hemorrhage = 2. Difluse 2. Chronic 2. Hemorrhsgic Side:
3. lcteric 3. TumarT 3. o 1. Left
Xt 4. Catarrhal 2. Right
""' c;ur:mvg, o | 3. Bilaters!
\ 2. Purpurs
Quantity: Extent: C Const
1. Single =g 1. Focal -t 1L 1. Firm
2. Multipls 2. Ditluse 2, Sessile | 2 Soft
3. Polypoid 3. Frisble
4. Fungating 4. Hemorrhagic
5. Popiliary 5. Necrotic
6. Mucoid
(Poe3 ) 7. Cystic
Ears: Ears: Position:
1. Norma! — 1. Present &t 0. Norma!
2. Abnormal ) 2. Absen t emmmed ——e . 1. Low Set
Reason Missing: Time: Side:
1. Surgicsl Removal 1. Recent 1 1. Lelt e
2. Traums 2. Remote T 2. Right
3. Agenesis - 3. Bilateral ——] ———-m
4. Tumor. _—
L Tesions: Type: Extant: Character: Type: [Side: Location:
1. Present o 1. infl; #{ 1. Foca! 1. Acute gy 1. Purulent -0 1. Left 1. Externsl Acoustic Meatus
2. Absgnt 2. Traums et 2, Diffuse 2. Chronic . k 9 1 2. Right 2. Tragus
’ 3. Tumor a1 3. G 3. Bilateral 3. Antitragus
Naxt 4. Helix
‘m Type: Age: 8. Anthelix
1. L - 1. Recent 6. Conchs
( Page3) 2. Contusion . 2. Old 7. Lobe
3. Maceration . 8. Diffuse
Next
Quantity: Extent: Cotor: Configuration: Consistency: Size:
1. Single 1. Focs! ol 1. Gray 1. Ul it 1. Firm — mm
2. Multiple | 2 Diffuse 2. White 2, Sessile 2. Soft
3. Yellow 3. Polypoid 3. Friable
4, Brown 4. Fungating 4. Hemorrhagic
5. Red 5. Papillary 8, Necrotic
Neoxt 6. Mucoid
© SEYMOUR FOX 1878 7. Cystic
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EXTERNAL EXAMINATION

: Nose: Reason Mising:
1. N ), 1. Present -1 1. Recent
2 Ab ) 2. Absent > Removal el :}_I* 2. Remote
2, Traums ewset
3, Apenesi:

1. Surgical

Time:

Page 3 of 5

© SEYMOUR FOX 1978

Lesions: Extent: Character: Type:
1. &1 1. Focal 1. Acute o] . Purulent
2, Tumww._ 2. Diffuse 2., Chronic 2. Hemorrhagic
loxt 3, Granulomastous
J
Quantity: Extent: Color: [Side:
Necas Contants: Type: 1. Single g0} J. Focal 1. Gray 0. Not "
1. Prasent ol 1. Mucus 2. Multiple 2. Diffuse 2, White . £on icable
2. Absent 2. Blood 3. Yellow g B4
7 ous 4. 8rown 2. Right
4. Foreign_ Type: 5. Red 3. Bilateral
Body =& 1 1. N i Next
Next Tube | [}
T Config [ Size:
1. Ulcerative 1. Firm — mm
2, Sessile 2, Soft
3. Polypoid  [d——8» 3. Frisble
4, Fungating 4. Hemorrhagic)
8, Papillery 5. Necrotic
6. Mucoid
7. Cystic
Lips: Fup-: Time: Exte Side: Lip:
1. NOrma| et 1. Prasent e —— 1. Recent 1 8 1. Left 1. Upper
b . St 7 2. R 2. Right 2, Lower
Removed 3. Central 3. Upper &
4. Bilatoral Lower
Type:
1. Hypoplastic Ll!7' ey -
ol 2 Hy festic Lip -
3. Redundant Lip« ::a‘ - l.l’p Upper
4. Claft LiD et Condition: Time: ad 2. Lower
Next ——-I_. 1. 1. Recent
2. Not Repaired] = 2. Remots
I Lesions: [Type: Extent: ICharacter: Type: fLocation: Lip:
1. Present 4 1. Inflammationd 1. Focal 1. Acute 4 1. Purulent - . Mi 1. Upper
2. Absgnt 2. Tumor et 2, Diffuse 2, Chronic 2. Hemorrhagic 2. Vermilion 2. Lower
Next 3. Granulomatous 3 ganlu i lA{ppar & Al;ownf
. Epidermal ., Angular Margin
( Pages ) : 4. Diffuse
( Pages ) [Quantity: Extont: Calor:
1. Single 1. Focal 1. Gray
2. Multiple 2, Diffuse 2. White
3. Yellow
4. Brown
8. Red
Next
)
Configuration: Consistency: ]
1, Ulcerative 1. Firm —mm
2, Sessile g 2, Soft
3. Polypoid 3. Friable
4, Fungating 4. Hemorrhagic
5, Papillary 5. Necrotic
6. Mucoid
7. Cystic

6S¢C



EXTERNAL EXAMINATION

Marks/Lasions:

1. Abscess et
2. Ulcerationesy
3. Tattoo ag—i

;: Abrasione-4

© SEYMOUR FOX 1378

Quantity: Size: | 9%
1. Single p— L
2. Multiple
Ouantity: Age:
1. Single 1. Recent L
2. Multiple 2.01d |
: . Type: Orientation:
{1, Single - 1. Recent Langth: 1. Surgical 1. Vartical
2. Multiple 2. 0id m 2. Traumatic 2. Horitontal
3. Oblique
Number:
1. One
2. Two
3. Three
Side:
1. Lelt
2. Right
3. Midline
4. Gilatecal
5. Right Upper
Quan 6. Lelt Upper
‘ z g"z"m
it . Epigastrium
2. Muitiple & Right Lower
9. Left {l.""
n . Left Lower
T{"' 1 Quadraat
|2 Metal Fragmens Noxt
Extont: Color: Distribution:
1. Focal o] ! Aed 1. Qustered
2, Diffuse 2, Purple 2. Neural
3. White Distribution
4. Yellow
Quantity: Extent: Color:
o 1. Single 1. Focal 1. Gray
2. Multiple 2. Dilfuse 2. White
3. Yellow =
4. 8rown
5. Red
6. Black
7. Bive
%n
Configuration: Consistency: Size: La.
1. Ulcerative L Firm mm
2, Sessile 2. Soft
3, Polypoid 3. Frisble
4. Fungating 4. Hamorrhagic
5. Papillsry 5, Necrotic
6. Mucold
7. Cystic

{Surface:

0. Not Applicable
1. Anterior

2. Posterior

3. Laterat

4. Medial

Location:

11. Abdomen
12. Inguinal
Region
13. Buttock
14. Cxternal
Genitalia

Paged of 5

Fingee:

1. Thumb
2. Index
3. Third
4. Fourth
5. Fitih

Toe:
1. First
2. Second
3. Third
4. Fourth
5. Fifth

09¢



Anterior Abnormality:
Abdominal 1. Gastroschisis a—————e————i
Wall: 2. EXOMPhal0s ae———

1. Ni .
. Ivormai

2. Abnormal ==

3. Exstrophy«g

EXTERNAL EXAMINATION

4. Supraumbilical Defectg-

8. Inferior Thoracic Defect.

6. Extroversion of Cloaca

7. Hypoplasia of Abdominal
Muscles

8. Umbilical Hornia etemmnt e e

9. Patent Urachus

Associated

Infection: >

1. Present
2. Absent

Herniation:
1. Present
2, Absent

Ner t

Diaphragmatic
rnia:
1. Prasent eemmd

2, Absent

Type:

1. Postsrolateral
2. Anterior

3. Hiatal

|

© SEYMOUR FOX 1978

Contents:
1. Strangulated
2. Not Strangulated

Associated Infection:
1. Present
2. Absent

e

Page 5 of 6

Type:

1. Abdominal R

Contents:
1. Strangulated

2. No

2. Thoracic 2. Not
Strangulated
Surgical Defect Closure:
Intervention: 1. Approximation
1. Y0S atffmet oasma it of Edges

2. Prosthesis

T9¢



EXTREMITIES

[ Examine:
1. Yes

Extremities:
1. Normal

2. Abnormal

Out

Page 1 of 2

Type:

Amputetions:
—1_. 1. Present o 1. Surgical -
2, Abgent 2. Traumatic
Naxt

]

Time:
1. Recent -y

2. Remote

Developmental
Abnormalities:

Location:

1. Shoulder %=}

1. P
2. Absent

© SEYMOUR FOX 1978

¥
>
3

1

Type:

1. Brachial Amealia

2, Brachial Aplasia

3. Brachial Hypoplasia

4. Radlal Aplasia

Type:
1. Hypoplasia of Shoulder Girdle

2. Right
3. Bilateral

§. Ouplication of Radius

6. Uinar Aplesia

7. Ulnar Hypoplasis

8. Radial-Ulnar Synostosis
9. Ankylosis of Elbow

Type:
&4 1. Split Hand |eg

Location:
1. Shoulder

2. Arm Above Elbow
3. Arm Below Eibow

4. Hand

5. Finger et

6. Hip

7. Leg Above Knee
8. Leg Below Knee
8. Foot

10. Toe «g-

Flngu:

1. Thumb
2. Index
3. Third

I » 4. Fourth
5. Fifth

| Naxt

Tos:

oy 1. First

2. Achalrls__|

Type:
1. ﬂdacrxlyﬂl-

2. Ectrodactyly < nd
3. Syndactyly =4

Side:

4. Hypodactylyi
5. Polydactyly Number of Digits: fag—
6. Oligodactyly. ——

Y

Type:
Dislocation of Hip [

Type:

1. Crural Amelia

2. Crural Aplasia

3. Monopodia

4. Absence of Famur

6. Hypoplasia of Femur
6. Ab of Patells

7. Hypoplasia of Patelis

8. Complete Absence of Tibis
9. Partial Absence of Tibla
10. Hypoplasia of Tibis
11. Absance of Fibula

12, Arthrogryposis

Type:
1. Apodia

1. Left
2, Right

3. Bilateral

e 2, Clawfoot
3. Talipes Equinovara

4, Telipes Equinovargus

Type: |
1. Adactyly=$ o

eeescetid 2, Syndlactyly. bt
3. Hemmer Toe
4. Polydactyly «g.

Number of Digits

2. Second
3. Third
4. Fourth
5. Fifth

Next

¢9¢



Page 2 of 2

EXTREMITIES
Discrepancies Type: Locstion: Side:
of Size and 1. Lymphangi - 1. ilppar i_xmmlu}a: 21, Laf;’
Inflammatory 2, AtrOphHY et 2. Lower Extremities . Right
Lesions: 3. Hy lasia g 3. Facial-Cervical 3. Bilsteral
1. P 4. Infl, fON g 4. Torso
2. Abgent Next 8. External Genitslia
Next
Extent: Type: Location: Side: Location:
1. Minimal 1. Nervogenic 1. Arm o 1. Left 1. Shoulder
2. Mod - 2. Primary M lar [ ™1 2. Leg - 2. Right 2. Arm
3. Savere 3. Vascular Next 3. Bilateral 3. Hand
4. Nutritions! 4, Thumb
8. Index Finger
6. Third Finger
Extont: Type: Location: Side: 7. Fourth Finger) Sids:
&t 1. Mini - 1. Physiologic . et 1 P ! F 1. Left 8. Fifth Finger g — 1. Left
2, Moderate 2. Pseudohypertrophic 2. Shoulder 2, Right . Hip 2. Right
3. Severe ., Arm 3. Bilateral 10. Leg 3. Bilateral
4. Leg 11. Foot
Next 12, First Toe
13. Second Toe
14. Third Toe
Character: Extent: Ulcsration: Fistulous Tracts: 15. Fourth Toe
o 1. Acute 1. Superficial  |ag 1. Present ag=—p{ 1. Present 16. Fifth Toe Lymphatic
2. Chronic g .Zubcufanaou: 2. Absent 2. Absent Next lrwalumonl:
. Dee; . None
2 ol 1. Lympnedenitis
2. Lymphangitis
v : T T h o 3 i.ympZada;lllm &
‘ssculer ype: xtent: ocation: " ymphangitis
[_g] Lesions: 1. VnrlcosilinnL——. . Minif 1. Left Leg F""‘!;"; b 2
1. Present 2, Ischemia =g 2, Moderate 2. Right Leg 21 :"’
2. Absent 3, Edema g 3. Sevare 3. Both Legs Location: 3 -;',,,-’;
Next 1. Arm e 4 Fourth
— 2. Hond aggem=  Fourt
( Out ) Extent: Side: 3. Finger «— 6. Fi tN | Gangrane: Type:
( ou ) 1. Minimal 1. Left 4. Logag— Yox( hy—t> 1. Presenteg 1. Dry
2, Mod 2, Right -] 5 Faoro—-::'"' o 12 Absent 2. Wet
3. Sevare 3. Bilateral 6. Tos e .
Toe:
1. First
2, Second
3. Third
4. Fourth
5, Fitth
Noxtg >
Extent: Type: Location: [Side:
1. Mini, 1. Pitting | 1. Upper E. itie 1. Left
| 2 Moderate [ 2. Non- 2, Lower Extremities 2, Right
3. Savare Pitting 3. Presacral Aﬁ‘ 3. Biisteral
foxt

© SEYMOURFOX 1978
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EXTERNAL GENITALIA Page 1 of 1

Examine: Age: External Sex: Eschutcheon:

1. YS cmmtemeted 1. Adlult Genitalia: 1. Male 1, Male Pattern

2. No 2. Adolescent |1 1. Normal o] 2 Female 2. Female Pattern

3. Infant 2. Abnormal=, 3. Precocious Pattern
Type: 4. Infantile
(__Out ) 1. Psaudo-
Hermaphrodite-
2. Hermaphrodite

Surgical Type: Time:

Procedure: 1. Transexual p=——gi 1. Recent ‘
1. Porformed sesamie=ie Procedure 2. Remote

2. Not Performed

© SEYMOUR FOX 1978
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BREASTS Page 1 of 2

Examine: Breasts: Reason Missing: _J Sida:
1. Yes 1. Both Normal+ 1. AQENasis memmd Time: 1. Left By |
2. No 2. One or Both 2, Surgical _r. 1. Recent &4 2. Right ! -
Ab 2 Number Present: R8MOVa/| e 2. Remote 3. Bilatera]=—=—= Out
] - Lewl 1. <Two—— Contour:
Out 2. Two » 0. Not Applicadie] 1
3. > TwO s o — p— 1. Symmetrical
Number Similar: Location: Reprasentation: 2. Asymmetrical
1. One 1. Inguinal Region 1. Hypoplastic Nipple
2, Two 2, Thoracic Mitk Line and Areola
3. Three @——»{ 3. Abdominal Milk Line =ty 2. Mature Nipple
4. Four 4. Axillary Region and Areola
5. Five 8. Labia 3. Developed Mammary
6. Six 6. Back Tissve
Next Noxt
[
Breast Size:
1. Both N
2. One or Both Y e — peeccnsmmaseaneam————
Ab 3 Abnormal Side(s): Type: Arsolas: [Abnormal Areclale) Size: Configuration: Pigmentation:
I 1. Left 1. Lactating 1. Both Normald 1. Left 1. M - 1. Flat 1. Normal
2. Right &1 2. Atrophic 2, One or Both j 2. Right 2. Infantile i 2. Elevated | 2. Lightly Pigmented
3. Bilaters! 3. Hyperplastic Ab. ! &0 3. Bilateral 3. Heavily Pigmented
Next 4. Hypoplasti Next
\ }
I Nipples:
1. Both Normald Abnormal Configuration: J Sirer Character: e v -
s A P : : ¢ ype: Color:
2. One or Both j Nipplats) 1. Qbsent 1. Mature |71, Fixed 1. Prosont = ol 1.0VE 1. Clear
— S 2. Right w1 3 Inverted W1 2. Infantil 1 2 Freely i 2. Absent 2. Ulceration 2, Yellow
3. ilatera! 4. Retracted Moveable 3. Discharge 3 Whie
Al Next 5. Dark Red
Epidermis: Color: Congistency: Exudate: Color: Odor:
1. Normal for 1. Normal 1. Normal 1. Present 1, Whitish lg——tn] 1 Prosent
80th et [ —— o 2 Eryth -] 2. Firmer than 7] 2 Absent 2. Yellowish 2. Absent
2, Abnormal for Abnormal Side(s): 3. Blanched Normel 3. Greenish
Ons or Both o4 1. Left 4. Depigmented 3. Edamatous 4. Bluish
2. Right 8. Peau D'Orange 4. Focal | 8. Groenish-
3. Bilateral Firmness Yellow
Next 5, Softened
. 1
Epidermal Type: Quantity:
L e oLt -
. - L tf- o , Multiple
2 Ab:c_nl 3. He oy > —+.
4. Tattoo @ o
6. Er “* > Quantity: de: Locstion:
‘m 6. Ulceration (Inflammatory 4g—8m 1. Single | 1. Left 1. Upper Outer Quadrant
7. Ulcsration (T ivel J’ 2, Multiple 2. Right ®1 2. Upper Inner Quadrant
8. S > 3. Bilateral 3. Lower Outer Quadrant
9. L i o — . 4. Lower Inner Quadrant
10, Scar g Type: Quantity: 8. Diffuse
11. Seb, Abnormality - ] 1. Cyst ——mvi ::",’ 1. Single Next
Next g Tumortt=—— 2. Multipte h
S
1 1. Focal i

© SEYMOUR FOX 1978 2. Diffuse
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Page 2 of 2

BREASTS
Breast Parenchyma: Abnormal Side(s): Architecture: Color:
1. Normal for 1. Left 1. Homogenous 1. Yellow-White
Both J-D' 2. Right i~ 2, Loculated |«@—»{ 2, Erythematous
2. Abnormal for =t= 3. Bilateral 3. Bossilated 3. Gray
One or Both Neoxt 4. Translucent
< ]
[Ducts: Abnormal Duct(s): Condition: Lumen Contents: Type:
-~ 1. Both Normal« 1. Left lg—{ 1. Fibrotic 1. Present agemetu———gued 1. Serous Fluid
2, One or Both e 2. Right 2. Dilated 2. Absent 2, Colostrum
Abnormal 3. Bilateral 3. Milk
Next 4. Necrotic Debris|
5. Blood
6. Pus
. 7. Tumor
Next
Mass(es): Quantity: Extent: Color: FConﬂgumion: Consistency: Size:
1. Present e 1. Single 1. Focal 1. Gray 1. Circumscribed 1. Firm )]
2. Abssnt 2, Multiple 2, Diffuse 2. Poorly-Dsfined 2, Soft
v 3. Loculated 3. Friable
4, Movaable 4. Necrotic
5. Fixed 5. Hemorrhagic

Ne

6. Gelatinous
7. Myxomatous
8. Cystic

9. Scirrous
10. Purulent

11. Rubbery
Negxt

© SEYMOUR FOX 1878

Neoxt

de: Location: Location: Axillary Nodes:
1. Left 1. Upper Outer Quadrant 1. Surrounding Breast Tissue, 1. Normal
2, Right 2, Upper Inner Quadrant 2, Chest Wall 2. Grossly Involved
3. Bilateral 3. Lower Qutar Quadrant Skin With Tumor
4, Lower Inner Quadrant Next 3. Enlarged and
§. Diffuse Hyperemic

992



Examine: Thymus: Configuration:
1. Yes lnged 1. Normal 0. Normal
2, No for Age 1. Hypop!:
2. ADNOTMA] emmpeeetind 2, Aplastic

3. Hyperplastic
4. Stromal Fat Infiltration

MEDIASTINUM & THYMUS

L Lesions:
1. Prosent commtm—

Type: Character:
1. Hemorrhage 1. Fresh
2. Old

Page 1 of 2

2. Abgent 2. ADSCESS et ,
3. Inflammation| 3. Fresh & Old
q-—l 4. Thymoma g
Next
Quantity: Size:
e 1. Single —_—— mm
2. Multiple
Extent: Cheracter:
1. Focal 1. Acute
2. Diffuse 2. Chronic
e a—————
Quantity: Configuration: Character: Color:
1. Single 1. Encapsulated 1. Lobulated 1. White
2. Multiple 2. Non- 2. Non-Lobulated 2. Yellow
Encapsulated y 3. Brown
4. Red
Next |
Consistoncy: Type:
1. Homogenous. 1. Firm
2. Heterogenous 2. Soft
3. Friable
4. Rubbery
8§, Hemorrhagic
6. Necrotic
%
Size:
— —— mm
Background: Number of Focal Area(s):
1. Firm Focal Areas: 1. Hemorrhage
1 2, Soft [ —8»{ 7. Single 2. Necrosis
3. Friable 2. Multiple 3. Calcification
4. Rubbery Naxt
Mediastinum: Cut
]
, ADNOIM)] et
Pnsumomediastinum: Extent: Location: Lesions: I-.CPMO 2 )
1. Present. jeeed 1. Minimal gl 1. Anterior 1. Pr L.
2. Absent 2. Moderate 2, Medial 2. Absent
3. Massive 3. Posterior
4. Superior
5. Diffuse Out

© SEYMOUR FOX 1978
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MEDIASTINUM & THYMUS

Page 2 of 2

Type: Quantity: Configuration: Location: Contants: Contents Color: Size:
1. Cystagy 1. Single ] 1. Unilocul 1. Anterior 1, Serous Fluid 1. Clear M
2. H 2. Multipl 2. Multilocular 2, Medial 2. Purulent Fluid 2. Yellow
3 intl ’ 3. Posterior 3. Viscid Material 3. White
4. Fibrosis el 4. Superior 4. Gelatinous Material 4. Red
&. Tumor «g Extent: Location: 5. Diffuse 6. Hemorrhagic Fluid 8. Brown
Next 1. Mini 1. Anterl Naxt 6. Black
2. Moderate 2. Medial 7. Green
3. Massive 3. Posterior
m 4. Superior
5. Diffuse
Character: Extent: Location: Extenslon: Location: Side:
1. Acute j == 1. FOCo| Mmnded 1. Anteri ol ! Yud——q 1. Pericardium 1. Left
2, Chronic 2. Diffuse 3 2. Medial \ 2. NO et 2. Lung = &4 2. Right
3. Posterior — 3. Chest Wall 3. Bilateral
4. Superior Naxt
Nixt
1
Sinus Tracts: Quantity: Extending from: Extending to: ]?Ido: Position:
1. Presont wag: ] 1. Single 1. Anterior ] 1. Chost Wall fageg] 1. Left - 1.A i
2, Absent 2. Multiple 2, Medis! 2. Neck 2. Right 2. Posterior
3. Posterior Neoxt 3, Bilateral 3. Lateral
4. Superior
Extont: Location: Next
1. Focal jag——»{ 1. Anturior "t
2. Diffuse 2. Medial
3. Posterior
4. Superior
Noxt
Quantity: Extent: Configuration: Color: Location:
1, Single ag—{ !. Focal og—{ . & /ated, 1. White 1. Anterior
2, Multiple 2. Ditfuse 2. Non- 2. Yellow 2. Medial
Encapsulated] 3. Pink 3. Posterior
4. Red 4. Superior
8. Brawn Naxt
6. Black
7. Green
Naxt
Extension: Location:
1, Yos «§ & 1. Pericardium s zu‘_'_—.—_
2. Nows 2. Chest Wall i
3. LUNG et Side: p | Size: Type:
- 1. Left - —— 1. Firm
2. Right 2. Soft
3. Bilateral 3. Friable
4. Rubbery
8. Necrotic
6. Hemorrhagic
Background: Number of Focal Aresls): -1 Contents:
1. Firm .| Focal Areas: 1. Hemorrhage 1. Hair
2. Soft w1 1. Single 2. Necrosis ™) 2, Watery Material
3. Friable 2. Multiple 3. Calcification 3. Mucold Material
4. Rubbery 4. Teeth 4, Sebaceous Material
5. Bone
6. Cartilage

© SEYMOUR FOX 1978

7. Cystic Structures .
Neoxt
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PLEURAL CAVITIES

Page 1 of 1

Examine: Pleural Cavity Contents: Type: mount:
. Ye C H 1. Present «$ o] 1. Serous v—l
2. No 1. Left 7| 2. Absent \ Ser
2. Right 3. Purulent
Next 4. Icteric
Dut 8. Caseous
6. Chyle
7. Air
Next
Side Examined: Mesothelis! Reason:
1. Left Surfaces: 1. Post Surgical
2. Right 1. Normal 2. Disruptod g4 2, Traumatic
laxt 2. Abnormaleg~4
Lesions: Type: Extent: Amount: Component Location: Side:
. 1. Present 1. Fibrosis «g 4 1. Focal ot 1. Minimal - Invol: o 1. Apical 1. Left
2. Ab . He hag 2. Diffuse 2. Moderate 1. Pariotal 2. Anterior 2. Right
3. Infl 1 3. Extensive 2. Visceral 3. Medial 3. Bilateral
4, Tumoresg. 3. Pariotal & 4, Posterior
Next Visceral 5. Lateral
y 6. Disphragmaticy
7. Diffuse
Noit
| R Adhesions: Type: Chaeracter:
1. Present e 1. Obliterative 1. Dense
2. Absent 2, Non- 2, Tenuous
Obliterative
Extent: Type:
1. Focal . Petechis - o . e
2. Diffuse 2, Purpurs Component Location: Side:
Involved: 1. Apical 1, Left
1. Pariatal | 2. Anteri 2. Right
o 2. Vigceral 3. Med/al 3. Bilateral
Extent: Type: 3. Parietsl & 4. Posterior
bmcneefind 1, Focal 1. Fibrinous Visceral . Lateral
2, Diffuse 2, Serous 6. Disphragmatic}
3. Serossnguinous} 7. Diffuse
4, Purulent
5, Ceseous
Quantity: Extent: Color:
1. Single 1. Focal 1. Gray
2, Multipls 2. Diffuse 2, White
3, Yellow
, Brown
5. Red
N%t
o
L Configuration: Lo __ g JConsistency: e [T
1. Ulcerative 1. Firm 1. Primary
2. Sessile 2. Soft 2. Metastatic
3. Polypoid 3, Friable
4. Fungating 4, Hemorrhagic
8, Mucold 5. Necrotic
© SEYMOUR FOX 1978 5. Cystic
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Page 1 of 1

Side:
1. Left
2. Right
3. Bilateral

PERITONEAL CAVITY
Exu‘v)lm: Peritonesl Cavity 3 ‘_.I Amountlz sumrf thelial
1. Yes e} Contents: rous m Surfaces: .
2. Np 1. Prosen . Serosang 1. Normal.
2. Ab 3. Purulent 2. Abnormal.
4. Icteric
Cou ) 5, Caseous
6. Chyle
7. Air
Lesions: Extent: Amount: Component Location: Sida:
1. Fibrosis etememeteme—eged 1. Focal j@—p{ 7. Minimal jag—»{ involved: 1. Subdiaphragmatic 1. Left
2. Hemorrhage g 2, Diffuse 2. Moderate 1. Parietal s — 2, Upper Quadrant 2. Right
3. Infl /onesg 3. Extensive 2. Visceral 3. Lower Quadrant 3. Bilateral
4. Tumorag 3. Parietal & 4. Pelvic
Next Visceral 6. Diffuse
Naxt
*
L Adhesions: Type: Character:
1. Present-eg a4 1. Obliterative jl——8my 1. Dense
2, Absent 2, Non- 2, Tenuous
Obliterative
Extent: Type:
L. 1. Focal —1 1. P - -
2, Diffuse 2, Purpura Component Location:
3. Ecchymoses involved: 1. Subdisphragmatic
1. Parietal 2. Upper Quadrant
2. Visceral 3. Lower Quadrant
Extent: Amount: Type: 3. Parietal & 4. Pelvic
L—-. 1. Focal jal—t 1. Minimal — 1. Fibrinous Visceral 8. Diffuse
2. Diffuse 2, Moderate 2. Serous Next
3. Severe 3. Serosanguinous
4. Purulent
5. Caseous
Quantity: Extent: Color:
4 1. Single ji—p»{ 1. Focal j a1 1. Gray
2, Multiple 2. Diffuse 2, White
3. Yellow
4, 8rown
8. Red
Nixt
Configuration: Consistency: Typs: Size:
;. g;csrativo ; gir;n 21, Zlmary —mm
, Sessile - . Soft . Metastatic
3, Polypoid 3. Friable
4. Fungating 4. Hemorrhagic
8. Mucoid &, Necrotic
6. Cystic

© SEYMOUR FOX 1978
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Page 1 of 1
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7. Cystic Structures.
Naxt

RETROPERITONEUM
—
Exlr;lﬂno: Retroperitoneum:| m
1. Yes: o 1. N /
2. No | 2. Ab ! ‘
° Lesions: Extent: Amount: Location: Associated Rupture
1. Hemorrhag &4 1. Focal 1. Mini, 1. Abdominal into Peri
2. Fibrosis ey 2. Diffuse 1 2. Moderate 2. Palvic i 1. Yes
3. AD5COSS et 3. Massive 3, Diffuse 2. No
4. Tumoln;,q— - 4. Potechial
axt R
Extent: Amount: Location:
( Out ) 1. Focal &1 1. Minims! 1. Abdomi
2. Diffuse 2. Moderate 2. Pelvic
3. Extensive 3. Diffuse
Quantity: Configuration: Location: Side: Size: Contents Cantents Color:
1. Single . Well- o 1. Perinephric lagege] 1. Loft —— mm Consistency: 1. White
2. Multiple Er lated 2, Perirectal 2. Right 1. Serous 2, Gray
2. Poorly- 3. Abdorninal 3. Bilateral 2. Viscid 3. Brown
Encapsulated| 4. Pelvic 4. Green
5. Yellow
6. Red
Quantity: Extent: Configuration: Color: Location: Side:
1. Single 1. Focal | 1. Encapsulated 1. Gray 1. Abdominales 1. Left
2. Multiple 2. Diffuse 2. Non- 2. White 2, POIYiC et 2. Right
Encapsulated 3. Yellow 3. Ditfu50 ags 3. Bilateral
4. Brown '
5. Red
6. Black
Negxt
L Consistency: Type:
1. Homogenous: | 1. Firm Origin of Tumor:
2. Heterogenou. 2. Soft = 1. Determinable Side:
3. Friable , Und Ii 1. Left
4. Rubbery 2. Right
8. Necrotic 3. Bilateral
6. Hemorrhagic
6. Prostate
7. Uterus
Background: Number of Focal Area(s): Contents: 8. Pancreas
1. Firm - Focal Areas: la—n] ! Hemorrhage 1. Hair 9. Para-Aortic
2, Soft 1 1. Single 2, Necrosis 2, Watery Lymph Nodes
3. Frigble 2. Multiple 3. Calcification Material 10. Retroperitoneal]
4. Rubbary 4. Teoth 3. Mucoid Soft Tissues
5. Bone Material Naxt
6. Cartilage 4. Sebaceous
Material

1.2



PERICARDIUM Page 1 of 1

Examine: Pericardial Type: Amount: Mesothalial

1. Yes lmepped Contents: 1. Serous ml Surfaces:
2. No 1. Present ol 2 Ser gUil g 1. Normg| s
2. Absent 3. Purulent 2. Abnormal
4. Icteric
m 5., Caseous
: 6. Chyle

7. Air
Next
[ ]
Condition: Lesions:

=gd 1. Intact 1. Present

2. Disrupt6d e 2. Abssnt
Ru;on:s ical
1. Post Surgica

2. Traumstic | m

E;«;pt: / A’rn?#/nt: , fom'pogont Adh;sions: T;'pa: C;\agdw:
., Foca | 1. Minima lag——n] Involved: =] 1. Prosont agg—tdeem———gpul 1. Oblitorative feggumtum . Dense
2. Hemorrhage 2. Diffuse 2. Moderate 1. Parietal 2. Absent 2, Non- 2. Tenuous
3. Inflammation 3. Extensive 2. Visceral Obliterative
3. Pariatal
: _ & Viscaral
Extont: ’ Type:
1. Focal la@—pd 1. Patachi .
2. Diffuse 2. Purpura
3. Ecchymoses
Extent: Amount: Type: L | Component involved:
1. Focal [y 1. Minims’ f——4 1. Fibrinous - & 1. Parietal
2, Diffuse 2. Moderate 2. Serous * 2. Viscarsl
3. Severe 3. Serosanguinous 3, Parietal & Visceral
4. Purulent
5, Caseous
Quantity: [Extent: Color:
——A 1. Single ja—gt 1. Focal H 1. Gray
2, Multiple 2. Diffuse 2, White
3. Yellow
4, Brown
8. Red
Noxt
L)
Configuration: Consistency: Type: Size:
L 1. Ulcerative e 1. Firm 1. Primary mm nam
2, Sessile 2, Soft 2. Matastatic
3. Polypoid 3. Friable
4. Fungating 4. Hemorrhagic
5, Mucoid 8. Necrotic
© SEYMOUR FOX 1978 6. Cystic
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HEART Page 1 of 6
Examine: Weight: Congenits! Area (nvolved: Type: Size:
1. Yes —_—gm Anomaties: 1.8 - 1. Patent Foramen Ovale 1. Large
2. Np 1. Prasent 2. Chambers et 2. Atrial Septal Defact 2, Small
2. Absent 3. Great Vessols 3. Ventricular Septal Defect '
4. K:Ivn -
6. Pulmonary Veins et
( Out ) 6. Great Vsins s Type:
. 7. Coronary Arteriesjugs 1. Cor Triloculare Biatristum
. Positionaleg . Cor Triloculare Biventr
Next 3. Total A icular i
4. Hypoplastic Right Atrium
. Hypoplestic Left Atrium
7. Hypoplastic Loft Ventricle
Type: Extent: Condition:
1. Transposition «% 1. Partial % 1. Uncorrected
2. Pe t Truncus Ar 2. Complete 2. Corrected
3. Pulmonary Artery Atresia
4. Aortic Atresia
6. Pul, y Artery S is Type:
6. Aortic S Is wtgy 1. Arterisl
7. Patent Ductus Arteriosus«® . Valvul,
 C lon «@ 3. Subvalvul
-
Valve: Type: Size:
2ttt |a—s] 2 Hopopiasi 3. Smam
. Mitra . Hypoplasia . Sma,
3. Pulmonary 3. Stenosis
4. Aortic 4. 8ifid
5. Cleft {Extont: Type:
6. Myxomatous 1. Minimal 1. Preductal
Distortion 2. Moderate 2. Postductal
. Severe
’T’ypo: Extent: Dralnage Site:
1L.A /! 1. Partisl g} 1. Pensistent Left Superior Vena Cava
Pulmonary 2. Total 2. Innominate Vein
Venous Drai 3. Superior Vena Cava

© SEYMOUR FOX 1978

S—— N T

Type: .
1. Ag Is of Superior Vena Cava
2, Agenesls of Inferior Vena Cavs

"T’ym:

| > 1. Supernumerary Coronary Sinus
2. Common Coronary Sinus
3. Origin from Pulmonary Artery

ype:
1. Situs Inversus

3. Mesocardia
4. Ectopla Cordis

€LT



HEART Page 2 of 6
Surgical Location: Procedure:
Procedurss: 1. Septae «- 1. Closure of an Atrial Septal Defect
1. Perfc d. 2. Chambers«g 2. Creation of an Atrial Septal Defect
2. Not 3. Great Vessols =% 3. Suture Closure of a Ventricular Septal Defect &
Performed . Vaives«y- 4. Patch Closure of a Ventricular Septal Defect
. Pul, y Veins 5. Mustard Procedure
1 g‘ Great V:'lr:‘:ﬁl —
‘ Page 3 ’ 8. P Procedure:
Next 1. Common Atrium Repair
2, Atrioventricular Communis Repair
( Page3 ) Veseol: Procedure:
1. Aorte g #{ 1. Aortico-Pulmonary Window Closure
2. Puimonary 2, Coarctation of Aorts R I -
Artery e 3. Aortico-Pulmonary Shunt
=1 3. Ductus 4. Aortic Aneurysm Ressction
Arteriosus
4. Arterial
Branches Fv’oeoduu: . A st’ch i -
. Dilation of Py Y Artery S| . Left
2, Pul y Artery Banding =g 2. Right e
3. 8lalock A /s p 3. Bilateral
L_4_Potts Anastomosis e &
Procedure: |
1. Ductus Arteriosus Ligation | -
Procedure: |
1. Atrioventricular Fistula Repair |
Valve: Procedure:
1. Aortic «- ot 1. Ve
ot 2. Mitro! atemed 2. Plication >
3. Pulmonic e 3. Prosthesis
4. Tricuspid=s. 4. Aortic Subval, S is R I
Procedure: 'ﬂm’.’:
. v > 1. Recent
2. Valvuloplasty
3. Prosthesis 2. Remote
Pr'ocodun:
2: ;’m:lhuit -
3. Infundibulectomy
Peocedure:

© SEYMOURFOX 1978

2. Valyuloplasty |

Procedure:
1. C ion of Total A lous F

y Venous Drainag |' »

Procedure: | 5%
1. Parsistant Left Superior Vena Cava Ligation | i
B Anomalous Coronary Artery Ligation
2. Transplantation of Anomalous Coronary Artery
Time: Procedure: Locstion of Probes: Position of Probes:
i 1. Recent ] 1. Insertionof |egged 1. Right icle Wall 1. Ei i
2, Remaote Pacemaker 2, Septal Wall 2, Intramurs!
Peri Y 3. Left Ventricle Wall 3, Transmural with Perforation

LT
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HEART Page 3 of 6
Epicardium: Epicardial Fat: Pericarditis: Type: Epicardial Tumor: Quantity: Extent: Color:
. Normal 1. Normal &4 1. Present & 1. Serous 1. Present & 1. Single ] 1. Focal fennd 1. White
2. Abnormal &4 2. Increased 2. Absent 2, Fibrinous 2, Absent 2. Multipl 2. Diffuse 2. Yellow
3. Decreased 3. Fibrinopurulent 3. Brown
4. Hemorrhagic
5. Caseous
6. Obliterative
—
Coronary Artery Coronary Artery Coronary Artery Type: L Location: Most Severely % Occlusion:
Distribution: Distribution: Lesions: 1. Atherosclerosis & 1. Right Atfected Vessel: —
1. Normal 1. Right 1. Present i 2. Thrombusg Coronary 1. Right
2, Abnormal Coronary 2. Absent 3. Aneurysmag 2. Left Coronary
Predomi Next Anterior 2, Left
2. Left Descending Anterior
Coronary 3. Circumflex Descending
Predominance 4, Tri-Vessel 3. Circumflex
3. Equal Next
Distribution
Age: Location: Length from
ey 1. Recent j——pd . Right by Origin:
2. Old Coronary mm
3. Recent & Old| 2 Left
Anterior
Descending
Location: 3. Circumflex
1. Right
Coronary
L—ad 2. Loft
Anterior
Descending
Endocardium: rﬁo@ 3. Circumfiex
1. N :
- 2. Abnormal et
Endocardial Extent: Locstion: Mural Thrombi: Location:
Fibrosis: 1. Focal |l [ Left Ventricle 1. Prosentemmteetnd 1. Loft Atrium
1. Prosent e 2. Diffuse 2. Septum 2. Absent 2, Right Atrium
2, Absent 3. Free Wall of Left Ventricle 3. Left Ventricle
4. Right Ventricle 4. Right Vantricle)
Naxt Next
Trabsculae Papillary Mu Vegetati Type: Location:
Carnese: 1. Normal 1, Prosont ammtmmemgpel 1. Marantic e 1. Left Anterior Lateral
1. Normal —>1 2 Hypertrophic F. 2, Absent 2. Septic 2, Left Posterior Madial
2, Atrophic 3, Atrophic 3. Verrucous 3. Ventricular Endocardium
3. Hyperplastic 4, Fibrotic 4, Libman-Sacks Next
6. Infarcted
Next '
| E——— Page 4
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HEART Page 4 of 6
Valves: Valve Measured: Circumference:
1. NOrms| eemtemmmegpd 1. Tricuspid — mm
2. Abnormal. 2. Pulmonic
3. Mitral
4. Aortic
Naxt
A I |
Valve Examined: Circumference: Contfiguration: Type: Commissural
1. Tricuspid mm 1. Stenotic 1. Fibrotic Adhesions:
=81 2. Pulmonic 2. Dilated 2. Myxomatous| 1. Present
3. Mitral 3. Calcific 2. Absent
4. Aortic 4. Necrotic
Naxt
]
Vegetations: ;"74 rantic Chordae Configuration:
1. Present et ——=an{ 5 S: f’c ! Tendineas: 1. Thickened
2, Absent =} 3 Vee'r:mous 1. Normal 2, Shortened
Atria: Page 6 4' Libman-Sacks 2, Abnormal. 3. Elongated
1. NOIME! cumm ; - 4. Ruptured
2, ADNOrmal emed 5. Fibrotic
Next
Atrium Abnormalities: Thickness: Perforation: Location:
Examined: 1. Hypertrophys mm 1. Present ewtmm—gpd 1. Anterior
1. Right 2, Hypertrophy ' 2. Absant et 2. Posterior
2. Left 3 glf)lllatlon 3. Latlsral
Next , Dilation«g Xt
$ 4. Atrophy == —-=‘ i
Cut Surface Cut Surface Type: Extent:
Color: Lesions: 1. Fibrosis «@ef=———g»y 1. Focal
1. Brown-Red (eg—ppnd 1. Prosont afetem—gpnd 2, Infarct = 2. Diffuse
2. Tan 2, Absent Next
3. White
4. Yellow : Size:
1. Recent e mm
2. Moderately
Recent
3. Old

© SEYMOUR FOX 1978
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HEART Page 5 of 6

entricle Thickness: Cut Surface Vantricls: Abnormalities: Location: Perforation: Location:
Examined: — mm Color: g—~} 1. Normal 1. Hypertrophy 1. Anterior 1. Presont ath— 1. Anterior
1. Right 1. Brown-Red 2. Abnormal el 2, Diiation 2. Apical 2. Absent et 2. Apical
2, Left 2. Tan 3, Atrophy 3. Lateral 3. Lateral
Naxt 3. White 4. Aneurysm 4. Posterior 4. Posterior
4, Yallow Next 5. Septal 8. Septal
Next
: L}
Cut Surface Type: Extant: Location:
Lesions: 1. Fibrosis et 1. Focal -t 1. Anterlor Septal
1, Prosont agpemgwee—ts] 2, Infarct e 2. Diffuse 2. Aplcal
3. Anterior Lateral

Recent

3. 0ld ‘

Ex(ant: Colm ; Typ;: Loeg‘ﬁgn:d oy
1. Focal la—o] ! te lag—an] 1. Primary lag——an] 7. Subendocardia
2, Diffuse 2, Yallow 2. Metastatic 2, Intramural

3. Brown-Black

—.
2. Absent 3. Tumor e
Next 4. Lateral
Age: Size: 8., Posterior
1. Recent —_—mm 6. Posterior Septal
2. Moderately Next

Vena Cavae: Extent: Location:
b 1. NOIM ] cetarmnnt 1. Acute jag——=t 1. Superior Vena Cava
2. ADNOIMA! cmmeed 2. Chronic 2, Inferior Vena Cava
3. Superior & Inferior Vena Cavae

Ext;r’n: Loo;tlon:, Vens Ca ‘l‘yplo: o T | Trlbluurv Involved:
1. Partial - 1. Superior Vena Cava PO - . Intrinsic Tumor 1. Innominate
2. Complete 2. Inferior Vena Cava 2. Extrinsic Fibrosis 2. Subclavian

3. Thromb0sis eametmmempnd 3. Jugular

4. Right Saphenous

5. Left Saphenous

6. Right Iliac

7. Left lilac

8. Vesicular
Next

Associsted Venous Location: Side:
inferct: 1. G.1, Tract 1. Left
1. Prosent et 2, Spleen 2. Right
2, Absent 3. Liver
4, Kidney e
© SEYMOUR FOX 1978 Next
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HEART Page 6 of 6
Aorta: Abnormalities: Location:
1. Normal 1. Dilation = 1. Ascending
2. Abnormal 2. St is 2. Arch
3. Aneurysm 3. Thoracic
Next 4. Abdominal
I Next
g
Type: Location: Associated :
1. Saccular 1. Ascanding Mural Thrombi: 1. Recent
2. Cylindrical 2. Arch 1. Prosent «gg— 2. Old
3. Fusiform 3. Thoracic 2. Absent < 3. R
4. Abdominal & Old
Neoxt
Associated Hemorrhage Hemorrhage Hemorrhage Location:
Rupture: Extent: Character: 1. Adventitial
1. Present et 1. Minimal ot 1. Frash 2. Retroperitoneal
2. Absent 2. Moderate 2. 0ld 3. Mediastinal
3. Extensive 3. Fresh 4. Intrapleural
& Old 5. Intraperitoneal
Atherosclerosis: Extant: Location: Plaque ?vpo: Mural Thrombi: Extent:
1. Prosent e 1. Minimal 1. Ascending 1. Uncomplicated, 1. Present . Occlusi
2. Absent 2 Moderate %1 2. Arch 2, Uicarative 2. ADSONt et 2. Non-Occlusive
3. Advanced 3. Thoracic 3. Calclific ]
4. Abdominal 4. Hemorrhagic
Cour ) Next
Associated Location: Associated Location: Side:
Emboli: 1. Superior Mesenteric Artery Infarcts: 1. CNS 1. Left
1. Present 2. Splenic Artery 1. Present s 2. Spleen I I 2. Right
2. Absent 3. Renal Artory atjemmemamm— 2. Abgent 3. Kidney ==t
4. Iéamora; f/mm;q— 4, G.I}vTract
5. Cerebral Vessels laxt
:v?_: (_ou_ ) i
© SEYMOUR FOX 1978 m
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1. Upper Third
2, Middle Third
3. Lower Third
4. Upper Two-Thirds
8. Lower Two-Thirds

6. Diffuse

mm

Depth: Extension:
1. Superficial 1. Extension to
2. Penetrating Med/astinum
2. Restricted to

TRACHEA Page 1 of 1
Trachea: r.( Out ) Type: Tracheal Contents: P?ypo:
1. Normal 1. Atresia 1. Present —.‘ 1. Mucus
2. Abnormal 2. Stenosis 2. Absent 2. Blood
Congenital 3. Absence of Rings ' 3. Pus
Anomalies: 4. Diverticulum 4. Gastric Contents
1. Prosent e 5. T-E Fistula 5. Edematous Fluid]
2, Ab, 6. B hogenic Fistula 6. Necrotic Debris
Naxt 7. Foreign Body =g
' Next
]
L Obstruction Extent: Mucosal Type: —I
From Contents: r. 1. Partial Lesions: 1. Stricturas g
1. Yes 2. Compl 1. Present 2. Infi iondeg Extent: Type: L.ocation:
2. N 2. Absent 3. Ulcor e Lh 1. Focal wg—pd 1. Purulent 1. Upper Third
4. TUMO T @ 2, Diffuse 2. Granulomatous 2. Middle Third
Next 3. Chemical d 1 3. Lower Third
—‘— 4. Upper Two-thirds
(_Out ) &. Lower Two-thirds
‘ Out , O;IIEI‘"Y,: D'opéh: rHiclsl 6. Diffuse
. Single W] 1. Superficial e
2, Multiple 2. Penetrating
3. Perforating
Quantity: Extent: Color: Consistency:
1. Single 1. Focal jag—gd 1. White 1. Firm
2. Multiple 2. Diffuse 2, Gray 2. Soft =
3. Red 3. Necrotic
4. Yellow 4. Hemorrhagic)
Next
Location: Size:

Trachea
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LUNGS

Page 1 of 3

Lung Weight: Welpht: Lung(s) Reason [Side:
1. Left —gm Missing: Missing: 1. Left m_,——-——-
2. Right 1. Ye &1 1. Ap 2. Right weseered
Next 2. N 2. Surgical 3. Gitatoral—g—aml__Out )
% ,
Time: B Extent: Type: Location:
1. Recent . Left 1. Compli —y 1. Lobectomy 1. Upper Lobe
2. Remote 2. Right L2 Partial ol 2. h o 2. Middle Lobe
Pulmonsry 3. Lower Lobe
Sepment 4. Linguler Soglmcm
?t
Other Surgical Type: Time: Side: Location:
oneoduv:g: 1. 1 Pleural Blopsy 1. Recent -——3l I Lelt i 1. Upper Lobe
&y 1. Perf d . Pe 2. Remote g glnhl , g rlddlo ‘(',o::
2. Not Flaural Biopsy et _— . Bilateral . Lower Lo
Porfc 3. Transd, hial 4. Lingulsr Segment
B/0D3Y atmmmmmmed me:
Xt 1. Recent
2. Ramote
Congenital Type: de: Pleural Appesrance:
ad A i 1. Hypoplasia 1. Left 1. NOIMS! cmemsncmd _-
1. Prosent 2.8 y Lobes ind 2. Right 2. Ab: 2
2. Absent g :_ 0 ‘L I "_ " 3. Bilsters!
g: gy tic Dissass . .
7. ;’mumcm::al;
Noxt
[ |
[Pleural Lesions: Amount: | Color: Side: a
1. Effusionegmd — ml 1. Clear 1. Left i
2. Adhesionseggd 2. Cloudy 2. Right
Infl { 3. Bloody 3. Bilataral
5. Tumor g~
6. Scaragy Type:
1. Firm I T Side:
2, Tenuous ol !- Apical 0. Not Ap
2. Lateral 1. Left
3. Posterior 2. Right
Type: 4. Pericardial 3. Bilatera!
1. Fibrinous 5. Diaph
#{ 2. Puruient - 6. Anterior
3. Cassous 7. Diffuse
4. Serous Next
Extont: Charscter:
1. Focel o 1. Petechi = .
2. Dilfuse 2. Ecchymoses
[Buantity: Extent: Charscter: Color:
ol 1. Single 1. Focal . Nodul, o 1. White
2, Multiple 2. Diffuse d 2, Sheathing 2. Groy
3. Lymphangitic 3. Yellow
_ [Quantity:
1. Single d ==y
© SEYMOUR FOX 1978 2. Multipls
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LUNGS Page 2 of 3
Bronchiel Extent: Type: hagt
Obstruction: 1. Partial a1 TUMO!
1. Present &{ 2. Complete 2. 8 hisl St it Color: Consistency:
2. Absgnt 3. Mucus =g 1. Clear ] . Thin
4. 81000 et 2. Opaque 2. Viscid
g. Purulence et
Brrrebr fith
7. Foreign Body « Charscter:
Naxt 1. F;uh < >
L3 Fresh & 010
Type: Color: Consistency:
1. Frothy Fluid r— 1. Clear —pp{ 1. Thin Color: Location: Lobe:
o 2. Mucus ag—nd 2. Opaque 2. Viscid 1. White 1. Cerina 1. Right Upper
3. 8/000 #nt 2. Yellow 2. Left Main Stem 2. Right Middle
4, Py - 3. Gray y 3. Right Main Stem) 3. Right Lower
5. Broncholith Ch : 4. Gresn 4. Periphera! aemes 4. Loft Upper
6. Foreign Body 1. Fresh Bronchi 5. Left Lower
Naxt 2. 0ld
3. Fresh & Old Guentity:
f — g 500
. MU
Color: e,
34
. Yellow s
ype:
3. Gray 1. Gastric C. -
4. Greon 2, Food
_lﬂunmv:
1. Single
l 2. Multiple
Type:
1 1. Gastric Contents
2. Food
Bronchial Bronchisl Mucosa Longitudinal Bronchial Mucoss
Mucosa Color: Appearance: Striations: Leslons:
o 1. White &1 1. N ! 1. Retained &1 1. Prasent
2. Pale Pink 2. Edamatous 2. Focally 2. Abgent
3. Dark Red 3. Hyperemic Obliterated
4. Purple 4, Hypartrophic 3, Absent
5. Red 6. Atrophic
Type:
1. Pleurs!
2. Esophagesl
3. Diaphragmatic
Quantity: Extent: Depth: Color: Consistency:
1. Single =] 1. Focal - 1. Superficial Laggmt 1. White 1. Firm
2. Multiple 2. Diffuse 2. Penetrating 2. Grsy 2, Soft
. Red 3. Necrotic
4. Yellow 4. Hemorrhegic
Naxt
Quantity: Depth: Location: Lobe:
al 1. Single 1. Supsriicial 1. Carina 1. Right Upper
2. Multiple 2. Penetrating | 2. Left Main Stem 2. Right Middle
3. Right Main Stem -_I" 3. Right Lower
4. Peripheral Bronchi 4. Lelt Upper
Next 8. Left Loveer
Next
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LUNGS Page 3 of 3

Lung Examined: Lung Texture: Lung Color: Consistency: Conglstency: Extent:
1. Laft ad 1. Smooth 1. Pink il |- Normal 1, Edematous e 1. Focel .
2. Right nd 2, Wrinkled 2. Purple nd 2. Abnormal, 2. Hemorrhagic 2. Diffuse d
Next 3. Granulsr 3. Red-Brown h 2A - o
4, Nodulsr 4. Red 4. t
5. Necrotic 5. Gray Next Extent: Location:
6. Fibrotic 6. Biack 1. Subpleural 1. Upper Lobe
. Ci 2. Focal «g Stag—p{ 2. Middle Lobe
Ne, 3. Dilluse 3. Lower Lobe
4. Diffuse
Next
Lung Lesions: Type: Character: Extent:
1. Present 1. Emphy o 1. ¢ 1. Acute
2. Absent 2. Bronchiectasis 2. Centrilobular 2. Chronic -
. Infs - 3. Bullous 3. Acute &
4. Anthracosls Naxt «g- > Chronic
g. InllamlmzlonF
Nixf I c«imllguu‘tlon:
2, Cylindrical b
3. Fusiform
pe
Quantity: Age: Location: Side:
1. Single 1. Recent 1 1. Upper Lobe 1. Laft
2, Multiple 2, Old 2. Middle Lobe 2. Right
3. Recent & Old 3. Lowwr Lobe 3. Bilateral
4. Diffuse
Noxt
Extont:
ol 1. M pey
1 2. Moderste - b
3, Severe
Extent: Character: [ Side:
o4 1. Focal 1. -} [~ 1. Upper Lobe 1. Lalt
2. Diftuse 2. 0 i280 et 1. Hard ol 2 Middle Lobe 2. Right
3, et 2, Caseous 3. Lower Lobe [ 3, Bilateral
4. Ca: -’ 3. Calcified 4. Diffuse
5. Naxt sstinal Lymph
) | Node Involvement:
™1 1. Yes
2, No
Quentity: Extent: Type: Color: Consistency:
1. Single ag—py . Focal - 1. Primary -t 1. White 1. Firm
2, Multiple 2. Diftuse 2, Matastatic 2. Gray 2. Soft
3. Rad 3, Frisble
4. Yallow 4, Necrotic
8, Brown 5. Rubbery
6. Black 6. Liquifactive
7. Pink
Numbser of Focal Areals): Size: Position: Location: ["Side: Origin:
Focal Areas: 1. Necrosis —mm 1. Periph g 1. Upper Lobe 1. Laft 1. 8ronchial
1. Single o 2, 9 2. Proximal 2. Middle Lobe et 2. Right 2. Peripheral Lymphatics
2. Multiple 3. Celcification 3. Lower Labe 3. Bilatara! 3. Peribronchial Blood Vessels
4. Diffuse 4. Alveolar Spaces
Illlxt . Scar
Puimonary r‘ Out ’ .
o '. N 1,
2. Ab , ro 0 Thrombosmboll = n Lo%“;m L"»’.’: "
l__— 1. Normal al 1. Present & 1. Recent 1. Biturcation . Right Upper -
2, Dilated 2. Absent 2, o1d #] 2. Right Main Pulmonary Artery 2. Right Middls Athesosclorosis:
MO_M-‘_J 3. Recent & 3. Left Main Pulmonary Artery r 3. Right Lower z A’;"’"
oid 4. Puripheral Arteria! Branches e 4. Lo/t Upper Absent
Naxt 5. Left LONMI
' faxt

© SEYMOUR FOX 1978
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ORAL CAVITY Page 1 of 2

€8¢

Examine: Hygiene: Donltltlon:
1. Y65 e 1. Good 1. Intact
2. No — ™ 2, Adesquate 2. Edentulous =
: 3. Poor
Extent: Location:
(_ou ) 1. Partial ol 1. Upper
2, Complote e— 2, Lowsr
3. Upper &
Lower
Mucosa: Lesions: Extent: Character: Type: Side: Area:
- 1. N / 1. Infl I 4 1. Focal 1. Acute 1. Necrotic 1. Left =ppd 1. Buccal Mucosa
2. Ab I P o 2. TUMOT ] 2. Diffuse 2, Chronic 2. Hemorrhagic 2. Right 2. Lingusl Mucosa
‘1 Naxt 3. Granulomatous 3. Bilateral 3. Gingival Mucosa
N Quantity: “Extent: Color:
1. Single w—pnd 1. Focal =i 1. Gray Location:
2, Multiple 2, Diffuse 2, White 1. Maxilla
3 Yallow 2. Mandible
5 R”%“’" 3. Maxilla &
Next Mandible
3
Configuration: Consistency: Size:
1. Ulcsrative 1. Firm mm
2. Sesslle 2. Soft
3. Polypoid $—P 3. Friable
4. Fungating 4, Hemorrhagic
&, Paplilary 5, Necrotic
6. Igm;ld
7. Cystic
Paiste: Page2 )
gy 1. Normal———r.( ]
2, Abnormal e e
Palste: Cleft: Lesions:
1. Intact 1. Hard Palate 1. Presont
2, Not Intact eetemgua 2. Soft Palate 2. Abgent
3, Hard &
Soft Palates ||Gm
L Type: Extent: [Character: Type: Location: Side:
1. Inflammationg@==egped 1. Focal 2 1. Acute jag—nd 1. Necrotic 1. Hard Palate jag=-gnd 1. Loft
2. Tumor et 2. Diffuse 2. Chronic 2. Hemorrhagic 2. Soft Pslate 2. Right
Next 3. Granulomatous 3. Hard & 3. Bilateral
i Soft Palates
Guentity: Extent: Calor: Conflguration: Congstency:
, Single lg—] - Foca @] ! Gray , Ulcerative  leg gl 1. Firm i
. 2. Multiple 2. Diffuse 2. White 2. Sessile 2. Soft
3. Yellow 3. Polypoid 3. Friable
4. Brown 4, Fungating 4. Hemorrhagic
6. Red 5. Papliliary L5 Necrotic
¢ 6 Mucold SR AL
7. Cystic
© SEYMOUR FOX 1978




ORAL CAVITY Page 2 of 2

T 3 I Reason Miming: Time: Extent: J Configuration:
1. Prosent e 1. Agt/nm—--, 1. Recent 1. Partial 0. Normal
2. Absent 2. Surgical ‘ 2. Remote 1 2 C I 1. g/0ssi
Leslons: Type: Extent: Character: Type: Location: Surface:
1. P t oy I & 1. Focal 1. Acute 1. N it lag-ond - Anterior Third 1. Latecal Margin
2. Absent 2. Tumo! et 2. Diftuse - 2. Chronic | 2. Hemorrhegic 2. Posterior - 2. Inferior Surface
Next 3. Granufomatous’ Twao-Thirds 3. Superior Surface
l 3. Diftuse Next |
Quantity: Extont: Color: C Locstion:
1. Single 1. Focel 1. Gray 1. iy ol I Fitm 1. Anterior Third
2. Multiple 2. Diftuse 2. White 2. Sessite 2. Solt 2. Posterior
3. Yellow 3. Polypoid 3. Frisble Two-Thirds
4. Brown 4. Fungating 4. Hemorthagic 3. Ditluse
5. Red 5. Papillary 5. Mecrotic
Nexe 6. Mucoid
7. Cystic

Location:
1. Surrounding Fascis
2. Surrounding Deep swﬁ:wm
xt

Surface:
1. Laters! Margin
2, Inferior Surface
3. Superior Suttace
Next

(o
3. Bilaters!

Extent: Character: Type: Location:
| &4 1. Focal 1. Acute | 1. Necrotic 1. Lef ppn{ 1. Parotid
I 2. Diffuse 2. Chronic 2. Hamorrhagic 2. Right 2. Submaxillary]
3. 2. Bilatera! 3. Sublingual
4. Muitiple

4. Minor Glands
Next

N
Guantity: Extont: C (o]
1. Singls 1. Focal 1. Ulcerative 1 1. Fitm I~
2. Multiple 2. Diffuse 2. Sessile 2. Soft
3. Polypoid 2. Frisble
4. Fungating 4. Hemorrhagic
5. Papliilasry 5. Necrotic
8. Mucold
7. Cystic
[5ide: Location: Extenslont Location:
1. Lelt 1. Parotid 1 Yes. 1. Capsulsr
2. Right 2. Submaxillary 2. No 2. Surrounding Fascis
3. Bilateral 3. i 3 ing Deep
4. Multiple 4. Minor Glands Next
Next h
Palatine Tonsils: Out
L] peCeD
2. Abn,
Patatine Tonsils: Rasson Missing:
1. P 1. Agenasis —1
2. Absent € 2, Surgical
Removal
Lasfone: Ext Type: Side:
o] 3 it 2 Nemortnagi % ghe
. TUMO ettt ., Diffuse . Hemotrhagic 3
7 |_3. Granulomatour] 3. Bitatecst
Quantity: Extont:
1. Single | 1. Focal 1 i oy 1 Firm
2. Multiple 2. Diftuse 2, Sessile 2. Soft
3. Polypoid 3. Frisble
4. Fungating 4. Hemorrhagic
5. Papillary 5. Necrotic
6. Mucoid
2. Cystic
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ESOPHAGUS Page 1 of 2
Congenital Type: Location:
Anomaties: 1. A"'"""‘_"tl 1. Upper Third -
1. Present 2. TE Fistuli 2. Middis Third| o]
2. Absent 3. Wobs eg—r1tr] 3. Lower Third Type:
4. Diverticulum . Upper 1. Pacticulste
5. Cysts Two-Thirds 2. Non-Particulate]
Next 5. Lower
Two-Thirds
8. Ditfuse Amount:
1. Fresh — mi
2.0
2. Frash & O
Color:
i Page 2 1. Yellow
Color: 2.Green
1. White I, - 3. Black
. Ton Mucosal
3. Pink Appeersnca:
4. Red 1. Normal
5. Purple 2. Hyperplastic
g‘zy m‘;"l‘m“ L. Y=II
. Atrophle . Yellow
=™ 2 ine
3. Pale Green
Type: Location:
1. Varices «g. 4 1. Distal o] Bleeding:
2. 1. Yos
- 2. E-C Juncture 2. No
4. Tumor ag 3. Cerdis
2 Parfoarath e ——
7. He Quantity: Type: Size: Location: Depth: Location:
Next 1. Single | 1. Intlammatory — mm 1. Upper Third | 1. Superticlal 1. Muscularis
d 2, Muitiple g' N g‘ :llddh Trlz'llr,: 2. Penetrating 2. Adventitia
ower
( Page2 ) 4. Upper
Two-Thirds
5. Lower
Two-Thirds
6. Diltuse
Type: 2 Lumen Occlusion:]
| 1. Inflammatory hag—omd 1. Upper Third —_—
2. Reparstive 2. Middle Third
3. Neoplastic 3. baww Third
3 r
Two-Thirds
5. Lower
Two-Thirds
8. Diffuse
Quantity: Extant: Color: Charscter: 3 tion:
1, Single ol 1. Focal 1, White 1. St 1, Firm 1. Upper
2. Multiple 2. Diftuse 2. Gray 2. Ulcerative 2. Soft 2. Migdie Third
3. Red 3. Fungating 3. Necrotic 3. Lower Third
4. Yellow 4. gic| 4. Upper Two-Thirds
xt h 6. Lower Two-Thirds
6. Diffuse
s
Size: Depth: Location: Extersion: Locstion:
—mm 1. Superficial 1. iy 1. Yos g—ei 1. Mediastinum
2.7 - 2. A 2. No
o[ Quantity: Extent: [¥ Type: Locstion: Size: Amocisted
1. Singls 1. Focel 1. Punctate 1. Yraumatic nd 1. Upper Third asae MITH Madisstinitie:
2. Multiple 2. Ditfure 2, Stellate 2, Inflammatoty| 2. Middie Third| 1. Prasent
3. Lacerate 3. Neoplastic 3. Lower Third 2. Absent
4. Chomicsl 4. Upper
Two-Thirds
Extont: Type: 5. Lower
&{ 1. Focal o1 1. Purutent Locsation: Two-Thirds
2. Diffuse 2. Granulomatous|*™ 1. Upper Third 6. Diffuse
3. Chemical 2. Middle Third
1 2. Lower Third
Charsctar: 4. Upper Two-Thirds
1. Frash 5. Lower Two-Thirds
2, 0id 6. Diffuse
| 3. Fresn 8 010 |
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ESOPHAGUS Page 2 of 2
Muscularis: Muscularis
1. Normal. App H
2. AbNormalsmfemetped 0. Normal
1. Hyperplastic
2. Hypoplastic
3. Atrophic
Muscularis Type: Quantity: Extent: Color:
Lesions: 1. TUMOI €] 1. Single lag—p{ 1. Focal ] 1. White
1. Present fpped 2. Hemorrhage 2. Multiple 2. Diffuse 2. Gray
2. ADSEN cxmmmm Next 3. Red
4. Yallow
Ngxt
o ¥
Consistency: Depth: Size: Location:
1. Firm [ 1. Submucosal — mm 1. Upper Third
2. Soft 2. Intramural 2. Middle Third
3. Necrotic 3. Adventitial 3, Lower Third
4. Hemorrhagic 4. Upper Two-Thirds
8. Lower Two-Thirds
6. Diffuse
Chagctohr:
- 1. Fras <
g' gld h & Old
, Fres
Adventitia:
beagpd 7. NOIMNal camsean
2. Abnormal et
Adventitial Location:
Appearance: 1. Upper Third
1. Fibrotic j g 2. Middle Third
2. Necrotic 3. Lower Third
Next 4. Upper Two-Thirds
T 5. Lower Two-Thirds
6. Diffuse
Adventitial
Lesions: Extont: po: Location:
1. Prosen t e 1. Focel Purulent 1. Upper Third
2, Absent 2. Diffuse anulomatous 2. Middls Third
emical 3. Lower Third
4. Upper Two-Thirds
m Character: §. Lowsr Two-Thirds
1. Fresh e 6. Diffuse
2. Old
3. Fresh & Old
Quantity: Extent: Color: Consistency: Size:
L 1. Single hg—] 1. Focal ] 1. White 1. Firm oy ___mm
2. Multiple 2. Diffuse 2. Gray 2. Soft
3. Red 3. Necrotic
4. Yallow 4. Hemorrhagic
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STOMACH Page 1 of 3
Examine: Gross Stomach:
1. Yes laeegeed Appearance: 1. Present
2, No 1. Normal. 2, Absent ;
2. AbNOrmalem=t Reason
Missing: .
(__Out ) 1. Ag
2. -;:;urgir:m‘f - X .
9110Va/ et me: _L.- m
1. Recent
2. Remote
Surgical Type: Time: Congenital Type:
Procedures: 1. Subtotal Gastrectomy 1. Recent Anomaiies: 1. Microgastria
1. Porformed e 2, Gastrostomy 2. Remote 1. Present. 2. Diverticulum
2, Not 3, Gastrojejunostomy 2. Absent 3. Pyloric Stanosis
Performed. 4, Hiatal Hernia Repair 4. Stenosis of Cardia
5. Oversewing of Perforation &, Situs Inversus
6. Oversewing of Ulceration 6. Duplication
Next 7. Disphragmatic Hernis
8. Gastroschisis
‘ } qut
» ]
L._— c?n’t,anu: T\’/p;l
. ProSoN t e . MUCUS et
2. Abgent 2. Chyme aesms] :ﬂ‘—-—'
- 3. Nutrients « Texture:
4. Blood e 1. Particulate
5. Bilowsg 2. Non-Particulate
6. Pus g
7. Foreign BodyA
Next Character: - Amount:
1. Fresh mil
2. Old
3. Fresh & Old
c?lo;:
. Yellow
™1 2. Green
3. Black
Cotor:
1. Yellow
Sn— 2. White
3. Pale Green
s Type:
© SEYMOUR FOX 1978 1. Bozoar
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STOMACH Page 2 of 3
Mucosal Color: Mucosa: w Mucosal Location:
1. White 1. NOIMA/ e Appearance: 11’ ‘E:;C Juncture
2, Tan 2. Ab I o 1. Hyperplastic lameeppmd 2. Cardis
3. Pink 2, Hypoplastic 3. Fundus
4. Red 3. Atrophic 4. Prepylorus
8. Purpls Next §. Diffuse
6. Black Noxt
Muc:ul Lesions: Tvp:lzl O;la;;hyl: Typlo:”
hefid 7. Prosen tememmmed 1. Ulceration . Single s . Inflammatory g
2. Absent 2. Perforation 2. Multiple 2. Neoplastic
3. Infla ji 3. Traumatic
4. Hemorrha,
CFew3) 6. Tumor et= .
6. Fistula agge Quantity: Configuration: Type: Size:
Next 1. Single jag—@t 1. Punctate j §—»{ 1. Traumatic —_—mm
2. Multiple 2. Stellate 2, Inflammatory
3. Lacerate 3. Neoplastic
[ Page3 ) 4, Chemical
L. Extent: [Type:
1. Focal ==l 1. Purulent ‘ﬁ
2, Diffuse . Gr I tous Location:
3. Chemical 1. E-C Juncture
- ¥ - 2. Cardia
[ § 3. Fundus
c;quncu':: 4. Prepylorus
. Fros, §. Diffuse
— ™ 2 0 - - Noxt,
3. Fresh & Old
Qullétltvlz Exte;.!t: Color:
1. Single 1. Focal lg—py ! White
2. Multiple 2. Diffuse 2. Gray
y 3. Red
4. Yollow
Naxt
[ )
Character: Consistency: Depth: | Size:
1. Stenosing . 1. Firm < 1. Mucosal —_—mm r_"
2, Ulcerative 2. Soft 2. Muscularis
3. Fungating 3. Nacrotic 3. Serosal

© SEYMOUR FOX 1978
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Quantity: Type:
1. Single j@=——-8nt 7, Cutansous
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STOMACH Page 3 of 3
Muscularis Mauscularis: Muscularis Location:
Cofor: . Normal. App 1. E-C Juncture
1. Brown-Red 2. Abnormal o 1. Hyperplastic 2. Cardis
2. Tan 2, Hypoplastic 3. Fundus
3. Purple 3, Atrophic 4. Prepylorus
4, Black Next 5. Diffuse
1 Next
Muscularis Type: Quantity: Extent: Color:
Lesions: 1. Tumor 1. Single 1. Focal jg—d 7. White
1. Prosen t e 2, Hemorrhage. 2, Multiple 2, Diffuse 2. Gray
2. Ab Next 3. Red
4, Yallow
Noxt
< [ )
Consistency: Dopth: Size: Location:
1. Firm 1. Submucosal —mm 1. E-C Juncture
2. Soft 2. Intramural 2, Cardia
3, Necrotic 3, Serosal 3. Fundus
4. Hemorrhagic 4. Prepylorus
5. Diffuse
Neoxt
Character:
L_. 1. Fresh
2. 0rd
Serosa: r.( Out ) 3. Fresh & Old
i 1. NOIM Q] et
2. Abnormal ==
Sy ! Location:
Appearance: 1. Cardia
1. Fibrotic jQ—»] 2. Fundus
2. Necrotic 3. Propylorus
Noxt 4. Diffuse
1 Noxt
I Serosal Lesions: Type: Extont: Type:
1. Present. 1. Infl: 1 1. Focsl 1. Purulent
2, Absgant 2. Hemorrhage = 2, Diffuse 2. Granulomatous
3. Tumorag 3. Chamicasl
Next
o) Character:
3 1. zmsh
ut 2. 01d
Location:
|_3. Frosh & Oid } 1. Cardia
2. Fundus
et
Quantity: Extent: Color: ‘Z g’;‘;ﬂ:’ us
1. Single 1. Focal 1. White . Next
2. Muitiple 2. Diffuse 2. Gray
3. Red
4, Yellow
Nixt
Consistency:
1. Firm
2, Soft
3. Necrotic
© SEYMOUR FOX 1978 4. Hemorrhagic
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DUODENUM Page 1 of 2
Examine: Groms A [} Congenital Type: Mechanical Typa: Location:
. 1. Normal 1. Py t A i . Atresiy Leslons: 1. Obstruction 1. First Part
2. No 2. A Y1177 ] pe— 1. Present oy 2. S i 1. Present 2. Adhesi ] 2, Second Part
[] l 2. Absent 3. My 2, Absent Next 3. Third Part
. 4. Situs 1, 4. Fourth Part
( Out ’ 5. Duplication 5. Diffuse
Reason Missing: 6. Diverticula Next
. Ap i Next
2. Surgical
ReMOova emmd Time:
1. Recent Out
2. Remote
Type: Texture:
1. N 1. Parti
2. Succus Enteric 2. Non'F Am%ml: y
Contents: . Blood. o |- Norma
1. Present 4. Bilo g~ 2. Increased
2. Absent 5. Pus agpm Type: 3. Decreased
6. Foreign Body «g 1. Cholic -y
Neaxt 2. Acholic
|
Character:
Mucosal Color: : Page 2 Mucosat Location: 1. Fresh
1. White 1. Ne I Appearsnce: 1. First Part 2. 0id
2. Tan 2. Ab. / . 4 4 2. Second Part 3. Fresh & OId
3. Pink 2. Hypoplastic 3. Third Part
4. Red 3. Atrophic 4. Fourth Psrt
5. Purple Next 5. Diffuse Cotor: Amount:
6. Black Next 1. Yellow ol 7. Small
I 2. Green 7| 2. Moderate
T 3. Black 3. Large
Mucosal Type: Quantity: Type:
L Lesions: 1. L -t 4 1. Single 1. Infl v Color:
1. Present i 2. Porl ' 2. Multiy 2. Neoplastic I 2’ :{;’!&W
2. Al X/ 3, Ti i i
bgant 3 Intlamm > 3. Pale Green
*cm G Fiinismg Goag Confiren T 5 N
. Fistul ntity: nfiguration: ype: z0:
Next 1. Single - 1. Punctate  [—8»t 1T, it . L}“"
2. Multiple 2. Stellare 2. Inflammatory
3. Lacerate 3. Neoplastic
Page 4. Chemical
E;u;_m: Tvp;: ]
&d I. Focal 1. Purulent gt T
2. Diffuse 2. Granulomatous L',’“F',.I:;‘;,' t
3. Chemical 3
\ £ syt
s . Thi re
Character: 4. Fourth Psrt
1. Fresh r 4
d 5. Diftuse
2. Oid Next
3. Fresh & Old
__| Quantity: | Extent: Color:
1. Single 1 1. Focal ™1 1. White
2. Multiple 2. Dilluse 2, Gray
3. Red
4. Yellow
Next
L )
[Character: Consistency: Depth: Size:
1.8 i ] - Firm @ 1. M ! e MM
2. Ulcerative 1 2 Soft o 2 i
3. Fungating g. {V‘acmrhi 3. Adventitis!
Quantity: Type:
1 1. Single a1 1. P
2. Multiple 2. Gastric
3. Cutaneous
4. Peritonesl
5. Enteric
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DUODENUM Page 2 of 2
Muscularis Muscularis: Muscularis Location:
Color: 1. Normal A 1. First Part
1. Brown-Red 4 2. Ab, / o1 1. Hyperplastic — 2. Second Part
2. Tan 2. Hypoplastic 3. Third Part
3. Purple 3. Atrophic 4. Fourth Part
4, Black Next 8. Diffuse
| Naxt
Muscularis Type: Quantity: Extent: Color:
Lesions: 1. Tumor 1. Single -l 1. Focal 4 1. White
1. P &4 2. Hamorrhage 2. Multiple 2, Diffuse 2. Gray
2, Abssnt Next 3. Red
4, Yellow
N‘_u
L Consistoncy: Depth: Size: o[ Location:
1. Firm 1. Submucosal — M nd 1. First Part
2, Soft . M laris 2. Second Part
3. Necrotic 3. Advantitial 3. Third Part
4, Hemorrhagic 4. Fourth Part
8. Diffuse
Noxt
Character:
1. Fresh
2, Old i
Advantitia: r’( Out ) 3. Fresh & Old
] 1. NOIM 3] cmmnd
2. Abnormal el
Adventitial Location:
Appearance: 1. First Part
1. Fibrotic jag—Pod 2, Second Part
2. Necrotic 3. Third Part
Next 4, Fourth Part
8. Diffuse
Next
Adventitial Extent: Type:
Lesions: 1. Focal jefnd 1. Purulent =
1. Prasent 2, Diffuse 2, Granulomatous 1
2, Absent 3. Chemical
Character:
Cou ) nEmh g -
2, Oid o ‘
3. Frosh & Old Location:
1. First Part
2. Second Part
Quantity: Extent: Color: =04 3, Third Part
1. Single 1. Focal hg—pd 1. White 4. Fourth Part
2. Multiple 2. Diffuse 2. Gray §. Diffuse
3. Red Noxt
4. Yellow
Const Size:
L 1. Firm —mm -
2. Soft
3. Necrotic
4. Hemorrhagic
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SMALL INTESTINE Page 1 of 3
I Examine: Gross Appearance: Surgical Procedures:| Type: Time: Location:
1. Yes 1. Normal 1. Performed -t 1. Seg tal R ion egg= 1. Recent jag——d 1. Jojunum
2. No 2. ABNOTMA | saemned] 2. Not Perf d. 2. 0 g of Ulceration; 2. Remote 2. lleum
3. Repair of Perforation aage
4. Gastrojejt Y i
5, Gastroilt Iz Time: Location: Type:
6. Jejunojejt Y - 1. Recent j g 1. Joj ad—d 1. Intact
7. -I'a[unai/eoslomn—— e 2. Remote 2. lleum 2. Disrupted
8. ejunostory eg——rf—
10. Choledochajsj 2 o Time:
11. Choledochoileostomy < 1. Recent
12. Ureteroill Y - T 2. Remote
Naxt
\ ]
Congonital Type: Location: Maechanical Type: Location:
Anomalies: 1. Ag -t & 1. Jeji Lesions: 1. Obstructionesg=4 1. Jejunum
1. Present 2. Atr25/8 et . 2. lleum %1 1. Present ——»] 2. Adhesions= 2. lleum
. Ab 3. S i . r 3. Diffuse 2. Absent 3. Intussusception 3. Diffuse
4. Dupli el 4, VoIvulus et e
5. Exomph;las 8. Hernia et
6. Gastroschisis Next Location:
7. Malrotation 1. Direct Inguinal
8. Situs Inversus 2. Indirect Inguinal
9. Meckel’s Diverticulum 3. Femoral
| Next 4. Ventral
8. Incisional
[Contonts:- Type: -L Amount: Type: | Character: [Associated
1. Prosent cumpemetird 1, Succus Ei i &{ 1. Normal 1. Cholic 1. Incarcerated Strangulation:
2, Abgent 2. Blood = 2.1 d 2. Achotic 2, Non- 1. Present
: 3. Bile 3. Dacreased Incarcerated 2. Absent
5. Facer
5. Fe -
6. Foreign Bm,l{d c;u;gctehr:
loxt . Fres >
2. Old
3. Fresh & Old
Color: Amguntlzl
ol 1. Yellow s —tg—| 1. Sma,
2. Green 2, Modsrate
3. Black 3. Large
Oolo;:
gt /. Yellow l—
2. White
3. Pale Green
Amgunt: c;)nx’gl;lr;tlon: o c?loar:
| NS 1. Small j—p; ! -Forme: . Brown
2. Moderate 2. Poorly-Formed] = ~ | 2. Brown-Red
3. Large 3. Liquid 3. Ten
4. Gray
5. Black
Typ;:
© SEYMOUR FOX 1978 il
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SMALL INTESTINE Page 2 of 3

Infarction: - | Quantity: Age: Location:
1. Present o 1. Single 4 1. R 1 1. Jof:
2. Ab 2. Multiple 2. Old 2. lleum
3. Diffuse
’ ’
Color of: Color: Mucosa: rb( Psge 3 )
1. Jejunal 1. White 1. N /
Mucoss ol 2. Tan 2. Ab I
2. llesl 3. Pink Mucosal Location:
Mucosa 4. Red Appearance: 1. Jejunum
Next §. Purple 1. Hy lastic a8 2, llsum
6. Black 2. Hypoplsstic 3. Diffuse
3. Atrophic
Naxt
Typ'o: Orlgltlt’: Typo:
Ul fon g ol 1. Singls . Intl
! 2 Perforationes 2. Multipl : 2 Neoplatic v
3, Infl ! . Traumatic
,
4, HOMOIMJNL
6. Fi fstule E Quantity: Configuration: Type:
Next 1. Single et Punctate 1. Traumatic
2. Multiple 2, Stellate . Neoplasti T
i 3. Lacerate 3. Inflammatory
4, Chemical
Page 3
Extent: Type:
1. Focal jag—gnd 1. Purulent ]
2. Diffuse 2, Granulomatous ; -
3. Chemical Tocation:
2, leum
Character: 3. Diffuse
1. Fresh .
2. Old \a
3. Fresh & Old |
Oulgltlty: Extent: Color:
o4 1. Single @i !. Focal g——gf 1. White
2, Multiple 2. Diffuse 2, Gray
3. Red
4. Yellow
N‘xr
[ Character: Congsistency: | Depth: Size:
L 1. Stenosing [ 1. Firm =81 1. Mucosal —mm F_
2, Ulcerative 2, Soft 2, Muscularis
3. Fungating 3. Necrotic 3. Serosal
4. Hemorrhagic
Q;llg;“’: Type:
o 1. Single jg—n{ 1. Colic
2. Multiple 2. Gastric
3. Veasiculer
4. Vaginsl
&, Cutaneous
© SEYMOUR FOX 1978 6. Paritonaal
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SMALL INTESTINE Page 3 of 3

%6¢

Color of: Color: Muscularis: Muscularis Location:
1. Jajunel 1. Red-8Brown 1. N 1\ A 1. Jejunum
Muscularis -—-" 2, Tan 2. Abnormal 1. Hyperplastic jagmagnd 2. lloum
2. lleal 3. Purple 2. Hypoplastic 3. Diffuse
Muscularis 4. 8lack 3. Atrophic
Next Noxt
1
Muscularis Type: [Quantity: Extont: Color:
Lesions: 1. Tumor | 1. Single gy 1. Focal -t 1. White
1. Present o{ 2. Hemorrhage 2. Multiple 2. Diffuse 2. Gray
2. ADSEN T emmmd Naxt 3. Red
4. Yellow
NK_«
C;m;._lruney: D;p;hb , Size: 1. . Lt,w‘llt}on:
. Firm , Submucosa ——mm . Jejunum
2, Soft [—» 2 ! ) 2, lteum
3. Necrotic 3, Serosal 3. Diffuse
4. Hemorrhagic
Charscter:
o 1. Fresh -
2. Old
Sevosa: Out 3. Frash & Old
S [ e
- Eoroul Location:
Appearance: 1. J
1. Fibrotic ) 2 leum
2. Necrotic 3. Diffuse
Negxt
]
S I Lesi: '7vpo: Extent: Type:
L 1. Present 4 1. Infl ji 1. Focal et 1. Purul - .1
. Absent 2, Hemorrhage «4 2, Diffuse 2. Granulomatous
3. TumalT_ 3. Chemical
L v t
Character:
(_ou ) 1. Fresh -
2, Oid -
3. Fresh & Old Loe;:llonz
' 1. Jofunum
(81 2. lteum
Quantity: Extent: Color: 3. Diffuse
1. Single Pl 1, Focal ) 1. White
2, Multiple 2, Diffuse 2. Gray
3. Red
4. Yellow
Nixt
Consistency: Size: | Y
1. Firm —_——mm nd hat
2, Soft
3, Necrotic
© SEYMOUR FOX 1978 4. Hemorrhagic |




VERMIFORM APPENDIX Page 1 of 1
Examine: Appendix: Appendix: Position:
1. Yes 1. NOIMa/| crvomed 1. Present 0. Normal
2. No 2. ADNOIrMalemfee—tgal 2. Absent 1. Retrocecal
G Reason 2. Subhepatic
Missing:
m 1. Agenesis
2. Surgical
REMOVE| umamtelpel  Time:
1. Recent m
2. Remote ;
Mechanical Type: Lesions: Type: Type: Perforated:
Lesions: 1. Obstruction 1. Prasent ce 1. Appendicitis 1. Purulent 1. Yes
1. Presen t e 2. Lumen 2. Absent 2. ADSCESS et 2. Gangrenous 2. No
2. Absent Obliteration 3. TUMOr agumems
3. Periappendiceal Next
Adhesions ([ Out ) Extent:
Next ” 1. Acute
* ( Out ) 2. Chronic
Depth: Location:
1. Mucosal 1. Proximal
2. Intramural 2. Middle
3. Serosal 3. Distal
4. Diffuse
Next

© SEYMOUR FOX 1978
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COLON Page 1 0of 3

Examined: Gross Surgica! Type: Time:
1. Yes i Appearance: Procedures: 1. Total Colt - = 1. Recent
2. Np 1. Normal. 1. Parformed emfumtged 2, Sogmental Resection e 2. Remote
2. ADNOIMel weteanumtgnd 2. Not 3. Oversewing of Perforation
e e I e A
. BI0P3 Y sl me: "
6. Col - 1. Rocent |y > Location:
Noxt 2. Remore 2. Ascending Colon
) § s
Quantity: Time: - oescending Colon
1. Single 1. Recent - 6. Sigmold Colon |
2. Multiple 2. Remote Xt
Time: Type:
1 1. Recent —p=1 1. Right
2. Remote 2. Transverse
3. Left
4. Sigmold
Congenits! '?vpo: | Location: Mechanical Type: Location:
Lge] Anomalies: LA /sy > 1. Cecum Leslons: 1. Adhesions 1. Cecum
1. Pressnt ] 2. Atros/eae - 2, Ascending Colon 1. Present 1 2, Diverticula 2. Ascending Colon
2. Ab 3. 8 /s g oty 3. T Colon 2, Ab 3. Obstructio 3. Transverse Colon
4, Megacolonag e 4. Descending Colon| Noxt Type: 4, Descending Colon
8. Duplicatioi | 8. Sigmold Colon 1. Intrinsic 5. Sigmoid Colon
6, Malrotation 6. Diffuse 2. Extrinsic 6. Diffuse
7. Situs Inversus Next Next
Next
LE \
Contents: "?vpo: Amount:
=1 1. Present o 1. Mucus et ey 1. N !
2. Abgent 2. 81000 atjmer 21 d
3. Blle g | 3. Decreased |
5, }WTQ— Pmn——
6. Foreign 8 Character:
Naxt 1. Fresh =
2. O/d
[ 3, Fresh & Old
Page 2
[Cotor:
1. Yellow
2, Green
3, Black
S c«;lo;:”
. Yellow —
2. White
3. Pale Green
A;ngunt’:l c?nwlv;_ﬂon B Colo;
o - Smal . -ormad‘_. 1. Brown
2. Moderate 2. Poorly- 2. Brown-Red
3. Large Formed 3. Tan
3. Liquid 4, Gray
5. Black
Type:
1. Bazoar

© SEYMOUR FOX 1978
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e 1. Siingle

lag—Gp{ 1. Cutoneous

2. Multiple

2. Peritoneal
3. Enteric
4, Vesicular

COLON Page 2 of 3
Color of: Page 3 Mucosal Location:
1. Cecal Mucosa J.(— ) Appearance: 1. Cecum
2. Ascending Colonic Mucosa & 1. Hyperpl 2. Ascending Colon
3. Transverse Colonic Mucosa 2. Hypoplastic [—%] 3. Transverse Colon
, Dy ding Colonic M. 3. Atrophic 4. Descending Colon
5, Sigmold Colanic Mucosa Next 5. Sigmoid Colon
6. Entire Mucosa 6. Diffuse
Naxt Next
1
Mucosal Type: I Quantity: Type:
Lesions: 1. Ul ion g —pd 1, Single — 1. Infl, y )‘ ad
5. anent—— 2, Perforation: 2. Multiple g !76_Icapla:lic
. Absent 3. Infl fi . Traumatic
4. Hemorrhage «g——
5. Tumor et
Page 3 6. Fistu!a et Quantity: Contigurstion: Type: Size:
Next 1. Single jag—e{ 1. Punctate 1. Traumatic e MY
2, Multiple 2, Stellate 2. Neoplastic
3, Lacerate 3. Inflammatory
[ Page3 ) 4. Chamical
Extent: Type: Location:
4 1. Focal jg—=1 1. Purulent - 1. Cecum
2. Diffuse 2. Granulomatous 2. Ascending Colon
3. Chemical 3. T Colon
e ——— 4. Descending Colon
Character: 6. Sigmoid Colon
- ; gr;h > 6. Diffuse
3. Fresh & Old Next
Oun;my;: ExtoFm: . Colcivr:h
1. Single i 7. Foca ] . White
2. Multiple 2. Diffuse 2, Gray
N 3. Red
4, Yellow
Nixl‘
—
Character: Consistency: Depth: Size:
1. Stenosing 1. Firm 1. Mucosal —mm
2. Ulcerative 2. Soft 2, Muscuiaris
3. Fungating 3. Necrotic 3. Serosal
4. Hemorrhagic 4. Adventitisl
Quantity: Type: ‘

L6T



COLON Page 30of 3

86¢

Color of: Color: Muscularis: | Musculasris Location:
1. Cacal Muscularsis . . 1. Red-Brown 1. N ! App al 1. Cecum
2A ding Colonic Musculari, 2, Tan 2, Ab !l 1. Hy lasti 2. Ascending Colon
3T Colonic M. laris 3. Purple 2. Hypoplastic 3. Transverse Colon
4. D¢ ding Calonic M laris 4. Black 3. Atrophic 4. Descending Calon
8, Sigmoid Colonic Mt lari . i Neoxt 5. Sigmoid Colon
6, Entire Musculsris 6. Diffuse
Naxt Next
|
Musculsris Type: Quantity: Extont: Cofor:
Leslons: 1. Tumor * 1. Single o4 1. Focal & 1. White
1. Present . He hap 2., Multiple 2. Diffuse 2, Gray
2. Ab. Next 3. Red
4. Yellow
.
Consistency: Depth: Size: | % Location:
1. Firm 1. Sub ! mm __ [VE1 1. Cecum
2. Soft 2.1 ! 2. Ascending Colon
3. Necrotic 3, Sarosal 3. Yransverse Colon
4. Hemorrhagic 4. Adventitial 4. Descending Colon
8. Sigmold Colon
(e — 6. Diffuse
Charscter: Next
1. Fresh
2. Old [
[Sercsa Out 3. Frash & OId
Adventitia: .
1. NOIMa! ey
2. Abnormal=—y Serosal/Advantitisl Location:
Appearance: 1. Cecum
1. Fibrotic 2. Ascending Colon
2, Necrotic 3. Transverse Colon
Ne 4. Descending Colon
5. Sigmoid Colon
Next
E;oulhdv.nmltl Type: Extont: Type:
Lesions: 1. Infl 1. Focal & 1. Purulent
1. Present 2. Homorrhage = 2, Diffuse . Granul
pent 3. Tumo 3, Chemical
Xt
[ Character:
Ou zon" “ Locat
t 2
1. Cecum
3. Fresh & Oid 2. Ascending Colon
§ g ol
Quantity: Extent: Color: - aescanding Colon
1. Single 1 1. Focal ——] 7. White 6. Slgmoid Colon
2, Multiple 2. Diffuse 2. Gray il
3. Red
4. Yellow
ant
C?n;!lnmv: Size: e
. Firm — mm i
1 2 Soft
3. Necrotic
© SEYMOUR FOX 1978 4. Hemorrhagic




Page 1 of 2

RECTUM
Examine: Gros Congenitsl Yype: Location: Mechanics! Type: Location:
. Ye App Ancmalies: 1. Stanosis ey —.lA 1. Proximal Lesions: 1. Strictures 1. Proximal
. No 1. N ] 1. Present 2, Atresis g & 1 2. Middle 1. Present 2. Prolapse 2. Middle
2, Ab ! o] 2. Absent 3. Duplicationag—=asy 3. Distal 2, Absent 3. Sinuses 3. Oistal
4. Megarectum 4. Diffuse 4. Fissures 4. Diffuse
Out Naxt Next Negxt Next
J Contents: Type: Amount:
ol 1P o 1. Mucus e ot 1. N !
2., Absent 2. Blood < " 2. 1 d
- g Bile ag——
5. -
6. Foreign B Character:
Nexe 1. Fresh
2. 0ld T
3. Fresh & Old |
Mucossl Color: Mhucosa: o {(_fwe2 ) Mucosal
1. White ol 1. A Appsarance: Color: Amount;
2. Ten 2, Ab /. 1. Hy 1. Yellow 1. Smell
3. Pink 2, Hypoplastic 2. Green b 2. Moderste
4. Red 3. Atrophic 3. Black 3. Larpe
8. Purple Next
6. Black
Color:
1. Yeliow
2. Whits
Type: Quantity: Type: 3. Pale Green
1. L - o={ 1. Single - 1. Inf] Y
1 2./ / 2, Multiple 2. Neoplastic
3. Parforati y 3. Traumatic Amount: Configuration: Color:
4.4 1. Small 1. Well-Formed Lo 1. Brown
8, Tumor atme 2. Moderate 7 | 2 Poorly- 2. Red-Brown
. Fistuls = Extent: Type: 3. Large Formed 3. Tan
Next 1. Focel o 1. Puruient 3, Liquid 4. Gray
2. Diffuse 2, Granulomatous) 4. Im&md 5. Black
3. Chemical | Type:
(__Poe2) - 1. Shot Glass
Guantity: Configuration: Type:
1. Single al 1P o I T ic | m
2. Muitiple 2. Stellate 7| 2 Neopisstic
3. Lacerste 3. Inflammatory
4. Chemical
Charscter:
1. Fresh
1 200
3, Fresh & Old
Quantity: Extent: Color:
1. Single 1. Focs! 1. White
2. Multiple 2. Diffuse 2. Gray
3. Red
4. Yellow
. 3
L Character: | Consistency: | Depth: Size:
1. S I 1 1. Firm = 1. Mucosal ————mm
2. Ulcerative 2. Soft 2, Intramural .
3. Funpating 3, Necrotic 3. Adventitial
Le Hemorrhagic
Quantity: Type:
1. Single 1. Vaginal
2. Multiple i 2. Vesicular
3. Enteric
4. Peritones!

© SEYMOURFOX 1978
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RECTUM

Page 2 of 2
Muscularis Eolor:r Muscularis: Muscularis Appearance:
1. Brown-Red |_gl 1. Normal. 1. Hyperplastic
2, Tan 2. Abnormaleee —H 2, Hypoplastic
3. Purple 3. Atrophic
4, Black Next
| Mus;ularis Lesions: '_y’/pg_: Oua;tlty: Ext;gt: Color:
1. Present . Tumor 1. Single =g 1. Focal ag—p{ 1. White
2. Absent 2. Hemorrhage 2, Multiple 2. Diffuse 2. Gray
Naxt 3. Red
4, Yalxw
axt
d ‘f
L Con’s:lstency: Dcpg;; Size:
1. Firm g - mucosal r_’ mm
2. Soft 2. Intramursl
3. Necrotic 3. Adventitial
Adventitia: Advantitial 4. Hemorrhagic
Lb 1. Norma| asme Appearance:
2. Abnorms| === 0. Normal Ch -
1. Fibrotic 1",'..‘;?’:'
2. Necrotic = 2 old
3. Fresh & Old
Adventitist Lesions: ype: Extent: Type:
1. Prosont e 1. Inflammation 1. Focal 1. Purulent
2. Absent 2, Hemorrhage 2. Diffuse 2. Granulomatous
3. Tumor 3. Chemical
Neaxt
m ' Character:
1. Frash
Out 2. Old
3. Fresh & Old
Oungtltw E)’(topgt: , c;n%;
1. Single . Foca, P_’ . White
2. Multiple 2, Diffuse 2. Gray
’ y 3. Red
4. Yellow

© SEYMOUR FOX 1978
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3. Necrotic
4. Hemorrhagic

Size:
—— mm
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Page 1 of 1

Type:
1. Shot Glass

ANUS
Examine: Anus:
1. Yes helied 1. NOrma | ewemend
2. No 2, Abnormal e Caongenital Type: Mechanical Typs:
—L. Anomalies: 1. Imperforate Lesions: 1. Strictures
1 1. Prasant Anus 1. Prosent eeed 2, Prolapse
Out 2, Absent 2.8 i 2. ADSON t et 3. Foreign
3. Duplication Body -
4. Cloaca Next
th
Non-Epidermal Type: Extent: Bleeding:
Lesions: 1. Hemorrhoids | 1. Internal 1. Present
1. Prosen t e 2, Perforation e 2, External 2. Absant
2. Absent 3, Fistuls - 3, Internal &
Next External
Quantity: Configurstion: Type: Size
1. Single 1. Punctate -1, Traumatic — mm
2. Multiple 2. Stellate 2. Inflsmmatory
3. Lacerate 3. Neoplastic
4. Chamical
Quantity:
1 1. Single
2. Multiple
ype: Extont: Tyes:
1. Fissures 1 ! Focal 1. Purulent
2. Infl ione$ 2. Diffuse 2. Granulomatous
3. Tumoqu-— 3. Chamical
t
[o] ity: Configuration: Color: Size:
Out 1. Single jag—=p] 1. Sossile lat—»{ 1. White —— mm
2. Multiple 2. Papular 2. Gray
3. Pedunculated| 3. Yellow
4. Rad
b, Brown
6. Black
Negxt

© SEYMOUR FOX 1978
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LIVER

Examine: Waeight: Capsular Color: Capsule:
1. Yes — gms 1. Rad-Brown 1. Normal
2. Np . ' 2. Red 2, Abnormal
] 3, Yellow
4. Gresn
5. White
6. Transparent
Capsular Lesions: Quantity: }
1. Cy5t atffmmnnnmm 1. Single Location:
2. Ischemic Focus 2. Multiple 1. Left Lobe
3. Hemangioma«eg- 2. Right Lobe
4. Granuloma s = .. 3. Caudate Lobe
5. Abscess Type: 4. Quadrate Lobe
6. Area of Necrosisi 1. Patechiae 5. Diffuse
7. Hemorrhage 2, Purpura Next
8. Tumor«$ 3. Ecchymoses
Next
Quantity: Extent: Color:
1. Single 1. Focal 1. White
2, Multiple 2. Diffuse 2. Tan
3. Yellow
4. Gray
5, Rad
6. Brown
7. Blue
8. Green
No‘t
Consistency: Size: Origin:
1. Firm — MM 1. Primary -
2, Soft 2. Metastatic
3. Cystic 3, Undetermined
4. Hemorrhagic
8, Necrotic
Cut Surface: Cut Surface Cut Surface Cut Surface Cut Surface Cut Surface Architecture:
1. NOIma| eem—p: Configuration: Consistency: Texture: Color: 0. Normal
2. ABNOIMa| cxmeleeee—etgpel 0. Normal 0. Normal jeed 1, Sooth 1. Red-Brown jeigpd 1. Accentuated
' 1. Bulging 1. Firm 2. Granular 2, Red 2, Well-Preserved
2. Shrunken 2. Soft 3. Nodular 3. Yallow 3. Obscured
3. Friable 4. Fibrous 4. Green 4. Micronodular
4. Mushy 5. Greasy 5. Brown 5. Macronodular
6. Waxy 6. Gray 6. Consistent with Chronic
7. Purple Passive Congestion

© SEYMOUR FOX 1978

7. Consistent with Central
Hemorrhsgic Necrosis

8. Consistent with Cholestasis

Page 1 of 2
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LIVER

Cut Surface Type: Quantity:
Lesions: 1. Ischemic Focus. 1. Single s~
1. Present 2, He i 2. Multiple
2. Absent 3. G / -l
4. Ab -
5. Area of Quantity: Size:
Hemorrhage < 1. Single —— mm
6. Area of 2, Multiple
Necrosis aagp————
7 e Q Configurati Si —b
. Infarctea ity: onfiguration: z0:
9. TUMOT et l-h 1. Single g 1. Well- —mm
Next 2, Multiple Demarcated
2. Diffuse
0ua§ltlt\;: Exu;_!\t: , c«:ltwh
1. Single jg—epi 1. Foca. 1. ite
2. Multiple 2. Diffuse 2. Tan
3. Yellow
4, Gray
8. Red
6. Brown
7. Blue
8. Green
N‘xt
I_. Consistency: Size: Origin:
1. Firm (C—" om 1. Primary
2. Soft 2. Matastatic
3. Cystic 3. Undetermined
4. Hemorrhagic
6. Necrotic
_li_i;palig Veins $¢'>‘rtul :’Ilein
rombi: rombi: -—-
1. Present 1. Present m
2. Absent 2. Absent

© SEYMOUR FOX 1978

Page 2 of 2

Depth:
1. Subcapsular
2. Deep
Parenchymal

tocsation:
1. Left Lobe
2. Right Lobe
3, Caudate Lobe
4. Quadrate Lobs
5. Diffuse
Noxt
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GALLBLADDER AND DUCTAL SYSTEM

Page 1 of 2

© SEYMOURFOX 1978

: —
Gallbladder: ‘m Congenital Type:
1. Normal cueem-d Anomalies: 1. Hypoplssia
2. ADNOIMa] i 1. Present 2. Hy, lasi:
Gallbladder: Reason 2. Absent. 3. Intrahapatic Gallbladder
1. Present Missing: 4. Septate Gallbladder
2, Absent ; ;, ! I Tire g g]lzb»d G'II%‘Zﬁ,dda Type: .
, Surgica ¢ . Reduplicate Gallbladder 1. Intrahepatic
ROMOVS! ey 1. Recent ( out ) 7. Atmla‘—-——r. 2. Extrahepatic
2, Remote Next
]
L Coltg:’k S‘"I;I V\‘I;Illvsm: . c;m;,onu: Ty B;I Amount: Type: b
1. Dark Green _‘ 1. Normal ] 0. Norma,  eae@] 1+ Pro50nt cemeteep] 1, Bl gty ml 1. Cholesterol-Bilirubin-Calcium
2. Red-Green 2. Distended 1. Thickened 2. Absent 2, Pus =g . 2. Bilirubin-Calcium
3. Red 3, Edematous 2. Thinned 3, Mucus . e 3. Cholesterol
4. White . 4, Atrophic 4. Cholelithage] Quantity: 4. Calcium Carbonate
&. Violet 8, Collapsed Next 1. Single §. Compound
6. Yellow-Green 2. Multiple
L Lasions: "I’ypn: Extent:
1. Present f 1. Necrosis < 1. Focal
2, Abgent 2. Inflammation 2. Diffuse
3. Tumor e
Next
(Page2 ) Character:
1. Acute
2. Chronic
3. Acute & Chronic g
4. Suppurative S
8. Gangrenous
Quantity: Extent: Origin: Depth:
1. Single {g—t 1. Focal & 1. Primary = 1. M !
2, Multiple 2. Diffuse 2, Matastatic 2. Intramural
3. Adventitial



GALLBLADDER AND DUCTAL SYSTEM

co¢

Page 2 of 2
Ducts! System: r’( Out
1. Normal— 7
Abnormality: Location: Side:
1. Stenosis g 1. Cystic Duct 1. Left
Lgt 2. Dilation «ag— o] 2. C Duct 2. Right
3. Atr65/8 et 3. Common 3. Bilateral
‘4. Obstructi Hepatic Duct
Next 4. Hepatic Duct =
Next
Location: Side: Type:
1. Cystic Duct 1. Left 1. Cholelithiasis
4 2, Common Duct 2. Right 2, Extrinslc Mass
3. Common 3. Bilateral 3. Atresia
Hapatic Duct o —— 4. Intrinslc Tumor
Next
Contents: Type: Location: Side:
] 1. Prosontemeeectamegin] 1. Bil6 aemmm 1. Cystic Duct 1. Left
2. ADSOT t ewomnd 2. Pus = & 2, C Duct 2. Right
3. MUCUS ] 3. Common 3. Bilateral
4. Cholelith agge X Hepatic Duct
Next Quantity: 4. Hepatic Duct
1. Single
2. Multiple
Type: Location:
1. Atrophy «% 1. Cystic Duct
2. Nocrosis e 2. Common Duct
3. Inflammatio Extent: — &1 3 C Side:
4. Tumor. 1. Focal SUN—— Hepatic Duct 1. Left
2. Diffuse 4. Hepatic Duct 2. Right
Next 3. Bilateral
Character:
T .
. Chronic
3. Acute & Chronic
4. Suppurative
5. Gangrenous
Quantity: Extent: 0rigin: Size:
) —1 1. Single 1. Focal [ — 1. Primary [ —1_  mm d
2. Multiple 2, Diffuse 2. Metastatic
© SEYMOUR FOX 1878




PANCREAS Page 1 of 2
Examine: Agenesis: l—.( Out
;. Yo ot 1. ;r;.ram )
. No 2. Absant :
x Length: I . I Weight: I . Gross Appearance: ﬂ Page2 )
—_mm — gms 1. N !
2. ADNOIME| et _I
Congenital Type: Location: Size: Surface Color: Surfsce Consistency:
Anomalies: 1. Hypoplesia 1. Duodenai Wall 0. Normal 1. White 1. Normal
1. P —gpd 2, Hy lasi 2. Stomach &1 . Enlarged 2. Yellow 8 2 Fibrotic
2. Absent 3, Annul. 3. Jejunum 2. Atrophic 3. Red-Brown 3. Soft
Pancreas 4. lleum
4. Aberrant 5. Meckel's
Pancreatic Diverticulum
Tissu6 atmmctenceefud 6. Gall Bladder
Next 7. Splenic Cspsuls)
8. Esophagus
9. Mesentery
10. Omentum
Next
Type: Extent: [Character:
1. infl: & 1. Focal -y 1. Acute i
o 2 Cysteg 2. Diffuse 2. Chronic
3. Hemorrhage. :
4, Fat Necrosis
5. AD5CO5S et Quantity: Size: Location:
6. Tumorag 1. Single —_—mm 1. Head
Next 2. Multiple gl 2. Body
3. Tail
4. Diffuse
([ Poge2) E;(l;_nt: Cha;_octm Next
Cepd 1. Focal 1. Frosh &
2, Diffuse 2. O/d i
3, Fresh & Old
O;Jag;ltylz Exto’?t: ,
] 1. Single 1. Foca g
2. Multiple 2. Diffuse
Quantity: Extent: Color:
1. Single 1. Focal 1. White
2, Multiple 2. Diffuse T} 2 Gray
3. Yellow
4. Brown
5. Red
6. Ten
7. Pink
Neoxt
[}
L Consistancy: '51!9!:\:
1. Firm d 1. Primary
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2, Soft

3. Cystic
4. Necrotic
| 5. Hemorrhagi

2, Matastatic
3. Undetermin

90¢



PANCREAS Page 2 of 2

Cut Surface Cut Surface Cut Surface
Color: Texture: COnIfJguvaﬁon:
1. White —gnd 0. Normal et 7. Normal
2, Yellow 1. Granular 2. Lobular
3. Red-Brown 2. Smooth 3. Atrophic
3. Softened
4. Fibrous
Parenchymal Type: Extent: Character:
Lesions: . 1. Inflammation o1 . Focal a8 7. Acute ——
1. Prosent el 2. Cyst«$- 2. Diffuse 2. Chronic
2. Absent 3. Hemorrhag
4, Zat'Necrosis revY S - -
5. Abscess et antity: ze: ocation:
6. Tumor < Lt ;. Single i mm = 1. Head
Next 2. Multiple 2. Body
‘ [ 3. Tail
4. Diffuse
Extent: Character: Next
| 1. Focal i —p| 7. Fresh e
2, Diffuse 2, Old
3. Fresh
& Old
Oua;"titv: Extt;.pt:
1. Single 1. Focal
2. Multiple 2. Diffuse
Ouag,tity: Extant: CoI%:
] 1. Single P._J 1. Focal l—n 1. White
2. Multiple 2. Diffuse 2, Gray
3. Yellow
4. Brown
5. Red
6. Tan
7. Pink

ijt
Consistency: Origin: [ Size:
1. Firm j §—8=t 7. Primary "’I — mm ]

2, Soft 2. Metastatic
3, Cystic 3. Undetermined|
4. Necrotic

© SEYMOUR FOX 1978 5. Hemorrhagic
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SPLEEN Page 1 of 2
Examine: Spleen: Waight: Spleen: -;m.
1. Yes 1. Present gms 1. NOTM3 )
2. No 2, ADSEN comammnnt 2, Abnormal.
Reason Missing:
1. Agonaslls— el =
2. Surgica ime: )
ROMOVA! aaend 1. Recent | ( Out )
2. Remote
Congenitai Type: Quantity: Location: Capeule: Capsular Texture: Capsuiar Color:
Anomaiies: 1. Hypoplasia 1. Single lg—g»| 1. Gastrolisnal 1. NOIMa! e 1. Smooth 1. Gray-Red
1. Prosant ceme 2. Abnormal 2, Multiple Ligament , Abnormal, 2. Wrinkled 2. Pale Red
2. Absent Lobulati 2. Lienorensl 3. Granular 3. Blus-Red
3. Accessory g Ligament 4. Fibrotic 4. Dark Red
Spleen 3. Pancreatic Tail &. Hyalinlzed 5. Gray
Next 4. Splenic Hilum 6. Thickened 6. Brown
8. Omentum Npxe 7. Blue
6. Mesentery 1 8. Blsck
Neoxt
Capsulsr Typs: Quantity:
Lesions: 1. CY5t e —gpd 1. Sing'e
1. Present wuwmm 2. Infla i 2. Multiple
2, Absent 3. L ionesg:
4. Tumor«g
Neaxt xtent: Character:
((Page2 ) : 1. Focal le—] 1. Acute
2. Diffuse 2. Subacute
((Page2 ) 3. Chronic
Quantity: Location:
s 1. Single jg—{ 1. Subdisphragmatic Surface
2. Multiple 2, Hitum
3. Convexity
Noxt
0;113;“7: Ext,.pt: / Colcg:
e 1. Single ] I. Foca 1. Gray
2. Multiple 2. Diffuse 2. White
3. Yallow
4. Brown
5. Red
6. Ten
NaFt
L Consistency: Origin: Size:
1. Firm 1. Primary p— )
2. Soft 2, Metastatic
3. Frisble 3. Und /i

© SEYMOUR FOX 1979

4. Hemorrhagic|
&. Necrotic
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SPLEEN Page 2 of 2
Parenchyma: Parenchymal Parenchymal Cut Surface Type:
. Normal Color: Consistency: Architecture: 1. Malpighian Corpuscles Accen d
2. ADNOrmal aeetume=tpet 1. Gray-Red gl 1. Firm 1. NOI™M 8| et 2. Malpighian Corpuscles Obscured
2, Pale Red 2, Soft 2. AHNOrma) et 3. Malpighian Corpuscles Absent
3, Blue-Red 3. Friable 4. Trabeculae Accentuated
4. Dark Red 5. Arsas of Dense Fibrosis
5. Gray Next
6. Brown
7. Blue
8. Black
Parenchymal Type: Quantity: Size:
Lesions: 1. Siderofibrotic Nodul 1. Single ot om
1. Présent comemtemmggned 2, Granuli — 2. Multiple
2. Absent. 3. Cyst
4. Calcification et
5. Infarct g Quantity:
6. Tumor =% 1. Single
4 Next 2. Multiple
|
Ouagttityl: A?.R Slué " Lc’u:;tlgn:
Te Vel . Single ] 1. Recent 1. Sma . Subcspsular
Splenic Vein 2. Multiple 2. o 2. Large 2. Intraparenchymal
e
3 t
= Q;laggit\’(: E:’mfr_m y c?loer:
el 1. Single g~ 1. Foca g—»{ 1. Gray
2. Multiple 2. Diffuse 2, White
3. Yellow
4. Brown
5. Red
6. Tan
53
Consistency: Origin: Location: Size:
1. Firm j)—d 1. Primary 1. Subcapsular — mm
2, Soft 2. Metastatic 2. Intraparenchymal
3. Friable 3. Undatermined,
4. Hemorrhagic

© SEYMOUR FOX 1978

5. Necrotic
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Examine: Adenopathy:
1. Yes 1. Preson t e
2, No 2. Abgent

© SEYMOUR FOX 1978

Type:
1. Hyperemic
2. Fibrotic.

3. Hyperplasticie®

LYMPH NODES

4. Tumefactives
8. Necrotic atege
Next

Location:

1. Cervical

2, Axillary

3. Inguinal

4. Madiastinal

5. Retroperitoneal

3. Inguinal

4. Mediastinal

5, Retroperitoneal
6. Deep Pelvic

2. Para-Aortic

6. Deep Pelvic
7. Para-Aortic
Neoxt
Location: Architecture:
1. Cervical - 1. Homogenous,
2, Axillary 2. Nodular -

Page 1 of 1

3. Inguinal

a1 4, Modliastinal

8. Retroperitoneal

6. Desp Pelvic

7. Para-Aortic
Nagxt

Next
Location: Architecture: Consistency: Texture:
1. Carvical - 1. Homogenous 1. Hard h_. 1. Smooth
2. Axillary 2. Nodular 2. Firm 2. Granular
> 3. Inguinal 3. Fluctuant
4, Mediastinal 4. Necrotic
5, Retroperitoneal 8. Hemorrhagicl
6. Deep Pelvic
7. Para-Aortic
Next
Color: Average Size: Configuration:
1. Gray —_—mm g0 7, Matted
2. White 2. Free
3. Red
4. Brown
5. Yellow
Neoxt
Location: Type: Average Size:
1. Cervical 1. Purulent — MM
2, Axillary 2. Caseous

0T¢



KIDNEYS Page 1 of b

Kidney(s) Reason Missing: Time: Side:
Missing: 1. Surgical 1. Recent —— 1. Left -]
1. Yes ReMOVa! el 2. Remote 2. Right Sy
2. No Agenesi: ‘ 3. Bilatoral—f——p{_ Out )
associ;tod Side’j
s enal Artery: > 1. Loft enmmmnged
1. Present 2, Right '
# 2. Absent 3. Bilatora| smet Out
— ‘
Kidney Size: Weight:
Measured: 0. Normal — gms
1. Left 1. Enlarged '
2. Right 2, Small
Noxt 3, Atrophic
4, Swollen
Kidneys: Out
1. Both Normalaems
2. Left Normal - .
Right Abnormald Surgical Procedures: Type: Time: Side:
3. Right Normal - 1. Performed feeeeepind 1, Op6n BiOpSsY e 1. Recent 1. Left
Left Abnormal e 2, Not Performed == 2. Percutaneous Biopsy: 2. Remote 2. Right
4, Both Abnormal 3, Partial Naphrectomy
4. Renal Transplanteeg-4 e
Next | Time: Location:
| 1. Recent 1. Pelvic Cavity
I 2. Remote 2. lliac Fossa
3. Pelvic Brim
Congenital Type:
Anomalies: 1. HypOPp /858 atemeeem—
1. Present boneelid 2. Aplasia =g Side:
2. Absent 3. EXSUIOPh Y aifmmmmaeesmmmsnend 1. Left
4. Horseshoe Kidney 2, Right
: 8. Supernumerary Kidney 3. Bilateral
6. Polycystic Kidnay e Ty -
7. Ectopic Kidngy el I 1 Par.tia /
8. Anomalous Renal ﬁg‘atryr_ 2. Complete

Location:
1. Pelvic Cavity
2. litac Fossa
3. Pelvic Brim

Side: Associated Hydrouretar:
1. l’-?eft 1. Present
© SEYMOUR FOX 1978 2. Right 2. Absent

1T¢



KIDNEYS Page 2 of 5

Capsular Lesions: Type: Extent: Character : Type:
1. Present 1. Infl; it 1. Focal jag—gn{ 1. Acute lag——0n4 1. Purulent .,
2. Ab 2. Scareg . 2, Diffuse 2. Chronic 2. Granulomatous| -
3. Pitting = 3. Necrotizing
4. Hemorrhage
8. Infarct ag-
6. Abscoss g Quantity: Extent: Color: Configuration:
7. Tumor et 1. Single 1. Focal g4 1. Gray g 1. Wedge-Shaped
Naxt 2. Multiple 2. Diffuse 2, White 2. Punctate
’ 3. Yellow 3. Irregular
4. Red
Side: -
1. Laft
2. Right
3. Bilateral
T}yp": . Y SI'doZ . L:czﬂon: ,
X, . Left . Lower Pole
™1 2 purpurs [ y | ™1 2 Right =1 3 Upper Pole
3. Ecchymoses 3. Bilateral 3. Hilum
4. Diffuse
Next
Quantity: Age: Contiguration:
e 1. Single 4—»| 1. Recant [ —»1 1. Woll-D d gt
2. Multiple 2. Moderately 2. Diffuse
3 gacont
. Old
Quantity: Color: Size:
1 1. Single < 1. White i mm
2. Multiple 2. Yellow
3. Light Green
4. Red
Quantity: Extent: Consistency: Size:
o4 1. Single g— 1. Focal 1. Firm = —_—mm
2. Multiple 2. Diffuse 2. Soft
3. Cystic
4. Necrotic
5, Hemorrhagic
Stripping of Resistance:
Lo Capsule: 1. With Ease
1. Left Kidney [ | 2. With ’ J
2. Right Kidney Difficulty
Naxt Side: Location: Renal Vein Lymphatic
1. Left ol 1. Lower Pole : Invol
2. Right — | 2. Upper Pole 1. Yes T | 1. Yes
Cut Surface Page 3 3. Bilateral 3. Hilum 2. No 2. No
o»{ Configureti 4, Diffuse
1. NOIma! eesmsmed Npxt
2. ADNOIMAal enenet Abnormal Cut Type:
_L- Surface: 1. Bulging
1. Left Kidney ~ 1 2. Depressed

2. Right Kidney
Next

© SEYMOUR FOX 1978 Poge 3
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Amount of
Peripelvic Fat:
0. Normal
1. Increased
2. Decreased

KIDNEYS
Cortices: Page 4 Texture: Size: Color:
1. Both Normal 0. Normal 0. Normal 1. Clay
2. Left Normal - 1. Smooth —- 1. Enlarged —— 2. Red-Brown
Right Abnormal; Abnormal Cortex 2. Dry 2. Reduced 3. Gray-Red
3. Right Normal - Examined 3. Finely 3. Small 4. Yellow
Left Abnormale 1. Left Granular 8. Dark Green
4. Both Abnormale 2. Right 4. Coarsely 6. Red
Next Granular 7. Gray
8. Purple
9. Gray-Brown
10. Gray-White
Thickness: Architecture: Cortico-Medullary
— mm 0. Normal Demarcation:
1. Obscured 1. Sharp
2. Absent 2. Indistinct
Cortical Lesions: Type: Quantity: Color: Size:
ket 7. Present 1, Ab - 1. Single 1. Gray =i __ mm
2. Abgent 2, Cyst agg— 2. Multiple 2. White
3. HOMOrrhage e 3. Yellow
4. Fibrosis et 4, Red
CPases ) 6. Tumor e
Next
. Quantity: Size: Contents:
1. Single mm 1. Urine
Page 4 2, Multiple 2, Serous Fluid
3. Blood
.
Type:
1. Petechiae -
2. Purpura
3. Ecchymoses
Extent:
1. Focal =
2. Diffuse
O;Jagtit\;: ExteFr_n: y c;mg:
becenened 1. Single lg—pd 1. Foca ot —— e . Gray
2. Multiple 2. Diffuse 2. White
3. Yellow
4. Brown
5. Red

Nixt

Consistency:
1. Firm
2. Soft
3. Friable
4. Necrotic
8. Hemorrhagic

Side:
1. Left
2. Right
3. Bilateral

Page 3 of 6

Location:
1. Lower Pole
2. Upper Pole
3. Hilum
4. Diffuse
Next

€1¢e



Page 4 of 6

Side:
1. Left
2. Right
3. Bilateral

KIDNEYS
Meduliae: Page 6
1. Both Normale—i
2, Left Normal - e
Rightxbnormal Abnorma‘: Medulla Sile/:v / c«m;,r: 0.8 Pyramidal
3. Right Normal - Examined: 0. Norma 1. Purple-Blue Contour:
Left Abnormale) 1, Left 1. Eniarged [ 2. Pale Yellow [ 0. Normal
4. Both Abnormal. 2. Right 2. Small 3. Brown 1. Blunted
Naxt 3. Atrophic 4. Rod 2. Necrotic
—J
Meduliar Lesions: Type: Quantity: Color: Configuration:
1. Prosent et 1. Scar | 1. Single jag—t 1. Gray g4 1. Wedge-Shaped|
2. Abgent 2. Hemorrhage 2. Multiple 2. White 2. Punctate
3. Necrosis e 3. Yellow 3. Irregular
4. TuMOr aggem 4. Red
Next
Type:
1. Patechiae
2, Purpura
3. Ecchymoses
Extent: Character:
1. Focal 1. Coagulative
- 2. Diffuse 2. Hemorrhagic
3. Saptic
Quantity: Extent: Color:
‘veemefid 1. Single 1. Focal jg—>1 1. Gray
2. Multiple 2. Diffuse 2. White
3. Yellow
4. Brown
5. Red
Nixt
I Consistency: Size:
1. Firm —mm =

© SEYMOUR FOX 1978

2. Soft
3. Friable
4. Necrotic

5. Hemorrhagic

Location:
1. Lower Pole

[—81 2. Upper Pole

3. Hilum
4. Diffuse
Neoxt

AR



.

3. Right Normal for Age -

Left Ab,

4. Both Abnormal.

© SEYMOUR FOX 1978

Abnormality:
1 [ 1e

2: Atr65/8 et
3. Occlusion g
4. Hypoplasia

8. Atheroscierosis
NT“ I

KIDNEYS Page 6 of 6
Calyces & Pelves: Abnormal Calyces Configuration: Lumen Contents: Type:
1. Both N I & Pelvis Examined: 1. Normal 1. Present et 1. Clear Fluid
2, Left Normal - 1. Left [ 9= 2, Dilated 2. Absant 2. Turbid Fluid
Right Abnormals 2. Right 3. Blunted 3. Purulent Fluid
3. Right Normal - Neoxt 4. Stenosed 4. Hemorrhagic Fluid Quantity:
Left Abnormal. 5. Reduplicate §. Calculus = 1. Single
4. Both Abnormalj Next Next 2. Multiple
Lesions: Type: Character:
1. Present 1. Inflammation el 1. Acute
2. Absent . Ulceration g 2. Chronic
3. Hemorrhage
4. Metaplasia
8. Neoplasia Quantity: Depth:
Ne, 1. Single g~ 1. Superficial ot
2. Multiple 2, Deap
Type: b
2. Purpura
3. Ecchymoses
Extent: 3. Biiateral
1. Focal — —
2. Diffuse
Quantity: Extent: Color:
| 1. Single 1. Focal lag—»{ 7. Gray
2. Multiple 2, Diffuse 2, White
3. Yellow
4. Brown
5. Red
Nixt
Consistency: Size:
1. Firm < .I ——mm [ -
2. Soft
3. Friable
4. Nescrotic
8. Hemorrhagic
Renal Arteries: Renal Vein Side:
1. Both N ! for Age Thrombsis: 1. Left
2. Left Normal for Age - 1. Prosent cementemppd 2. Right
Right Abnormal. 2. Abgent 3. Bilateral

Extent: Side:
1. Minimal ! 1. Left
2. Moderate 2. Right
3. Marked 3. Bilaterai
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Ureters:

1. Both Normal e m-
2. Left Normal-

URETERS

Page 1 of 2

1. D.ivanlculé

Side:
1. Left
2. Right

2. Turbid Fluid

3. Purulent Fluid

4. Hemorrhagic Fluid
-$

Next

Quantity:
1. Single
2. Multiple

Side: Location:
1. Prosent eemtemcing 2, Strictures atpe—— 1. Left 1. Upper Third
2. Absent 3. TOTSiON el 2, Right 2. Middle Third
4. Magalouretoraag=— 3. Bilateral 3. Lower Third
5. Valves e 4. Upper Two-Thirds
6. Hypoplasiaagee S —— 5. Lower Two-Thirds
7. Double Ureter - Side: 6. Diffuse
8. Bifid Ureteres 1. Left
9. Retrocaval Ureter, 2. Right
10. Ureteroce!ls et 3. Bilateral
11. Hydrouretor«,
12. Ectopic Ureter«g
Next L_. Quantity: Location:
1. Single | 1. Mid-Trigonaleag=1
2. Multiple 2. Vesicle Outlet
' 3. Ejaculatory Duct,
4. Seminal Vesicle
5. Prostate
6. Urethra
7. Vagina
8., Corvix
c?nggu;;gon: — SIId OL: f é:mlnal SI’d ez f > Typz‘l Fluid
. Dila . Left ntents: . Left . Clear Flui
2. Stenotic 2. Right 1. Present meee—fmeempd 2. Right
3. Hyparﬁ’lasrlc 3. Bilateral 2. Absent 3. Bilateral
xt
5. Caleul
Page 2
© SEYMOUR FOX 1978

Right Abnormald —
3. Right Normal- Ureter(s) Missing :l Reason Missing:
Left Abnormal = 1. Yes &y 7. Ag j
4. Both Abnormal= 2. No 2, Surgical
ROMOV| emend Time: Side:
1. Recent 1. Left j:l______
2. Remote 2. Right
3. Bilatoral smmfmmmpf_ Out )
Surgical Time: Type:
Procedures: 1. Recent 1. Removal of Strictures
1. Performed e 2. Remote 2. Reimplantation to Colon
2. Not 3. Relmpiantation to Rectum 3. Bilateral
Performed — 4. Reimplantation to Bladder
I 5. Reimplantation to Skin
Congenital Type
Anomalies:

9T¢



URETERS Page 2 of 2

LTE

Mucosal Type: I >
Lesions: 1. Mataplasiaw
1. Prosen t emmmmm 2. Inflammation{ Character:
2. Abgent 1. Acute - .
2. Chronic
* 3. Bilateral
m Cha;‘aactor: Doplth: .
1. Petechiae 1. Intraluminal
2. Purpura - 2. Mucosal [
3. Ecchymoses 3. Serosal
Quantity: Extent: Depth: Side: Location:
eeemeind 1, Single 1. Superficial ==y 1, Intraluminal 1. Left g4 7. Upper Third
2. Multiple 2. Desp 2. Mucosal 2. Right 2. Middle Third
3. Serosal 3. Bilateral 3. Lower Third
Ny 4. Upper Two-Thirds
— — 8. Lower Two-Thirds
ype: Side: Lesion: 6. Diffuse
Cind 1. Intrinsic g1 ;. Loft j§—= 1, Strictures
2. Extrinsic 2. Right 2. Blood Clot
3. Bilateral 3. Tumor
4. Pregnancy Quantity:
&, Inflammation J. 1. Single
6. Calculus atp—i 2. Multiple
Quantity: Extent: Color: Consistency: Depth:
bereeeeeed 1. Single jg—{ 1. Focal jg——8o1 1. Yeollow r® 1. Firm j<¢—8> 1. Intraluminal
2. Multiple 2, Diffuse 2. White 2, Soft 2. Mucosal
3. Gray 3. Hemorrhagic 3. Serosal
4. Red 4. Necrotic
Ngxt &, Cystic
i 6. Papillary
| > Size: Sldez . Loc?jtlon: ™ E)’tu;’ulon: Lousl;on:
E— L] 1. Left it 1. Upper Third bageppd 1. Y05 a@——ntr—eeny 1. Serosa
2. Right 2. Middle Third 2. No 2. Muscularis
3. Bilateral 3. Lower Third 3. Retroperitoneum
4. Upper
Two-Thirds
5. Lower
Two-Thirds
6. Diffuse
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BLADDER

Page 1 of 2

Examine: Bladder: Reason Missing:
1. Yes ] 1. NOI M3 e 1. AQONESIS aumumed
2. No 2. Abnormal == 2. Surgical
¢ Bladder: REMOVA] et ime: Extent: Out
1. Present eased 1. Recent 1. Complete
m 2. ADSON t et 2. Remote 2. Partial
e —
Surgical 'Tfypa: Time:
Procedures: 1. Suprapubic Cystostomy. 1. Recent
1. Performed w=fwm—==igpml 2, Suprapubic Cystotomy 2. Ramote
2. Not 3. Cystoplasty e
Parformed == 4, CystolitheCtomy eafjemmmend
5, Cystocolostomy et Quantity: Time: Location:
6. Biopsy =& &4 1. Single 1. Recent | 1. Dome
Next 2. Multiple 2. Remote 2. Trigone
3. Lateral Wall
Next
Congenital Type: Mechanical Type: Location:
Anomalies: 1. Hypoplasia Lesions: 1. Spontaneous Rupture 1. Dome
1. Prosent weteeneetged 2, Duplication 1. Present fmenfiid 2. HEINi 3 frmsmssasansamd 2. Trigone
2. Absent 3. Diverticula 2. ADSEN el 3, Diverticu!a eemsm——— ™1 3 Lateral Wall
4. Exstrophy 4. Cyst00e!6 ) Next
5. Persistent Urachus 8. Porforation afjemeeasm Quantity:
6. Hourglass Deformity 6. Fistula «¢ _l—— 1. Single
7. Strictures Next 2. Multiple
‘ NaFt
Type:
1. Rectal
2. Vaginal
Contents: Type: 3. Uterine
1. Present =———pm——eemigmel 1. Clear Urine « 4. Enteric
2. Absent 2. Purulent Urine egfemmes Amount: 5, Cutaneous
3. Hemorrhagic Urine «ag- ml 6. Peritoneal
4. Necrotic Dobris atfmmms - ——
Page 2 g Desqumated Epithelia 5 i
. Calculus e uantity:
7. Foreign Body «ag bl 1. Single
Next 2. Multiple
Page 2 Type:
© SEYMOUR FOX 1978 ’rr. Catheter Fragments
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BLADDER
Mucosa: Character: Color: Texturs:
1. Normal 0. Normal 1. Blue-Red 1. Trabeculated
2. Ab, / 1. Hyp f i 2. Red 2.8 h
2. Edematous 3. Gray 3. Finely Granular
3. Hemorrhagic 4. Green 4. Coarsely Granular
4. Necrotic 5. Black
8. Ulcerated
Mucosa! Type: Quantity: ILocatlon:
Lesions: 1. AD5COSS sl 1. Single 1. Dome
1. Prosent ceeterwmalnd 2. OF 5t dljmmmmnmed 2. Multiple al 2. Trigone
2. ADS6/1t et 3. Plaque et | 3. Lateral Wall
4. Infl: { 4. Diffuse
5. Tumaqu— L Ext’?(: / Cha:qlctu: Next
laxt 1. Foca lg—p{ 1. Acute o
2. Diffuse 2. Chronic
Quantity: Extent: Color: '(-:onslnmw:
1. Single 1. Focal 1. Yallow 1. Firm
2. Multiple 2. Diffuse 2. White 2. Soft
3. Gray 1 3. Cystic
4. Red 4. Hemorrhagic
5. Pink 8. Necrotic
Naxt 6. Friable
[ S
I Character: Size: Location: Typa:
1. Sessile mm 1. Dome % 1. Superticial
2, Ulcorative 2, Trigone 2. Penetrating
3. Fungating 3, Lateral Wall
4. Diffuse
Neaxt
Bladder Wall: Configuration: Consistency: _'_t_
1. NOrma! comm — 0. Normal 0. Normal '
2. Ab / o 1. Hyperpl. —®>{ 1. Fibrotic
2, Atrophic 2, Tumefactive
. Necrotic
Uterovesicular Abnormality: Type: Time:
Junction: 1. Stenosis 1. Ureterovesicular 1. Recent
1. Norma| evem 2, Dilation Reimplantation 2. Remote
‘2. Abnormal == 3. Uratarocele 2. Ureteroileal Pouch
4. Reduplication 3. Ureterocolonic Pouch|
8. Surgical Repositioningd
Next
}
Outer Layers: af Vesicular Vein: r’( Out )
1. N ' J 1. NOIrma/ e
2. Abnorma/ et Lesions: Location: 2, Abnormal
I 1. Inflammation 1. Serosa Abnormality:
2. Fibrosis j—=p1 2, Adventitia 1. Inflammation
3. Tumor 3. Serosa & 2. Thrombosis
Next Adventitia 3. Varices
| Nexts

© SEYMOUR FOX 1978

Page 2 of 2

Extension:
1. Muscularis
2. Adventitis

3. Serosa
4. Deep Pelvic Tissues

Noxt

Out

61€



Examine:
1. Yes
2. No

Urethra:
1. NOrma/ seesme

URETHRA

2. ABNOIrmal e

Congenital
Anomalies:

Type:

Page 1 of 1

1. Atresia =g

2. Stenosis g

3. Valves «g
4. Imperforate Meatus
5. Persistent Cloaca

Location:

1. Proximal Third

2. Middle Third

3. Distal Third

4. Proximal Two-Thirds
5. Distal Two-Thirds

1. Present
2. Absent 6. Accessory Urethral Canal 6. Diffuse
Next
1 |
L Lesions: Type: Character: Periurethral Abscess:
1. Present 1. Prolapse 1. Acuto e &{ 1. Present
2. Abgent 2. InflammationQ-—I_. 2. Chronic et 2. Absent
' 3, Tumorsg
4. Trauma e
([ Out ) 5. Foreign Body Strictures:
Next 1. Present
2. Absent
Quantity: [Character: Size:
1. Single 1. Sessile —mm
2, Multiple 2, Ulcerative
3. Fungating
Location: Extension: Location:
Lged 1. Proximal Third 1. Y65 et 1. Muscularis
2. Middle Third 2. No 2. Periurethral
3. Distal Third Tissues
4. Proximal Two-Thirds Next
5, Distal Two-Thirds
6. Diffuse
Age: Rupture: Sequelae:
@t 1. Recent 1. Yes «g &1 1. Stenosis
2. Old 2. No 2. Fistula
Type: Quantity:
1. Calculus 1. Single
2. Multiple

© SEYMOUR FOX 1978
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ADRENALS Page 1 of 1

Adrenals: l__m
1. Both N I
2, Left Normal- i -
Right A A (s} Reason Missing: Side.
3. Right Normal- . o] Missing: . Ap 1. Left <
Loft - 1, Yos L1 2. surgicat 2. Right emmmetomiiel
4. Both A I 2, N — Time: 3. Bilaterslmt—pe{”_ON )
1. Recent
2. Remote
a
Abnormal Adrenal Weight: Size: = —l Abnormal Cortax Color: Thickness:
Examined: —— s 1. Norma! 1, Both N« ! E; ] I Yellow oy 7]
1. Left 2. Enlarged 2. Left Normal- 1. Laft 2. Ten
2. Right 3. Decreased Right Ab, 2. Right
Next 3. Right Normal- Xt
I Left Ab B
4. Both Abnormald
L CodL“ ical Type: l 57".',',“'; ,
lons: 1. ly8i .
1. Present - 2. 00 ™ 2 M
2. Absent 3 Atrophy e 3. Merked
5. Hy et
6. C Extent:
7. Cortical 1. Focal =~
A - 2. Diffuse
8. Yumor
Next
1 Extent: r&vulw:
1. Focal 1. Mi
2. Diffuse 2. Modarate
— 3. Marked
entity: Coior: Comsistency: ] Size:
&1 1. Single o 1. Yellow 1. Firm e mm '
2. Multiple 2, White 2, Soft
3. Gray 3. Friable
4. Red 4. Hemorrhagic
Next 5. Necrotic
Quantity: Extent: Color: Consistency:
& 1. Single 1, Focsl 1. Gray 1. Firm
2. Muitiple 2. Difluse 2. White 2, Soft
3. Yellow 3. Frisble
8rown 4. Hemorrhagid]
5. Red 5. Necrotic
Next
Size: Extension: Location:
p— [ 1. Yes e o 1. Medul/s
2. Right 2. No 2. Capsule
3, Bilateral 3. Ratroperitonsum
Abnormal Color: Tumor: Color:
Both Normal Medulla & 1. Gray 1. Presant = 1. Gay
2. Left Normal- Examined: 2. White 2. Absent 2. White
Right Ab ! 1. Left 3. Red 3. Yellow
3. Right Normal- 2. Right 4. Brown
Left Naxt 5. Red
4. Both A ' Next
Gut ?
Consistency: Extension: Location:
1. Firm —— MM 1. Y3 et o 1. Cortex
2, Soft 2. No 2. Captule
3. Frisble 3. Ratcoperitonsum
4. Hemarrhagic]
§. Necrotic

© SEYMOURFOX 1978
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Ovaries:
1. Both N !

)

1

2. Left Normal-

aties:

1. Present emmd

OVAR

Reason Missing:

IES

ight
3. Right Normal -
Lelt Ab !

. Absent

:\ 2 Surgical

Vl Removal emmd

Page 1 of 1

© SEYMOUR FOX 1978

Next

4. Both A
Ype: de: Time: Congenits! Side:
o] 1. Wedge ol 1. Lete o 1. Recent Anomaliss: 1. Lete
2. Right 2, Ramote 1. Present. 2. Ripht
Next 3. Bilaters! 2, Absent e at 3. Bilaters!
A j
Fﬂ-dunkal Type: [Sids: de Examined: [Gize: Consistency:
Lesions: 1. Torsion 1. Left 1. Lelt 1. Normat o{ 1. Firm
1. Present 2. 2. Right 2, Right 2. Enlarged 2, Soft
2. Absent Next 3. Bilatere! 3. Bilatecsl 3. Atrophic
¥ Next
_ J
L Lasions: Type: Charscter: [Side: Extenslon to
3 Avgent Py 7 Chroni 2 Flgh 1. Y
. nt ), ADSCESS ] . Chronic 3 t . Yos
£ 3. an— 3. Bilaters! 2, No
. Tumor e
Architecturs: figuration: Side: Location:
1. Encapsulated 1. Unlloculated 1. Lelt 1. Intraovarian
Out 2. Non-Ei 2. M. 2. Right 2, Tvbo-Ovarisn
3. Bilatersl g
Quantity: Side: Size: Contents Color: Contents
1. Single 1. Left —_— mm 1. Clear <
2. Muitiple 2. Right 2. Yellow 1. Viseld
3. Bilateral . Bloody 2. Watery
[Qusatity: Extont: Architecture: Color:
1 1. Single | 1. Focal 1 1. E I 1 1. White
2. Multiple 2. Diffuse 2. Non- 2. Yallow
Encapsuleted Pink
4. Red
&, Brown
6. Black
7. Green
8. Gray
xt
Configuration: Side: Location: 1]
1. Smooth g—pi 1. Left 1. Uterus 1. Left
2. Papillary 2. Right 2, Peril 2. Right
3. Bilaters! 3. Failopisn Tubed 3. Bilaters!
LU Next.
L Consistency: Type:
1. 1. Pitm
2. 9 3 t
3. Frisble
4. Rubbery
g. xmatic ]
6. Hemarrhagic | Focal Area{sh:
1. Hemorehape
[Background: Number of 2. Necrosis
1. Firm e Focel Aress: Lo 3.
~®1 2 soft 1"+ Singla - 4. Teoth Contents:
5 Erlable 2 Muttiple :‘ g:;'!"lmu ; whlr'uy Material
R . i .
4 Bubbery 7. Cvstic o 3. Mucold Materiel

4. Sebaceous Materisl,

[AA%



FALLOPIAN TUBES Page 1 of 1

Exemine: Fallopian Tubses:
1. Yes feeped 1. Both Normal—-
2. N, 2. Left Normal - Reason Missing:
ight Abnormal > 1. Ag i
3. Right Normal - Fallopian Tubes: 2. Surgical
Out Left Abnormal . By 1. Present —————— REMOVA! commraad Time: L [Side:
4. Both Abnormal o 2. Absent 1. Recent o4 1. Left _:r
- 2. Resmote 2. Right
' 3. Bilataral =1 Out
Surgical Procedures: [Type: Time: Side: Congenital ype: [Side:
L . Perf d o] 1. Ligation 1. Recent -] /. Loft Anomalies: 1. Hypoplasia 1. Left
2. Not Performed. 2. R 1 2. Remote 2. Right 1. Present 2, Duplicati jag——g»{ 2. Right
‘ 3. Bilateral 2. AbSON t cmmmet —l Next 3. Bilateral
Mechanical Type: Side: Contents: Side: '?ypo:
o] Lesions: 1. Torsion | 1. Left 1. Present o] 1. Lot 1. Products of Concept
1. Present & 2. Hernlati 2. Right 2. Ab, 2. Right Y 2. Pus
2. Absent 3. S 7 3. Bilateral 3. Bilateral ‘ 3, Serous Fluid
I Next 4. Blood
L J Nixt
Lesions: Type: Charactar: Side: Location:
1. Prosont eemtged 1. Inflammationqa==td 1. Acute jageeeted 1. Loft 1. Proximal Portion
2, Absgnt 2. Tumor «$ 2. Chronic 2. Right j—_d 2. Middle Portion
Next 3. Bilateral 3, Distal Portion
4, Diffuse
Noxt
Out
Extension to Adhesions: Type: Cyst Formation:
Peri -g 1 1. Present ag—g——pp{ 1. Obliterative 1. Present
1. Yas 2, Absent -af— 2. Non-Obliterative 2. Absent
N a
Quantity: Color: Configuretion: Consistency:
e 1. Single =y 1. Gray 1. Ulcerative 1. Firm
2. Multiple 2. White 2. Sessile 2. Soft
3. Yellow 3. Polypoid 3. Friable
4. 8Brown 4. Fungating 4. Hemorrhaglc
5. Red 8. Paplllary 8. Necrotic
Neoxt 6. Cystic
L Extent: Location: Side: Extension: Location: Side:
1. Focal =% 1 1. Proximal Portion 1. Left 1. Yos g o4 1. Uterus 1. Left
2. Diffusegy 2. Middle Portion 2. Right 2, No 2. Peritoneum 2. Right
3. Distal Portion 3. Bilateral ' 3, Ovary stlem— 3. Bilaters!
4, Diffuse ' Next

© SEYMOUR FOX 1978
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CERVIX AND UTERUS Page 1 of 3

Examine: Uterus: [Reason Missing: r.( Out ) _.-m
1. Ye. &4 1. Present 1.A i
2, No 2. Absent o 2.; I 'I T E:,u’;n‘:ﬂ =
8MOVal wmmert ime: . Redical ype:
L] 1. Recent ™) 2 comp! o 1. Vaginal Approsch
2. Remote 3. Partial. 2. Abdominal Approach

‘ Out ’

Cervicsl Stump:

hmiped 1. Present
2.Abunt—-¢b( Out )

L. Cervix: r-.{ Page 2 ) Type: Location: [Time: Cervix Type:
1. Normal ——— 1. Punch Biopsy) 1. Right Upper 4 1. R Anomalies: 1. Duplication
2. AbNOTrmal ewst 2, Cautery eg=—ri 2. Right Lowsr 2. Remote 1. Present & 2. Imperforate Cervix

Cervix Surgical 3. Conization 3. Left Upper 2. Ab, 3. Hy lasic
Procedures: 408&¢C 4. Left Lower 4, Stenosis of Os
1. Performed ——i Nexe Next 5. Atresia of Os
2. Not Performed —I Next
Configuration: Cantents: Type: Mucosal Color: Mucosal
1. Parous J. 1. Present & 1. Mucus Plug 1. Pink Consistency:
2. Non-Parous 2. Absent 2. Disch, 2. Gray 1. Firm
3, Gravid 3. Foreign Body 3. Red 2. Soft
4. Immediste Next Next
Postpartum h "
frvee: Extent:
2. Infl lonkeg - 2. Mod Areer
3. Tumor «i 3. Sevare 1. Ectocervix
Next ' )~y 2. Endocervix
3. Ectocervix &
Extent: Character: |Discharge: Ulceration: Endocervix
( Page2 ) 1. Minimal lag o 1. Acute @—{ 1. Frothy 0] 1. Present
2, Moderate 2. Chronic 2. Mucold 2. Absent
3. Severe 3. M ulent
4, Purulent
5. Hemorrhagic
Queantity: Configuration: Consistency:
& 1. Single 1. Ulcerative 1, Firm
2. Multiple 2. Sessile 2, Soft
3. Polypoid &4 3. Friable
4. Fungating 4. Necrotic
5. Paplllary §. Hemorrhagic
6. Cystic
L Extent: Location: Ares: Extonsion: Location:
1. Focal ey 4 1. Right Upper 1. Ectocervix o 1. Yosas 4 1. Uterus
2. Diffusewal 2, Right Lower &4 2. Endocervix 2. No 2. Pelvis
- 3. Left Upper 3. Ectocervix & n Next
4. Left Law;lr Endocervix

© SEYMOUR FOX 1978
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CERVIX AND UTERUS Page 2 of 3
Uterus: Uterus Gross Congenital Type: Mechanical Type: Extent:
1. Present { App Anomalies: 1. Hypoplasia Leslons: 1. Prolapse 1. Complete
2. Absent 1. Normal. I » 1. Present &4 2. Duplicatit 1. Prasant 2, 1 i 2, Incomplete
2. Ab / 2. Ab. Naxt 2, Absent 3 Torsion
. Rupture =%
I ' 8. Surgical Defect; Time:
Next 1. Recent
Y 2, Remote
d ial Cantiguration: Endometrial
1. Parous Consistency:
Land 2. Non-Parous 1. Firm
3. Gravid 2. Soft
4. Immediate Postpartum 3. Frisble
8. Infantile 4. Cystic
6. Proliferative
7. Secretory
8. Hemorrhagic |
9. Post-Hemorrhagic .
10. Sensscent Endometrial Type:
Cavity Contents: 1. Normal
1. Present S {
2. Absent 2, Blood ‘
E— 3. Pus Configuration: Condition: Type:
4. 1.U.D. 1. Intact 1. Normal 1. Placenta Accrets
5. Fotus = l 2. R t 2. Abnormal. o 2. Pl Previa
6. Placents agg—d 3. Degenerate 3. Placenta Abruptio
| Noxt 4. Hydatidiform Mole
_f_ 6. Choriocarcinoma
Endometrial Type: - QGuantity: 20!
Lesions: 1. Edema _r. 1. Single —— mm
1. Presont et —ﬁ 2, OVt o 2. Multiple
2. Abgent 3. Inflammation <=
' 4, TUMOT et ' —
Next Extont: Character: Discharge: Type: Color:
1. Mi o{ 1. Acute -] 1. Present =% &1 1. Frothy of 1. Cloar
2. Moderate 2. Chronic 2. Absent 2, Mucoid 2. Gray
Page 3 3. Severe 3. Mucopurulent| 3. Green
4. Purulent 4. Red
8. Hemorrhsgic 5. Brown
Quantity: Color: Configuration: Consistency:
1. Single g 1. Gray 1. Ulcerative jag— 1. Firm
2. Multiple 2. White 2, Sessile 2, Soft
3. Yellow 3. Polypold 3. Frisble
4, Fungating 4. Hemorrhagic
6, Peplilary 5, Necrotic
6. Cystic 6. Calcified
L Extent: Location: Size: Extension: Location:
1. Focal =% 4 1, Lower —— mm 1. Yos g 1. Corvical Canal
2. Dllfuns Uterine 2. No 2, Myometrium
’ Segment 3. Serosal Surface Side:
2, Body 4. Pelvis
3. Fundus 5. Fallopian Tub
x¢ Next

1. Left
2. Right
3. Bilateral

6ze
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CERVIX AND UTERUS Page 3 of 3
Myometrial Myometrium: Surgical Type: Tima: Type:
Thick 1. N / Intervention: 1. Ct &{ . Recent o 1. intact
mm 2. Ab ! oy 1. Yos Secti 2. Remote 2, Not Intact
2. N Naxt
|
Myometrial Type: Extent: Character:
L Leslons: 1. Infl fonpe 1. Minimal 1. Acute
1. Present 2, TUMOT o] 2, Moderate 2, Chronic
2. Absent Next 3. Severe
Quantity: Color: Consistency: Configuration:
- 1. Single 1. Gray 1. Firm &y 1. Circumscribed
2, Multiple 2. White 2. Soft 2. Infiltrative
3. Yellow 3. Friable
4. Brown 4. Hemorrhagic|
5. Red 5. Necrotic
Next 6. Calcified
Extent: [Cocation: o [Size: Extenaion: Location:
1. Focale &4 1. Subend 1 mm p 1. Yosua | 1. Serota
2. Diffuse 2,1 ! o 2. No 2. Pelvis
3. Subsarosa! ' 3, Parauterine Veins
4, Transmural 4. Endomatrial Lumen,
Naxt
Serosa: Serosaj Lesions: Extont: Charactar:
1, N / 1. Infi ] 1. Minimal —] 1. Acute
2. Ab, / 2. Tumor wti=ei 2, Moderate 2, Chronle
Naxt 3, Severe
Quantity: Color: Congsistency: Configuration:
1. Single 1 1. Gray 1. Firm o 1. Ibed
2. Multiple 2. White 2. Soft 2, infiltrative
3. Yallow 3. Frisble
Thrombosis of Associated 4. Brawn 4. Hemorrhagic
Uterine Veins: Phiebitis: 5. Red 6. Nacrotic
1. Present 1. Present Next 6, Cystic
2. Absent 2. Absant
Extent: [Cocation: | Extension: Location: de:
1. Focales} o 1. Lower Uterine . Yos = &1 1. End. ium 1. Left
2. Diffuse = St 2. No 2. Cervical Canal 2. Right
2. Body 3. Serossl Surface 3. Bilsters!
3. Fundus 4. Pelvis
Naxt &, Fellopisn Tube
Naxt

9zt



VAGINA Page 1 of 1
Examine: Vagina: I—'-CQL) Type: Time: Congenital Type:
1. Yes o 1. N 1. A-P Repair =g o] 1. Recent Anomalies: 1. Aplasia
2. Np 2. Ab I 2. Marshall - Marchetti 2. Remote 1. Present o 2. Atresia
Surgical Repair ety - 2. Absent 3. Hy lasi
Procedures: 3. Transaxual Procedure ‘—.‘ 4. Duplicstion
(Cou ) 1. Porformed. 4. Cauterizationeg re 5. Cloaca
2. Not 5. Culd -f Quantity: Next
Perf 6. Biopsy = 1. Single
Next 2. Multiple
Mechanical Type: Quantity:
Lesions: 1. L —g] 1. Single
1. Present 2, Fistuls asgem 2. Multiple
2. Absent 3. Fluid
Next Type:
1. Rectal
2. Vesicular
3. Cutaneous
i Noxt
Type: Conf| K C Type: Type: Estrogen Effect:
1. Hydrocolpos 1. Normal 1. Presant 1. Mucus 1. Tampon 1. Luxuriant
2. Pyocolpos 2. Redundant 2. Absent 2. Lochis 2, Pessary 2, Moderate
1 3. H, / 3. Stanotic 3. Foreign 3. Disphragm 3. Decreassd
4. Rectocele 4. Fibratic Body =t
5. Cystocels §. Prolspsed Next
Noxt Naxt "f
Lesions: Type: Extent: Discharge: Type: Color:
L 1. Present &1 1. infl: { o 1. Mini ol 1 Pmant-q——ﬂ 1. Frothy 1. White
2, Abspnt 2. Atrophy «tend 2. Moderate 1.2 Absent -1 2. Viscid nd 2, Yellow
3. Cystasp 3. Savare 3. Mucoid 3. Green
4. Ulceration 4. Mucopurulent] 4. Clear
( Out ) 6. Tumor &. Purulent 5. Red
foxt Extent: 6. Hemorrhagic
1. Minimal
2. Moderate
Out 3. Severe
Quantity: Location: {Contents:
1. Single o 1. Proximal Third | 1. Clear Fluid
2. Multiple 2, Middle Third X 2. Hemorrhagic Fluid
3. Distal Third 3, Mucoid Material
4. Proximal Two-Thirds 4. Sebaceous Material
5. Distal Two-Thirds
6. Fornices
7. Diffuse |
Quantity: Extent: Penetration: Location:
oy 1. Single o4 1. Focal i 1. Shallow = 1. Proximal Third
2. Multiple 2, Diffuse 2, Desp 2. Middle Third
E— ood 3. Distal Third
"} 4. Proximal Two-Thirds
Quantity: Extent: Color: Configurustion: Consist : &, Distal Two-Thirds
&4 1. Single g—ppi 1. Focal 1. Gray 1. Ul fi -’ 1. Firm _ 6. Fornices
2. Multipls 2. Diffuse 2. White 2. Sessile 2, Soft 7. Diffuse
3. Yellow 3. Polypold 3, Friable -
4. Brown 4. Papillary 4. Necrotic
6. Red 8. Fungating &, Hemorrhagic
6. Pink 6. Galatinous
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VULVA Page 1 of 1
Examine: Vulva: _r’-:m Type: Time: Congenital Type:
1. Yes 1. NOrma| weemseed 1. Radical Vulvectomy leg—gmi 1. Racent r. Anomaiies: 1. Atresia
2, Np 2. Abnormal. 2. Simple Vulvectomy 2. Remote 1. Prosent e 2. Imperforste Introitus
Surgical 3. Incisional Biopsy 2. AbsSONt et 3. Hermaphrodism
Procedures: 4. Exclslonal Biopsy 4. Pseudo-Hermaphrodism
m 1. Porformed emegemgmi 5. Cauterization 8. Duplication
2. Not 6. Episiotomy Naxt
Parformed e —‘ Naxt
Vulve Color: introitus: Bartholin Glands:
. Normal it 1. Infantile &4 1. Normal
2, Abrormal e 2. Virginal s 87 2. Abnormal =)
Pigment 3. Non-Parous = Type: Lesi
Abnormality: 4, P370US st 1. Annular 1. Inflammation
1. Hypopigmented &. Hymen o 2. Imperforate |fr 2, Ab
2. Hyperplg 3. Remnant 3. Tumor
Type: Quantity: ide: Location: ize:
1. Edema 1. Single 1. Left o ) 1. Labium Majora — MM
2. Varices 2, Multiple 2. Right 2. Lablum Minora
3. Chronic 3. Bilateral 3. Labia Msfora
Lymphedema & Minora
4. Abscoss «
§. Ulceration
6. Inflammatio E;w;gt: ! ‘_-|-€;’|::ctcr: Typ;: .
7. Tumor agge . Foca . Acute @] 1. Purulent
8. Chancreage 2. Diffuse 2. Chronic 2. Hemorrhagic
9, Cyst «g 0 3. Mucopurulent,
axt
Extent: Side: Location: Configuration:
m 1. FoCal demmandmnamemiped 1. Loft | |- Labium Majora 1. Macular
2. Diffuse - 2. Right 2. Labium Minoi 2. Papular
3. Bilateral 3. Labla Majors 3. Fungating

© SEYMOUR FOX 1978

& Minora

4. Ulcerative

& Minora

_s-ldoz . Loeztlo;l: Mo Consistency: Size:
1. Left 1. Labium Mafora 1. Firm mm
=81 2. Right 81 2 Labium Minora Ll 2. Soft '
3. Bilateral 3. Labia Majora & Minore| 3. Necrotic
4. Granular
Quantity: E{do: Location: ITH Contents:
i A 1. Single jag i 1. Loft 1. Labium Majors — M 1. Serous Fluid
2. Multiple 2, Right 2. Labium Minora 2, Mucoid Material
3. Bilateral 3. Labia Majora 3. Purulent Fluid

4. Hemorrhagic Fluid
5. Mucopurulent Material

8c¢e



© SEYMOURFOX 1978

3. Bilsteral

TESTES Page 1 of 1
Exemine: Tostes:
1. Ye 1. Both N I -
2. Nop 2, Left Normal - i I
Right Abnormel. - Testes: Reason Missing: Time: Side:
3. Right N\ ! 1. Present — 1. Agenesis et 1. Recent o 1. Left o
Laft Ab 2. Absent o] 2. Surgical Removal e 2. Remote 2. RIQHT el
4. Both Ab, I - ‘ 3. Traumatic Removald 3. Bilaters! e —m
Congenital Type: Side: Location:
Lgu{ Anomalies: 1. Supernumerary Testis 1. Left 1. Inguinal
1. Present ryptorchi -3 4 2. Right 2. Abdominal
2. AbSEN 1 emmanmd Neaxt 3, Bilatersl
|
Side Examined: [Size: Tunica Color: Tunica T¢ [Farsnchymai Parenchyma)
1. Left 1. Ni ! e 1. White 1. S h Color: ] C H
2. Right 2. Enlarged 2, Red 2. Nodulsr 1. Ten 1. Stringy
Next 3. Atrophic 3. Blus 3. Ulcerstive 2. Brown 2, Firm
4. Swollen 4. Granular 3. White 3. Cystic
8. Infantile 6. Thicksned 4. Hemorrhagic
Negxt . Soft
6. Edematous
7. Rubbery
Ne.
Type: Side; Extension to Primary Site:
@—p{ 1. Caseous &y 1.Laft et —an] Epidid —J-. 1. Testes
2. Gummatous 2. Right T T 1. VoS et 2. Epididymis
3. Purulent 3. Bilateral 2. No
4. Hemorrhagic

’}"‘,‘i ye
2 'Furpum
3. Ecchymoses
Quantity: Extent: Color: S
4 7. Single =y 1. Focal ey 1. Yollow
2. Multiple 2. Diffuse 2, White
3. Gray 3. Bilateral
4. Red
5. 8rown
Nexe
Consistency: Type:
1. Homopenou. 1. Firm
2. Heterogenous 2, Soft
3. Frisble
4. Hemorrhagic
8. Necrotic
6. Cystic
7. Multicystic
F?al Area{s):
Background: [Number of 2. Necrowts C
1. Firm ] Focal Araas: Lo gl 3. Carcification 1. Halr
2. Sofe 1. Single 4. Teoth 2. Watery Material
3. Frisble 2. Multiple 5. Bone 3. Mucold Materiel
4. Rubbery 6. Cystic swilto"m. 4. Sebaceous Matarial
xt

6C¢



EPIDIDYMIS fage 1 of 1
Examine: Epididymis: _l_.-:m-
1. Yes 1. Both Normal ==
2. No 2. Left Normal -
Right Abnormal Epididymis: Reason Missing:
3. Right Normal - 1. Present e 1. Agenesis
m Left Abnormale=y 2. ADSONt ememaand 2. Surgical X
4. Both Abnormal4 REMOVa e Time: Side:
1. Recent 1. Loft smmmmmmmad
2. Remote 2. Right eemm—
' 3, Bilateral == Out
Lesions: Typo:, Extt;.pt: -"r\irpa' -dcz . Ext_remion Primary Site:
1. Presont commmpmmtd 1. In Iammation-_—_.- 1. Focal jag——p] 1. Caseous —e 1. Left to Testes: 1. Epididymis
2. Absent 2, Fibrosis «—1 2. Diffuse 2. Gummatous 2, Right ndiian BEX Y65 eapmmaet 2. Testes
3. CyYst e 3. Purulent 3. Bilateral 2. No
) 4. Tumor afy- 4. Hemorrhagic
Con ) Noxt
L Extent: Location: Side:
(__out ) 1. Focal t—{ 1. Head ] 7. Loft
2, Diffuse 2, Tail 2. Right
3. Head & 3. Bilateral
Tail
Qun;my: Con;‘iguratlon: Loc;ltion: Sidel: . Size:
bemegd 1. Single 1. Spherical 1. Head lg——p{ 1. Left —mm
2. Multiple 2. Flattened ? 2, Tail 2. Right
3. Head & 3. Bilateral
Tall
Quagtity: Extent:
o 1. Single gy 7. Focal
2. Multiple 2. Diffuse ‘l
Color: Consistency:
1. Gray 1. Firm
2. White 2. Soft
3. Pink 3. Hemorrhagic
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4. Necrotic
5, Cystic

0ce



PROSTATE Page 1 of 1

Examine: Prostate: Prostate: Lobulation: Size:
1. Yes &{ LN ! 1. Present i 1. Unilobul 1 Narmal-—-—zl
2. No 2. Ab o 2. Absent e—i 2, Bilobular 2, Smali
3. Trilobular 3, In1antile cemego]

e By (G
Con D

Reason Missing: I—DC Out )

1. Ag
2, Surgical =
Removal == Time: xtent: I
—L. 1. Recont o 1. Partial e———i

2. Remote 2. Complete — —m)

I Laeslons: Type: Quantity: Location:
1. Present - 1. Inlarctd—j‘,h 1. Single 1 1. Latersl Lobes
2. Absent 2, CYs t et 2. Multiple 2, Posterior Lobe
3. Infl L . 3 fbl,a,t;ian Bar
. Hyperplasi, 3 luse
6. Tumoreg
Next

Extent: Character:
m 1. Focsl! g—={ 1. Acute
2. Diffuse 2. Chronic

3. Multifocs!

Type: Location:
1. Follicular 1. Lateral Lobes
2. Fibr I #{ 2. Posterior Lobe
3. Follicular & 3. Median Bar
Fibromuscular| 4. Diffuse

Naxt

| 2 Diffuse
3. Multifocs!

Quantity: Extent: iColor: Location:
8 1. Single )i 1. Focal 1. Yellow 1. Lateral Lobes |
2. Multiple 2, Diffuse 2, White 2. Posterior Lobe
3. Gray 3. Medisn Bsr
4. Red 4. Diffuse
Next |

Consistency: '?ypo:
1. H &4 1. Firm
2. Haterogenous{ 2. Soft
3. Friable
4. Hemorrhagic
8. Cystic
6. Rubbery

Background: Number of Focal Areals):
1. Firm Focal Aress: 1. Hemorrhage
2, Soft | 1. Single [ 2, Necrosis
3. Frisble 2. Muitiple 3. Calcification
4. Rubbery 4. Cystic Down’avntlan
lext

\ i
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Examine:
1. Yes
2. Np

Seminal Vesicles:

1. Both Normal:
2. Loft Normal-
Right Abnormald
3. Right Normal-
Left Abnormal=
4. Both Abnormal«

Saminal Vesicles]

SEMINAL VESICLES

Reason Mis‘sins:

1. Present

2. ADSEN{ et

1. Ag
2. Surgical

Side:

Page 1 of 1

1. Loft commmm— —'=___
2. Right

ROMOVA! et Time:
'-—l—. 1. Recent
2. Remote 3. Bilatora| e Out
|
l Lesions: Ty Character:
1. Prosont emmdeged 1. Inflammation 1. Acute —
2. Absent 2. Hyperplasia 2. Chronic
3. TUMOr et
4. Fibrosis
([ out ) g g:;“/'——— :"H Ext;:;t: .
. Calculus agees 1. Minima >
Naxt 2. Moderate
- 3. Severe
6 —
1. Focal 3. Bilateral
2. Diffuse
Quantity:
—t 1. Single i
2. Multiple

© SEYMOUR FOX 1878
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Page 1 of 1

SPERMATIC CORDS
Examine: Spermatic Cords: I -
1. Yes leeeged 1. Both Normal
2, No 2, Left Normal - Right Abnormal e Vasectomy: Time: Torsion: Side:
, 3. Right Normal - Left Abnormal= 1. Performed ~=—g=—ygped 1. Racent 1. Present jeend 7, Loft
4. Both Abnormal 2. Not 2. Remote 2. ADSEN t et 2. Right
m Porformed e —I | 3. Bilateral
L Lesions: Type:
1. Present eeemete—gsl 1. Atrophy« o
2, Absent 2, Inflammation
3. Tumor« Extent:
Next 1. Focal i -
(_Out ) i 2. Diffuse
Quantity: Extent: Color: Side:
L] 7. Single ja—{ 1. Focal fa—{ 1. Gray 1. Left
2, Multiple 2. Diffuse 2, White -1 2 Right
4 3. Yellow 3. Bilateral
4. Brown
[ ﬁai
6. Pin
Naxt b
3 &
Consistency: Size:
1. Firm - m < L
2. Soft
3. Hemorrhagic
4. Necrotic
8. Cystic

© SEYMOUR FOX 1978



Consistency:
1. Firm
2. Soft
3. Hemorrhagic,
4. Necrotic

5., Cystic

SCROTUM
Examine: Scrotum: Out
1. YGS——-—-. 1. NOrma| emmmt
2. No 2. Abnormaless
Congenital Type:
Anomalies: 1. Hypoplasia
( Out ) 1. Prosent ——— 2. Bifid Scrotu.
2. AbSONt et —‘
External Lesions Type: Character:
of the Scrotum: 1. Infarction 1. Acute
1. Present e 2. Inflammatio 2. Chronic
2. ADSEN t cnsmaares 3. Lymphedem:
N 4. Hemorrhage
8§, Tumor «% Extent: Character:
Next 1. Minimal j—1 7. Acute
' 2. Moderate 2. Chronic
3. Severe
Type:
1. Petechiae
2. Purpura
3. Ecchymosss
Quantity: Extent: Color:
1. Single i 1. Focal j gy 1. Gray
2, Multiple 2, Diffuse 2, White
3. Yellow
4. Brown
8. Red
6. Pink
Next
internal Lesions Type: .
of the Tunica 1. Hydrocels « Amaunt: Infaction:
=21 VVaginalis: 2, Hematoce! o ml 1. Present
1. Present 3. Spermatocele < 2, Absent
2. Absent 4. Chylocels g
8. Herniation of
Contents:

© SEYMOUR FOX 1978

Peritoneal Viscer. Side:
Next 1. Left

2. Right

1. Strangulated
2. Not Strangulated

3. Bilateral

Page 1 of 1

Size:
—mm

7ee
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PENIS
Foreskin: Smegma: Penis:
o 1. Present o{ . Present 1. N ! »{ Out )
2, ADSON ol _I 2, Absent 2. Ab !
Penis: Reason Missing: Out Out Location:
— ). Prosont emematoeey . Agenesi: ﬂ ) 1. Glans
2. Absent 2, Surgical Time: Extent: 2. Shaft
Ramnval—:=___r— 1. Recent &1 1. Comple l . 3. Pubic
3. Trauma =—i 2. Remote 2. Portial: Sympbhysis
Surgical Type: Time: Size:
Procedures: 1. Cii isi 1. Recent 0. Normal
=8 1. Performed 2.R i 2. Remote 1. Infantile
2, Not 3. Transexual 2. Enlarged
Perf 4. Urathroplasty
Naxt
Ursthral Meatus: Abnormality: Location: Discharge: Type: Color:
1. N ! Hy 1. Glans 1 1. Prasent &1 1. Mucoid ol 1. Green
2, Ab. / 2. Eplspadi 2, Shaft 2. Absent 2. Mucopurul 2, Yellow
3. Pubic 3. Purulent 3. White
Symphysis 4. Red
5. Clear
I Lesions: Type: Extent: Character: Location: Phimosis:
1. Present 1. Chronic Lymphedema 1. Minimal o 1. Acute o 1. Foroskil 1. Present
2. Abgent 2, Payronie’s Disease I 2. Moderate 2. Chronic 2, Glans 2. Absent
3. Infl foneap 3, Severe 3. Shaft
4. L - 4. Pubic Symphysis
5. Ch - 5. Diffuse
6. Fibrosisesg.
7. Tumor«s$
Naxt Quantity: Extent:
1. Single ad 1. Focal <
TR 2, Multiple 2. Diffuss ’1
Congistency: Location:
4 1. Hard o 1. Foreskin
2, Soft 2. Glans
o] 3. Shaft
4. Urethral
Extent: Meatus
1. Focal o 8. Diffuse
2. Diffuse Next
Quantity: Extont: Color: |Consistency:
34/ e L7 5 iom
. Multiple 3 use 3 te ), Soft
3. Yeliow ™ 5 Frabre [
4. Brown 4. Hemorrhagic
§. Red 5. Necrotic
t

cee



NECK STRUCTURES

Page 1 of 4

Residual Thyroid:
1. Right Upper Lobe
2. Left Upper Lobe
3. Right Lower Lobe
4. Left Lower Lobe
&. Isthmus
Next

Examine: Surgical Type: Time:
1. Yes Procedures: 1. Laryngectomy «% 1. Recent
2. No 1. Performed = 2. Laryngotomy et 2. Remote
2. Not 3. Radical Neck e
Performed: 4. Thyroidectomy « _
5. Parathyroidectomy. Time: Side:
Next I 1. Recent ag—p»{ 7. Left
' 2. Remote 2. Right
3. Bilateral
Developmental Type:
Abnormalities: 1. Branchial Cleft Cyst Time: Extent:
1. Presen t s 2. Thyroglossal Duct gl 1. Recent jag—p4 1. Total
2. Absent Next 2, Remote 2. Subtotal
Time: Location:
1. Recent gy 1. Right Upper
2. Remote 2. Left Upper
3. Right Lower
4. Leit Lower
Next
Stral;\)l Musclles: Lesigm: Quagtityz A’geR D;péh: ficial Sidoz ‘
1. NOrma/ cemm 1. Contusion 1. Single g—p»{ 1. Recent gl 1. Superficia 1. Left
2. ADNOrmal e 2. Hemorrhage 2. Multiple 2. Old 2. Deep 2. Right
Next 3. Recent 3. Superficial 3. Bilateral
& Old & Desep
Age: Depth:
1. Fresh 1. Superficial
2. Old et 2, Doop
3. Fresh 3. Superficial
© SEYMOUR FOX 1978 & Od & Daop
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NECK STRUCTURES Page 2 of 4
Thyroid: Waight: Thyrold: r’{ Page 3 ’ Location:
1. Prosent sweees p— ] 1. NOTME! et 1. Foramen Cecum
2. Absent 2. Ab / 2, Base of Tongue
Heterotopic 3. Pre-Laryngeal Region
Thyroid Tissue: 4. Anterior Mediastinum
1. Present ———tee——tgpd 5. Posterior Wall of Pharynx
2. ADSEN t cmmmanet 6. Posterior Triangle of Neck
7. Within Trachea
8. Within Larynx
Next
|
L Lesions: nfiguration:
1. Present 1. Nodul Location: Color: Consistency:
2. Abgent 2. Diffuse 1. Right Upper Lobe 1. Tan 1. Soft
2. Left Upper Lobe 2. Red 2. Rubbery
‘ 3. Right Lower Lobe 3. Yellow [ 3. Hard
Page 3 Extent: 4, Loeft Lower Lobs 4. White 4. Fibrous
1. Focal =% 8. Isth 8. Gray 5. Friable
2. Diffuse w Next 6. Brown
Quantity: Ex(;_nt: c?nslguntton: cq')n,s:!nmcy:
1. Single g 1. Focal SRR . Ulcarative . Firm
2. Multiple 2. Diffuse 2. Fungating 2. Soft
3. Papillary [ 3. Friable
4. Mucoid 4. Hemorrhagic
5. Cystic 8. Necrotic
Location:
1. Right Upper Lobe
2, Left Upper Lobe Extension: Location:
3. Right Lower Lobe 1. Y65 ctffmncmd 1. Local
4, Left Lower Lobe 2. No 2. Capsular Infiltration

© SEYMOUR FOX 1978

5, Isthmus
6. Diffuse

Naxt

3. Cervical Fascis
4. Carvical Nodes

Next

LEE



NECK STRUCTURES Page 3 of 4
Parathyrolds: Number Examined Parathyroids: Developmentat Type:
1. Examined 4 1. One & 1. Normal Abnormalities: 1. Hypoplasie
2. Not Examined 2, Two 2, Abnormal &4 1. Present 2, Aplasis
™1 | 3 Ttree Ab
4. Four
Lesions: Type: Location:
1. Present o1 1. Myp 1. Right Upper
2 Ab 2. Tumor 2, Left Upper
3. Right Lower
4, Left Lower
Next
e
Quentity: Extont: Color: Configuration: Consistency:
1. Single -4 1. Focal 1. Gray 1. Ulcearative 1. Firm
2. Multiple 2. Diffuse 2, White 2, Papillsry jagea—ppd 2. Soft
3. Yellow 3. Mucold 3, Frisble
4, Brown 4, Cystic 4. Hemorrhaglc )
-’( Page 4 ) 5. Red 6. Necrotic
Next
Laryngeal Vauit: Congenital Type:
& o 1. Normal. A li 1. Aplasia
o] 1. Presontmemeeteaeged 2. Hypoplesia r
2. Ab 3. C ital Web Location: Extenslion: Location:
4, Laryngocele 1. Right Upper 1. Yes e 1. Local
Xt 2, Left Upper 2. No 2. Capsulsr Infiltration
3. Right Lower 3, Cervical Fascia
4. Left Lower 4. Cervical Nodes
_ Ngxe Noxt
Leslons: Type: Extent: Type:
1. Prosent eveeseteisd |, E00M8 @ 1. Focal 1. Obstructive
2. Absent 2. Inflammati 2. Diffuss 2. Non-Obstructive
3, Tumor «-
Next
( Pages ) Extent: Character: Type: Location: [Side: Associated
1. Focal 1. Acute 1. Necrotic 1. Arytenoid Fossal 4o 1. Left Stenosis:
( Paged ) 2, Diffuse 2. Chronic 2. Hemorrhagic 2, True Cord 2. Right 1. Present
: y ranult 3. False Cord 3. Bliatera! 2. Absent
4. Veult
| qxr
m.;tlty: En’tt:pt: . c?uz: c?n:lwmlon: lcc;n;llmmy: D:msz il
haied 1. Single =] 1. Foca = . Gray , Ul I nalpd 1. Firm . Superfic )y
2. Multiple 2. Diffuse 2. White 2, Sessile 2. Soft 2. Invasive
3. Yallow 3. Polypold 3. Frisble '
4, Brown 4. Fungating 4, Hemorrhagic
5. Red 5, Mucoid 5. Necrotic
Next 6. Cystic
Size: Locstion: Sida: Locstion: ted
mm 1. Arytenoid Fosss ol 1. Left 1. Inteinsic Muscles Stenosis:
2. True Cord 2, Right 2. Extrinsic Muscles 1. Present
3, False Cord 3. Bliaters! 3. Cervical Fascle 2. Absant
4. Vault 4. Carvicel Nodes
Naxt . Next
[ ]

© SEYMOUR FOX 1978
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NECK STRUCTURES

Page 4 of 4

Epiglottis: Lesions: Extent:
1. Normal 1. EQOMa ateme 1. Minimal
2, Ab, /! 1 2. /nflammation] 2. Moderate
Next 3. Severe
]
popharynx: Congenital Type: Obstruction: Extent: Typs:
H{ N /] A /! 1. Pharynges! 1. Present 1. Partial 1. Ed
2. Abnormal G~ 1. Presont o Diverticulum . Ab. 2. Compl 2. Asplirate
2. AD5ON et Next 3. Blood
4. Mucus
5. Pus
6. Tumor
7. Foreign Bodyy Type:
Next 1. Food
1
Lesions: Type: Extent: Character: Associated
1. Present 1. Infl. ionleg=——gnd 1. Focal = 1. Acute = Ui {
. Ab 2. TumOor eaeees 2. Diffuse 2. Chronic 1. Present
Next 2, Absent
Quantity: Extent: [Side: Color:
1. Single = 1. Focal g 1. Left 1. Gray
2. Multiple 2. Diffuse <% 2. Right . White
3. Bilateral 3. Yellow
., Brown
5. Red
Configuration: Consistency: ] Size: Extension: Location:
1. Ulcerative 1. Firm ———e MM 1. Yos ey 4 1. Superficial
2. Sessile 2, Soft 2, No 2. Local
3. Polypoid i 3. Friable
4. Fungeting 4, Hemorrhagic
6. Mucoid 5. Necrotic
6. Cystic
Cervical Type: Side: lL.ocation: Color: Consistency:
Adenopathy: 1. Hyperplastic 1. Left 1. Anterior 1. Gy 1. Flrm
1. Present o1 2. Reactive 1 2. Right Chain 2, White 2. Soft
2. Abgent 3. Neoplastic 3. Bilateral 2. Posterior 3. Yellow 3. Friable
Chain 4. 8rown 4, Hemorrhagic
3. Deep . Red 5. Necrotic
(" out ) System 6. Ten
Next
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MUSCULOSKELETAL SYSTEM

Page 1 of 2

Examine: Musculoskelete! Out
1. Yes ] 5 I
2. Np | 1. Normal et Joints: Joint P, Time Inserted: Side: Location:
2, Ab 3 4 1. Normasl! 1. Present 4 1. Recent 1. Left LA
2, Abnormal ot 2. Absent 2. Remote | 2. Right ) 2. Patslis
(o) — 3, Bilateral
\
L Lesions: Type:
5. I:nmu ; -l Finger:
. Absent . Fibrosisw = L 1. Thumbd
i - Location: y
3. Anky - o 2. Index
4. Inflammati Characier: B 1 Shoulder 411 3. Third > =
5. Tumw‘" B c;l:;:"c 3, Wrist et ; ;';all:;’th 1. Left
- ;.l;‘lnmlﬂ—— - ‘ g gllnh: ;
] , Bilatera
T T 6. Knot e bl
. Quantity: Extent: 7. Ankle e Toe:
o1 1. Single - 1. Focal 8. Toe eI 1. First
2. Multiple 2. Diftuse Next] '__'l_. 2. Second
3. Third b
4. Fourth
5. Fifth
I Consistency: o] Origin: Size:
1, Firm 1. Primary [— ;7]
Bones: l—’( Page 2 ) 2. Soft 2. Metastatic
1. NOIMa! et 3. Frieble 3. Undetermined
2. Abnormal— 4. H hagi
) 5, Necrotic
6. Cystic
Type: L i
Lesions: Quantity: 1. Simple Extent: 1. Maxills =g o
1. Fracture «&- 1. Single 1 2. Comp -~y 1. ;’ et 2. Mandiblea L
7 {pk Clavicls st
5: {onama 2 3, Comminuted 2. Not Reduced 3: Clavicleat—i—t» F'y"'?'ni,mb N;'";'r'},',' :
4. Tumor % 8. H -t , y
"M nd 2. Index 2. Second
Extont: 3 . Radius
5 o T - 7 e g s, g
DUS aal - . Fo .
2. Ditfuse 2 Chronic s co > 5. Fifth 5. Fifth Sioe;
- 1 10 Finger — 5 Soveneh 7 igh
Quantity: _ 11. Riba® . n| . Right
1. Single | 12, Vertobra e T g fvllt’l":'!:' 3. Bilateral
2. Multipie 13 - 1. Corvical 110 Tenen
e EE T L
Quantity: Extont: Color: - Qumoar ML L
&1 1. Single &1 1. Focal 1. Grey 4. Sacral
2. Multiple 2. Diffuse 2. White >
g. Yellow
, Brown ry
6. Red Tr;’lm
Next y
-‘ 2. Second
3. Third -
5 Bt
Consistency: Origin: Sixe:
1. Firm ol 1. Prit —mm
2. Soft 2. Metastatic
3. Frisble 3, Undetermin
4. Hemorrhagle
5. Necrotic
Bone Merrow: Area Obtained: Conslstency: Color: Tumor: Quentity: Origin:
BN WAy T e— 1. Cervical Vertebrae = 1. Normal 1 1. Red q 1. Present 1 1. Single 4 1. Primary @
2. 2. Thoracic Vertebrae 2. Hyp 2. Grey 2, AbsSeNnt e 2. Multiple 2. Metsstatic
3. Lumbar Vertebrae 3. Fibrotic 3. Yellow —l
4, Sacral Vertebrse 4, Fatty
6. llisc Verted

© SEYMOUR FOX 1978
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MUSCULOSKELETAL SYSTEM Page 2 of 2

Muscles: Congenital Type: Location: Side:
1. NOrma e Anomalies: 1. Agenesis 1. Pectoralis Major - - 1. Left
2. ADNOorMaladmemeetged 1. Presen tofeemm——ppd 2. Hypoplasia a—g] 2. Pectoralis Minor 2. Right
2. Absent= 3. Contractures 3. Trapezius 3. Bilateral
Next 4. Serratus Anticus
Next
. -
Dystrophy: Type:
1. Presente—te————pgpld 1. Severe Generalized Familial Muscular Dystrophy
2. ADSED tumm 2. Limbgirdle Muscular Dystrophy
3. Facioscapulohumeral Muscular Dystrophy

4. Progressive Dystrophic Opthalmoplagia
5. Oculopharangeal Dystrophy

6. Dystrophia Myotonica

7. Late Distal Muscular Dystrophy

Ngxt
]
I Neoplasia: Quantity: Extent: Consistency:
1. Present. =1 1. Single il 7. Focal 1. Firm
2, Absent 2, Multiple 2. Diffuse 2, Soft
: 3. Friable

4. Hemorrhagic
8. Necrotic
6. Cystic

Ve

Origin: - Size: - - Location:
1. Primary mm 1. Fa(6 et Side:
2. Metastatic 2, Neckatlipemmm—— 1. Left
3. Undetermined 3. Armat———— 2. Right
4. Le 3. Bilateral
5, Chest Wall

6. Retroperitoneum
7. Abnominal Wall
8. Pelvis

Next

© SEYMOUR FOX 1978
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CALVARIUM/PITUITARY Page 1 of 2
Examine: Cranium: Defect: Total Defects: Number Similar: Configuration: Defect Diameter
1. Yes 1. Intact 1. Dome Missing 1. One 1. One lempd 1. Round — T
2. No 2. Not Intact i 2. Linear Cleft 2, Two ‘—.‘ 2. Two 2. Square
3. Surgics! et 3. Three 3, Three
Next] 4. Four 4. Four
(out ) Next
Side: Location: Hernlation
jg— 1. Left . 1. Frontal
- — ‘ — 2. Righe 2, Paristal
Cranium Size: Cranium Shape: Total Number: Number Similar: 3. Midline 3. Occipital
1. Normeal 1. Normal 1. One 1. One
2. Larger than 2. Low Frontal Dome Fractures: 2. Two ] 2. Two
Normal Areg 1. Prosont cemmetnmmtped 3. Three 3. Three Age: Length: (Side
3. Smaller than 3. Prominent 2, Absent 4. Four 4. Four 1. Recent ——— mm 1. Left o
Normal Occipital Area Next 2, Oid 2. Right
4. Irregular 3. Midline
l Condition of Dura:] Dura: Reason: Total Defects: Number Similar: Configuration:
1. Normal feeegped 1. Intact 1. Surgical 1. One 1. One 1. Round 1. Frontal
2, Thickened 2, Not Intact ==t 2, C ital 2. Two ] 2. TwO 2, Square 2, Parietal
Malformation 3. Three 3. Three 3. Elongated 3. Occipital
3. Erosion 4, Four 4, Four Next
Naxt T
J SI’doz Location:
| . Left fg—a{ I Frontal
Epidural Space Typo: . Side: Amount: Character: 2. Right 2, Parietal
Contents: 1. 81000 e 1. Left q—-.1 1. Small — Fresh 3. Midline 3. Occipital
1. Present I 2. Exudstsas 2, Right 2. Moderate 2. 01d 4, Posterior
2, ADSEN et j Next g 3. Massive 3. Fresh & Old Fossa
Amount: Color: Type: Configuration: Fsm.: Location:
—ml 1. White 1. Organized =% 1. Encapsulsted 1. Left —d 1. Frontal
2, Yellow 2, Not 2. Not 2. Right 2, Parietsl
3. Green Organized < Encapsulated] 3. Midline 3. Occipital
4. Red 4. Temporal
5. Pink
Naxt
Subdural ype: |[Amount: Side: Configuration: : - .
L_gn] Contents: 1. BI00d @t} 1. Small fg—] 1. Lott 1. Well-Encapsulated ef— Durs Thickness:
1. Present. , Exudate et 2. Moderate 2. Right 2. Poorly-Encapsulated —=—_mm __
2. Absgnt Naxt 3. Massive .
Amount: Color: Contiguration: Location:
( Page2 ) m! 1. White 1. Encapsulated| 1. Frontal
2, Not Organize 2. Not 2. Pariatal
Encapsulated | 3. Occlpitsl
4., Temporal

ve



Page 2 of 2

Location:
1. Frontal
2. Parietal
3. Occipital

Character:
1. Fresh
2. Oid
3. Fresh & Old

CALVARIUM/PITUITARY
Subdurat Tumor: Quantity: Color: Congsistency: - Waeight: p—. Area:
1. Present aefe—gpd 1, Single — 1. Gray 1. Firm gms 1. Sagittal
2. Absent 2. Multiple 2. White 2. Soft 2. Left
3. Gritty
4, Friable
5. Hemorrhagic
6. Necrotic
Base of Skuil Total Number: Number Similar: Length: Location: Associated
Fracture: 1. One 1. One —mm 1. Basal Hemorrhage:
1. Prosen ¢ e 2. Two fed 2. Two 2. Tentoral 1. Present e
2. ADSEN et 3, Three 3. Three 3. Frontal 2. Absent
4. Four 4. Four 4. Sphenoidal
Naxt Neaxt
]
Pituitary: Pituitary: Reason Nﬁning: Time: Extent:
1. Norma! —ee——1_ 1. Present 1. Surgical __r. 1. Recent 1 1. Partial
2. ADNorma| seess 2. Absent ijemova/—— 2. Remote 2. Complete

&4

Consistency:
1. Firm
2, Soft
3. Friable

Lesions:

Extent:

1. Infl. i
2. Hemorrhage
3. NOCrosis et
4. Tumor«®

Next

© SEYMOUR FOX 1878

& 1. Focal
2. Diffuse

Character:
1. Acute
2. Chronic

Character:
1. Fresh
2. Old
3. Fresh & Old

Character:
1. Recent
2. Old

Color:
1. Gray
2. White

] 3. Yellow

4. Brown

5. Red

6. Black
Next

Waeight:

gms

Type:
1. Firm
2. Soft
3. Friable
4. Necrotic

' 2. Heter

Consistency: 5. Cystic
1. Homogenous
- Bacl;ground: l:umb«x of

1. Firm — ocal Areas:
2, Soft 1. Single
3. Friable 2. Multiple
4. Necrotic
5. Cystic

Focal Area(s):
1. Necrosis
2. Hemorrhage
3. Calcification
4. Firmness
5. Cystic Degeneration
Next

eve



BRAIN Page 1 of 9

Examine: Weight: Suleation: Abnzvmnlli,ty: E);(OFI“: , Sl’dnz ./ Loc;tion:
1. Yes e e m 1. N ! 1. Atrophy «§— . Foca . Left 1. Frontsl
2. No o #1 2. Abnormal—}——pm{ 2. Fiattening & 2, Muttitocal %1 2 Right [ > Paristal

3. Nodular Gyri. 3. Diffuse 3. Midline 3. Occipital
4, Discoloration 4, Bilateral 4. Cerabellar
m Next 5, Temporal
6. Diffuse
d Next
Lep i Extent: Color:
Lomd 1. M.mml———-.(ﬂz_) 1. Focal lg—q{ 1. White
2. Abnormal = —I 2. Diffuse g zr;:’wn
4. Gray
Abnormality: Color: Type: Extension:
1. Infiltrate 1. White 1. Perivesculsr 1. Convexity
2. Hemorrhage 2.Yellow j—8» 2 Opacifying [8—»| 2 Base
{’ 3. Congestion 3. Green 3. Convexity
4. Surgical & Base
Defect
Character: Type: Location: Ventricular Associated
1. Fresh 1. Patechise 1. Frontal involvemant: Ruptured
2. Oid 2, Ecchymoses pal==8 2, Parietal 1. Present jag—> Aneurysm:
3. Fresh & Old 3. Apoplectic 3. Occipital 2. Absent 1. Prasont <%
4. Cerebellar 2. Absent
5. Basilar
6. Diffuse
Negxt
Type: Thrombosls: o
et 1. Active 3] 1. Presant Location:
2. Passiva 2. Absant 1. Internal Carotid
2. Anterior Cerebral
3. :;liddh; Cagbr;l , Side:
, Posterior Cersbra.
L4 5. Anterior Communicating  |ag—t ? IZ:;‘Applfcabla
6. Posterior Communicating 2. Right
7. Besilar
8. Posterior Inferior Cerebellar
9. Superior Cerebellar
10. Vertebral
Next
Age: Size: Sl;ioL ./ Loc;_ﬁon: ,
1. Recent —mm . Left 1. Fronta
> 2 old -] [ 1 2 Aght [—=1 > Pariotal
3. Midline 3, Occipital
4. Cerebeliar
Next
Ex’ttg\t: . Lt’)caF(lon: ) SIonN
. Foca lag—y 1. Fronta lag—»{ 0. Not
T 2. Diffuse 2. Pariatal Applicable
3. Occipital 1. Left
4. Cerebellar 2. Right
8. Cistern 3. Bilateral
6. Base of
Brain
7. Diffuse
© SEYMOUR FOX 1978 Next
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BRAIN Page 2 of 9
Major Vascular Page 3 Type: Location: Side:
Supply: 1. Agenesis <~ 1. Internal Carotid 0. Not
1. NOrma! s 2. Hypoplasia 2. Anterior Cerebral — Applicable
2. ADN0rma/ cmte——egod Congenital 3. Aneurysm 3. Middle Cerebral 1. Left
Anomalies: Neoxt 4. Posterior Cerebral 2. Right
1. Prosont wmmet 8. Anterior Communicating
2. Absent 6. Posterior Communicating
7. Basilar
8. Posterior Inferior Cerebellar
9. Superior Cerebellar
10. Vertebral
Next
Location: Side: Configuration: f
1. Internal Carotid 0. Not — 1. Intact =@
2, Anterior Cerebral | — ) Applicable 2. Not Intact Associated Character: Associated
3. Middle Cerebral 1. Left Hemorrhage: 1. Fresh Thrombosis:
4. Posterior Cerebral 2. Right 1. Present «—p——p»] 2. Old 1. Present
5. Anterior Communicating 2. Absent <= 3. Fresh & Old 2. Absent
6. Posterior Communicating I
7. Basilar
8. Posterior Inferior Cerebellar
9. Superior Cerebellar Surgically
10. Vertebral Repaired:
Next 1. Yes
"——‘ 2. No
Atherosclerosis: Extent: Obstruction: Location: Side:
Land 7. Present ! 1. Minimal 1. Present 1. Internal Carotid 0. Not
- | 2 Abgant 2, Maderate 2, Absent 2, Anterior Cerebral — Applicable
3. Advanced 3. Middle Cerebral 1. Left
4. Posterior Cerebral 2. Right
&, Antarior Communicating
m Page 3 6. Posterior Communicating

© SEYMOUR FOX 1978

7. Basilar
8. Posterior Inferior Cerebellar
9. Superior Cerebellar

10. Vertebral

Next

O

infarction:
1. Present
2. Absant

ove



BRA

IN

Page 3 of 9
Cerebrum: I—.{ Page 4 ’
1. Normal cemme=d
2. Abnormal
Abnormality: Extent: Side: Location: Gyri:
1. Atrophy «@—4——p»{ 1. Focal —3——p=1 1. Left g—a| - Frontal 1. Presarved
2, Congenital 2. Diffuse -« 2. Right 2. Temporal 2, Not
Malformation jug- 3. Bilateral 3. Parietal Presarved
Next 4. Occipital
_I Next
Type: Extent: Side: Location:
Lﬁ 1. Pachygyria «§- =‘J-- 1. Focal g 1. Loft 1. Frontal
2. Microgyria - 2. Diffuse 2. Right 2. Temporal
3. Anencephaly 3. Bilateral 3. Parietal
4. Micrencephaly 4. Occipital
5. Agenesis of Corpus Coiosum Next
6. Megalencephaly -
7. Agenesis of Optic Tracts Extent: Side:
8. P0rencephaly e j‘_‘_’ 1. Minimal 1. Left
9, Hydrencephaly et——— 2. Moderate jag——g»{ 2. Right
10. Iniencephaly 3. Massive 3. Bilateral
11. Arhinencephaly
Next
Herniation: Type: Side: Necrosis:
1. Present |——p»] 1. Cingulate ~@4——») 1. Loft g—a{ 7. Prasent
2. Absent 2, Uncal«tp——] 2. Right 2. Absent
$ Naxt 3. Bilateral
Side: Nscrosis: Compression of Side: Occipital Lobe
1. Left 1. Present —p Posterior 1. Left Necrosis:
2. Right 2. Absent Cerebral Artery: _r’ 2. Right 1. Present
3. Bilateral ; ’)v’osd—- 3. Bilateral 2. Absent
., No

© SEYMOUR FOX 1978
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BRAIN Page 4 of 9

Cerebellum: 3
orsballum [ Paes )

2 Ab, N
Congenital Type: Extent: Side:
Anomalles: 1. Elongation 1. Minimel 1. Left
1. Present. with Tonsillar 2. Mod: - 2. Right
2, Absent Hernlati | 3. Massive 3. Midiine
2. Hypoplasia < 4. Bilateral «—1 Page 5
3, Agenesis e~
4. Microgyris«
Next Sl’doL .
, Left
] 2, Right
3, Midline
Leslons: 4, Bilateral «g—] Page 6
1. Present
2. Abgent Extent: Side:
1. Minims! 1, Laft
m 2, Mad —1 2. Right
3. Massive 3. Midiine
4, Bilateral
Type: Extent: Side: Position: Location: Glis:
1. Herniation 1. Focal 1. Left o LA 1, Cortice! 1. Solid
of Cersbeller 2. Diffuse 2. Right 2. Posterior I 2, White (. 2. Cystic
Tonslls 3. Midline Mattor
2. Atrophy «8— 4. Bilateral 3. Ventriculsr
3. Inflammation 4. Periventricular|
4. He A Nixt
5' iInfarct el b
6. Tumor«st
Next
H Cotor: Consistency: Configuration:
. 1. Focal 1. Gray - 0. Normsl @—p{ 1. Encaptviated |eg-
2, Diffuse 2, Green 1. Soft 2, Not
Page 6 3. Yellow 2, Hard Encapsulated
4. Red 3. Frisble
5, Black 4. Hemorrhagic
6. Pink
Extent: Character: Location: Side:
La| 7 Focal 1. Fresh 1. Cortical 1. Left
2, Diftuse - | 2. 010 et 2, White Matter 2. Right
3. Frosh & Old A 3. Ventriculer { 3. Midiine
4. Periventricular 4. Bilsteral
e Next
| T o 7
1. Single . Recent P
2. Multiple - 2. 0/d
Quantity: __l Number 1 Extent: Configuration: __| Color: Comistency: Dismeter:
1, Single «g-—— Simitar: 41 1. Focal e »{ 1. Ci ibed [4x® 1, Gray 1. Firm - e mm ‘1
2, Multiple . # 1. One 2, Dit{use ag— 2, Not 2. White 2, Soft
2, Two Clrcumscribed 3. Yellow 3. Frisble
3. Three 4, Brown 4. Necrotic
4. Four 6. Red 5. Hemorrhagic
6. Black 6. Cystic
Next
L i 4 -
4 Homogenous Dismeter; Background Number of Foca! Arsals):
‘- —— mm 1 ! Firm 1 Focsl Aress: | 1. Necrosis
2, Soft 1. Single 2, Hemorrhage
3. Frisble 2. Multipls 3. Calcification
4. Necrotic 4. Firmness
5, Cystic 8. Cystic
Degeneration
Next
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BRAIN Page 5 of 9
Pons end
Medulla:
1. NOTM | st Page 6
2. Abnormal =_.|
Lesions:
1. Infarcte— L .|A
2. Infi ion g E : ColoGr: csnlsvixunc{: Con:_ipuuﬂon:
3. Hemorrhage « 1. Focal lg—a{ 1. Gray . Norma, - 1. Encapsulated| J
4. Atrophy <~ 2. Diffuse 2. Green 1. Soft 2. Not
5. Demyeli, 3. Yellow 2, Hard Encapsulated)
Plaques «tf— 4. Red 3, Friable
6. Tumor «— 5. Black 4. Hemarrhagic
Nex 6. Pink
Substantie Extent: Character: Location:
Niger: 1. Focal Lq_; 1. Fresh Y > 1. Pons
0. Normal 2. Ditfuse 2. 0ld 2. Medulla
1. Depigmented 3. Fresh & Old 3. Wall of
4th Ventricle]
- 3 Noxt
[l xtent:
L. 1. Focal! he-
2. Diffuse
L. Oungtm;: Chagctov: g n
1. Single lag—»{ 1. Discrete . Recent
2. Multiple 2, Confluent ., Old
J. Recent & Old
Quantity: Number Extent: Configuration: Color: Consistency: Diamater:
| 1. Single «~— Similer: 1. Focal egf— 1. Circumscribed 1. Gray 1. Firm pe— )]
2. Multiple &1 1. One 2. Difluse 2. Not 2. White 2. Soft
2. Two Circumscribed 3. Yellow 3. Friable
3. Three 4. 8rown 4. Necrotic
4. Four 8. Red 6. Hemorrhagic)
6. Black 6. Cystic
Ngxt
Type:
2. Hi g Di s Background: Number of Focal Area(s):
mm 1. Firm Focal Areas: 1. Necrosis
2. Soft 1. Single 2. Hemorrhage
3. Friable 2. Muitiple 3. Calcification
4. Necrotic 4. Firmness
5. Cystic &. Cystic
Degeneration
Next
[ N
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Cut Surface:
1. NOIrma! e
2. ADNOrmal wm=s

I g ETID

BRAIN

Page 6 of 9

© SEYMOUR FOX 1978

Color of Consistency of Color of Consistency of White-Gray
White Matter: White Matter: Gray Matter: Gray Matter: Distinction:
1. Normal 1. Normal 1. Normal 1. Normal —.{ 1. Normal
2. Translucent for age 2, Lighter than for age 2, More than
3. Yellow 2. Hard Normal 2. Hard Normal
3. Soft 3. Darker than 3. Soft
Normal
4, Congosted
L Surgical Type: : Cannuls: Entrance Entrance Exit Side: Exit Location:
Intorvention: 1. Shunt 1. Recent 1. Presant Side: jag-—gd Location: -] 1. Left [—p 1. Frontal White Matter
1. Yes 2o Pl 2. Oid 2. Absent 1. Left 1. Frontal 2. Right 2. Parietal White Matter
2. No 2. Tissue 2. Right 2. Parietal 3. Occipital White Matter
Removal e 3. Occipital 4, Temporal White Matter
4. Temporal 5. Anterior Horn of the
m Lateral Vevitricle
6. Posterior Horn of the
Size Lateral Ventricle
—_—mm : 7. Mid-Latersl Ventricle
Side: Location:
1. Left i g—4 1. Frontal
2. Right 2. Parietal
3. Bilsteral 3. Occipital
4. Temporal!
Number g’unl\'bor Arn Entrance Entm‘\eo E);KL S|'do:
Present milar: . Recant Side: ocation: . Left
1. One 1" One 2, Old 8 5 Left 8 ) Frontat [ 2. pighe
2. Two 2, Two 2. Right 2. Parietal 3. Midline
3. Three 3, Three 3. Occipital
4. Multiple 4. Fo%r 4. Temporal
lext N

Exit Location:

1. Frontal

2. Parietal

3. Occipital

4. Temporal

5. Lateral Ventricle
6. Basal Ganglia

7. Thalamus

6%¢



BRAIN Page 7 of 9
Focal Type: Extent: Location: Side:
Parenchymal 1. Congestion g 1. Focal -’ r . 1. Frontal 0. Not
Lesions: PR /[T DR 2. Diffuse | 2, Parietal Applicable
1. Present & 3. A-V Malformation 3. Occipital - 1. Left
2. Abgent 4. Atrophy - . 4. Tempors! 2. Right
. Demyalinizati 5, Caudste Nucleus 3. Bilateral
6. Non-Infarctive «g=— Extent: I 6. Putamen
Necrosis & 1. Focaleg 7. Globus Pallidus
7. Tumor «% 2.G lized g IThaIsmm' .
'Continued on P: Severity: . Internal Capsule
f on Page 8) 1. Minimal 10. Periventricular
2. Moderate 11. Optic Chiasma
3. Severe 12, Mammiiary Bodies
13. Lateral Ventricle
14. Third Ventricle
Ext;!n: , Character: : 12. .;i_ubamchnalﬁ;;aw
1. Foca la—an] 1. Discrote @] 1. Recent . 16, Throughout te
- 2. Diffuse 2. Confluent 2. 01d o Matter
3. Recent & Old| 17. Throughout Cortical
Gray Matter
Age: 18. Diffuse
Leeeed 1. Rocent v r. Noxt
. Old
Quantity: Extent: Configuration: Color: Consistency: Diameter:
1. Singloasg. o 1. Focal et eeed 1. Circumscribed| 1. Gray 1. Firm mm
2. Multiple =% 2, Diffuse 2, Not 2. White 2, Soft
R— Circumscribed| 3. Yellow 3. Friable
Number 4. Brown 4. Necrotic
Similar: 5. Red 5. Hemorrhagic]
1. One 6. Black 6. Cystic
~= 2, Two Xt
3, Three
4. Four
Configuration:
1. Homog Di : Background: Number of Focal Ares(s):
2, Heterogenou: | e mm | Pt 1. Firm Focsl Areas: j 99—t 1. Nocrosis
2, Soft 1. Single 2. Hemorrhage
3. Friable 2. Multiple 3. Qalcification
4. Necrotic 4. Firmness
&, Cystic &. Cystic
Degeneration
Ngxt

© SEYMOUR FOX 1978
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Type (Cont'd):

8. Laminar
Necrosis

9. Infarct

10. Intracerebral
Hemorrhage

11. Abscess

© SEYMOUR FOX 1978

BRAIN Page 8 of 9
Age: In Distribution of: Side: Separation of Most Prominent in:|
1. Recent 1. Anterior Cerebral Artary 1. Left Cortex: 1. Sulci
2. Old ‘—ﬂ 2. Posterior Cerebral Artery hg—] 2. Right j ] 1. Prosent epemt——ped 2, Gyri
3. Recent 3. Middle Cerebral Artery 3. Bilateral 2. Absent 3. Equally in
& Old 4. Boundary Betwesn Anterior & Sulci & Gyri
Middle Cerebral Arterias
8. Boundary Between Posterior &
Middle Cerebral Arteries
Oun;llly: ¢ R c;)lt;;:l conéil}emy: Loe;tlon: . sguN
1. Single L@—n] 1. Rocent . Pale ‘_.‘ 1. Soft ‘_‘ 1. Fronta ‘_ﬁ , Not
2. Multiple 2. Old 2. Hemorrhagic) 2. Friable 2. Parietal Applicable
3. Liguifactive 3. Occipital 1. Left
4. Tempors! 2. Right
6. Caudate 3. Bilateral
chn;_nctor: Ext;r:/ Loc;lion: , stodoN 6 gucleu: e
1. Frash 1. Minimal 1. Fronta . Not . Putamen
2. 01d — 2. Moderate  |S=—P»1 2. Paristal j 0 Applicable 7. Globus Cortica!
3. Fresh & Old 3. Massive 3. Occipital 1. Left Pallidus Invoivement:
4. Petechial 4. Tempors! 2. Right 8. Thalamus 1. Yes
8. Caudate 3. Bilataral 9. Internal 2. No
Nucleus Capsule
6. Putamen Neaxt
7. Giobus
Pallidus
8. Thalsmus Rupture into Rupture into
9. gmmfl gymtviculnr Subarachnoid
apsuie stem: H
10. Diffuse 1. Yes 1. Yos
i Noxt 2. No 2. No
Quantity: Encapsulation: Size: Location: Side:
1. Singlo - &4 1. Poor mm 1. Frontal 0. Not
2. Muitip/e <= 2. Moderate 2. Parietal Applicable
3, Well 3. Occipital 1. Left
Number 4. Temporal 2. Right
Similar: 8. Caudate 3. Bilateral
1. One Nucleus
2, Two 6. Putamen
3. Three 7. Globus Rupture into Rupture into
4, Four Pallidus Ventricuiar Subarechnoid
8. Thalamus System: bt o:
9. Lateral 1. Yes 1. Yes
Vantricle 2. No 2. No
10. Third
Ventricle
11. Subamchnal&
Space Surgical
Npxt {ntervention:
1. Yes
2. No

[81%



BRAIN Page 9 of 9
Ventricular Size: Associated With:
System: 0. N ] 1. Cerebral
1. N 1. Si than Edema
2. Ab / N I 2, Yumor
2. Larger than Naxt
Extent: Associated with Aqueductal
1. Minimal Obatruction: Stenosis:
-] 2. Mod 1. Yes &{ 1. Present
3. Massive 2, No —‘ 2, Absent _l
Choroid: Lesions: Character: Exudation:
Lo 1. Nurmal.——.v 1. Infl, -y 1. Acute 1. Present .
2. Ab, I 2. Atrophy <+ 2, Chronic 2. Absent I
3. Tumor. 3. Acute &
Neaxt Chronic
l’ .L: ; L’oe;llnn: .
- . Left . Fronta
Extent: 2, Right 2. Parietal
1. Focal o K P
2. Diffuse nd L_3. Bilateral 3. Occipital
4. Temporal
5. Diffuse
Cheracter:
1. Invasi
2. Non-Invasive
Pineal Gland: r.‘ Out ’
1. IyErmal-T--
Pineal Gland: Reason Time: 1&__)
1. Pro:ont——, Missing: 1. Recent
2. Absent 1. Ag i$ ] 2. Remote
2. Surgical
Removal em—i
I Lesions: Consistency: Cotor: Character:
1. Infl, ionkeg 1. Ni / 1. Gray 1. Acute
2, TUMOT et 2. Soft 2, Grean 2. Chronic
Neoxt 3. Hard 3. Yellow
4. Friable 4. Red
8. Hemorrhagic 5. Black
Cow ) 6. pink
Character: Type: Color: Consistency: Compression
1. Infiltrating | . Hi &y 1. Gray 1. Firm of A |
2. Non- 2. Heterogenous, 2. White 2, Soft 1. Yes
Infiltrating 3. Yellow 3. Friable 2. No
4. Brown 4. Necrotic
5. Red 5, Hemorrhagic]
6. Black 8. Cystic
Naxt
Background: Numbaer of Focal Area(s):
1. Firm Focal Areas: 1. Necrosis
2, Soft - 1. Single 2, Hemorrhage
3. Friable 2. Muitiple 3. Cslcification
4. Necrotic 4. Firmness
&, Cystic 8, Cystic Degeneration
X Next

© SEYMOUR FOX 1978
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SPINAL COLUMN

Page 1 of 1

Examine: Spinat Column: r.( Out )
1. Yes ol 1. NOrma/! eem
2. No 2, ADNOIME] wed
o = '
Anomalies: 1. Rachischisis
1. Prosent caeeegee—gni 2. Arnold-Chiari Malformation
2. Absent 3. Amyalia
;‘ i‘:lna Blf/d,a C;mldl;lon:d 'Suvglul ;
. Meningocele . Infacte ntervention:
6. Meningomyelocele p—1 2 Not [ =81 ;. Yes
7. Myelocystocele Infected 2. No
8. Disstematomyelia
9, Syringomyelia
10. Syringobulbia N
' ixg
Acquired Type: Age: Loeation: Vertebra: Intervertebral Surgical
Lesions: 1. Collspse «f— | 1. Racent lg—an| 1 Corvicel —p—t| 1. First Disks Involved: L __g,] Intervention:
1. Presont 2. Inflammation 2. Old 2. Th fc =9, o 2. Second ni. 1. Yes 1. Yes
2, Apsent 3. Fracturo et 3. Lumbar =% o 3. Third 2. No 2. No
4. Tumor «g. LR P —— 4, Fourth
Nexte 5. Diffuse =% 6. Fifth
1 (; glxth "
n . Seven
Out Quantity: 8. Eighth
1. Single
2. Multiple 9. Ninth
- 10. Tenth
11, Eleventh
12. Twelfth
NExt
Extent: Color: Consistency: Location: Vertsbra: Spinal
1. Focal o{ 1. Gray 1. Firm - 1. Cervical lag—p] 1. First Canal:
2, Diffuse 2. White 2. Soft 2. Thoracic 2, Second 1. Compromised
3. Yellow 3. Friable 3. l.umbar 3. Third . Not
4. Brown 4. Necrotic 4. Sacral 4. Fourth Compromised
5. Red 5. Hemorrhagic 5. Fifth
6. Black 6. Sixth
Next 7. Seventh
8. Eighth Surgical
9. Ninth Intervention:
10. Tenth 1. Yes
11. Eleventh 2. No
12, Twelfth
NE“
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Page 1 of 1

SPINAL CORD
Oura: Lesions: Extent: Character:
oy 1. N I 1. Hi 10 1. Minimal o) 1. Fresh Lt
2. Ab ! 2, Infl. i 2, Mad 2. 01d
3. Tumor 3. Messive 3, Fresh & Old
Next
Extent: Character: Extension: Location: Level:
1. Focal 1. Acute 1. Epidurel 1. Cervical ag= ' 1. First
-’ 2. Diffuss 2. Chronic 2, Subdural 2, - = 2, Second
3. Acute & 3. Epidural & 3, Lumbare - 3. Third
Chronic Subdural 4. Sacral ag 4. Fourth
—— 8. Diffuse &, Fifth
6. Sixth
7. Seventh
8. Eighth
Extent: Color: Consistency: 9. Ninth
1. Focel 1. Gray - 1. Firm 10, Tenth
2. Diffuse 2, White 2, Soft 11. Eleventh
3. Yellow 3. Frisble 12, Tweifth
4. Brown 4. Necrotic Next
5. Red 5. Hemorrhagic
6. Black
*n
Character: Area:
1. Acute o] 1. Subarachnoidp—omd
| 2 Chronic__| 2. Gray Matter
' L3 inite Matterg
Extent:
1. Focal
| 2 Ditfuis__|
Extent: Color: Consistency:
1. Focal -—»{ 1. Gray 1. Firm
2. Diffuse 2, White 2, Soft
3. Yallow 3. Friable
4. 8rown 4. Necrotic
5. Ri B. Hemorrhagic
6. Black
Next
Age: 1 Location: Level:
&4 1. Recent ol 1. Cervicaleh 1. Finst
A J 2. Thoracic <% 2, Second
3, Lumbares. . Third
4. Secralag 4. Fourth
Extont: Age: 5. Diffuse 5, Fifth
1. Focel #{ 1. Recent < - 6. Sixth
2. Diftuse 2. Old 7. Seventh
8. Efghth
9. Ninth
Extent: 10. Tenth
1. Minimal 11. Eleventh
2, Moderate 12. Twelfth
3, Savere Next
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APPENDIX B

THE SYMBOLIC NAME MNEMONICS



AB

AC

AF

AG

AH

AL

AJ

=

B

AO

AQ

AS
AT
AU
AV

AW

AY

AZ

Aorta
Abnormality
Abscess
Adrenals

Age

Arcus Sinilis
Agenesis
Adhesions
Aortic Valve
Anthracosis
Architecture
Atrial Branches
Amount

Anus

Anatomic Type
Adenopathy
Aqueductal Stenosis
Area
Atherosclerosis
Artery
Aneurysm
Associated Vessel
Associated With
Atelectasis
Atrophy

Adventitia

356
BA
BB
BC
BD
BE
EF
BG
BH
BI
BJ
BK
BL
BM
BN
BO
BP
BQ
BR
BS
BT
BU
BV
BW
BX
BY

BZ

Arm

Bronchiectasis
Blood

Bile

Background
Bartholin Glands

Bronchi

Bladder

Bone Marrow

Bone

Brain

Contusion

Breasts

Burn

Biopsy



CA
CB
cC
CD
CE
CF
CG
CH
CI

cJ

M
CN
co
CP
cQ
CR
cs
CT
Cu
cv

cwW

cY

CZ

Congenital Anomalies

Cerebrum
Coarctation
Condition
Contents
Configuration
Congestion
Character
Choroid
Conjunctiva
Circumference
Color
Cerebellum
Consistency
Coion
Compression
Cataracts
Cranium

Cut Surface
Cingulate
Cannula
Coronary Arteries
Cephaly
Cortex

Cyst

Chyme

357
DA
DB
DC
DD
DE
DF
DG
DH
DI
DJ
DK
DL
DM
DN
Do
DP
DQ
DR
DS
DT
DU
DV
DwW
DX
DY

DZ

Ductus Arteriosus

Discoloration
Duodenum
Drain

Defect
Degree

Depth
Dilation
Diaphragm

Disk

Developmental Status

Diameter

Distribution

Dome

Demyelinated Plaques

Discharge
Dura
Distinction
Dentition

Duct

Cardiovascular System

Dystrophy



EA
EB
EC
ED
EE
EF
EG
EH
EI
EJ
EK
EL
EM

EN

EP
EQ
ER
ES
ET
EU
EV

EW

EY

EZ

Edema
Emboli
Epicardium

Exudate

External Examination

Effusion
External Genitalia
Emphysema
Extremities
Ears
Epiglottis
Epidural
Examine
Extension
Endocardium
Epididymis
Eschutcheon
Entrance
Esophagus
Exit
Encapsulation
Erosion
Eyebrows
Extent

Eyes

Endometrium

358
FA
FB
FC

FD

FF

FG

FH

FI

FO

FQ

FS

FT

FU

FV

FX

FZ

Focal Areas
Foreign Body

Feces

Phlebitis
Fat

Finger
Facial Hair

Fistula

Foreskin

Focal Parenchymal

Foot

Fracture
Fibrosis

Fallopian Tubes

Lesions



GA
GB
GC
GD
GE
GF
GG
GH
GI
GJ
GK
GL
GM

GN

GP
cQ
GR
GS
GT

GU

GW

GX

Gz

Salivary Glands

Gall Bladder

Shoulder

Skin Graft

Gangrene

Glia
Gray Matter

Great Vessels

Gyrus
Gliosis

Gastrointestinal System

Great Vessels

359

HB

HC

HF

HG

HI

HJ

E

£

HO

HQ

HS
HT

HU

g

HY

Atrium

Heart Chambers
Hand
Ghordae Tendineae

Hip

Head Hair
Hyperemia
Phimosis
Chancre
Hydromyelia
Hemorrhage
Herniation
Hemorrhoids
Hypoplasia
Hormone
Hyperplasia
Prosthesis
Heart
Hydroureter
Hepatic Veins
Exophthalmos
Hypopharynx

Hygiene



IA
IB
IC
ID
IE
IF
IG
IH
IT
1J
IK
IL
IM
IN
I0
IP
IQ
IR
IS
IT
IRi)
Iv
v
IX
IY

1z

Incision

Inferior
Infiltrate
Integument
Pitting

Infection

Inflammation

Infarction
Ischemia

Involvement

Internal Examination

360
JA
JB
JC
JD
JE
JF
JG
JH
JI
JJ
JK
JL

M

Jo
Jp
JQ
JR
Js
JT
Ju

Jv

JX

Jz

Joint



KB

KC

KE

Kidneys

Ectopic Kidney

Polycystic Kidney

361

LB
LC
LD
LE
LF
LG
LH
LI
LJ
LK

LL

1.0

LQ
LR
LS
LT
LU
LV
Lw
LX
LY

LZ

Lobe

Location
Eyelids
Laceration

Leg

Lungs

Lymphoid System
Lithiasis

Lymphangectasia

Level

Laminar Necrosis

Lymph Nodes
Longitudinal Striations

Leptomeninges

Livor Mortis
Lesion

Length
Leucotomy

Liver

Lower

Larynx

Calyces & Pelvis

Lips



B B B B8 2 8 8

Mucosa

Miscellaneous
Measured

Medulla

Mechanical Lesions

Mitral Valve

Musculoskeletal System
Muscularis

Mediastinum

Mesothelial Surface
Most Prominent In
Muscle

Measurement
Missing

Mural Thrombi

Mucus

Metaplasia

Meatus

Pulmonary System

Myometrium

362

NA

NB

NC

ND

NE

NF

NG

NH

NI

NJ

&

2

NO
NP
NQ
NR
NS

NT

NW
NX
NY

NZ

Necrosis

Nipple

Neck Structures
Nutritional Status
Adenoma

Non-Infarctive Necrosis
Nose

Number Present

Number Similar
Needle Tracts
Nutrients

Central Nervous System



0A
0B
oc
0D
OE
OF
0G
OH
01
0J
OK
oL
oM
ON
00
10):
0Q
OR
0S
oT
ou
ov
ow
).
()4

0z

Obstruction
Oral Cavity

Odor

Orientation

Areola

Occlusion

Open

Origin

Ovaries

363

PA

PB

PD
PE
PF
PG
PH
PI
PJ
PK
PL
PM
PN
PO
PP
PQ
PR
PS
PT
PU
PV
PW
PX
pY

Pz

Pulmonary Artery
Pons & Brain Stem
Pericardium
Spinal Cord
Procedure
Perforation
Pineal Gland
Parenchyma

Penis
Pigmentation
Palate

Pleural Cavities
Spinal Column
Pancreas

Pulmonic Valve
Papillary Muscles
Plaques

Prostate

Position
Peritoneal Cavity
Pleura

Pulmonary Veins
Pharynx
Purulence
Pituitary

Pus



QA
QB
QC
QD
QE
QF
QG
QH
QI
QJ
QK
QL
QM
QN
Qo0
QP
QQ
QR
Qs
QT
QU
Qv
QW
QX
QY
QzZ

Quantity

364

RS

RT

RV

RW

RY

Ruptured Aneurysm
Ribs

Rectum
Reproductive System

Race

Rigor Mortis

Rash

Reason Missing

Retroperitoneum

Rupture

Representation

Reason

Parathyroids



SA
SB
SC
SD
SE
SF
SG
SH
SI
sJ
SK
SL
SM
SN
SO
SP
SQ
SR
SS
ST
SU
SV
Sw
SX
SY

YA

Shape

Subdural

Scar

Side

Separation
Surface

Surgical Defect
Shunt Placement
Small Intestine
Strictures

Skull

Sulcation

Septum
Substantia Niger
Stenosis

Spleen

Spermatic Cords
Surgical Removal
Serosa

Stomach

Surgical Intervention

Seminal Vesicles

Scrotum

Sex
Severity

Size

365
TA
TB
TC
TD
TE
TF
TG
TH
TI
TJ
K

TL

TO
TP
IQ
TR
TS
TT

TU

X
TY

TZ

Trauma

Trabeculae Carneae

Total Defects
Time

Toe
Thickening
Thrombosis
Tracts

Tattoo
Thickness
Tonsils

Tumor

Total Number
Transposition
Type

Thyroid
Trachea
Tissue Removal
Testes

Tongue
Tricuspid Valve
Torsion
Texture
Thymus

Transplant



UA

UB

Uuc

UE

UF

UG

UH

Ul

uJ

UL

2

Uo

UQ

Us

UuT

g

UX

Uz

Urethra

Capsule

Succus Entericus

Ulceration

Uncal

Upper

Ureters

Urinary System

Uterus

Uterovesicular Junction

366

VA

VB

VC

VE

VF

VG

VI

vJ

=

Vermiform Appendix

Vena Cava

Vessel

Vagina

Ventricular Involvement

Valves

Ventricular System

Ventricle

Varicosities

Vesicular Vein
Vertebra
Vascular Supply
Vegetations
Vulva

Varices

Cervix

Vein



WA

WB

WC

&

WJ

2

2

Abdominal Wall

White Matter

Weight

367
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APPENDIX C

SAMPLE AUTOPSY PROTOCOLS
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NAME (FROM ARM BAND) : [N
UNIT NumMBER: SENEEREN
NECROPSY NUMBER: N- IR

PERMIT SIGNED BY: NN, FATHER
RESTRICTIONS: NONE

PROTOCOL

EXTERNAL EXAMINATION:

THIS IS THE BODY OF A WELL-NOURISHED, WELL-DEVELOPED, 4 DAY OLD
PREMATURE NEONATE CAUCASIAN MALE MEASURING 18 IN. IN LENGTH AND
WEIGHING 2 LBS. RIGOR IS COMPLETE. THE HEAD HAIR IS SPARCE IN
AMOUNT, BLOND AND FINE IN TEXTURE. THE PUPILS ARE EQUAL IN DIAMETER.
THE IRIDES ARE BLUE. THE NARES CONTAIN BLOOD. THE SKIN 1S WHITE.
EXTERNAL GENITALIA ARE THOSE OF AN INFANT MALE. THE BREASTS WERE NOT
EXAMINED.

INTERNAL EXAMINATION:

MED!IASTINUM: THE THYMUS IS NORMAL FOR AGE.

PLEURAL CAVITIES: THE LEFT MESOTHELIAL SURFACES ARE NORMAL. THE
RIGHT MESOTHELIAL SURFACES ARE NORMAL.

PERITONEAL CAVITY: THE PERITONEAL CAVITY CONTAINS 5 ML. OF PURULENT
FLUID. FOCAL MODERATE PURULENT INFLAMMATICN IS SEEN ON THE VISCERAL
REFLECTION OF THE LEFT UPPER QUADRANT.

RETROPERITONEUM: THE RETROPERITONEUM IS NORMAL.

CARDIOVASCULAR SYSTEM:

PERICARDIUM: THE PERICARDIUM CONTAINS 1 ML. OF SEROUS FLUID. THE
PERICARDIAL REFLECTIONS ARE NORMAL.

HEART: THE HEART WEIGHS 12 GMS. THE EPICARDIUM IS UNREMARKABLE. THE
CORONARY ARTERIES ARISE IN A NORMAL ANATOMIC CONFIGURATION. THERE IS
RIGHT CORONARY ARTERY PREDOMINENCE. THE ENDOCARDIUM IS NORMAL. THE
TRICUSPID VALVE MEASURES 28 MM. IN CIRCUMFERENCE. THE PULMONIC VALVE
MEASURES 14 MM. IN CIRCUMFERENCE. THE MITRAL VALVE MEASURES 16 MM.
IN CIRCUMFERENCE. THE AORTIC VALVE MEASURES 16 MM. IN CIRCUMFERENCE.
THE RIGHT VENTRICLE MEASURES 4 MM. IN THICKNESS AND IS BROWN-RED IN
COLOR. THE LEFT VENTRICLE MEASURES 8 MM. IN THICKNESS AND IS BROWN-
RED IN COLOR.

PULMONARY SYSTEM:

TRACHEA: THE TRACHEA 1S NORMAL.

LUNGS: THE LEFT LUNG WEIGHS 21 GMS. THE RIGHT LUNG WEIGHS 30 GMS.
THE PLEURA ARE NORMAL I[N APPEARANCE. THE BRONCHI CONTAIN FROTHY
FLUID. THE BRONCHIAL MUCOSA IS WHITE AND NORMAL IN APPEARANCE. THE
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LONGITUDINAL STRIATIONS ARE RETAINED. ON CUT SURFACE THE LEFT LUNG
IS SMOOTH AND RED. THERE IS ACUTE HYPEREMIA OF THE LUNG. ON CUT
SURFACE THE RIGHT LUNG !S SMOOTH AND RED. THERE IS ACUTE HYPEREMIA
OF THE LUNG. THE PULMONARY ARTERIES ARE NORMAL.

GASTROINTESTINAL TRACT:

ORAL CAVITY: THE ORAL CAVITY WAS NOT EXAMINED.

ESOPHAGUS: THE MUCOSA 1S WHITE AND NORMAL. THE MUSCULARIS 1S NORMAL.
THE ADVENTITIA IS NORMAL.

STOMACH: THE MUCOSA IS WHITE AND NORMAL. THE MUSCULARIS IS TAN AND
NORMAL. THE SEROSA IS NORMAL.

DUDDENUM: THE MUCOSA IS WHITE AND NORMAL. THE MUSCULARIS IS TAN AND
NORMAL. THE ADVENTITIA IS NORMAL.

SMALL INTESTINE: THE JEJUNAL MUCOSA IS WHITE. THE ILEAL MUCOSA IS
PINK. THE MUCOSA IS NORMAL. THE JEJUNAL MUSCULARIS 1S TAN. THE ILEAL
MUSCULARIS 1S TAN. THERE IS FRESH AND OLD HEMORRHAGE INVOLVING THE
ILEAL MUSCULARIS. THE ILEAL SEROSA IS NECROTIC. THERE IS FOCAL
PURULENT INFLAMMATION INVOLVING THE {LEAL SEROSA. THERE IS FRESH AND
OLD HEMORRHAGE INVOLVING THE iLEAL SEROSA.

VERMIFORM APPENDIX: THE APPENDIX 1S NORMAL.

COLON: THE DESCENDING COLONIC MUCOSA IS PINK. THERE ARE MULTIPLE
PUNCTATE INFLAMMATORY PERFORATIONS AVERAGING 2 MM. IN DIAMETER
THROUGH THE DESCENDING COLONIC MUCOSA AND SIGMOID COLONIC MUCOSA.
THE MUSCULARIS IS NORMAL. THERE IS FOCAL PURULENT INFLAMMATION
INVOLVING THE DESCENDING COLONIC ADVENTITIA AND SIGMOID COLONIC
SEROSA.

RECTUM: THE MUCOSA 1S PINK AND NORMAL. THE MUSCULARIS IS TAN AND
NORMAL. THE ADVENTITIA IS NORMAL.

ANUS: THE ANUS IS NORMAL.

LIVER:

THE LIVER WEIGHS 100 GMS. ON EXTERNAL EXAMINATION, THE CAPSULAR
SURFACE 1S RED-BROWN AND NORMAL. ON CUT SURFACE, THE PARENCHYMA IS
NORMAL.

GALLBLADDER AND DUCTAL SYSTEM:
THE GALLBLADDER IS NORMAL. THE DUCTAL SYSTEM IS NORMAL.
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PANCREAS :

THE PANCREAS 1S 73 MM. IN LENGTH AND WEIGHS 21 GMS. THE PANCREAS IS
NORMAL IN APPEARANCE. ON CUT SURFACE, THE PANCREAS IS WHITE AND
NORMAL IN CONFIGURATION.

LYMPHOID SYSTEM:

SPLEEN: THE SPLEEN WEIGHS 10 GMS. THE SPLEEN IS NORMAL.
LYMPH NODES: THE RETROPERITONEAL LYMPH NODES ARE HYPEREMIC.

URINARY SYSTEM:

KIDNEYS: THE LEFT KIDNEY WEIGHS 27 GMS. THE RIGHT KIDNEY WEIGHS 25
GMS. THE KIDNEYS ARE NORMAL.

URETERS: THE URETERS ARE NORMAL.

BLADDER: THE BLADDER IS NORMAL.

URETHRA: THE URETHRA WAS NOT EXAMINED.

ADRENALS:

THE LEFT ADRENAL WEIGHS 8 GMS, AND IS ENLARGED. THE RIGHT ADRENAL
WEIGHS 8 GMS, AND IS ENLARGED. THE LEFT CORTEX IS YELLOW AND 3 MM.
THICK. THE RIGHT CORTEX IS YELLOW AND 3 MM. THICK. THERE 1S MODERATE
HEMORRHAGE OF THE LEFT AND RIGHT CORTICES. THERE IS DEFFUSE
HYPERPLASIA OF THE LEFT AND RIGHT CORTICES. THE MEDULLAE ARE NORMAL.

REPRODUCTIVE SYSTEM:

TESTES: THERE 1S BILATERAL ABDOMINAL CRYPTORCHIDISM. THE LEFT TESTIS
IS NORMAL IN SIZE WiTH A WHITE, SMOOTH TUNICA AND A TAN, SOFT
PARENCHYMA. THE RIGHT TESTIS IS NORMAL IN SIZE WITH A WHITE, SMOOTH
TUNICA AND A TAN, SOFT PARENCHYMA.

EPIDIDYMIS: THE EPiDIDYMIS ARE NORMAL.

PROSTATE: THE PROSTATE IS TRILOBULAR AND INFANTILE. THERE IS DIFFUSE
ACUTE PROSTATITIS.

THERE 1S DIFFUSE HEMORRHAGE OVER THE SURFACE OF THE PROSTATE.
SEMINAL VESICLES: THE SEMINAL VESICLES WERE NOT EXAMINED.

SPERMATIC CORDS: THE SPERMATIC CORDS WERE NOT EXAMINED.

SCROTUM: THE SCROTUM IS NORMAL.

PENIS: THE FORESKIN IS PRESENT. THE PENIS IS NORMAL.
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NECK STRUCTURES:
THE NECK STRUCTURES WERE NOT EXAMINED.

MUSCULOSKELETAL SYSTEM:
THE MUSCULOSKELETAL SYSTEM WAS NOT EXAMINED.

CENTRAL NERVOUS SYSTEM:

CALVARIUM/PITUITARY: THE CRANIUM 1S INTACT WITH NO OBSERVABLE
DEFECTS. THE CRANIUM IS NORMAL IN SIZE AND NORMAL IN SHAPE. THE DURA
IS NORMAL IN THICKNESS AND INTACT. THE PITUITARY PARENCHYMA IS
NORMAL.

BRAIN: THE BRAIN WEIGHS 300 GMS. THE LEPTOMENINGES ARE NORMAL. THE
CIRCLE OF WILLIS AND MAJOR ARTERIES ARE NORMAL. THE CEREBRUM IS
NORMAL. THE CEREBELLUM IS NORMAL. THE PONS AND MEDULLA ARE NORMAL.
MULTIPLE CORONAL SECTIONS THROUGH THE CEREBRUM REVEAL NORMAL
MORPHOLOGY. THE VENTRICULAR SYSTEM 1S NORMAL. THE CHOROID 1S NORMAL.
SPINAL COLUMN: THE SPINAL COLUMN WAS NOT EXAMINED.

SPINAL CORD: THE SPINAL CORD WAS NOT EXAMINED.



373

FREE TEXT ADDED To PRoTocoL For [NEENEENENENEEE N- I
THERE 1S DIFFUSE HEMORRHAGE OVER THE SURFACE OF THE PROSTATE.
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NAME (FROM TOE TAG): [N
uNIT NuMser: NN

NECROPSY NUMBER: N-[HN
PERMIT SIGNED BY: INEENBNENN, HUSBAND
RESTRICTIONS: NONE

PROTOCOL

EXTERNAL EXAMINATION:

THIS 1S THE BODY OF A WELL-NOURISHED, WELL-DEVELOPED, 61 YEAR OLD
ELDERLY CAUCASIAN FEMALE MEASURING 65 IN. IN LENGTH AND WEIGHING 130
LBS. RIGOR IS COMPLETE. THE HEAD HAIR 1S NORMAL IN AMOUNT, GRAY-
BLACK AND COARSE IN TEXTURE. THE PUPILS ARE EQUAL IN DIAMETER. THE
IRIDES ARE BROWN. THE SKIN IS WHITE. THERE IS A SINGLE OLD 310 MM.
VERTICAL SURGICAL SCAR ON THE MIDLINE OF THE ABDOMEN. THERE IS A
SINGLE OLD 140 MM. VERTICAL SURGICAL SCAR ON THE RIGHT MEDIAL LEG.
THERE IS A SINGLE OLD 100 MM. OBLIQUE SURGICAL SCAR ON THE RIGHT
INGUINAL REGION. THERE IS A SINGLE OLD 30 MM. OBLIQUE SURGICAL SCAR
ON THE LEFT INGUINAL REGION. THERE IS A SINGLE OLD 150 MM.
HORIZONTAL SURGICAL SCAR ON THE LEFT ANTERIOR NECK. THERE IS A FOCAL
BLACK SESSILE FIRM TUMOR, MEASURING 6 MM. IN DIAMETER, ON THE LEFT
ANTERIOR CHEST. THERE 1S A CLOSED INCISION WHICH MEASURES 35 MM. IN
LENGTH ON THE LEFT ARM. EXTERNAL GENITALIA ARE THOSE OF AN ADULT
FEMALE WITH A FEMALE PATTERN ESCHUTCHEON. THE BREASTS ARE NORMAL.

INTERNAL EXAMINATION:

MEDIASTINUM: THE THYMUS 1S NORMAL FOR AGE.

PLEURAL CAVITIES: THE LEFT PLEURAL CAVITY CONTAINS 5 ML. OF SEROUS
FLUID. THE RIGHT PLEURAL CAVITY CONTAINS 5 ML. OF SEROUS FLUID. THE
LEFT MESOTHELIAL SURFACES ARE NORMAL. THE RIGHT MESOTHELIAL SURFACES
ARE NORMAL.

PERITONEAL CAVITY: THE PERITONEAL CAVITY CONTAINS 100 ML. OF SEROUS
FLUID. THERE IS DIFFUSE MODERATE FIBROSIS OF THE PARIETAL AND
VISCERAL REFLECTICN IN THE LEFT UPPER QUADRANT AND LEFT LOWER
QUADRANT. NON-OBLITERATIVE DENSE ADHESIONS ARE PRESENT.
RETROPERITONEUM: THE RETROPERITONEUM IS NORMAL.

CARDIOVASCULAR SYSTEM:

HEART: THE HEART WEIGHS 450 GMS. THE EPICARDIUM IS UNREMARKABLE. THE
CORONARY ARTERIES ARISE IN A NORMAL ANATOMIC CONFIGURATION. THERE IS
RIGHT CORONARY ARTERY PREDOMINENCE. THERE 1S ATHEROSCLEROS!S
INVOLVING ALL THREE CORONARY ARTERIES WITH MOST SEVERE INVOLVEMENT
OF THE RIGHT CORONARY ARTERY WHICH IS 50 PER CENT OCCULDED BY
ATHEROMATA. FOCAL ENDOCARDIAL FIBROSIS 1S PRESENT IN THE LEFT
VENTRICLE. THE TRABECULAE CARNEAE ARE ATROPHIC. THE PAPILLARY
MUSCLES ARE NORMAL. THE TRICUSPID VALVE MEASURES 120 MM. IN



375

C vl - PAGE 2

CIRCUMFERENCE. THERE 1S CALCIFIC THICKENING. THE RIGHT VENTRICLE
MEASURES 7 MM. IN THICKNESS AND 1S BROWN-RED IN COLOR. THE LEFT
VENTRICLE MEASURES 12 MM. IN THICKNESS AND 1S BROWN~RED IN COLOR. AN
OLD INFARCT MEASURING 40 MM. IN DIAMETER IS SEEN IN THE POSTERIOR
WALL. THERE 1S STENOSIS OF THE ABDOMINAL AORTA AND THCRACIC AORTA.
THERE 1S ADVANCED ATHEROSCLEROSIS OF THE ABDOMINAL AORTA AND
THORACIC AORTA WITH ULCERATIVE PLAQUES.

A DACRON PROSTHESIS IS IN PLACE EXTENDING FROM THE RENAL ARTERIES
INTO THE ILJAC AND FEMORAL ARTERIES. AN AORTORENAL BYPASS GRAFT
WITH SAPHENOUS VEIN 1S ALSO NOTED. THERE IS A RECENT OCCLUSIVE
THROMBUS IN THE RIGHT MAIN RENAL ARTERY.

PULMONARY SYSTEM:

TRACHEA: THE TRACHEA IS NORMAL.

LUNGS: THE LEFT LUNG WEIGHS 800 GMS. THE RIGHT LUNG WEIGHS 880 GMS.
THE PLEURA ARE NORMAL IN APPEARANCE. THE BRONCHI CONTAIN FROTHY
FLUID. THE BRONCHIAL MUCOSA 1S WHITE AND NORMAL IN APPEARANCE. THE
LONGITUDINAL STRIATIONS ARE RETAINED. ON CUT SURFACE THE LEFT LUNG
IS SMOOTH AND RED. THERE IS ACUTE HYPEREMIA OF THE LUNG. ON CUT
SURFACE THE RIGHT LUNG IS SMOOTH AND RED. THERE [S ACUTE HYPEREMIA
OF THE LUNG. THE PULMONARY ARTERIES ARE NORMAL.

GASTROINTESTINAL TRACT:

ORAL CAVITY: THE ORAL CAVITY WAS NOT EXAMINED.

ESOPHAGUS: THE MUCOSA {S WHITE AND NORMAL. THE MUSCULARIS 1S NORMAL.
THE ADVENTITIA IS NORMAL.

STOMACH: THE STOMACH CONTAINS 300 ML. OF CHYME. THE MUCOSA IS WHITE.
THERE IS FRESH HEMORRHAGE INVOLVING THE FUNDIC MUCOSA. THE
MUSCULARIS IS TAN AND NORMAL. THE SEROSA IS NORMAL.

DUODENUM: THE MUCOSA IS WHITE AND NORMAL. THE MUSCULARIS IS TAN AND
NGRMAL. THE ADVENTITIA IS NORMAL.

SMALL INTESTINE: THE MUCOSA 1S NORMAL. THE MUSCULARIS IS NORMAL. THE
SEROSA 1S NORMAL.

VERMIFORM APPENDIX: THE APPENDIX IS NORMAL.

COLON: THE MUCOSA 1S NORMAL. THE MUSCULARIS IS NORMAL. THE SEROSA
AND ADVENTITIA ARE NORMAL.

RECTUM: THE MUCOSA 1S WHITE AND NORMAL. THE MUSCULARIS IS TAN AND
NORMAL. THE ADVENTITIA 1S NORMAL.
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ANUS: THE ANUS IS NORMAL.

LIVER:

THE LIVER WEIGHS 1400 GMS. ON EXTERNAL EXAMINATION, THE CAPSULAR
SURFACE 1S RED-BROWN AND NORMAL. ON CUT SURFACE, THE PARENCHYMA 1S
SMOOTH AND BROWN. THE CUT SURFACE ARCHITECTURE IS CONSISTENT WITH
CHRONIC PASSIVE CONGESTION.

GALLBLADDER AND DUCTAL SYSTEM:
THE GALLBLADDER 1S NORMAL. THE DUCTAL SYSTEM IS NORMAL.

PANCREAS:

THE PANCREAS 1S 170 MM. IN LENGTH AND WEIGHS 115 GMS. THE PANCREAS
IS WHITE AND NORMAL IN CONSISTENCY. ON CUT SURFACE, THE PANCREAS 1S
WHITE AND NORMAL IN CONFIGURATION. THERE IS A CYST WHICH MEASURES 25
MM. IN DIAMETER AND INVOLVES THE PARENCHYMA OF THE TAIL.

LYMPHOID SYSTEM:

SPLEEN: THE SPLEEN WEIGHS 155 GMS. THE SPLEEN IS NGRMAL.
LYMPH NODES: THE LYMPH NODES WERE NOT EXAMINED.
URINARY SYSTEM:

KIDNEYS: THE LEFT KIDNEY WEIGHS 100 GMS. THE RIGHT KIDNEY WEIGHS 115
GMS. THE PARENCHYMA OF THE LEFT KIDNEY 1S DEPRESSED. THE PARENCHYMA
OF THE RIGHT KIDNEY 1S DEPRESSED. THE CORTEX OF THE LEFT KIDNEY IS
FINELY GRANULAR, REDUCED IN SIZE, RED-BROWN AND MEASURES 12 MM. IN
THICKNESS. THE CORTICO-MEDULLARY DEMARCATION !S SHARP. AN INCREASED
AMOUNT OF PERIPELVIC FAT iS PRESENT. THE CORTEX OF THE RIGHT KIDNEY
IS FINELY GRANULAR, REDUCED IN SIZE, RED-BROWN AND MEASURES 12 MM.
IN THICKNESS. THE CORTICO-MEDULLARY DEMARCATION IS SHARP. AN
INCREASED AMOUNT OF PERIPELVIC FAT IS PRESENT. THERE ARE MULTIPLE
CORTICAL CYSTS AVERAGING 3 MM. IN DIAMETER WHICH CONTAIN URINE AND
INVOLVE THE LEFT AND RIGHT KIDNEY. THE MEDULLAE ARE NORMAL. THE
CALYCES AND PELVIS OF THE KIDNEYS ARE NORMAL. THERE 1S STENOSIS OF
THE LEFT AND RIGHT RENAL ARTERIES. THERE IS MARKED ATHEROSCLEROSIS
OF THE LEFT AND RIGHT RENAL ARTERIES.

URETERS: THE URETERS ARE NORMAL.

BLADDER: THE BLADDER MUCOSA IS HEMORRHAGIC, RED AND TRABECULATED.
THE BLADDER WALL IS NORMAL.

URETHRA: THE URETHRA WAS NOT EXAMINED.

ADRENALS:
THE ADRENALS ARE NORMAL.
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REPRODUCTIVE SYSTEM:

OVARIES: THE OVARIES ARE NORMAL.
FALLOP{AN TUBES: THE FALLOPIAN TUBES ARE NORMAL.

CERVIX AND UTERUS: THE CERVIX IS NORMAL. THE ENDOMETRIUM IS
SENESCENT, FIRM, PINK AND MEASURES 2 MM. IN THICKNESS. THE
MYOMETRIUM MEASURES 17 MM. IN THICKNESS AND IS NORMAL.

VAGINA: THE VAGINA IS NORMAL.
VULVA: THE VULVA 1S NORMAL.

NECK STRUCTURES:

THERE HAS BEEN AN OLD SUBTOTAL THYROIDECTOMY WITH RESIDUAL THYROID
TISSUE IN THE ISTHMUS. THE STRAP MUSCLES ARE NORMAL. THE THYROID
WEIGHS 3 GMS. THE LARYNGEAL VAULT IS NORMAL. THE HYPOPHARYNX IS
NORMAL.

MUSCULOSKELETAL SYSTEM:
THE MUSCULOSKELETAL SYSTEM WAS NOT EXAMINED.

CENTRAL NERVOUS SYSTEM:

CALVARIUM/PITUITARY: THE CRANIUM IS INTACT WITH NO OBSERVABLE
DEFECTS. THE CRANIUM IS NORMAL IN SIZE AND NORMAL [N SHAPE. THE DURA
IS NORMAL IN THICKNESS AND INTACT. THE PITUITARY PARENCHYMA IS
NORMAL.

BRAIN: THE BRAIN WEIGHS 1220 GMS. THE LEPTOMENINGES ARE NORMAL. THE
CIRCLE OF WILLIS AND MAJOR ARTERIES ARE NORMAL. THE CEREBRUM 1S
NORMAL. THE CEREBELLUM IS NORMAL. THE PONS AND MEDULLA ARE NORMAL.
MULTIPLE CORONAL SECTIONS THROUGH THE CEREBRUM REVEAL NORMAL
MORPHOLOGY. THE VENTRICULAR SYSTEM IS NORMAL. THE CHOROID IS NORMAL.
SPINAL COLUMN: THE SPINAL COLUMN WAS NOT EXAMINED.

SPINAL CORD: THE SPINAL CORD WAS NOT EXAMINED.
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A DACRON PROSTHESIS IS IN PLACE EXTENDING FROM THE RENAL ARTERIES
INTO THE ILIAC AND FEMORAL ARTERIES. AN AORTORENAL BYPASS GRAFT
WITH SAPHENOUS VEIN IS ALSO NOTED. THERE IS A RECENT OCCLUSIVE
THROMBUS IN THE RIGHT MAIN RENAL ARTERY.



