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STUDY OF THli ARRANGEMENT AND BEHAVIOR OF THE RETICULAR 

FIBRII3 OF THE SPLEEN IN THE LEUKEMIAS

CHAPTER I 

INTRODUCTION

The leukemias and c lo s e ly  r e l a t e d  n e o p l a s t i c  d i s e a s e s  of man 

and an im als  have been i n t e n s i v e l y  s tu d ie d  s in c e  th e  m iddle of th e  n in e ­

t e e n t h  c e n tu ry .  P a r t i c u l a r  i n t e r e s t  i n  th e se  d i s e a s e s  d ev e lo p ed  fo l lo w ­

ing the  c l a s s i c  i n v e s t i g a t i o n s  of Hodgkin, and th e  p u b l i c a t i o n  of W eisses 

B lu t  by Virchow (1845) .  In  the c e n tu ry  which fo l lo w e d ,  improvements in  

th e  compound m icroscope and h i s t o l o g i c a l  t e c h n ic s  p e rm i t t e d  more i l l u m i ­

n a t in g  s t u d i e s  t o  be made of th e s e  phenomena. A g r e a t  mass of knowledge 

accum ulated d u r in g  t h i s  p e r io d .  Cohnheim, K undra t ,  L u b arsch ,  A rn e th ,  

N a e g e l i ,  S c h i l l i n g  and many o th e rs  p rov ided  n o ta b le  c o n t r i b u t i o n s .  How­

e v e r ,  t o  an e x te n t  n o t  a p p r e c ia te d  by many, t h e r e  d ev e lo p ed  such a con­

fu s io n  of te rm in o lo g y ,  c l a s s i f i c a t i o n  and con cep t t h a t  a  c l e a r e r  u n d e r ­

s ta n d in g  of th e se  d i s e a s e s  has been  g r e a t l y  r e t a r d e d .  The concept o f  

the  r e t i c u l o - e n d o t h e l i a l  system and i t s  r o l e  i n  th e  dynamics of lymphoid 

and myeloid t i s s u e s  was a s i g n i f i c a n t  development and added g r e a t l y  t o  

the  sum of a l l  t h a t  i s  known co nce rn ing  th e s e  d i s e a s e s .  However, con­

f l i c t i n g  s ta t e m e n ts  by r e s p e c te d  i n v e s t i g a t o r s  added c o n fu s io n  t o  th e  

a c c e p te d  f a c t s .  Much of t h i s  c o n fu s io n  has been a t t r i b u t e d  t o  th e
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i n a b i l i t y  of th e  i n v e s t i g a t o r s  to  p ro v id e  a c l a s s i f i c a t i o n  based on a 

s tudy  of the  cy to lo g y  and r e l a t i o n s h i p  of r e t i c u l a r  t i s s u e .  S ince  the  

re t i c u lu m  c e l l  has been g e n e r a l ly  regarded  as th e  stem c e l l  of lymphoid 

and myeloid e lem en ts  and th e  abnormal c e l l s  o f  b lood d y s c r a s i a s ,  a 

s tu d y  of th e  c h a r a c t e r i s t i c s  of th e  re t ic u lu m  in  th e s e  d i s e a s e s  appeared  

t o  be n ece ssa ry  b e fo re  a s a t i s f a c t o r y  c l a s s i f i c a t i o n  cou ld  be a t t a i n e d .  

These i n v e s t i g a t i o n s  were u n d e r ta k e n  w ith  th e  i n t e n t  to  in q u i r e  i n t o  the  

s ig n i f i c a n c e  of t h e  arrangem ent and behav io r  of th e  r e t i c u l a r  f i b r i l s  of 

the s p le e n  i n  th e  leukem ias and r e l a t e d  n e o p l a s t i c  d i s e a s e s  and t o  de ­

te rm in e  i f  th e y  might p ro v id e  a b a s i s  f o r  a sound c l a s s i f i c a t i o n .



CHAPTER I I

REVIEW OF LITERATURE

T i g r i  and F o r s t e r  i n  th e  middle of th e  n in e te e n th  c e n tu ry ,  

a cc o rd in g  to  M a rsh a l l  (1 9 5 6 ) ,  were th e  f i r s t  t o  r e c o g n iz e  th e  p resence  

of a framework o f  s t e l l a t e  c e l l s  in  th e  pulp of th e  s p le e n .  L a t e r ,  

R an v ie r  and B iz z o z e ro  d is c o v e re d  t h a t  f i b r i l s  were p r e s e n t  i n  a s s o c i ­

a t i o n  w ith  th e s e  e lem en ts .  For many y e a rs  i t  was acc ep ted  t h a t  the  

s t e l l a t e  c e l l s  were not r e l a t e d  t o ,  b u t  o v e r la id  th e  f i b r i l s .  During 

t h i s  p e r io d  th e  te rm  r e t i c u lu m  was employed t o  d en o te  a  system  of 

anastom osing f i b r i l s  s e rv in g  as  a framework fo r  lymphoid t i s s u e .

In  l a t e r  y e a r s ,  a s  more e x te n s iv e  and th o ro u g h  s t u d i e s  of the

h i s t o l o g i c a l  changes accompanying th e  leukemias and r e l a t e d  d i s e a s e s  of

lymphoid and myeloid t i s s u e s  were made, c o n t ra ry  and c o n f l i c t i n g  obser­

v a t io n s  were r e p o r te d ,

Reed (1902) d e s c r ib e d  what she c o n s id e re d  t o  be a normal 

r e t i c u lu m  in  th e  e a r ly  l e s i o n s  of H odgkin 's  d i s e a s e .  She n o te d  th a t  

w i t h i n  th e  r e t i c u l a r  f o u n d a t io n  of th e  sp le e n  lymphoid and g i a n t  c e l l s  

were p r e s e n t .

Longcope (1903) observed  numerous lymphoid c e l l s  w i t h i n  spaces  

formed by a c o a r s e  r e t i c u lu m  i n  H odgkin 's  d i s e a s e  and a  th i c k e n in g  of 

th e  r e t i c u l a r  network of th e  M alp ig h ian  c o rp u s c le s  i n  th e  s p le e n .

In  d e s c r ib i n g  s e v e r a l  c a s e s  of lymphosarcoma, MacCallura (1907)

3
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r e p o r te d  t h a t  i n  t h r e e  in s t a n c e s  he observed  a  d e l i c a t e  s trom a 

su rro u n d in g  masses of s m a l l  lymphocytes and r e f e r r e d  t o  th e  r e t i c u lu m  

as b e in g  in c o n sp icu o u s  and very  f in e .

A f i n e  f i b r i l l a r  network was n o ted  by K arsner (1910) i n  th e  

l e s i o n s  of H odgk in 's  d i s e a s e ,

M a llo ry  (1914) concluded  t h a t  a lymphoblastoma was an 

i n f i l t r a t i n g  tumor and t h a t  i t s  s trom a was p ro v id ed  by th e  invaded 

o rgan .  He d e s c r ib e d  th e  re t i c u lu m  as be ing  t h i n l y  d i f f u s e .

In  d e s c r ib in g  a case  of m a lignan t e n d o th e l io m a .  Foot (1924) 

s t a t e d  t h a t  th e  r e t i c u lu m  appeared t o  ru n  over and th rough  th e  cy toplasm  

of th e  m a lig n an t  c e l l s  forming a coarse-raeshed  network.

A d i f f u s e  h y p e r p la s i a  of th e  r e t i c u l a r  t i s s u e  was observed  in  

sp lenom egaly  by Watson (1 9 2 6 ) .  Ikeda  (1926) n o te d  an in c re a s e d  number 

o f  r e t i c u lu m  c e l l s  in  B r i l l ' s  type  of f o l l i c u l a r  sp lenom egaly .

In  a review o f  th e  r e t i c u l o - e n d o t h e l i a l  system , J a f f è  (1926) 

made no m en tio n  of th e  r e t i c u l a r  f i b r i l s .

P iney  (1926) d e s c r ib e d  two c a se s  of endothe liom a in  which he 

observed  masses of c e l l s  which were s e p a r a t e d  by b ranch ing  s e p ta  and 

t o  th e  s t r a n d s  of t h e s e  s e p ta  many c e l l s  appea red  to  be a t t a c h e d .

In  a  c a s e  of lymphosarcoma d e s c r ib e d  by Krumbhaar (1927) a 

f i n e  r e t i c u l a r  network su p p o r t in g  la rg e  lym phocytes was n o te d .

Foot (1927b) found th e  r e t ic u lu m  in  th e  M alp igh ian  b o d ie s  of 

th e  human s p le e n  t o  be l i k e  t h a t  of lymph nodes . The c o a r s e  mass of 

r e t i c u lu m  c i rc u m s c r ib in g  th e  c e n t r a l  a r t e r i o l e s  was c o n t in u o u s  w i th  th e  

d e l i c a t e ,  m idzonal r e t i c u lu m ;  how ever, th e  p e r i p h e r a l  r e t i c u lu m  was 

c o a r s e  and com pact. He th ough t t h a t  th e  r e t i c u lu m  of th e  red  pu lp
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appeared  l i k e  t h a t  o f  lymphoid r e t i c u lu m ,  in  which a c o a r s e ,  i r r e g u l a r l y  

a r ran g ed  r e t i c u lu m  in t im a te ly  o v e r la id  th e  r e t i c u l o - e n d o t h e l i a l  c e l l s .

The e ffacem en t of th e  normal a r c h i t e c t u r e  o f  lymph nodes and 

s p le e n  by an i n f i l t r a t i o n  of l a rg e  mononuclear c e l l s  was observed  in  

a c u te  monocytic leukem ia by Daraeshek (1930).

W arth in  (1931) b e l ie v e d  t h a t  a f o c a l  p r o l i f e r a t i o n  o f  th e  

r e t i c u lu m  was one o f  th e  f i r s t  marked f e a t u r e s  of Hodgkin’ s d i s e a s e .  He 

observed  an  abundan t re t i c u lu m  i n  th e  le s io n s  of Hodgkin’ s sarcoma and a 

very  prom inent netw ork  of c o a rs e  f i b r i l s  i n  lym phoblastom as.

A s u p p o r t in g  s trom a of r e t i c u l o s i s  was d e s c r ib e d  by Ross (1933) 

as c o n s i s t i n g  of r e t i c u l a r  f i b r i l s  c l o s e l y  connec ted  w i th  an u n d i f f e r e n t i ­

a te d  syncytium . In  employing F o o t’ s method of s t a i n i n g  r e t i c u lu m ,  a f i n e r  

r e t i c u l a r  meshwork was shown t o  be p re s e n t  in  r e l a t i o n  t o  th e  c e l l s .

R eplacem ent of th e  normal s t r u c t u r e  of lymph nodes by a 

po lym orphonuclear  t i s s u e  and r e t i c u lu m  was no ted  by W allhause r  (1933) i n  

a c a s e  of Hodgkin’ s  d i s e a s e .  He th o u g h t  t h a t  th e  r e t i c u lu m  was borrowed 

from t h e  in v ad ed  t i s s u e ,  and c i t e d  Sweany who had observed a  d i f f u s e  

h y p e r p la s i a  o f  lymph nodes in  t h i s  d i s e a s e .

F i t c h e t t  and Weidman (1934) found th e  r e t i c u lu m  o f s p l e n i c  

nodu les  t o  be  g r e a t l y  th ic k e n e d  i n  Hodgkin’ s d i s e a s e .

The r e t i c u lu m  i n  leukemic d i s e a s e s  was s tu d ie d  by C a l le n d e r  

(1934) .  He observed  t h a t  i n  lym phatic  leukemia th e  r e t i c u lu m  was no t  

in c re a s e d  b u t  t h a t  th e  meshes were more w idely  s e p a ra te d  by t h e  in c re a s e d  

numbers of lym phocytic  c e l l s .  I n  g i a n t  f o l l i c u l a r  h y p e r p l a s i a  and 

lymphosarcoma, he d e s c r ib e d  i t  as  be ing  loose  meshed. He a l s o  observed  

an in c r e a s e d  amount of f ib r o u s  t i s s u e  i n  th e  s p l e e n  i n  myelogenous
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leukem ia, which appeared  t o  be more e v id e n t  a f t e r  i r r a d i a t i o n .  In  

monocytic leukemia he d e s c r ib e d  th e  r e t i c u lu m  as  be ing  d e l i c a t e  and 

c l o s e l y  su r ro u n d in g  the  c e l l s ,  A d e l i c a t e  meshwork of r e t ic u lu m  was 

d e s c r ib e d  in  t i s s u e  from c a s e s  of re t i c u lu m  c e l l  sarcoma and H odgkin’ s 

d i s e a s e .

Klemperer (1934) made no o b s e rv a t io n  of th e  r e t i c u l a r  f i b r i l s  

of th e  s p le e n  i n  h i s  s t u d i e s  of leukemic d i s e a s e s .

The i n f i l t r a t i o n  of leukemic c e l l s  was though t by J a f f ê  (1935) 

to  e f f e c t  a s e p a r a t i o n  of th e  c o l la g e n o u s  and e l a s t i n  f i b r i l s  of th e  

t r a b e c u la e  and t o  form a f in e  r e t i c u lu m  f o r  sm a l l  n e s t s  of c e l l s .

E h r l i c h  and G erber  (1935) d e s c r ib e d  t h r e e  ty p e s  of lymphosarcoma. 

They observed  in  a r e t i c u l a r  ty p e ,  a sm a ll  number of c o a r s e ,  i r r e g u l a r  

f i b e r s  r e l a t e d  t o  t h e  c a p i l l a r y  w a l l s ,  and th o u g h t  t h a t  th e s e  were p re se n t  

b e fo re  th e  in v a s io n  of th e  t i s s u e  by th e  neoplasm . In  an  in t e r m e d ia te  

ty p e ,  a  marked in c r e a s e  of f in e  a r g e n t o p h i l i c  f i b e r s  was d e s c r ib e d  w hich 

tended to form an i r r e g u l a r  netw ork . The lym phocytic  type  of lympho­

sarcoma p re s e n te d  n e s t s  of rounded c e l l s  d e l in e a t e d  by a rg y ro p h i l e  f i b e r s ,  

which were c o n s id e re d  t o  be c o a r s e r  th a n  th o se  of th e  in t e r m e d ia te  ty p e .

In a s tu d y  of f o l l i c u l a r  r e t i c u l o s i s  Robb-Smith (1938) n o te d  a 

com pression  o f  r e t i c u l a r  f i b r i l s  t o  form a s h a rp  r in g  d em arca ting  th e  

f o l l i c l e s .  No in c r e a s e  of r e t i c u l a r  f i b r i l s  was observed  in  th e  

f o l l i c u l a r  lym phoblastom a, or i n  the  rem ainder o f  th e  lymph node.

R e t i c u l a r  f i b r i l s  were though t t o  be in c re a s e d  i n  lym phocytic leukem ia ,  

e s p e c i a l l y  a f t e r  i r r a d i a t i o n .  R e t i c u l a r  f i b r i l s  were n o t  in c re a s e d  i n  

monocytic leukemia. In  th e  t h r e e  d e s c r ib e d  ty p e s  of r e t i c u lo s a r c o m a  i t  

was found t h a t  th e  d i f f u s e  s y n c y t i a l  r e t i c u lo s a r c o m a  produced  no new
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f i b r i l s ,  t h a t  th e  t r a b e c u la r  s y n c y t i a l  r e t i c u lo s a r c o m a  p re s e n te d  f in e  

r e t i c u l a r  f i b r i l s ,  and th a t  i n  th e  h i s t i o i d  c e l l  type  a c o n s id e ra b le  

i n c r e a s e  of r e t i c u l a r  f i b r i l s  was no ted .  No in c r e a s e  of r e t i c u l a r  

f i b r i l s  o c c u r re d  in  lymphocytoraa or lymphosarcoma.

Watson (1938) d e s c r ib e d  th e  r e t i c u lu m  of lymphosarcoma as 

be ing  i r r e g u l a r  and b e l ie v e d  i t  t o  be th e  r e t i c u lu m  of th e  t i s s u e  and 

not t h a t  of th e  neoplasm.

F ib r o s i s  of the  s p le n i c  pulp was d e s c r ib e d  by R ic h te r  (1938)

as be ing  marked in  c a se s  of c h ro n ic  m y e lo cy tic  leukem ia and as s l i g h t  in

th o s e  of lym phocytic leukemia.

Ewing (1940) d e s c r ib e d  lymphosarcoma as be ing  composed of 

lymphoid c e l l s  of v a r i a b le  s i z e  ly in g  i n  an a t y p i c a l  r e t i c u l a r  t i s s u e .

He observed  t h a t  s i l v e r  s t a i n i n g  d em o n stra ted  a c h a r a c t e r i s t i c ,  f i n e  

netw ork  of r e t i c u l a r  f i b r i l s  between the  c e l l s .

No in c re a s e  of re t ic u lu m  c e l l s  was no ted  by B e l l  (1941) in  

leukem ia . He d e s c r ib e d  in c re a s e d  numbers of r e t i c u l a r  f i b r i l s  i n  

H o d g k in 's  d i s e a s e  and a s m a l l  amount of s trom a resem b lin g  th a t  of a 

norm al lymph node in  lymphosarcoma.

The re t ic u lu m  in  ch ro n ic  lym phocytic  leukem ia was d e s c r ib e d  by

Krumbhaar and S te n g e l  (1942) as being  in c r e a s e d ,  normal or d e c re a se d .

They n o ted  a f i n e l y  meshed r e t ic u lu m  in  monocytic leukemia.

Rappoport and Kugel (1 9 4 7 ) ,  however, though t t h a t  a marked 

in c r e a s e  i n  th e  number of r e t i c u l a r  f i b r i l s  was e v id e n t  in  monocytic 

leukem ia .

A g r e a t  v a r i a t i o n  i n  th e  r e t i c u l a r  a r c h i t e c t u r e  was d e s c r ib e d  

by J a c k so n  and Parker  (1947) in  H odgkin 's  paragranulom a. In  some
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i n s t a n c e s  a normal amount of r e t i c u lu m  was p r e s e n t ,  w h ile  in  o th e rs  

th e r e  was a num erica l in c r e a s e  o f  f i b r i l s  i n  th e  m edu lla ry  cords  but not 

in  th e  f o l l i c l e s .  They d e te c te d  an in c re a s e d  amount of r e t i c u lu m  f i b r i l s  

which wove between s i n g l e  c e l l s  or en c lo se d  g roups  of c e l l s  in  H odgk in 's  

granuloma. A l i k e  in c r e a s e  was observed  i n  H odgk in 's  sarcoma and th e  

f i b r i l s  enc lo sed  groups of c e l l s  and in d i v id u a l  c e l l s .  S im i la r  o b s e r ­

v a t io n s  of th e  r e t i c u lu m  i n  r e t i c u lu m  c e l l  sarcom as were r e p o r te d .  The 

r e t i c u l a r  f i b r i l s  of lyraphocytomata appeared  t o  be d e c re a se d  as a r e s u l t  

of th e  d i s t e n t i o n  of th e  meshwork w i th  th e  i n f i l t r a t i n g  c e l l s .  The 

r e t i c u lu m  of lymphosarcomata was c o n s id e re d  to  be t h a t  o f  a normal lymph 

node. In  g ia n t  f o l l i c u l a r  lymphoma th e  s t r a n d s  o f  r e t i c u lu m  around th e  

f o l l i c l e  were th ough t t o  compress th e  pu lp . A norm al amount of r e t i c u lu m  

was d e s c r ib e d  as  being  p r e s e n t  in  th e  g ia n t  f o l l i c l e s .

B i lg e r  (1954) d e t e c te d  s p a r s e  a r g e n t o p h i l i c  f i b e r s  in  th e  

g e rm in a l  c e n te r s  in  B r i l l -S y m m e r 's  d i s e a s e .

An absence  of r e t i c u l a r  f i b r i l s  in  f o l l i c u l a r  lymphoma was 

noted  by Evans (1 9 5 6 ) .  I r r e g u l a r l y  o u t l i n e d  c e l l s  co n ta in e d  w i th i n  a 

lo o se  network of r e t i c u l a r  f i b e r s  were d e s c r ib e d ,  th e  more p r im i t iv e  

forms of which were u s u a l ly  devo id  of a r g y r o p h i l e  f i b r i l s .  D e l i c a te  

f i b r i l s ,  c o n s ta n t ly  being p roduced  i n  H odgkin 's  d i s e a s e ,  fused  a s  th e  

g land  became more f ib r o u s .  I n  th e  paragranu lom a th e  c e l l s  were s e p a ra te d  

i n t o  i r r e g u l a r  g roups  by t h i n  s t r a n d s  of r e t i c u lu m .

M a rsh a l l  (1956) saw r e t i c u l a r  f i b r i l s  w hich  formed a r i n g  

around th e  f o l l i c l e s  i n  g i a n t  f o l l i c l e  lymphoma. R e t i c u l a r  f i b r i l s  were 

not in c re a se d  i n  r e t i c u l o s e s .  F re q u e n t ly  an in c re m en t o f  r e t i c u l a r  

f i b r i l s  occurred  in  H odgkin 's  parag ranu lom a, bu t were very  s l i g h t  or
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ab sen t  i n  th e  sa rco m a ta  of Hodgkin. The s y n c y t i a l  r e t i c u lu m - c e l l e d  

sa rcom a ta  produced no in c re a s e  of r e t i c u l a r  f i b r i l s ,  b u t  i n  th e  f i b e r  

forming r e t i c u lu m - c e l l e d  sarcom ata  s e p a r a t e  c e l l s  la y  i n  a m a tr ix  o f  

r e t i c u lu m .

R ic h te r  (1957) no ted  th a t  r e t i c u lu m  f i b e r s  were p o s s ib ly  

in c re a s e d  in  r e t i c u lu m  c e l l  sarcoma.

B u sc in c o ,  C ecch i and F e r r a r i s  (1957) observed  no a l t e r a t i o n  

in  s t r u c t u r a l  o u t l i n e  of re t ic u lu m  i n  leukem ia ,  b u t  th o u g h t th e  f i b r i l s  

appeared  th in n e d .

By th e  use  of an e l e c t r o n  m ic ro sco p e ,  Weiss (1957) found th e  

re t i c u lu m  of th e  human sp le e n  to  be an i n t e r r u p t e d  s t r u c t u r e  b en ea th  th e  

e n d o t h e l i a l  c e l l s .  He was unab le  t o  d em o n s tra te  a f i b r i l l a r  component 

i n  th e  r e t i c u lu m  which was composed of f i n e l y  g r a n u l a r ,  m o d e ra te ly  dense  

m a te r i a l .



CHAPTER I I I  

STATEMENT OF PROBLEM

T his  s tu d y  was u n d e r ta k en  in  an e f f o r t  to  d e te rm in e  th e  changes 

in  th e  arrangem ent and c h a r a c t e r i s t i c s  of th e  r e t i c u l a r  f i b r i l s  o f  th e  

s p le e n  in  th e  leukem ias and c l o s e l y  r e l a t e d  d i s o r d e r s  employing newer 

s t a i n i n g  methods which p rov ide  g r e a t e r  d e t a i l  and d i f f e r e n t i a t i o n .

The r e t i c u l a r  c e l l ,  g e n e r a l ly  a c c e p te d  as t h e  p a re n t  c e l l  of 

th e  abnorm al c e l l s  o f  th e  v a r io u s  blood d y s c r a s i a s ,  has  been s tu d ie d  to  

a c o n s id e r a b le  e x t e n t ,  bu t  th e  r e t i c u l a r  f i b r i l s  and t h e i r  arrangem ent 

i n  t h e s e  s t a t e s  have not been g iv e n  much a t t e n t i o n .  S in c e  any knowledge 

of th e  arrangem ent of the  c e l l u l a r  components o f  a  t i s s u e  i s  of v a lu e  in  

a c o n s id e r a t i o n  of th e  development and r e g r e s s io n  of morbid p r o c e s s e s ,  

i t  ap p ea red  t h a t  a s tu d y  o f  th e  p a t t e r n  and h is to c h e m ic a l  c h a r a c t e r i s t i c s  

of t h e s e  f i b r i l s  i n  leukemic s t a t e s  might c o n t r i b u te  t o  th e  sum of 

knowledge co ncern ing  th e s e  d i s e a s e s .

In  p r e p a r a t io n  f o r  t h i s  s tudy  e s s e n t i a l l y  normal s p le e n s  from 

i n d i v i d u a l s  of th e  d i f f e r e n t  age groups were s e l e c t e d  and examined h i s t o ­

l o g i c a l l y  to  observe  th e  changes i n  th e  f i b r i l s  or f i b r i l l a r y  p a t t e r n s  

which developed  w i th  ag in g .  A p p ro p r ia te ly  s t a i n e d ,  h i s t o l o g i c a l  p re p a ­

r a t i o n s  of leukemic s p le e n s  were examined and compared w ith  th e  norm al 

s p le e n s  from i n d i v id u a l s  o f  th e  same age to  de te rm ine  th e  m o rp h o lo g ica l  

a l t e r a t i o n s  o f  th e  f i b r i l s  in  leukemic s t a t e s .  The f i r s t  p a r t  of t h i s

10
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s tu d y  i s  conce rned  w ith  th e  changes in  amount and arrangem ent of the  

r e t i c u l a r  f i b r i l s  of th e  s p le e n  in  a c u te ,  su b acu te  and ch ro n ic  lym phocytic 

leukem ia . The second p a r t  r e p o r t s  th e  d i s s i m i l a r  p a t t e r n s  of a rg e n to ­

p h i l i c  f i b r i l s  i n  p r e p a r a t io n s  of th e  s p le e n  in  a c u te ,  su b acu te  and 

c h ro n ic  m ye locy tic  leukem ia . V a r ia t io n  of appearance and o ccu rren ce  o f  

a r g y r o p h i l e  f i b r i l s  o f  th e  s p le e n  a re  d e s c r ib e d  in  the t h i r d  p o r t i o n  of 

t h i s  d i s s e r t a t i o n .  The f i n a l  p a r t  r eco u n ts  th e  d e v i a t io n  of form and 

p a t t e r n  o f  th e  r e t i c u lu m  in  th e  s p le e n  i n  c l o s e l y  r e l a t e d  d i s e a s e s .



CHAPTER IV

MATERIALS AND MJ:THODS

Spleens  o b ta in e d  a t  au topsy  from p a t i e n t s  who had d ied  of 

leukem ia , Hodgkin’ s d i s e a s e ,  r e t i c u lu m  c e l l  sarcom a, or lymphosarcoma 

were used i n  th e se  s t u d i e s .  S p le e n s  removed from non-leukem ic p a t i e n t s  

of com parable age g roups  were used as c o n t r o l s .  When p o s s i b l e ,  specim ens 

w ith  a c a p s u le  were s e l e c t e d .

A f te r  f i x a t i o n  of th e  specim ens i n  10 p e r  c e n t  b u f f e r e d  n e u t r a l  

fo rm aldehyde, p ie c e s  of t i s s u e  were cu t  ap p ro x im ate ly  2 mm. t h i c k .  These 

specim ens were embedded in  p a r a f f i n  and s e c t i o n s  were c u t  7 m icrons t h i c k .  

In  a  few i n s t a n c e s ,  due to  marked t e c h n i c a l  d i f f i c u l t i e s ,  th e  s e c t i o n s  

were c u t  8 microns t h i c k .  In  a d d i t i o n  t o  th e  u s u a l  h e m a to x y lin -e o s in  

s t a i n  s p e c i a l  s t a i n s  were u se d .  G o ld n e r ’ s  m o d i f i c a t io n  of Masson’ s s t a i n  

fo r  d em o n s tra t io n  of c o n n e c t iv e  t i s s u e s  (1 9 3 8 ) ,  Gomori’ s methenamine 

s i l v e r  s t a i n  fo r  r e t i c u l i n  (1 9 3 7 ) ,  and th e  PAS-Hale  s t a i n  f o r  demon­

s t r a t i o n  o f  a c id  and n e u t r a l  p o ly s a c c h a r id e s  a f t e r  R i t t e r  and O leson 

(1950) were a l l  employed t o  p o in t  out more c l e a r l y  th e  a l t e r a t i o n  of 

s p le n i c  a r c h i t e c t u r e .

Krumbhaar (1939) r e a l i z e d ,  " t r u l y  normal human s p le e n s  a re  

p r a c t i c a l l y  im p o ss ib le  to  o b t a i n . "  H e l l s t o n  (1928) no ted  pronounced 

i n d i v i d u a l  v a r i a t i o n s  in  th e  s p l e e n ,  some o f  which he tho u g h t were r e ­

l a t e d  t o  age. Heilman (1 9 2 6 ) ,  i n  h i s  work on normal s p l e e n s ,  found a
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g r e a t e r  amount of w h i te  p u lp  in  th e  s p le e n s  of younger i n d i v i d u a l s .  

T h e re fo re ,  c o n t r o l s  were o b ta in e d  fo r  every  y ea r  of age up to  th e  age of 

tw en ty  y e a rs  and a f t e r  t h a t  c o n t r o l s  fo r  every  decade were used .

Foot (1927a) d e s c r ib e d ,  "a  r a t h e r  b ro ad ,  paJe band of p ro to ­

p lasm ic  m a t e r i a l  o v e r l a id  i n  p la c e s  by a bundle of r e t i c u l i n  f i b r i l s ,  

beyond which th e  p a le  band p r o j e c t s  on e i t h e r  s i d e . "  C o n se q u e n t ly ,  th e  

f i b r i l s  which s t a i n  l i g h t  p ink  in  th e  PAS-Hale  s t a i n e d  s e c t i o n s  have 

been  d e s ig n a te d  p ro to p la s m ic  f i b r i l s .



CHAPTER V

RESULTS

Lymphocytic Leukemia 

A cute

I n  t h i s  s tu d y ,  th e  ages of th e  p a t i e n t s  who d ie d  o f  acu te  

lym phocytic leukemia ranged  from 2 months t o  68 y e a r s ,  th e  m a jo r i ty  

being l e s s  th a n  13 y e a r s .  Marked v a r i a t i o n  in  th e  w e ig h ts  o f  th e  s p le e n s  

was no ted .  The s m a l l e s t  s p le e n  (13 gm, ) was found in  a  13 month o ld  

c h i ld  w h ile  the  l a r g e s t  s p le e n  (1120 gm. ) was removed from a 57 y e a r  old 

man. P e r t i n e n t  in fo rm a t io n  on th e  p a t i e n t s  i n  t h i s  s tu d y  who had a c u te  

lym phocytic leukem ia can be o b ta in ed  from T ab le  I .

In  th e  16 c a se s  s t u d i e d ,  d i f f e r e n t  p r o s e c to r s  d e s c r ib e d  th e  

e x t e r n a l  s u r f a c e  of the  s p l e e n  as m o t t le d  p u r p l i s h - p i n k ,  l i g h t  r e d d is h -  

brown, dark  re d d ish -b ro w n ,  d a rk  red  and w h i te ,  deep r e d ,  w h ite  f l e c k s  

over r e d d i s h - p u r p l e ,  dark  r e d d i s h - p u r p l e ,  or deep p u r p le .  The p u lp s  

were d e s c r ib e d  as  d a rk  r e d ,  d a rk  r e d d i s h - p u r p l e ,  m o t t le d  g r a y i s h - r e d ,  

or l i g h t  red d ish -b ro w n . Four s p le e n s  were d e s c r ib e d  as  s l i g h t l y  

d i f f l u e n t ,  fo u r  were f i rm ,  and o th e r s  were s o f t ,  f l a b b y ,  or ru b b e ry .  

M alp igh ian  c o r p u s c le s  were d e s c r ib e d  a s  norm al,  m in u te ,  no t p a r t i c u l a r l y  

o u ts ta n d in g ,  s m a l l ,  not i d e n t i f i e d ,  o r  q u i t e  p rom inent. The a r c h i t e c t u r e  

was r e a d i l y  e v id e n t  i n  two s p le e n s  and co m p le te ly  r e p la c e d  i n  a t h i r d

14



15 

TABLü I

INFORMATION ON PATIENTS WITH ACUTE LYMPHOCYTIC LEUKEMIA IN THIS STUDY

P a t i e n t Age Sex
Weight 
of S p lee n

D ura tion  
of D isease

j . l . r 7 y r s . M 190 gm. 5 mos.

H.R.T. 58 y r s . M 710 gm. 3 mos.

M.G.IV. 5,' y r s . F 215 gm. 2 y rs .

L.H. 4 y r s . M 205 gm. 11 mos.

M.H. 68 y rs . M 150 gm. 24 da.

R.K. 64 y r s . M 400 gm. 5 da.

C .C .J . 28 y r s . M 4 30 gm. 7 wks.

B.S.W. 3-;f y r s . M 150 gm. 9 mos.

B.F. 12 y r s . F 400 gm. 5 mos.

J . P . F . 131 mos. M 13 gm. Sh mos.

S.A.C. 3 y r s . F 77 gm. 4 mos.

M.C.H. 4 y r s . M 100 gm. 11 mos.

L.E.M. 8 mos. F 34 gm. 1 mo.

C.C. 4 y r s . F 120 gm. 20 mos.

R.M. 4 y r s . M 170 gm. 16 mos.

C.W. 31 y r s . M 440 gm. 4 mos.

W .J .8 . 59 y r s . M 620 gm. 1 y r .

R .L .T . 43 y r s . M 325 gm. 9 mos.

J .F . 13 y r s . M 600 gm. 6 mos.

J.C.M . 65 y r s . F 300 gm. 1 y r .

D .D.S. 57 y r s . M 1120 gm. 5 mos.

C.M. 2 mos. F 66 gm. 3 wks.
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s p le e n .  In  t h i s  s tu d y ,  as i s  u s u a l ly  t h e  c a s e ,  p a t i e n t s  a re  r e f e r r e d  t o  

by t h e i r  i n i t i a l s .

J .L .R .  T h is  7 y e a r  old boy was s t r i c k e n  w i th  a c u te  lymphocytic 

leukem ia 5 months b e fo re  h i s  d e a th .  When compared w i th  normal s p le e n s ,  

th e  M alp igh ian  c o rp u sc le s  were d e c re a se d  alm ost h a l f  i n  number. R eac tion  

c e n t e r s  were n o t  seen . In  an o c c a s io n a l  c o rp u s c le  th e  r e t i c u l a r  f i b r i l s  

resem bled  th e  normal a rrangem en t.  A dense  d i s c o n t in u o u s  netw ork of 

r e t i c u l a r  f i b r i l s  i n  th e  c e n t r a l  p o r t i o n  of th e  c o rp u s c le s  s e p a r a te d  th e  

c e l l s  i n t o  sm a l l  g roups . I n  c o n t r a s t ,  t h e r e  were only a few s c a t t e r e d  

s h re d s  of r e t i c u l a r  f i b r i l s  i n  th e  c e n t r a l  p a r t  of a normal M alp igh ian  

body. In  th e  p e r ip h e ry  of the  b o d ie s  th e  th i c k e n e d ,  r e t i c u l a r  f i b r i l s  

s e p a ra te d  th e  c e l l s  i n t o  v e ry  sm a l l  g roups .  The PAS-Hale s t a i n e d  p rep a ­

r a t i o n s  p r e s e n te d  a few p ro to p la sm ic  f i b r i l s  as  compared w i th  p r e p a ra t io n s  

of normal M alp igh ian  b o d ie s .  R e t i c u l a r  f i b r i l s  o u t l in e d  th e  s in u s e s  i n  

s m a l l  a r e a s  of th e  red  p u lp ,  bu t i n  most of th e  s e c t i o n  b ro k en  f i b r i l s  

appeared  t o  be the  rem ainder of th e  normal r e t i c u lu m  ( F ig .  1 ) .  There 

were sm a l l  v e s s e l s  w i th  many f in e  r e t i c u l a r  th r e a d s  runn ing  i n  v a r io u s  

d i r e c t i o n s  fo r  a s h o r t  d i s t a n c e .  In  sm all  f i e l d s  t h e r e  was no v e s t ig e  

of a r g y r o p h i l e  f i b r i l s .  I n  th e  PAS-Hale s t a i n e d  s e c t i o n s ,  t h e  s in u se s  

of th e  red  p u lp  were d e c re a se d  in  number and were not d e l i n e a t e d  as w e l l  

as  th e  s in u s e s  of a  normal s p le e n .

E.R .T . I n  a  s tu d y  of h i s t o l o g i c a l  s e c t i o n s  from th e  sp le e n  of 

a 58 yea r  o ld  man who had s u f f e r e d  from a c u te  lym phocytic  leukemia fo r  

3 m onths, a d e c re a s e d  number of M alp igh ian  b o d ie s  was n o te d .  These 

M alp igh ian  c o rp u s c le s  resem bled  th e  ones which were s e e n  in  th e  normal 

s p le e n s  from p e r s o n s  of th e  same a g e ,  b u t  t h e  lym phocytes of th e
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F ig .  1. A cute Lymphocytic Leukemia, 
red  p u lp .

N o tice  th e  broken  f i b r i l s  i n  th e

%

L

/ir'-s.-s'-s

Fig . 2 .  Acute Lymphocytic Leukemia. Note th e  M alp igh ian  c o rp u s c le  
which e x h i b i t s  an in c re a s e d  number of r e t i c u l a r  f i b r i l s .
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M alp igh ian  b o d ie s  were reduced i n  amount. S m a ll ,  e o s i n o p h i l i c ,  amorphous 

masses which were s l i g h t l y  l a r g e r  th a n  a leukemic c e l l  were observed in  

th e  M alp ig h ian  b o d ie s .  The th ic k e n e d ,  r e t i c u l a r  f i b r i l s  which were i n ­

c re a s e d  i n  amount d iv id e d  th e  M alp ighian  c o rp u s c le s  i n t o  s m a l l  lo b u le s .  

The arrangem ent of th e  p ro to p la sm ic  f i b r i l s  resem bled  t h a t  of a norm al 

M alp igh ian  body. The c e l l s  between the  w id e ly  s e p a ra te d  s in u s e s  o f  th e  

red  p u lp  were e n c i r c l e d  i n d i v i d u a l l y  by r e t i c u l a r  f i b r i l s ,  however, i n  

some f i e l d s  only  an o c c a s io n a l  b la c k - s t a in e d  sh red  of r e t i c u lu m  was 

seen . The p ro to p la sm ic  f i b r i l s  d u p l i c a te d  th e  normal arrangem ent of th e  

red  p u lp  and d e f i n i t e l y  d id  no t resem ble th e  p a t t e r n  of th e  r e t i c u l a r  

f  i b r i l s .

M.G.W. There were ve ry  few M alp igh ian  b o d ie s  i n  th e  h i s t o ­

l o g i c a l  s e c t i o n s  of th e  s p le e n  from t h i s  5 yea r  o ld  g i r l  who had been 

a f f l i c t e d  w i th  a c u te  lym phocytic  leukemia f o r  2 y e a r s .  R eac t io n  c e n t e r s  

were no t v i s i b l e .  There w ere d e n s e ,  s h o r t ,  f ragm ented , r e t i c u l a r  f i b r i l s  

some of which were more c o n t in u o u s ,  bu t t h i c k  and f ra y e d  th ro u g h o u t th e  

M alp ig h ian  b o d ie s .  P ro to p la sm ic  f i b r i l s  s e p a r a t e d  n e a r ly  every  c e l l  

from th e  o th e rs  of th e  c o r p u s c le s ,  w h ile  on ly  a few d e l i c a t e  f i b r i l s  

were s e e n  i n  th e  p e r ip h e ry  o f  th e  normal M alp igh ian  b o d ie s .  Heavy, 

f r a y e d ,  a r g e n t o p h i l i c  f i b r i l s  v e ry  w e l l  o u t l in e d  a  s m a l l  number of 

s in u s e s  i n  th e  red  p u lp .  Between th e se  s in u s e s  th e  m a z e - l ik e  a r r a n g e ­

ment of th e  r e t i c u l a r  f i b r i l s  o f t e n  su rrounded  in d i v i d u a l  c e l l s .  In  

th e  PAS-Hale s t a i n e d  s e c t i o n  th e  p in k - s ta in e d  f i b r i l s  were not found in  

c e r t a i n  a r e a s  o f  th e  re d  p u lp .  When th e  p ro to p la s m ic  f i b r i l s  co u ld  be 

s e e n ,  th e y  were s t a i n e d  f a i n t l y  and in  many in s t a n c e s  were broken.

L.H. A normal number of Malpighian corpuscles were found in
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th e  h i s t o l o g i c a l  s e c t i o n s  of s p le e n  from t h i s  4 y ea r  old boy who was i l l  

of leukemia fo r  11 m onths. R e a c t io n  c e n te r s  were no t  found. C o a rse ,  

r e t i c u l a r  f i b r i l s  were m arkedly in c re a s e d  in  th e  o u te r  p o r t io n  of th e  

M alp ighian  b o d ie s ,  as  i l l u s t r a t e d  i n  F ig . 2. Uneven rows of ex trem ely  

s h o r t ,  p a r a l l e l ,  a r g y r o p h i l e  f i b r i l s  d iv id e d  some c o rp u s c le s  i n t o  sm a l l  

com partments. The a rrangem en t of th e  p ro to p lasm ic  f i b r i l s  was alm ost 

i d e n t i c a l  w i th  t h a t  of normal M alp igh ian  b o d ie s .  The r e t i c u l a r  f i b r i l s  

were ve ry  d e l i c a t e  i n  th e  red  pu lp  bu t were n u m e rica l ly  in c re a s e d .  

A rg e n to p h i l ic  f i b r i l s  enveloped  s i n g l e  c e l l s ,  but s in u s e s  were not d i s ­

c e r n i b l e .  O c c a s io n a l ly  an ex trem ely  f i n e  s n a r l  of b la c k - s t a in e d  f i b r i l s  

was seen w ith o u t  r e l a t i o n  to  b lood  v e s s e l s .  Very f a i n t l y  s t a i n e d ,  d e l i ­

c a t e ,  p ro to p la s m ic  f i b r i l s  p a r t i a l l y  dem arcated sm all s in u s e s .

M.H. The s ig n s  and symptoms of leukem ia were of s h o r t  d u r a t i o n  

(24 days)  in  t h i s  68 y ea r  o ld  man. M alp igh ian  b o d ie s  were no t d e c re a se d  

in  number. Sm all  h y a l in e  masses were found in  an o c c a s io n a l  c o rp u s c le .  

Most of t h e  c o r p u s c le s  s im u la te d  normal M alpighian b o d ie s ,  bu t  a few had 

heavy th re a d s  of r e t i c u lu m  th ro u g h o u t .  S in u ses  were not observed in  th e  

red  pu lp . R e t i c u l a r  f i b r i l s  c o n s i s t e d  of s h o r t ,  f r a y e d ,  broken th r e a d s  

of a r g e n to p h i l i c  m a t e r i a l .  Now and th e n  a few heavy, con tinuous  a r g y r o ­

p h i l e  f i b r i l s  s e p a r a t e d  sm all  g roups  o f  c e l l s  w ith  f i n e  f i b r i l s  ex te n d in g  

between a l l  c e l l s  o f  t h e  group. P ro to p la sm ic  f i b r i l s  were almost com­

p l e t e l y  a b s e n t  from th e  red  p u lp ,  b u t  d e l i c a t e  beaded f i b r i l s  o u t l in e d  a 

few s in u s e s .

R.K. T h i s  64 y ea r  o ld  man s u f f e r e d  from acu te  lym phocytic 

leukem ia f o r  5 d ay s  b e fo re  h i s  d e a th .  There was a num erica l d e c re a s e  of 

M alp igh ian  b o d ie s  and a  d e c re a s e  i n  th e  amount of lymphocytes w i th i n
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them. The r e t i c u l a r  f i b r i l s  of th e  c o rp u s c le s  appea red  a lm o s t  l i k e  

th o se  o f  normal M alp igh ian  b o d ie s .  In  th e  PAS-Hale s t a i n e d  s e c t i o n s  

v e ry  d e l i c a t e ,  p i n k - s t a i n e d ,  p ro to p la sm ic  f i b r i l s  in c re a s e d  s l i g h t l y  i n  

amount in  th e  c o rp u s c le s .  R e t i c u l a r  f i b r i l s  d e l i c a t e l y  o u t l i n e d  a few 

s in u s e s  of th e  red  pu lp .  O ften  s i n g l e ,  very  d e n se ,  a r g e n t o p h i l i c  f i b r i l s  

o c c u rre d  w ith  s h o r t ,  s tu b b y  b ranches  ex ten d in g  alm ost a t  r i g h t  a n g le s .  

Dense and f in e  a r b o r i z a t i o n s  c i rc u m sc r ib e d  s m a l l  v e s s e l s .  Very d e n s e ,  

a rg y ro p h i l e  f i b r i l s  co n f in e d  s m a l l  groups of from f iv e  t o  seven  c e l l s ,  

but i n  o th e r  f i e l d s  on ly  b roken  s t r a n d s  of re t i c u lu m  o c c u r re d  w ith  no 

semblance of p a t t e r n .  D e l i c a t e ,  beaded s t r a n d s  and c o n t in u o u s  p r o to ­

p lasm ic  f i b r i l s  n ic e ly  o u t l in e d  th e  s in u s e s  o f  th e  red p u lp .  In  some 

a re a s  d en se ,  p in k - s t a in e d  f i b r i l s  s e p a ra te d  each c e l l  from th e  a d ja c e n t  

c e l l s .

C .C .J .  In  a s tu d y  o f  h i s t o l o g i c a l  s e c t i o n s  from th e  s p le e n  of 

t h i s  28 year o ld  man who was a f f l i c t e d  w i th  leukemia f o r  7 weeks a s l i g h t  

d e c re a s e  in  th e  number of M alp igh ian  b o d ie s  was observed .  Most of t h e

c o rp u s c le s  were sm a l l  b u t  th ey  compared f a v o ra b ly  w i th  th o s e  o f  one of

the  c o n t r o l s .  Heavy and f r a y e d ,  a r g e n t o p h i l i c  f i b r i l s  d iv id e d  th e  c o r ­

p u s c le s  in t o  sm a l l  n e s t s  o f  c e l l s .  In  th e  PAS-Hale s t a i n e d  s e c t i o n  th e  

c o rp u s c le s  c l o s e l y  resem bled  norm al M alp igh ian  b o d ie s .  The few s i n u s e s  

t h a t  were seen  were ex trem ely  d e l i c a t e l y  d e l i n e a t e d .  Many d e n se ,  r e ­

t i c u l a r  f i b r i l s  s e p a ra te d  th e  c e l l s  between th e s e  s in u s e s  i n t o  sm a l l

g ro u p s .  The p ro to p la sm ic  f i b r i l s  of t h e  red  p u lp  c l o s e l y  resem bled  th e

norm al a rrangem en t,  bu t  t h e  f i b r i l s  were more d e l i c a t e .  The p ro to p la s m ic  

f i b r i l l a r y  p a t t e r n  d id  n o t  conform t o  th e  r e t i c u l a r  p a t t e r n .

B.S.W. Very sm all Malpighian corpuscles were found in  the
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s e c t i o n s  of spJeen  from a 3 year  old boy who was i l l  of leukem ia fo r  

9 months. Only one r e a c t io n  c e n t e r  was s e e n .  C o a rse ,  b l a c k - s t a in e d  

f i b r i l s  d iv id e d  th e  c o rp u s c le s  i n t o  s m a l l  n e s t s  of c e l l s .  The p r o to ­

p lasm ic  f i b r i l s  of the  c o rp u s c le s  s im u la te d  th o se  o f  normal M alp igh ian  

b o d ie s .  R e t i c u l a r  f i b r i l s  d e l i n e a t e d  some s in u s e s  of th e  red  pu lp  v e ry  

w e l l .  Many co a rse  and f in e  a r g e n t o p h i l i c  f i b r i l s  o ccu rred  between th e s e  

s i n u s e s ,  and in  c e r t a i n  f i e l d s  n e a r ly  ev e ry  c e l l  was e n c lo se d .  Extrem ely 

f i n e  ne tw orks  of a r g y ro p h i l e  f i b r i l s  e x te n d in g  ac ro s s  c e l l s  were s e e n  

w ith o u t  r e f e r e n c e  t o  blood v e s s e l s .  The p ro to p lasm ic  f i b r i l s  of th e  red  

pu lp  resem bled  th e  normal a rrangem ent.  D e l i c a te  p in k - s ta in e d  f i b r i l s  

between th e  s in u s e s  were no t  n e a r ly  as c o a r s e  as t h e r e t i c u l a r  f i b r i l s  of 

com parable a r e a s .

B .^ .  A 12 year  o ld  g i r l  was a f f l i c t e d  w i th  acu te  lym phocytic 

leukem ia f o r  5 months. M alp igh ian  b o d ie s  i n  s e c t i o n s  of t h i s  sp le e n  

were very  few, very sm a l l  and w ith o u t  r e a c t i o n  c e n te r s .  The r e t i c u l a r  

f i b r i l s  were very  much l i k e  th o se  of normal M alp igh ian  c o r p u s c le s .  

Thickened p ro to p la sm ic  f i b r i l s  were in c re a s e d  in  number i n  t h e  c o rp u s c le s .  

J u s t  b e n e a th  th e  c a p s u le  t h e r e  were more r e t i c u l a r  f i b r i l s  th a n  e l s e ­

where. S i l v e r - s t a i n e d  f i b r i l s  p a r t i a l l y  s e p a ra te d  th e  c e l l s  o f  th e  red 

p u lp  i n t o  v e ry  l a r g e  and s m a l l  n e s t s .  Many a re a s  th e  s i z e  o f  a  h igh  

power f i e l d  c o n ta in e d  only  a few s h re d s  of r e t i c u lu m .  Tiny a r e a s  o f  ex­

tre m e ly  f i n e ,  a r g e n t o p h i l i c  f i b r i l s  seemed r e l a t e d  t o  b lood v e s s e l s .  

P ro to p la sm ic  f i b r i l s  dem arcated  many s m a l l  and medium s iz e d  s in u s e s .

There was a marked d i s s i m i l a r i t y  betw een th e  r e t i c u l a r  and p ro to p la s m ic  

f i b r i l l a r y  p a t t e r n s .

J .P .P . Most of the Malpighian corpuscles were sm all in  the



22

h i s t o l o g i c a l  p r e p a r a t io n s  of th e  sp le e n  from t h i s  1 y ea r  old boy who 

s u f f e r e d  from acu te  lym phocytic leukemia fo r  5 months. The r e t i c u l a r  

f i b r i l s  resem bled th o se  of a normal c o rp u s c le ,  bu t  i n  a few th e  f i b r i l s  

of th e  o u te r  p o r t i o n  coursed  p e rp e n d ic u la r  t o  th e  c o rp u s c u la r  p e r ip h e ry .  

P ro to p la sm ic  f i b r i l s  appeared  much l i k e  th o s e  of normal M alp igh ian  c o r ­

p u s c le s .  The su b c a p su la r  and d eep e r  red  pu lp  had much th e  same r e t i c u l a r  

f i b r i l l a r y  p a t t e r n .  There were very  d e l i c a t e l y  d e l i n e a t e d  s in u s e s .  Very 

hea\ 'y , w ide, s i lv e r - im p r e g n a te d  f i b r i l s  and many f in e  f i b r i l s  s e p a ra te d  th e  

c e l l s  i n t o  sm a l l  n e s t s  or e n c lo se d  s i n g l e  c e l l s  (F ig .  3 ) .  In  a few a re a s  

ex tre m e ly  f in e  f i b r i l s  ex tended  a c ro s s  c e l l s .  The p ro to p la sm ic  f i b r i l s  

of th e  red  pu lp  d i f f e r e d  on ly  s l i g h t l y  from th e  normal a rrangem en t,  how­

e v e r ,  in  a few a re a s  p in k - s t a in e d  f i b r i l s  su rrounded  every  c e l l .

S .A .C . In  h i s t o l o g i c a l  s e c t i o n s  of s p le e n  from t h i s  3 year o ld  

g i r l  who was i l l  of leukem ia fo r  4 months th e  M alp igh ian  c o r p u s c le s  seemed 

t o  have abou t h a l f  th e  normal number of lym phocytes. C o n n ec t iv e  t i s s u e  

was s l i g h t l y  in c re a s e d  i n  th e  p e r i p h e r i e s  of th e  M alp ighian  c o rp u s c le s .

The r e t i c u l a r  f i b r i l s  were c o a r s e r  th a n  th o se  of normal M alp igh ian  b o d ie s .  

I n  the  PAS-Hale s t a in e d  p r e p a r a t io n  some of th e  l a r g e r  c o rp u s c le s  c o n ta in e d  

s m a l l ,  homogeneously, e o s i n o p h i l i c - s t a i n e d  masses which were s i t u a t e d  very  

c lo s e  to g e th e r .  B eneath  th e  c a p s u le  th e  r e t i c u l a r  f i b r i l s  were no t q u i t e  

a s  dense a s  th e  ones d eep e r  w i th in  th e  s e c t i o n .  A few s in u s e s  were d e l i ­

c a t e l y  o u t l i n e d .  Most of th e  a r g e n t o p h i l i c  f i b r i l s  of th e  red  pulp  v a r i e d  

m arkedly  from v e ry  f i n e  t o  c o a r s e .  Many tim es  t h e  f in e  f i b r i l s  su rrounded  

s in g le  c e l l s ,  bu t th e  c o a r s e r  ones c ro s s e d  c e l l s  and d id  no t seem to  e n t e r  

i n t o  t h e  o r g a n iz a t i o n  of t h e  t i s s u e .  P ro to p la sm ic  f i b r i l s  n i c e ly  but 

d e l i c a t e l y  o u t l in e d  th e  s in u s e s  o f  th e  red p u lp .  The r e t i c u l a r  and
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Fig .  3. Acute Lymphocytic Leukemia. Observe the  sm a l l  n e s t s  of  c e l l s  
i n  t h e  red  pu lp .

a

F ig .  4 .  S ubacu te  Lymphocytic Leukemia. N otice  t h e  f r a y e d  f i b r i l s  
a r r a n g e d  i n  a normal r e t i c u l a r  p a t t e r n .
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p ro to p la s m ic  f i b r i l s  d id  not  conform as  t o  p a t t e r n  of  a r rangem ent .

M.C.H. T h i s  4 year  old boy was a f f l i c t e d  w i th  a c u t e  lymphocy tic 

leukemia fo r  11 months. In  h i s t o l o g i c a l  p r e p a r a t i o n s  t h e  M alp igh ian  

bod ie s  were sm a l l  and d e c re a se d  i n  number. R e a c t io n  c e n t e r s  were not 

found.  Many c o a r s e ,  r e t i c u l a r  f i b r i l s  d iv id e d  t h e  c o r p u s c l e s  i n t o  n e s t s  

of  c e l l s .  Heavy, p ro to p la s m ic  f i b r i l s  were i n c r e a s e d  i n  t h e  p e r i p h e r i e s  

of the  c o r p u s c l e s .  Benea th  t h e  c a p s u l e  and i n  many o th e r  f i e l d s  of  t h e  

red  pu lp  t h e r e  were only  a few s h re d s  of  s i l v e r - s t a i n e d  f i b r i l s .  I n  o t h e r  

a r e a s  s m a l l  g r a n u l e s  and s t r a n d s  of r e t i c u l a r  m a t e r i a l  o u t l i n e d  t h e  s i n u s e s .  

The arrangement of  t h e  p ro to p la s m ic  f i b r i l s  was v e ry  s i m i l a r  t o  t h a t  of  a 

normal r e d  pu lp .  The p a t t e r n  of t h e  p ro to p la s m ic  f i b r i l s  d i f f e r e d  

markedly  from t h a t  of th e  r e t i c u l a r  f i b r i l s .

L.E.M. Some of th e  Malp igh ian  c o r p u s c l e s  were s h a r p l y  d e ­

marca ted  i n  th e  p r e p a r a t i o n s  of  t h e  s p l e e n  from an 8 month old  g i r l  who 

s u f f e r e d  from a cu te  leukemia  fo r  1 month. R e t i c u l a r  f i b r i l s  appeared  t o  

be normal ly  a r ranged  i n  most of  t h e  c o r p u s c l e s ,  b u t  i n  a few t h e  heavy 

f i b r i l s  d iv id e d  t h e  body i n t o  smal l  n e s t s  of c e l l s .  C o r p u s c u l a r ,  p r o t o ­

p la smic  f i b r i l s  c l o s e l y  resembled  those  " f  normal M alp igh ian  c o r p u s c l e s .  

There  were few s u b c a p s u la r  f i b r i l s ,  but  i n  t h e  remainder  of  t h e  r e d  pu lp  

a normal amount and ar rangement of  r e t i c u l a r  and p ro to p la s m ic  f i b r i l s  

o c c u r re d .

C.C. In  h i s t o l o g i c a l  s e c t i o n s  of s p l e e n  from t h i s  4 y e a r  o ld  

g i r l  who had leukemia f o r  20 months th e  M alp igh ian  c o r p u s c l e s  were 

markedly i n f i l t r a t e d  w i t h  leukemic c e l l s .  The r e t i c u l a r  f i b r i l s  of t h e  

c o r p u s c l e s  appeared  t o  be normal i n  amount, s i z e  and a r rangem en t .  An 

in c r e a s e d  amount of t h i c k e n e d  p ro to p la sm ic  f i b r i l s  coursed  th rough  th e
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c o r p u s c l e s .  The s c a t t e r e d ,  s h o r t ,  r e t i c u l a r  f i b r i l s  of  th e  red  pulp 

produced no p a t t e r n  of  a r rangem ent ,  w h i le  t h e  p ro to p la sm ic  f i b r i l s  

marked out t h e  w idely  s e p a r a t e d  s i n u s e s .  I n  a r e a s  n e a r l y  every  c e l l  was 

s u r rounded  by p i n k - s t a i n e d  f i b r i l s .  The r e t i c u l a r  and p ro top lasmic  

f i b r i l l a r y  p a t t e r n s  d i f f e r e d  markedly.

R.M. T h is  4 yea r  old boy was a f f l i c t e d  w i th  ac u te  lymphocytic 

leukemia f o r  16 months.  The de c re a se d  number o f  sm a l l  Malpigh ian c o r ­

p u s c l e s  were i n f i l t r a t e d  w i th  leukemic c e l l s .  The a r g e n t o p h i l i c  f i b r i l s  

were b roken ,  t h i c k  and s c a t t e r e d  i n  t h e  p e r i p h e r y  of t h e  c o r p u s c l e s .  The 

p ro to p la s m ic  f i b r i l s  of  some c o rp u s c le s  app ea red  l i k e  those  of normal 

c o r p u s c l e s ,  w h i l e  i n  o t h e r s  th e  coa r se  p r o to p la s m ic  f i b r i l s  s e p a r a t e d  the  

c e l l s  i n t o  s m a l l  g roups .  Below the  c a p s u l e  were a few, s h o r t ,  s c a t t e r e d  

r e t i c u l a r  f i b r i l s .  In  t h e  d eepe r  t i s s u e  many f i e l d s  had only a few s h red s  

of r e t i c u l u m ,  w h i l e  d e l i c a t e  f i b r i l s  d i v i d e d  t h e  c e l l s  i n t o  s m a l l  n e s t s  

i n  o t h e r  a r e a s .  P ro to p la sm ic  f i b r i l s  d e l i c a t e l y  d e l i n e a t e d  w ide ly  d i s ­

p e r s e d  s i n u s e s ,  and f i n e  p i n k - s t a i n e d  t h r e a d s  coursed  between t h e s e  

s i n u s e s .

C.W. M alp igh ian  bod ie s  seemed normal i n  s i z e  and number i n  

the  p r e p a r a t i o n s  of  t h e  s p l e e n  from a 31 y e a r  old  man who was i l l  of 

leukemia  f o r  4 months.  Bands of a r g e n t o p h i l i c  m a t e r i a l  and very  wide 

r e t i c u l a r  f i b r i l s  s e p a r a t e d  the  c e l l s  of t h e  c o r p u s c l e s  i n t o  medium s i z e d  

g ro u p s ,  bu t  t h e  p e r i p h e r i e s  of  t h e  c o r p u s c l e s  were poo r ly  dem arca ted .  In  

many b o d ie s  t h e  p ro to p l a s m ic  f i b r i l l a r  p a t t e r n  s im u la te d  th e  normal 

a r rangem ent ,  bu t  i n  a  few many heavy,  p i n k - s t a i n e d  f i b r i l s  enclosed 

s i n g l e  c e l l s  o r  s m a l l  groups  of c e l l s .  Dense ,  s u b c a p s u l a r ,  r e t i c u l a r  

f i b r i l s  s u r rounded  s m a l l  groups of  c e l l s .  Very  f i n e ,  beaded r e t i c u l a r
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f i b r i l s  marked out th e  s i n u s e s  of t h e  red pulp  w e l l .  Between th e s e  

s i n u s e s  c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  e n c i r c l e d  i n d i v i d u a l  c e l l s .

S in u s e s  were d e l i n e a t e d  by t h i c k e n e d ,  p ro to p la sm ic  f i b r i l s  or g r a n u le s  

and s h o r t  f i b r i l s .  Very d e l i c a t e ,  p i n k - s t a i n e d  f i b r i l s  occurred  between 

t h e s e  s in u s e s .

W.J.B.  This  59 year  old man was a f f l i c t e d  w i th  leukemia fo r  

1 y e a r .  Malp igh ian  c o r p u s c l e s  were r e p r e s e n t e d  by f o l l i c u l a r  a r t e r i e s  

which were surrounded by leukemic c e l l s .  Dense,  r e t i c u l a r  f i b r i l s  d i ­

v ided  th e  c o r p u s c l e s  i n t o  long,  narrow comnar t inents , bu t  i n  a few c o r ­

p u s c l e s  t h e  f i b r i l s  s im u la te d  a normal a r rangement.  The c o r p u s c u l a r ,  

p r o to p l a s m ic ,  f i b r i l l a r y  arrangement resembled t h a t  of  t h e  r e t i c u l a r  

f i b r i l s .  F rayed ,  s u b c a p s u l a r ,  r e t i c u l a r  f i b r i l s  demarca ted  medium s i z e d  

and s m a l l  s i n u s e s  i n  c e r t a i n  a r e a s  of  the  red  pu lp .  In  o th e r  a r e a s  

c o a r s e ,  b l a c k - s t a i n e d  f i b r i l s  s e p a r a t e d  t h e  c e l l s  i n t o  diamond-shaped 

n e s t s .  P ro top la sm ic  f i b r i l s  d iv i d e d  the  red  pu lp  i n t o  long compartments.  

Wide zones of i n d i v i d u a l l y  e n c i r c l e d  c e l l s  occu r red  th roughout  t h e  p rep a ­

r a t i o n .

R.L.T.  M alp ighian  c o r p u s c l e s  were not  found i n  th e  heraa- 

t o x y l i n - e o s i n  s t a i n e d  s e c t i o n s  of s p l e e n  from a 43 yea r  old man who 

s u f f e r e d  from leukemia f o r  9 months.  However, c o a r s e ,  a r g e n t o p h i l i c  

f i b r i l s  s e p a r a t e d  t h e  leukemic c e l l s  about  t h e  f o l l i c u l a r  a r t e r y  i n t o  

sm al l  n e s t s  -  an arrangement ve ry  s i m i l a r  t o  o the r  Malp igh ian  c o r p u s c l e s  

i n  leukemic s p l e e n s .  At the  p e r ip h e r y  of  t h e s e  s t r u c t u r e s  the ex t rem ely  

c o a r s e  f i b r i l s  p robab ly  r e p r e s e n t e d  c o n n e c t iv e  t i s s u e  f i b r i l s .  Around 

t h e  f o l l i c u l a r  a r t e r i e s  t h e  p ro top la sm ic  f i b r i l s  s im u l a te d  the  normal 

a r rangem ent or  th ickened  f i b r i l s  were i n c r e a s e d  i n  amount. Not many
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r e t i c u l a r  f i b r i l s  were found b e n ea th  th e  c a p s u le .  A r g e n t o p h i l i c  f i b r i l s  

o u t l i n e d  a few s i n u s e s .  Areas of  t h e  red  pulp i n  which c o a r s e ,  r e t i c u l a r  

f i b r i l s  s e p a r a t e d  the  c e l l s  i n t o  s m a l l  groups were i n t e rm in g le d  with  l a r g e  

a r e a s  i n  which v e ry  few f i b r i l s  occu r red .  In s t i l l  o the r  f i e l d s  shreds  

and s h o r t  a r g e n t o p h i l i c  f i b r i l s  were i n s u f f i c i e n t  t o  form a p a t t e r n .  

P ro top la sm ic  f i b r i l s  d e l i c a t e l y  d e l i n e a t e d  the  s i n u s e s  of the  red  pulp.

The few M alp igh ian  c o r p u s c l e s  d i d  not e x h i b i t  r e a c t i o n  

c e n t e r s  in  the m ic roscop ic  s e c t i o n s  of  a s p l e e n  from a 13 yea r  old boy 

who was i l l  of leukemia fo r  6 months.  In  marked c o n t r a s t  t o  t h e  normal 

c o r p u s c l e s  w i th  d e l i c a t e  f i b r i l s  on ly  i n  t h e i r  p e r i p h e r i e s ,  c o a r s e  a r g e n t o ­

p h i l i c  f i b r i l s  d iv i d e d  th e  c o r p u s c l e s  i n t o  sm a l l  lo b u le s .  P ro top la sm ic  

f i b r i l s  were i n c r e a s e d  m odera te ly  about  the  p e r i p h e r i e s  of  t h e  c o r p u s c l e s .  

Dense ,  r e t i c u l a r  f i b r i l s  which co u r s ed  p e r p e n d i c u l a r  t o  t h e  capsu le  s e p a ­

r a t e d  the  c e l l s  i n t o  long narrow n e s t s .  Between th e  n i c e l y  o u t l i n e d  

s i n u s e s  occur red  many c o a r s e  a r g e n t o p h i l i c  f i b r i l s  which e n c i r c l e d  e v e ry  

c e l l .  The p ro to p la s m ic  f i b r i l s  demarca ted  s i n u s e s  i n  t h e  red  pulp  and 

o c c a s i o n a l l y  c o n t in u e d  around t h e  s i n u s  i n  s p i r a l  fo rm a t ion .  D e l i c a t e ,  

p i n k - s t a i n e d  f i b r i l s  coursed  between th e s e  s i n u s e s .

J^.C.M. In  t h e  s tudy  of  h i s t o l o g i c a l  s e c t i o n s  of s p l e e n  from 

t h i s  65 year  o ld  woman, who was s t r i c k e n  w i th  leukemia 1 yea r  b e f o r e  her  

d e a t h ,  a normal number o f  s m a l l  M alp igh ian  bod ies  were no te d .  A marked 

i n c r e a s e  of c o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  of  t h e  c o r ­

p u s c l e s  i n t o  v e r y  s m a l l  g ro u p s ,  w h i le  t h e  p ro to p la sm ic  f i b r i l s  c l o s e l y  

resembled  th e  normal a r rangem en t .  I n  t h e  s u b c a p s u la r  and d eepe r  red 

p u lp  many f r a y e d ,  r e t i c u l a r  f i b r i l s  c u r l e d  about  i n d i v i d u a l  or sm a l l  

groups  of c e l l s .  P ro top la sm ic  f i b r i l s  v e ry  d e l i c a t e l y  o u t l i n e d  s i n u s e s



28

i n  the  red  pu lp .

D.D.S.  A 57 yea r  old man s u f f e r e d  f r o n  leukemia f o r  5 months.  

I n  the  s p l e n i c  p r e p a r a t i o n s  the  M alp igh ian  c o r p u s c l e s ,  which merged i n t o  

one a n o t h e r ,  e x h i b i t e d  about  h a l f  t h e  normal complement of  c e l l s .  Re­

t i c u l a r  and p ro to p l a s m ic  f i b r i l l a r  a r rangement compared w e l l  w i t h  t h e  

normal i n  p a t t e r n  and d e n s i t y .  C o a r s e ,  f r a y e d ,  a r g e n t o p h i l i c  f i b r i l s  

s e p a r a t e d  th e  s u b c a p s u l a r  c e l l s  and those  of  t h e  deeper  red  pu lp  i n t o  

very sm a l l  n e s t s .  S n a r l s  of ex t rem ely  d e l i c a t e ,  b l a c k - s t a i n e d  f i b r i l s  

c i r c u m s c r ib e d  sm a l l  b lo o d  v e s s e l s .  P ro top la sm ic  f i b r i l s  d e l i n e a t e d  w e l l  

t h e  w ide ly  d i s p e r s e d  s in u s e s  of t h e  red pu lp .  Near ly  eve ry  c e l l  i n  many 

a r e a s  was sur rounded  by coa r se  p ink  f i b r i l s .

C.M. Most of the  normal lymphocytes had been  r e p la c e d  i n  t h e  

Malp ighian  bod ies  of  t h e  s p le e n  from t h i s  2 month old g i r l  who was i l l  

of  leukemia fo r  3 weeks.  C oa rse ,  r e t i c u l a r  f i b r i l s  d iv i d e d  t h e  c o r ­

pu s c le s  i n t o  long compar tments,  w h i l e  t h e r e  was only  a s l i g h t  i n c r e a s e  

of  p ro top la sm ic  f i b r i l s  w i th i n  t h e  c o r p u s c l e s .  A few d e l i c a t e l y  o u t l i n e d  

s in u s e s  were seen  i n  t h e  red  pulp .  C o a r s e ,  f r a y e d ,  a r g e n t o p h i l i c  f i b r i l s  

a r ranged  i n  a f ine -m eshed  maze s e p a r a t e d  t h e  c e l l s  of  t h e  red  p u l p  i n t o  

very smal l  g roups .  When th e  n i c e l y  o u t l i n e d  s i n u s e s  were c l o s e  t o g e t h e r ,  

p ro to p la sm ic  f i b r i l s  e n c i r c l e d  th e  c e l l s  between t h e s e  s i n u s e s .  Between 

t h e  w idely  s e p a r a t e d  s i n u s e s  t h e r e  were no p ro to p la s m ic  f i b r i l s .

I n  summary: Malp ighian  b o d ie s  were d e c re a se d  i n  amount i n  t h e

m a jo r i t y  of  th e  s p l e e n s  i n  acu te lymphocytic leukemia .  I n  a p p ro x im a te ly  

h a l f  of t h e  c o r p u s c l e s  a marked i n c r e a s e  of  th i c k e n e d  r e t i c u l a r  f i b r i l s  

d i v i d e d  t h e  c o r p u s c l e s  i n t o  lo b u le s .  I n  two s p l e e n s  t h e  r e t i c u l a r  

p a t t e r n  resembled  t h a t  of  normal M alp igh ian  b o d ie s .  I n  most o f  t h e
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combined s t a i n e d  s e c t i o n s  s l i g h t l y  th i c k e n e d  p r o to p la s m ic  f i b r i l s  were 

i n c r e a s e d  i n  t h e  c o r p u s c l e s ,  w h i le  in  a few s e c t i o n s  they  were normal ly 

a r r a n g e d .

An in c r e a s e d  amount of a r g e n t o p h i l i c  f i b r i l s  d e l i n e a t e d  a few 

s i n u s e s  of t h e  red  p u l p ,  bu t  in  some s p le e n s  no s i n u s e s  were seen.  For 

th e  most p a r t ,  r e t i c u l a r  f i b r i l s  a r r an g ed  in  a m a z e - l i k e  p a t t e r n ,  c u r l e d  

around c e l l s  and s m a l l  g roups  of c e l l s .  However, a few s e c t i o n s  of s p l e e n  

had a d e c r e a s e d  amount of r e t i c u l a r  f i b r i l s  and no p a t t e r n  could be recog­

n iz e d .  On t h e  o the r  hand th e  p ro to p l a s m ic  f i b r i l s  appea red  normal i n  

amount and a r rangem ent .  Approximately  o n e - t h i r d  of the  s e c t i o n s  had a 

d e c r e a s e d  amount of s i n u s e s .  In  many i n s t a n c e s  th e  r e t i c u l a r  f i b r i l l a r y  

p a t t e r n  d id  not  conform w i t h  the  p ro to p la s m ic  f i b r i l l a r y  p a t t e r n .

Subacute

There were on ly  4 ca se s  of  s ubacu te  lymphocytic  leukemia i n  

t h i s  s tu d y  w i t h  ages r a n g in g  from 3 |  y e a r s  t o  77 y e a r s .  The sp leens  

v a r i e d  i n  weight  from 90 gm. of t h e  3-| yea r  o ld  c h i l d  t o  970 gm. i n  a 

68 yea r  o ld  woman. Germane in f o r m a t io n  on t h e  p a t i e n t s  who d ie d  of  sub­

a cu te  lymphocyt ic  leukem ia  may be found i n  Tab le  I I .

The e x t e r n a l  s u r f a c e s  of  the  s p l e e n s  were d e s c r i b e d  as da rk  

b l u i s h - r e d ,  b r i g h t  p i n k i s h - r e d ,  m o t t l e d  r e d - p u r p l e  o r  b ro w n is h -p u rp le .

The p u lp s  were d e s c r i b e d  as g r a y i s h - p i n k ,  r e d - t a n  or  deep  r e d d i s h -  

p u r p l e .  Three s p l e e n s  were d i f f l u e n t  w h i l e  t h e  f o u r t h  was r a t h e r  f i rm .

One s p l e e n  had v e ry  p rominent  M alp igh ian  c o r p u s c l e s .  The a r c h i t e c t u r a l  

p a t t e r n  was l a c k in g  i n  a n o th e r  s p le e n .

D.D.D. The Malpighian corpuscles were very small in microscopic
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TABLE I I

INFORMATION ON PATIKNTS WITH SUBACUTE LYMP1K)CYTIC LFUKEMIA IN THIS STUDY

Weight D ura t ion
P a t i e n t  Age___________ Sex of  Sp leen   of  D isease

D.D.D. 3/  y r s .  F 90 pm. 11 mos.

H.D.H. 39 y r s .  M 500 pn.  11 mos.

V.R. 68 y r s .  F 970 gm. 1 y r .

L.B.N. 77 y r s .  F 450 gm. 10 mos.
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s e c t i o n s  of s p l e e n  f ro n  t h i s  3 yea r  old g i r l  who s u f f e r e d  from subacu te  

lymphocytic leukemia f o r  11 months.  The c e l l s  of t h e  c o r p u s c l e s  con­

t a i n e d  a bro\«i pigment ( h e m o s i d e r in ) .  A narked i n c r e a s e  of  a r g y r o p h i l e  

f i b r i l s  d iv id e d  th e  c o r p u s c l e s  i n t o  sm a l l  n e s t s  of c e l l s ,  w h i le  t h e  

normal p r e p a r a t i o n s  p r e s e n t e d  only  a few d e l i c a t e  f i b r i l s  a t  t h e  p e r ip h e r ­

i e s  of t h e  M alp igh ian  c o r p u s c l e s .  The r e t i c u l a r  f i b r i l s  were w ide r  than 

u s u a l  and appeared  t o  be s p l i t .  P ro top la sm ic  f i b r i l s  s im u l a te d  t h e  normal 

arrangement i n  M alp ighian  c o r p u s c l e s .  Immediate ly b e n e a th  th e  capsu le  and 

deeper  i n  th e  s e c t i o n  t h e  r e t i c u l a r  f i b r i l s  were v e r y  l i k e  th e  normal 

a r rangem ent,  bu t  th e  f i b r i l s  seemed f r a y e d  (F ig .  4 ) .  The p ro to p la sm ic  

f i b r i l s  n i c e l y  o u t l i n e d  t h e  s i n u s e s .

H.D.H. T h i s  39 yea r  o ld  man was s t r i c k e n  w i t h  leukemia  11 

months b e f o r e  h i s  d e a t h .  The few r e c o g n i z a b le  M alp igh ian  b o d ie s  were 

invaded by leukemic c e l l s .  The r e t i c u l a r  f i b r i l s  were b roken  and s l i g h t l y  

h e a v ie r  th a n  th o s e  of normal c o r p u s c l e s .  R e t i c u l a r  f i b r i l s  d i d  not  de ­

marcate th e  M alp igh ian  b o d ie s  which merged almost  i m p e r c e p t i b l y  w i th  t h e  

red  p u lp .  The p ro to p l a s m ic  f i b r i l s  i n  th e  c o r p u s c l e s  c l o s e l y  resembled 

th e  normal a r rangem ent .  Under t h e  c a p s u le  many f i n e  t o  m ode ra te ly  c o a r s e ,  

r e t i c u l a r  f i b r i l s  s e p a r a t e d  th e  c e l l s  i n t o  rows. S in u s e s  were not  recog­

n i z e d ,  bu t  i n  a r e a s  t h e  b l a c k - s t a i n e d  f i b r i l s  e n c i r c l e d  i n d i v i d u a l  c e l l s .  

Pro top lasm ic  f i b r i l s  d e l i c a t e l y  o u t l i n e d  th e  w ide ly  s e p a r a t e d  s in u s es  

and t h e r e  were a  few p ro to p l a s m ic  f i b r i l s  between t h e  s i n u s e s  i n  some 

a r e a s .

V.R. M alp igh ian  b o d ie s  were n o t  seen  i n  t h e  h i s t o l o g i c a l  

s e c t i o n s  of  s p l e e n  from t h i s  68 yea r  o ld  woman who had s u b a c u te  lympho­

c y t i c  leukemia  f o r  1 y e a r .  P robab le  f o l l i c u l a r  a r t e r i e s  were surrounded
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by leukemic c e l l s .  S u b c a p s u la r  and deeper i n  t h e  r e d  pu lp  many c o a r s e  

and f i n e  r e t i c u l a r  f i b r i l s  i n  some a r e a s  cou rsed  i n  a p a r a l l e l  manner,  

bu t  i n  o th e r  f i e l d s  formed a p a r t i a l  network.  This  maze of  f i b r i l s  

s e p a r a t e d  the  c e l l s  i n t o  s m a l l  and l a rg e  g roups .  P ro top la sm ic  f i b r i l s  

demarcated the  w id e l y  d i s p e r s e d  s in u s e s  of t h e  red p u lp ,  however,  

o c c a s i o n a l l y  t h e r e  were d e l i c a t e  f i b r i l s  between  t h e s e  s i n u s e s .  A few 

s t r u c t u r e s  were found t h a t  resembled the  ar rangement of p ro to p la sm ic  and 

r e t i c u l a r  p a t t e r n s  i n  c o r p u s c l e s .  Very d e l i c a t e ,  f r a y e d  a r g e n t o p h i l i c  

f i b r i l s  s e p a r a t e d  c e l l s  i n t o  sm a l l  lo b u le s .  An in c r e a s e d  number of  

markedly  t h i c k e n e d ,  p ro to p la sm ic  f i b r i l s  co n ta in e d  many s m a l l ,  e o s in o ­

p h i l i c - s t a i n e d  masses .

L.B.N. This  77 yea r  old woman was i l l  of lymphocytic leukemia 

f o r  10 months. M alp igh ian  c o rp u s c le s  were n o t  found in  h i s t o l o g i c a l  

s e c t i o n s  o f  t h e  s p l e e n .  S in u s e s  were not  found in  t h e  red  pu lp ,  b u t  

d i s c o n t i n u o u s ,  s p l i t ,  r e t i c u l a r  f i b r i l s  p a r t i a l l y  s e p a r a t e d  t h e  c e l l s  

i n t o  sm a l l  and medium s i z e d  n e s t s ,  as  i l l u s t r a t e d  i n  F ig .  5. I n  b road  

a r e a s  very  d e l i c a t e ,  a r g e n t o p h i l i c  f i b r i l s  e n c i r c l e d  every  c e l l .  The 

p ro to p la sm ic  f i b r i l l a r y  p a t t e r n  corresponded  t o  th e  r e t i c u l a r  p a t t e r n ;  

however, i n  t h e  a r e a s  o f  i n d i v i d u a l  c e l l  e n c l o s u re  t h e  th ickened  p r o t o ­

p la smic  f i b r i l s  d i s p l a y e d  f o c a l  increments .

To summarize:  The h i s t o l o g i c a l  s e c t i o n s  o f  s p l e e n s  of s ubacu te

lymphocytic leukemia  somewhat resembled those  of  a c u t e  lymphocytic l e u ­

kemia,  but  the v a r i a t i o n  from the  normal p i c t u r e  was more marked. In 

two of th e  s p l e e n s  M alp igh ian  co rp u s c le s  were no t  s e e n ,  bu t  i n  one p repa ­

r a t i o n  the th i c k e n e d  r e t i c u l a r  f i b r i l s  were a r r a n g e d  much l i k e  t h o s e  of 

t h e  c o rp u s c le s  i n  acu te  leukemia.  The p ro to p la s m ic  f i b r i l s  i n  two s e c t i o n s



Fig.  5. Subacu te Lymphocytic Leukemia.  Observe t h e  v e ry  f i n e  
r e t i c u l a r  f i b r i l s  o f  t h e  red  p u lo .
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F ig .  6. C hron ic  Lymphocytic Leukemia. Note t h e  sm a l l  n e s t s  o f  c e l l s  
i n  t h e  r e d  p u lp  around th e  Malp ighian  c o rp u s c l e .
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of s p l e e n  s im u la te d  t h e  normal c o r p u s c u l a r  ar rangement.  In  one s p l e e n  

t h e r e  were very  t h i c k  p ro to p la sm ic  f i b r i l s  which widened c o n s id e r a b ly  in  

f o c a l  a r e a s .

The red  p u lp s  c o n ta in ed  few s i n u s e s .  In  one p r e p a r a t i o n  

r e t i c u l a r  f i b r i l s  were ar ranged  much l i k e  th e  normal p a t t e r n .  Again,  

th e  a r g y r o p h i l e  f i b r i l s  were a r ranged  i n  a m aze- l ike  p a t t e r n  and en­

c i r c l e d  i n d i v i d u a l  o r  smal l  groups of  c e l l s .  I n  one s e c t i o n  the  p r o t o ­

p lasm ic  f i b r i l s  resembled  th e  normal ar rangement  of r e d  p u lp ,  bu t  i n  the  

remainder  of t h e  s e c t i o n s  t h e  s i n u s e s  were widely  s e p a r a t e d .

Chronic

Of the  26 cases  of  ch ron ic  lymphocytic l e ukem ia ,  on ly  8 

p a t i e n t s  were l e s s  t h a n  17 y ea r s  of  age.  The s p l e n i c  w e ig h t s  v a r i e d  

from 100 gm. i n  a 3-| year  o ld  boy t o  2600 gm. i n  a 65 y e a r  o ld  man.

Only 5 p a t i e n t s  had s p le e n s  t h a t  exceeded 1000 gm. i n  w e ig h t .  Re levan t  

in f o r m a t i o n  c o n ce rn in g  th e  p a t i e n t s  in  t h i s  s tudy  who d i e d  of  c h ro n ic  

lymphocytic leukemia  can  be ga ined  from Table I I I .

The d e s c r i p t i o n s  of the  e x t e r n a l  and c u t  s u r f a c e s  of  th e  s p le e n s  

d i f f e r e d  markedly  from b l u i s h - g r a y  or  l i g h t  b row n ish - red  t o  d a r k  pu rp le  

w i t h  many i n t e r m e d i a t e  shades .  One s p l e e n  had m u l t i p l e  i n f a r c t s ,  w h i le  

4 d i s p l a y e d  l i g h t  c o l o r e d  nodu le s .  T h i r t e e n  s p l e e n s  were f l a b b y  or 

d i f f l u e n t  w h i l e  7 were f i r m  i n  c o n s i s t e n c y .  Only 2 s p l e e n s  were 

mentioned as  having com ple te  l o s s  of a r c h i t e c t u r a l  p a t t e r n .  Malp ighian  

c o r p u s c l e s  were d e s c r i b e d  a s  not s e e n ,  obscure  or l a r g e .

O.S .  T h i s  63 y e a r  old man s u f f e r e d  from c h r o n ic  lymphocytic 

leukemia  f o r  11 y e a r s .  Many M alp igh ian  c o r p u s c l e s  were sm a l l  and t h e
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t a b u ; I I I

INFORMATION ON PATIENTS WITH CHRONIC LYMPHOCYTIC LEUKJ'^MIA IN THIS STUDY

D u ra t io n
P a t i e n t Age Sex of Spleen of D isease

O.S. 63 y r s . M 280 gm. 11 y r s .

M.E.E. 12 y r s . F 2100 gm. 6 wks.

B.B. 65 y r s . M 2600 gm. 4 y r s .

A.C. 77 y r s . F 650 gm. 14 mos.

G.F. 86 y r s . M 330 gm. 6 y r s .

J .L . 59 y r s . F 200 gm. 1 y r .

W.L.L. 12 y r s . M 1400 gm. 1 yr .

C.L.S. 5 y r s . F 1200 gm. 3 mos.

L.E. 76 y r s . M 140 gm. 1 y r .

L.L.S. 70 y r s . M 320 gm. 4 mos.

J . A . J . 4 y r s . M 355 gm. 2 mos.

B.L.B. 16 y r s . F 700 gm. 2 y r s .

S.L.M. 4 y r s . F 150 gm. 1 y r .

M.N. 61 y r s . M 720 gm. 7 mos.

F . J . 84 y r s . M 650 gm. 6 mos.

M.B.S. 67 y r s . F 400 gm. 4 y r s .

R.S.D. 80 y r s . M 240 gm. 1 y r .

G . J . J . 60 y r s . M 1200 gm. 5 y r s .

W.L.G. 46 y r s . M 660 gm. 1 y r .

C.H.M. 64 y r s . M 400 gm. 5 y r s .
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TABLE I I I  (Cont inued)

P a t i e n t Ag< Sex
Weight 
of Sp leen

D u ra t io n  
of D isease

F.B.S .

P.B.

T.J.M.

A .B .J .

D.D.

L.B.

76 y r s .

y r s .  

68 y r s .  

65 y r s .  

3>; y r s .  

59 y r s .

M

M

M

M

M

M

220 gm. 

110 gm. 

440 gm. 

750 gm. 

100 gm. 

250 gm.

3 y r s .  

16 mos. 

16 mos. 

2 y r s .  

9 mos. 

1 y r .
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more normal s i z e d  ones had a p p ro x im a te ly  h a l f  t h e  normal complement of 

lymphocytes.  Broken,  f r a y e d ,  r e t i c u l a r  f i b r i l s  were in c re a s e d  markedly 

i n  t h e  c o r p u s c l e s ,  a l th o u g h  t h e  p ro to p la s m ic  f i b r i l s  of  the  M alp igh ian  

c o r p u s c l e s  appeared  normal i n  amount and a r rangem en t .  Beneath t h e  c a p s u l e  

th e  r e t i c u l a r  f i b r i l s  d i v i d e d  t h e  red  p u lp  i n t o  s m a l l  and medium s i z e d  

g roups  of  c e l l s .  Deep i n  t h e  s e c t i o n  some a r e a s  e x h i b i t e d  only  r e t i c u l a r  

s h r e d s ,  w h i le  i n  o th e r  f i e l d s  ve ry  f i n e ,  b l a c k - s t a i n e d  f i b r i l s  su r rounded  

each c e l l .  In  o c c a s i o n a l  a r e a s  l a r g e r ,  lo n g e r  a r g y r o p h i l e  f i b r i l s  oc­

c u r r e d ,  bu t  were i n s u f f i c i e n t  t o  e s t a b l i s h  any ty p e  of  p a t t e r n .  Ex­

t r em e ly  f i n e  a r b o r i z a t i o n s  were  r e l a t e d  t o  b lood v e s s e l s .  Amidst t h e  

d e l i c a t e l y  d e l i n e a t e d ,  w ide ly  s e p a r a t e d  s i n u s e s ,  coursed  f i n e ,  p i n k -  

s t a i n e d  f i b r i l s .  I n  some a r e a s  the  p ro to p la s m ic  f i b r i l s  were a lmost  

p a r a l l e l  and seemed t o  run i n  s p i r a l  fo rm a t io n  around the  s i n u s  w a l l s .

M.E.E. Only 2 M alp igh ian  b o d ie s  were seen  i n  th e  examined 

p r e p a r a t i o n s  of  s p l e e n  from t h i s  12 y e a r  old g i r l .  The r eco rded  l e n g th  

of  he r  i l l n e s s  i s  on ly  6 weeks.  C o a r s e ,  r e t i c u l a r  f i b r i l s  d i v i d e d  t h e  

c o r p u s c l e s  i n t o  many sm a l l  n e s t s  of  c e l l s .  Heavy p ro to p la sm ic  f i b r i l s  

coursed  th rough  th e  M alp igh ian  c o r p u s c l e s ,  w h i le  i n  t h e  normal c o r p u s c l e s  

a few d e l i c a t e  f i b r i l s  o c c u r r e d  a t  th e  p e r i p h e r y .  Beneath  th e  c a p s u le  

and deeper  i n  t h e  s e c t i o n  t h e  c e l l s  were p a r t i a l l y  s e p a r a t e d  from each 

o t h e r  by f r a y e d ,  d e l i c a t e ,  b l a c k - s t a i n e d  f i b r i l s .  The arrangement of  

the  p ro to p la s m ic  f i b r i l s  of  t h e  red  p u lp  was a lmos t  i d e n t i c a l  w i t h  t h a t  

o f  th e  r e t i c u l a r  f i b r i l s .

B.B. A few s m a l l  M alp igh ian  bod ie s  were found i n  h i s t o l o g i c a l  

s e c t i o n s  of  s p l e e n  from a 65 yea r  old  man who s u f f e r e d  from leukemia  f o r  

4 y e a r s .  Heavy r e t i c u l a r  f i b r i l s  d i v i d e d  t h e  b o d ie s  i n t o  s m a l l  groups
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of c e l l s ,  w h i l e  t h e  normal M alp igh ian  bod ies  e x h i b i t e d  a few d e l i c a t e ,  

p e r i p h e r a l  f i b r i l s .  Many v e ry  c o a r s e ,  p ro to p la s m ic  f i b r i l s  passed  

th rough  th e  c o r p u s c l e s  and formed smal l  diamond-shaped compartments.  

Benea th  t h e  c a p s u l e  d e l i c a t e ,  a r g y r o p h i l e  f i b r i l s  ex tended  p e r p e n d i c u l a r  

t o  th e  c a p s u le  and s e p a r a t e d  t h e  c e l l s  i n t o  long r e c t a n g u l a r  n e s t s .  Now

and t h e n  t h e r e  was a d e l i c a t e l y  o u t l i n e d  s i n u s  i n  the  red pulp .  In th e

remainder of th e  pulp  c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  seemed t o  enc lose  

p a r t i a l l y  i n d i v i d u a l  c e l l s  and sm a l l  groups of  c e l l s .  Pro topla smic  

f i b r i l s  d e l i n e a t e d  more s i n u s e s  tha n  d id  t h e  r e t i c u l a r  f i b r i l s .  In 

o th e r  a r e a s  d e l i c a t e  p i n k - s t a i n e d  f i b r i l s  s e p a r a t e d  t h e  c e l l s  between 

th e s e  s i n u s e s  i n t o  sm a l l  groups .

A.C. The f o l l i c u l a r  a r t e r i e s  had leukemic c e l l s  about  them i n  

h i s t o l o g i c a l  s e c t i o n s  of  th e  s p l e e n  from a 77 year  old  woman who was i l l  

of lymphocy tic leukemia f o r  14 months.  A marked i n c r e a s e  of c o a r s e ,  d i s ­

c o n t i n u o u s ,  a r g e n t o p h i l i c  f i b r i l s  s e p a r a t e d  t h e  c e l l s  about  t h e  f o l l i c u l a r  

a r t e r i e s  i n t o  sm a l l  g roups .  Numerous, t h i c k e n e d  p ro to p la s m ic  f i b r i l s  oc­

c u r r e d  th roughou t  t h e s e  e x t e n s i v e l y  i n f i l t r a t e d  M alp igh ian  bo d ie s .  The 

s u b c a p s u la r  r e t i c u l a r  f i b r i l s ,  which had a tendency t o  course  pe rpen ­

d i c u l a r  t o  t h e  c a p s u l e ,  s e p a r a t e d  the  c e l l s  i n t o  sm a l l  g roups .  A marked 

i n c r e a s e  of r e t i c u l a r  f i b r i l s  occu r red  i n  th e  r ed  p u lp .  Many smal l  a rea s  

composed of  from 10 t o  15 c e l l s  seemed e n c i r c l e d  and ove r run  by myriads  

of e x t re m e ly  f i n e  a r g e n t o p h i l i c  f i b r i l s .  P ro top la sm ic  f i b r i l s ,  oc­

c a s i o n a l l y  i n  s p i r a l  f o rm a t io n ,  n i c e l y  o u t l i n e d  the  s i n u s e s  o f  t h e  red  

pu lp .

G .^ .  An 86 yea r  o ld  man was s t r i c k e n  by leukemia 6 years  b e fo re  

h i s  d e a t h .  M alp igh ian  c o r p u s c l e s  were n o t  s e e n  i n  p r e p a r a t i o n s  of  t h e
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s p l e e n .  Fine beaded,  r e t i c u l a r  f i b r i l s  d e l i c a t e l y  o u t l i n e d  an o c c a s i o n a l  

s in u s  of  th e  red  p u lp .  An in c re a s e d  amount of  a r g y r o p h i l e  f i b r i l s  s e p a ­

r a t e d  t h e  c e l l s  i n t o  long narrow n e s t s .  These r e t i c u l a r  f i b r i l s  were 

o f t e n  broken and d i d  not  comple te the w a l l s  of  th e  compar tments,  however, 

f ragmented r e t i c u l a r  f i b r i l s  occu r red  i n  normal s p l e e n s  of  t h i s  age 

group.  I n  a r e a s  t h e r e  were s n a r l s  of  ex t rem ely  f i n e  a r g e n t o p h i l i c  

f i b r i l s .  The arrangement o f  t h e  p ro to p la sm ic  f i b r i l s  c l o s e l y  resembled  

t h a t  of  t h e  normal r e d  pulp .

J . L ,  An o c c a s io n a l  M alp ighian  body was no ted  in  the  p r e p a ­

r a t i o n s  of  th e  s p l e e n  from t h i s  59 year  old  woman who had s u f f e r e d  from 

leukemia  f o r  1 y e a r .  The c o r p u s c l e s  appeared  l i k e  normal M alp igh ian  

c o r p u s c l e s  i n  the  combined and s i l v e r - s t a i n e d  p r e p a r a t i o n s .  S u b c a p s u la r ,  

r e t i c u l a r  f i b r i l s  coursed  p a r a l l e l  t o  th e  c a p s u le  and s e p a r a t e d  t h e  c e l l s  

i n t o  s m a l l  g roups .  D e l i c a t e ,  wavy, r e t i c u l a r  f i b r i l s  passed  between th e  

c e l l s  of  t h e  r e d  pu lp  i n  c e r t a i n  a r e a s ,  bu t  were i n s u f f i c i e n t  t o  e s t a b l i s h  

a p a t t e r n .  I n  o th e r  a rea s  more f i b r i l s  s e p a r a t e d  t h e  c e l l s  i n t o  v a r i o u s  

s i z e d  g roups .  An o c c a s i o n a l  s in u s  was d e l i c a t e l y  d e l i n e a t e d .  P r o to ­

p lasm ic  f i b r i l s  d e l i c a t e l y  demarcated t h e  s i n u s e s  o f  t h e  red  pu lp .

W.L.L. This  12 year  old boy was i l l  of  leukemia f o r  1 y e a r .

The few M alp igh ian  bo d ie s  were c h i e f l y  r e p l a c e d  by leukemic c e l l s .  I n  

t h e  c o r p u s c l e s  d i v e r g e n t ,  r e t i c u l a r  f i b r i l s  were  i n c r e a s e d  i n  d e n s i t y  

and number. I n c r e a s e d ,  th i c k e n e d ,  p ro to p la s m ic  f i b r i l s  d i v i d e d  th e  c o r ­

p u s c l e s  i n t o  s m a l l  diamond-shaped compar tments,  whereas  t h e  normal 

M alp ig h ian  b od ie s  had only d e l i c a t e  f i b r i l s  a t  t h e  p e r i p h e r i e s .  J u s t  

b e n e a th  t h e  c a p s u le  s p a r s e ,  b l a c k - s t a i n e d  f i b r i l s  co u r s e d  p e r p e n d i c u l a r  

t o  t h e  c a p s u l e .  Some a reas  of t h e  red  pu lp  c o n t a i n e d  d e l i c a t e .
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a r g e n t o p h i l i c  f i b r i l s  which were t o o  s c a t t e r e d  and too  s h o r t  t o  s im u l a t e  

t h e  normal a r rangement.  In o th e r  a r e a s  c o a r s e ,  a rg y ro p h i l e  f i b r i l s  

p a r t i a l l y  s e p a r a t e d  t h e  c e l l s  i n t o  s m a l l ,  va r ious - shaped  g roups .  P r o t o ­

p la sm ic  f i b r i l s  d e l i c a t e l y  o u t l i n e d  th e  w ide ly  d i s p e r s e d  s i n u s e s  of t h e  

red  pu lp .

C .L .^ .  In  p r e p a r a t i o n s  of  t h e  s p l e e n  from a 5 y e a r  o ld  g i r l  

who was a f f l i c t e d  w i th  lymphocytic leukemia f o r  3 months, leukemic c e l l s  

a lmost  c o m p le te ly  r e p l a c e d  the  few M alp igh ian  b o d ie s .  Heavy, broken ,  

r e t i c u l a r  f i b r i l s  were in c r e a s e d  only  s l i g h t l y  i n  amount i n  th e  c o r ­

p u s c l e s ,  w h i le  t h e  c l o s e ,  c o a r s e  p ro to p la s m ic  f i b r i l s  d iv i d e d  th e  c o r ­

p u s c l e s  i n t o  s m a l l  diamond-shaped and r e c t a n g u l a r  compartments.  Dense 

r e t i c u l a r  f i b r i l s  s e p a r a t e d  th e  c e l l s  of the  subcapsu la r  t i s s u e  and red  

p u lp  i n t o  long narrow and sm al l  round n e s t s .  I n  some a rea s  v e ry  f i n e  

f i b r i l s  coursed  p a r a l l e l  to  th e  c o a r s e r  f i b r i l s ,  bu t  i n  o t h e r  a r e a s  th e  

f i n e  f i b r i l s  ex tended  a c r o s s  t h e  c o a r s e r  a r g e n t o p h i l i c  f i b r i l s .  A maze­

l i k e  ar rangement of p ro to p la s m ic  f i b r i l s  s e p a r a t e d  th e  c e l l s  of  the  r ed  

pu lp  i n t o  round and oblong n e s t s .

_L.E. This  76 year  o ld  man was s t r i c k e n  w i th  leukemia  1 year  

b e fo re  h i s  d e a th .  There was a p p ro x im a te ly  o n e -h a l f  the  normal  number of  

M alp igh ian  b o d ie s  in  t h e  h i s t o l o g i c a l  s e c t i o n s  of the  s p l e e n .  Many 

d e n s e ,  r e t i c u l a r  f i b r i l s  d iv i d e d  t h e  c o r p u s c l e s  i n t o  very  s m a l l  compart ­

ments which  o f t e n  accommodated on ly  one c e l l .  Thickened,  p ro to p la s m ic  

f i b r i l s  occu r red  th roughou t  t h e  M alp igh ian  b o d ie s .  D e l i c a t e  and c o a r s e ,  

s i l v e r - i m p r e g n a t e d  f i b r i l s  su r rounded  v a r i o u s  s i z e d  groups of  c e l l s  i n  

t h e  red  pu lp  and s u b c a p s u la r  t i s s u e .  F ine  a r g e n t o p h i l i c  f i b r i l s  formed 

t a n g le d  s n a r l s  which ex tended  a c r o s s  c e l l s .  I n  a few areas  o f  the  red
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pulp  p ro to p la sm ic  f i b r i l s  d e l i n e a t e d  s i n u s e s ,  b u t  i n  many f i e l d s  t h i c k  

f i b r i l s  su r rounded i n d i v i d u a l  c e l l s .

L .L .S . The very  few Malpigh ian bod ie s  were c h i e f l y  r e p l a c e d  

by leukemic c e l l s  i n  s p l e n i c  p r e p a r a t i o n s  from a 70 yea r  old man who 

s u f f e r e d  from leukemia  f o r  4 months.  Dense,  r e t i c u l a r  f i b r i l s  d i v i d e d  

th e  bod ies  i n t o  s m a l l  n e s t s  of c e l l s .  A v e ry  normal ,  p ro top la sm ic  

f i b r i l l a r  p a t t e r n  was seen  i n  t h e  M alp igh ian  c o r p u s c l e s .  Many dense  

and f i n e  a r g y r o p h i l e  f i b r i l s  occu r red  i n  t h e  red  pulp  and s u b c a p s u la r  

t i s s u e ,  and s e p a r a t e d  the  c e l l s  i n t o  v a r io u s  s i z e d  and shaped groups .

In  sm al l  a r ea s  so  many e x t re m e ly  f i n e  f i b r i l s  e n c i r c l e d  v e s s e l s  t h a t  th e  

t i s s u e  appeared g r a y .  P ro to p la sm ic  f i b r i l s  d e l i c a t e l y  demarca ted  t h e  

widely  s e p a r a t e d  s i n u s e s  of  t h e  red pulp.  The r e t i c u l a r  f i b r i l l a r y  

p a t t e r n  d id  not  conform w i th  t h e  p ro to p la s m ic  f i b r i l l a r y  p a t t e r n .

A 4 yea r  old boy was a f f l i c t e d  w i t h  leukemia f o r  2 

months.  The few M alp igh ian  c o r p u s c l e s  were d i v i d e d  i n t o  s m a l l  n e s t s  by 

heavy,  f r a y e d ,  s i l v e r - i m p r e g n a t e d  f i b r i l s .  The p ro to p la s m ic  f i b r i l s  of  

t h e  c o rp u s c le s  appea red  t o  be normal i n  ar rangem ent and amount. R e t i c u ­

l a r  f i b r i l s  n i c e l y  bu t  d e l i c a t e l y  demarca ted  s i n u s e s  i n  th e  r e d  pulp  

and su b cap s u la r  t i s s u e .  The c e l l s  between t h e s e  s i n u s e s  were s e p a r a t e d  

i n t o  very  sm a l l  groups by d e n s e ,  wide ,  r e t i c u l a r  f i b r i l s .  P ro to p la sm ic  

f i b r i l s  o u t l i n e d  the  w id e ly  d i s p e r s e d  s i n u s e s  of  t h e  red  pu lp .  O f ten  

the  c e l l s  between t h e  s i n u s e s  were i n d i v i d u a l l y  su r rounded  by p r o t o ­

pla smic  f i b r i l s .

B .L .3 .  A 16 yea r  o ld  g i r l  was s t r i c k e n  w i t h  leukemia 2 y e a r s  

be fo re  h e r  d e a t h .  An a p p ro x im a te ly  normal number of  M a lp igh ian  b o d ie s  

were markedly i n f i l t r a t e d  w i th  leukemic c e l l s .  Heavy r e t i c u l a r  f i b r i l s
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plasmic f i b r i l s  i n  th e  M alp igh ian  bod ie s  were i n c re a s e d  i n  number. Be­

tween t h e  d e l i c a t e l y  but  w e l l  demarca ted  s in u s e s  of the  red  p u lp ,  d e n s e ,  

a r g y r o p h i l e  f i b r i l s  su r rounded  many s m a l l  groups of c e l l s .  O f te n  every  

c e l l  was e n c i r c l e d  by i l l - d e f i n e d  f i b r i l s .  The widely  s e p a r a t e d  s i n u s e s  

of t h e  r e d  pulp  were f a i n t l y  o u t l i n e d  by p ro top lasmic  f i b r i l s ,  however, 

many th i c k e n e d  p ro to p l a s m ic  f i b r i l s  coursed  between these  s i n u s e s .

S.L.M. There  seemed t o  be a normal number of M alp igh ian  c o r ­

p u s c le s  i n  the  m ic ro s co p ic  s e c t i o n s  of  s p le e n  from a 4 yea r  old  g i r l  who 

was i l l  of leukemia fo r  1 yea r .  Many c o r p u s c l e s  were sm a l l  and some were 

markedly i n f i l t r a t e d  w i t h  leukemic c e l l s .  Dense,  r e t i c u l a r  f i b r i l s  

d iv ided  th e  c o r p u s c l e s  i n t o  l a r g e  l o b u l e s ,  but  the  ar rangem ent of  th e  

p ro to p la sm ic  f i b r i l s  s im u l a te d  t h a t  of normal Malpigh ian b o d ie s .  Be­

nea th  the  c a p s u l e  a r g e n t o p h i l i c  f i b r i l s  tended t o  run p a r a l l e l  t o  t h e  

ca p s u le .  Thick and d e l i c a t e  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  of 

the red  pu lp  i n t o  s m a l l  groups or very  f i n e  f i b r i l s  coursed  around 

v e s s e l s  and c e l l s .  P ro to p la sm ic  f i b r i l s  w ell  d e l i n e a t e d  t h e  w ide ly  d i s ­

pe rsed  s i n u s e s ,  and between t h e s e  s i n u s e s  many d e l i c a t e  p ro to p la s m ic  

t h r e a d s  e n c i r c l e d  i n d i v i d u a l  c e l l s .

M.N. Very few M alp igh ian  bod ies  were recogn ized  i n  t h e  h i s t o -  

I c ^ ic  s e c t i o n s  of  s p l e e n  from t h i s  61 year  old man who s u f f e r e d  from 

leukemia f o r  7 months.  Many v e r y  wide bands of  r e t i c u l a r  f i b r i l s  were 

found i n  t h e  c e n t r a l  p o r t i o n  of  t h e  c o rp u s c le s  a l though  t h e  p e r i p h e r a l  

f i b r i l s  were f i n e .  The p ro to p la s m ic  f i b r i l s  appeared much l i k e  those  of 

normal c o r p u s c l e s .  B e n e a th  th e  c a p s u l e  and deepe r  i n  t h e  red  p u lp ,  many 

coa rse  and a few f i n e  a r g y r o p h i l e  f i b r i l s  s e p a r a t e d  th e  c e l l s  i n t o  sm a l l
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g roups .  R e t i c u l a r  f i b r i l s  d e l i c a t e l y  o u t l i n e d  t h e  widely d i s p e r s e d  

s i n u s e s  of the  red pu In. P ro top la smic  f i b r i l s  s im u l a t e d  t h e  normal 

a r rangem ent of w e l l  o u t l i n e d  s in u s e s  in  t h e  red pu lp .  The f i n e  f i b r i l s  

between th e s e  s i n u s e s  enc losed  i n d i v i d u a l  c e l l s .

J .  An 84 year  old man was s t r i c k e n  w i th  leukemia 6 months 

b e f o r e  h i s  d e a t h .  Malpighian  bod ie s  were markedly  d im in ished  i n  number. 

The ar rangement  of the r e t i c u l a r  f i b r i l s  d i f f e r e d  from t h a t  s een  in  any 

o t h e r  c o r p u s c l e s .  Very c o a r s e ,  r e t i c u l a r  f i b r i l s  i n  t h e  c e n t r a l  t h i r d  

of t h e  b o d ie s  d im in ished  c o n s id e r a b ly  i n  th e  middle  t h i r d ,  w hile  i n  the  

p e r i p h e r y  an in c r e a s e d  number of f i n e  f i b r i l s  occu r red .  A r g e n t o p h i l i c  

f i b r i l s  v e ry  f a i n t l y  o u t l in e d  a few s i n u s e s .  I n  some f i e l d s  many d e l i ­

c a t e  f i b r i l s  passed  between c e l l s  and groups  of c e l l s ,  bu t  very  f i n e ,  

c l o s e ,  s i l v e r - i m p r e g n a t e d  f i b r i l s  extended a c r o s s  c e l l s  in  o the r  f i e l d s .  

The ar rangement o f  t h e  p ro to p la s m ic  f i b r i l s  ve ry  c l o s e l y  resembled t h a t  

of a normal s p le e n .

M.£.S.  Normal appea r ing  M alp igh ian  b o d ie s  were s een  i n  micro­

s c o p ic  s e c t i o n s  of sp le e n  from a 67 yea r  o ld  woman who was a f f l i c t e d

w i th  leukemia  f o r  4 y ea r s .  An in c r e a s e d  amount of d e n s e ,  r e t i c u l a r

f i b r i l s  coursed  through th e  c o r p u s c l e s ,  w h i l e  t h e  p ro to p la s m ic  f i b r i l s  

were ve ry  s i m i l a r  t o  the normal a r rangem en t .  The r e t i c u l a r  and p r o t o ­

p la sm ic  f i b r i l l a r y  p a t t e r n s  i n  t h e  red  pu lp  v e ry  c l o s e l y  resembled th o s e  

of  normal s p l e e n s .

R.^.D. Poorly  d e f in e d  M alp igh ian  bod ie s  seemed t o  merge w i th

each o t h e r  i n  t h e  p r e p a r a t i o n s  of  s p l e e n  from t h i s  80 y ea r  old man who

was i l l  of  leukemia fo r  1 yea r .  The ar rangem ent  of  t h e  r e t i c u l a r  and 

p ro to p l a s m ic  f i b r i l s  resembled th o s e  of normal c o r p u s c l e s .  The



44

s u b c a p s u la r  t i s s u e  and red pu lp  d id  not e x h i b i t  as  many r e t i c u l a r  f i b r i l s  

as  p r e p a r a t i o n s  from younger aged p e r s o n s ,  bu t  compared f a v o ra b ly  w i th  

the  normal s p l e e n s  of  th e  co r respond ing  age.  The p ro to p la s m ic  f i b r i l s  

of t h e  red  pulp  were normal in  arrangement  and amount.

G .J[ .J .  M alp igh ian  bodie s  were markedly i n f i l t r a t e d  w i th  

leukemic c e l l s  i n  t h e  s e c t i o n s  of s p l e e n  from a 60 year  o ld  man who 

s u f f e r e d  from leukemia  fo r  5 y ea r s .  Many c o r p u s c l e s  r e t a i n e d  a normal 

amount of r e t i c u l a r  f i b r i l s ,  whi le  o t h e r s  a c q u i red  a moderate q u a n t i t y  

of  t h i c k ,  r e t i c u l a r  f i b r i l s .  The p ro to p l a s m ic ,  f i b r i l l a r y  p a t t e r n  

c l o s e l y  resembled t h a t  of normal c o r p u s c l e s .  I n  t h e  s u b cap s u la r  t i s s u e  

and r e d  pu lp ,  many f i e l d s  resembled th e  normal a r rangem en t ,  but  th e  

r e t i c u l a r  f i b r i l s  were t h i c k e r  than th o s e  of  normal s p l e e n s .  A rgen to ­

p h i l i c  f i b r i l s  c i r c u m s c r ib e d  every c e l l  i n  o th e r  a r e a s .  The n i c e l y  

o u t l i n e d  s i n u s e s  o c c a s i o n a l l y  p re sen te d  a s p i r a l  arrangement of th e  

p ro to p la sm ic  f i b r i l s .

W.L.G. A 46 year  old man was i l l  of leukemia f o r  1 yea r  

b e f o r e  h i s  d e a t h .  M alp igh ian  bodies  were d e c re a se d  in  number and ex­

t e n s i v e l y  i n f i l t r a t e d  by leukemic c e l l s .  A dec ided  i n c re a s e  of  c o a r s e ,  

f r a y e d ,  r e t i c u l a r  f i b r i l s  d iv i d e d  the  c o r p u s c l e s  i n t o  lo n g ,  diamond­

shaped n e s t s  o f  c e l l s .  The arrangement of  t h e  t h i c k e n e d ,  p ro top lasm ic  

f i b r i l s  in  the c o r p u s c l e s  resembled t h a t  of the r e t i c u l a r  f i b r i l s .  Be­

tween th e  few d e l i c a t e l y  o u t l i n e d  s i n u s e s  of  the  r e d  pu lp ,  many c o a r s e  

and f i n e  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  i n t o  v a r io u s  s i z e d  n e s t s  

( F i g .  6 ) .  Ex t remely  f i n e  f i b r i l s  ex tended  from one c o a r s e  f i b r i l  to  

a n o t h e r .  F ine  a r b o r i z a t i o n s  surrounded minute  b lood v e s s e l s .  The red  

pulp  dem ons t ra ted  a ve ry  normal appea r ing  p ro to p la sm ic  f i b r i l l a r y  p a t t e r n .
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C.H.M. Only one M alp igh ian  body was found in  th e  p r e p a r a t i o n s  

from t h e  s p le e n  of  a 64 year old  man who was i l l  of leukemia fo r  5 y ea r s .  

M alp igh ian  bo d ie s  were not  found i n  the  s i l v e r - s t a i n e d  s e c t i o n s .  An i n ­

c r e a s e d  number o f  t h i c k  n ro top las ra ic  f i b r i l s  d iv i d e d  th e  M alp igh ian  body 

i n t o  l a r g e  d iamond-shaped compar tments.  I n  some a r e a s  of  t h e  red  pu lp  

r e t i c u l a r  f i b r i l s  were n e i t h e r  p l e n t i f u l  enough nor c l o s e  enough t o g e t h e r  

t o  form any p a t t e r n .  B l a c k - s t a i n e d ,  wavy, t w i g - l i k e  f i b r i l s  su r rounded  

groups  of c e l l s  in  o th e r  f i e l d s  of tlie red pu lp .  Dense,  r e t i c u l a r  f i b r i l s  

b e n e a th  t h e  capsu le  s e p a r a t e d  th e  c e l l s  i n t o  smal l  n e s t s .  F ine p r o t o -  

n la sm ic  th r e a d s  c o u r s e d  between th e  s in u s e s  of  the red du Ip ,  which were 

d e l i n e a t e d  by d e l i c a t e ,  beaded f i b r i l s .

F.B.S .  T h i s  76 y e a r  old man had endured leukemia f o r  3 y ea r s .  

The few Malp ighian  b od ie s  were markedly  i n f i l t r a t e d  w i th  leukemic c e l l s .

No c o r p u s c l e s  were found i n  th e  s i l v e r - s t a i n e d  p r e p a r a t i o n .  Thickened ,  

p ro to p la s m ic  f i b r i l s  cou r sed  th rough  th e  c o r p u s c l e s .  Very c o a r s e ,  r e ­

t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  of the r ed  duId and s u b c a p s u la r  

t i s s u e  i n t o  l a r g e  and sm a l l  g roups .  I n  some f i e l d s  t i e r s  of f i b r i l s  

were  s e p a r a t e d  by s i n g l e  rows of  c e l l s .  Between t t e  widely  d i s p e r s e d  

s i n u s e s  of  t h e  red  p u lp ,  d e l i c a t e  p ro to p la s m ic  f i b r i l s  e n c i r c l e d  every 

c e l l .

P.B. In  t h e  h i s t o l o g i c  s e c t i o n s  of  t h i s  s p le e n  from a 3 yea r  

o ld  boy who was a f f l i c t e d  w i t h  leukemia  f o r  16 months,  one r e a c t i o n  

c e n t e r  was found i n  a Malpigh ian body.  The ar rangement of  t h e  r e t i c u l a r  

f i b r i l s  was v e ry  l i k e  t h e  normal p a t t e r n ,  bu t  th e  p ro to p la s m ic  f i b r i l s  

were s l i g h t l y  i n c r e a s e d  w i t h i n  t h e  c o r p u s c l e s .  A r g e n t o p h i l i c  f i b r i l s  

s e p a r a t e d  the  c e l l s  of the  r e d  p u lp  i n t o  l a r g e  r e c t a n g u l a r  shaped
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groups ,  however,  many f i e l d s  had only s c a t t e r e d  f i b r i l s .  Fine p ro to p la s m ic  

f i b r i l s  cou rsed  between t h e  widely  s e p a r a t e d ,  d e l i c a t e l y  o u t l i n e d  s i n u s e s  

of the  red  puIn.

T.J .M. M aln igh ian  b o d ie s  were i n f i l t r a t e d  with  leukemic c e l l s  

in  th e  p r e p a r a t i o n s  of th e  s p l e e n  from a 68 yea r  old man who was i ] l  of 

leukemia f o r  16 months.  The r e t i c u l a r  f i b r i l s  o f  the  c o rp u s c le s  were 

normal or d im in ished  i n  amount. K sn e c ia l ly  nea r  the  f o l l i c u l a r  a r t e r i e s  

the  p ro to p la sm ic  f i b r i l s  were t h i c k e n e d .  The ar rangement  of the c o a r s e ,  

broken ,  r e t i c u l a r  f i b r i l s ,  b e n e a th  th e  c a p s u le  and i n  the  red pu lp ,  r e ­

sembled t h a t  of  one of  th e  normal s e c t i o n s  which did not  have very  many 

f i b r i l s ,  as  i l l u s t r a t e d  i n  F ig .  7. I n  g e n e r a l  t h e r e  was no p a t t e r n  of 

arrangement of t h e  a r g e n t o p h i l i c  f i b r i l s  of t h e  red puJn,  bu t  an oc­

c a s i o n a l  l a rg e  s in u s  was poo r ly  d e l i n e a t e d .  P ro top lasm ic  f i b r i l s  d e ­

marca ted  w e l l  t h e  s i n u s e s  of  t h e  red pu lp .  Now and th e n  a s p i r a l  con­

f i g u r a t i o n  of th e  n ro top las ra ic  f i b r i l s  occu r red  around a s in u s .

A.B.J[. Large ,  p o o r ly  d e f in e d  Malp igh ian  c o rp u s c le s  seemed to  

merge w i th  each  o the r  i n  t h e  m ic roscop ic  s e c t i o n s  from the  sp le e n  of  a 

65 y e a r  old man who heid leukemia fo r  2 y e a r s .  A few r e t i c u l a r  f i b r i l s  

i n  t h e  c e n t r a l  p o r t i o n  of t h e  c o r p u s c l e s  and none i n  the  p e r ip h e ry  was 

much l i k e  the  normal a r rangement in  s p l e e n s  of  a comparable age. The 

p ro to p la s m ic ,  f i b r i l l a r y  p a t t e r n  c l o s e l y  resembled t h a t  of  normal Mal­

p i g h i a n  c o r p u s c l e s .  C o a r s e ,  b r a n c h i n g ,  a r g y r o p h i l e  f i b r i l s  ex tended  

between t h e  p o o r ly  d e l i n e a t e d  s i n u s e s .  Many b roken  and f r ay ed  f i b r i l s ,  

which seemed t o  be made of  sm a l l  g r a n u l a r  masses of r e t i c u l u m ,  appeared  

as  i f  they were d i s i n t e g r a t i n g .  Now and the n  one of the  many n i c e l y  

d e l i n e a t e d  s i n u s e s  of t h e  r ed  pulp  appeared  t o  be surrounded  by a
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F ig .  7. Chronic Lymphocytic Leukemia. Note t h e  num e r ica l ly  
d im in ished  f i b r i l s  i n  th e  r e d  pulp .
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F ig .  8. Acute M yelocy t ic  Leukemia. Observe t h e  m a ze - l ik e  a r r a n g e ­
ment of t h e  r e t i c u l a r  f i b r i l s .
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s p i r a l  c o n f i g u r a t i o n  of  the  p ro to p la sm ic  f i b r i l s .

D.D. This  3 year  o ld  boy s u f f e r e d  from leukemia fo r  9 months. 

C o a r s e ,  f r a y e d ,  r e t i c u l a r  f i b r i l s  occu r red  th roughou t  t h e  c o r p u s c l e s .

I n  t h e  combined s t a i n e d  p r e p a r a t i o n s ,  the  c o r p u s c l e s  seemed t o  co n ta in  

r e a c t i o n  c e n t e r s ,  y e t  many coa rse  p ro top la sm ic  f i b r i l s  occur red  in the  

p e r i p h e r i e s .  The sm a l l  number of s u b c a p s u l a r ,  r e t i c u l i n  f i b r i l s  had a 

tendency  to  c o u r s e  p e r p e n d i c u la r  t o  t h e  c a p s u le .  Between the  s m a l l ,  

w e l l  o u t l i n e d  s i n u s e s  of  the  red p u lp ,  c o a r s e ,  wavy,  f r a y e d ,  a r g e n t o ­

p h i l i c  f i b r i l s  s e p a r a t e d  the  c e l l s  i n t o  sm a l l  g roups .  P ro top lasm ic  

f i b r i l s  e x h i b i t e d  a v a r i e d  and mixed p a t t e r n .  I n  some a r e a s  t h e  p r o to ­

p la sm ic  f i b r i l s  appeared  normal in  amount and a r rangem en t ,  w h i le  in  

o t h e r  a r e a s  q u i t e  broad  f i b r i l s  were f o c a l l y  i n c r e a s e d  i n  w id th .  P r o to ­

p lasm ic  f i b r i l s  su r rounded  n e a r ly  eve ry  c e l l  i n  s t i l l  o th e r  a r e a s .

L.B. An approx im ate ly  normal number of  M alp ighian  bod ies  were 

found in p r e p a r a t i o n s  of  th e  s p l e e n  from t h i s  59 y ea r  old man who was i l l  

of  leukemia f o r  1 y e a r .  The r e t i c u l a r  f i b r i l s  of  th e  c o r p u s c l e s  c l o s e l y  

resembled t h e  normal a r rangem ent ,  b u t  th i ck en ed  p ro to p la s m ic  f i b r i l s  

were i n c r e a s e d  in  t h e  c o r p u s c u la r  p e r i p h e r i e s .  C o a r s e ,  r e t i c u l a r  f i b r i l s  

s e p a r a t e d  t h e  s u b c a p s u la r  c e l l s  i n t o  smal l  n e s t s ,  bu t  i n d i v i d u a l  c e l l s  

were e n c i r c l e d  i n  t h e  red  pulp .  The s in u s e s  of  t h e  red  pu lp  were h e a v i l y  

o u t l i n e d  by a r g e n t o p h i l i c  f i b r i l s .  The a r r a y  of  p ro top la sm ic  f i b r i l s  was 

ve ry  normal i n  appea rance .  S p i r a l  a r rangem ents  of  the  p ro top lasm ic  

f i b r i l s  around some of t h e  s i n u s e s  were seen .

To summarize:  The m a j o r i t y  of t h e  s e c t i o n s  of chronic  lympho­

c y t i c  leukemia had a marked r e d u c t i o n  in  number a n d / o r  s i z e  of M alp igh ian  

c o r p u s c l e s .  Dense,  o f t e n  f r a y e d  and b roken ,  r e t i c u l a r  f i b r i l s  d i v i d e d
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most of t h e  c o r p u s c l e s  i n t o  s m a l l  compar tments.  P ro top la sm ic  f i b r i l s

were th i c k e n e d  i n  the  c o r p u s c l e s .  In a  few p r e p a r a t i o n s  t h e  r e t i c u l a r  

p a t t e r n  resembled  th e  normal a r rangement,  but  markedly th ic k e n e d  p r o t o ­

p la smic  f i b r i l s  were found i n  the  c o r p u s c l e s  of  o t h e r  s e c t i o n s  of  the se  

s p l e e n s .

The red  pulp  p r e s e n te d  a v e r y  v a r i e d  p i c t u r e .  Every s p l e e n ,  

excep t  one,  e x h i b i t e d  an i n c r e a s e  of  r e t i c u l a r  f i b r i l s ,  however,  they  

d i f f e r e d  c o n s i d e r a b l y .  O c c a s io n a l ly  r e t i c u l a r  f i b r i l s  appea red  as 

s c a t t e r e d  s h r e d s  or c o a r s e ,  f r ayed  and broken s t r a n d s  w i th o u t  p a t t e r n  

fo rm a t io n .  A r g e n t o p h i l i c  f i b r i l s  were very f i n e  and formed a s m a l l -  

meshed n e t  s u r ro u n d in g  s i n g l e  c e l l s .  I n  some m ic roscop ic  s e c t i o n s  

co a r s e  and f i n e ,  a r g y r o p h i l e  f i b r i l s  were in t e rm ix e d  to  form a c o a r s e  or 

f i n e  maze which p a r t i a l l y  sur rounded groups of  c e l l s .  Some r e t i c u l a r  

f i b r i l s  appea red  t o  be s p l i t  and the f i n e  t h r e a d s  passed  a c r o s s  c e l l s .  

P ro to p la sm ic  f i b r i l s  i n  some s e c t i o n s  s t i l l  d i s p l a y e d  a normal p a t t e r n  

of  a r rangem en t .  However, in  many s e c t i o n s  t h e r e  was a marked r e d u c t i o n  

i n  t h e  number of  s in u s e s  w i th  d e l i c a t e  p ro top lasm ic  f i b r i l s  between t h e  

c e l l s .  I n  c e r t a i n  o the r  s e c t i o n s  t h e  p ro to p la s m ic  f i b r i l s  had much th e  

same arrangement as t h e  r e t i c u l a r  f i b r i l s .  In  one s p l e e n  f i e l d s  of 

normal ap p e a r in g  pulp were i n t e r s p e r s e d  with  f i e l d s  in  which th ick en ed  

p r o to p la s m ic  f i b r i l s  su r rounded  every c e l l .

Myelocytic Leukemia 

Acute and Subacute  

I n  t h e  c a s e s  of acu te  and subacu te  m ye locy t ic  leukemia th e  

ages  ranged from 6 to  71 y e a r s .  The w e igh t s  of t h e  s p l e e n s  v a r i e d  from
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150 gra. t o  920 gra. The s i n g l e  case  of subacu te  m ye locy t ic  leukemia was 

inc luded  w i th  those  of a c u t e  m ye locy t ic  leukemia.  P e r t i n e n t  in fo rm a t io n  

on the p a t i e n t s  i n  t h i s  s tu d y  who had a cu t e  or s u b a c u te  m ye locy t ic  l e u ­

kemia may be f a in d  i n  Table  IV.

The e x t e r n a l  s u r f a c e s  of  t h e s e  s p l e e n s  were d e s c r ib e d  as 

va ry ing  shades of  da rk  red .  I n f a r c t s  were noted i n  one s p l e e n .  The 

pu lps  were d e s c r i b e d  as d a r k  r e d ,  deep p u r p l e - r e d ,  red-brown,  homogeneous 

red  or  m u l t i p l e  a r e a s  of l i g h t  t a n .  S ix  s p l e e n s  were d i f f l u e n t  and 2 

were f i rm .  M alp igh ian  c o r p u s c l e s  were d e s c r ib e d  as f a i r l y  d i s t i n c t ,  not 

e v i d e n t ,  q u i t e  p rom inen t ,  prominent  or e v i d e n t .

R.B, A d e c re a s e d  number of M alp igh ian  b o d ie s  were noted in  

the  p r e p a r a t i o n s  of s p l e e n  from a 49 year old man who had s u f f e r e d  from 

acu te m ye locy t i c  leukemia f o r  on ly  4 weeks. The r e t i c u l a r  f i b r i l s  of  

t h e  M alp igh ian  b od ie s  resembled  the  normal a r ran g em en t ,  b u t  i n  an oc­

c a s i o n a l  body t h e r e  was a s l i g h t  i n c re a s e  of r e t i c u lu m .  The p r o t o ­

plasmic f i b r i l l a r y  p a t t e r n  c l o s e l y  resembled th e  r e t i c u l a r  f i b r i l l a r y  

p a t t e r n  of the  c o r p u s c l e s .  Benea th  the  c a p s u le  and i n  the  red  pulp  

were w id e ly  s e o a r a t e d  s in u s e s .  F in e ,  b l a c k  f i b r i l s  coursed  among the  

c e l l s  and p a r t i a l l y  d iv id ed  them i n t o  modera te s i z e d  n e s t s .  The p r o t o ­

plasmic f i b r i l s  d e l i c a t e l y  o u t l i n e d  the  s i n u s e s  of t h e  red pu lo .

M.S^ An a p p a r e n t l y  normal number of  M alp igh ian  c o r p u s c l e s  

were found i n  t h e  p r e p a r a t i o n s  of s p l e e n  from t h i s  71 year old  woman 

who was i l l  of a c u t e  m ye locy t i c  leukemia f o r  6 months.  A normal amount 

of  r e t i c u l a r  and p ro to p la s m ic  f i b r i l s  occu r red  i n  t h e  c o r p u s c l e s ,  bu t  

they  were d im in i s h e d  in  a few c o r p u s c l e s .  B l a c k - s t a i n e d  f i b r i l s  

d e l i c a t e l y  demarca ted  an o c c a s i o n a l  s i n u s .  Coarse r e t i c u l a r  f i b r i l s .
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TABLE IV

INFORMATION ON PATIENTS WITH ACUTE AND SUBACUTE MYEUCCYTIC LEUKEMIA

IN THIS STUDY

P a t i e n t Age Sex
Weight 
of Spleen

D u r a t i o n  
of  D is eas e

R.B. 49 y r s . M 750 gm. 4 wks.

M.S. 71 y r s . F 420 gra. 6 raos.

J.W.H. 65 y r s . M 150 gra. 3 raos.

E.E.S. 57 y r s . M 220 gra. 2 wks.

M.S. 41 y r s . F 400 gra. 6 raos.

J . L . 60 y r s . M 520 gra. 3 raos.

B . J . T . 19 y r s . F 840 gm. 6 raos.

J.J. 44 y r s . M 270 gm. 4 raos.

G.H. 46 y r s . F 420 gra. 2 raos.

C.F . 16 y r s . M 920 gra. 6 raos.

C.R. 6 y r s . M 210 gra. 11 raos.

T.V. 19 y r s . F 540 gra. 1 mo.
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which were a r ranged  in a m a z e - l i k e  manner, s e p a r a t e d  th e  c e l l s  of  th e  

red  pulp  i n t o  s m a l l  n e s t s .  Very f i n e ,  a r g y r o p h i l e  f i b r i l s  su r rounded  

sm a l l  blood v e s s e l s .  P ro top la sm ic  f i b r i l s  d e l i c a t e l y  o u t l i n e d  the  s in u s e s  

of t h e  red pu lp ,

J.W.H. A 65 yea r  old man was a f f l i c t e d  w i th  myelocy tic  

leukemia fo r  5 months. I n  the  s i l v e r  and combined s t a i n e d  p r e p a r a t i o n s  

the c o r p u s c l e s  appeared l i k e  those  of  normal s p l e e n s .  Small  and l a rg e  

s in u s e s  i n  the  red pu lp  were o u t l i n e d  d e l i c a t e l y  by g r a n u le s  or s h o r t ,  

p a r a l l e l ,  r e t i c u l a r  f i b r i l s .  D is co n t in u o u s ,  f r a y e d ,  c o a r s e ,  a r g e n t o ­

p h i l i c  f i b r i l s  t h a t  were a r r a n g e d  i n  maze fo rm a t io n  coursed  between th e  

c e l l s  of th e  red  pulp.  The d e l i c a t e l y  o u t l i n e d  s i n u s e s  i n d i c a t e d  a 

normal a r rangement in  the  o ro top la sm ic  f i b r i l l a r y  p a t t e r n .

_E.E.S_. A few Malp ighian  c o rp u s c le s  were found in  the p rep a ­

r a t i o n s  of  s p l e e n  from a 57 year  old man who was a f f l i c t e d  w i th  acu te  

m ye locy tic  leukemia fo r  2 weeks. The r e t i c u l a r  and p ro to p la s m ic  f i b r i l ­

l a r y  p a t t e r n s  of  th e  c o r p u s c l e s  resembled the  normal a rrangem ent.

C oarse ,  d i s c o n t i n u o u s ,  a r g e n t o p h i l i c  f i b r i l s  p a r t i a l l y  s e p a r a t e d  th e  

c e l l s  of t h e  r e d  pulp  i n t o  medium s i z e d  n e s t s .  Very f i n e  a r b o r i z a t i o n s  

o f  b l a c k - s t a i n e d  f i b r i l s  c i r c u m s c r ib e d  the  sm a l l  v e s s e l s .  The p r o t o ­

plasmic  f i b r i l s  f a i n t l y  o u t l i n e d  th e  s i n u s e s  of  t h e  red  pu lp .

M.S. This  41 year  old woman s u f f e r e d  from a c u te  myelocytic  

leukemia fo r  6 months.  The M alp igh ian  bod ie s  were reduced  i n  number and 

were i n f i l t r a t e d  by leukemic c e l l s .  Some c o r p u s c l e s  had a normal r e ­

t i c u l a r  p a t t e r n ,  bu t  o t h e r s  were d iv id e d  i n t o  smal l  groups  of c e l l s  by 

markedly in c r e a s e d ,  a r g e n t o p h i l i c  f i b r i l s .  The p ro to p la s m ic  f i b r i l s  of  

th e  c o r p u s c l e s  c l o s e l y  resembled th e  u s u a l  a r rangement.  A few s i n u s e s
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i n  th e  r ed  pulp were d e l i c a t e l y  o u t l i n e d  by r e t i c u l a r  f i b r i l s .  The 

c e l l s  of t h e  red  pu lp  were p a r t i a l l y  s e p a r a t e d  i n t o  sm a l l  n e s t s  by a 

maze of c o a r s e ,  f r a y e d  r e t i c u l a r  f i b r i l s  w i th  an o c c a s i o n a l  a r e a  of  very  

f i n e  f i b r i l s ,  as  i l l u s t r a t e d  in  F ig .  8. Benea th  t h e  c a p s u le  and deeper  

i n  the  r ed  pulp c o a r s e ,  s t r a i g h t ,  b l a c k - s t a i n e d  f i b r i l s  ex tended  between 

t h e  s i n u s e s .  P ro to p la sm ic  f i b r i l s  d e l i n e a t e d  w e l l  th e  s i n u s e s  of  the 

red  pu lp  and i n  sm al l  a r e a s  each c e l l  was su r rounded  by wide p ro top la sm ic  

f i b r i l s .

J . L .  Normal aooea r ing  Malpighian c o r p u s c l e s  were seen  i n  the  

h i s t o l o g i c a l  s e c t i o n s  of sp leen  from t h i s  60 yea r  old man who was i l l  of 

leukemia  f o r  3 months. The r e t i c u l a r  and p ro to p la s m ic  f i b r i l s  c l o s e l y  

r esembled  th o s e  of normal co rp u s c le s  i n  amount and a r rangem ent ,  Sub­

c a p s u l a r ,  r e t i c u l a r  f i b r i l s  had a tendency t o  c o u r s e  p a r a l l e l  t o  the 

c a p s u l e .  Wavy, b roken ,  f r a y e d ,  co a r s e  a r g e n t o p h i l i c  f i b r i l s  almost  

c o m p le te ly  o u t l i n e d  t h e  s i n u s e s  of the  red  pu lp .  A few of t h e  w e l l  

dem arca ted  s i n u s e s  m a n i f e s t e d  th e  s p i r a l  a r rangement of  t h e  p ro to p la sm ic  

f i b r i l s .

B . J . T .  A 19 year  old woman was s t r i c k e n  w i th  acu te  m ye locy t ic  

leukemia 6 months b e f o r e  her d e a th .  The few M alp igh ian  c o r p u s c l e s  were 

i n f i l t r a t e d  w i th  leukemic c e l l s .  A marked i n c r e a s e  of c o a r s e ,  s h o r t ,  

p a r a l l e l  r e t i c u l a r  f i b r i l s  d i v i d e d  the  M alp igh ian  b od ie s  i n t o  sm a l l  

groups of  c e l l s .  The p ro to p la sm ic  f i b r i l s  of t h e  c o r p u s c l e s  s im u la te d  

th e  normal ar rangement.  Beneath the  c a p s u le  and i n  the  r e d  pulp  the  

c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  p a r t i a l l y  s e p a r a t e d  t h e  c e l l s  i n t o  v a r io u s  

s i z e d  n e s t s  ( F ig .  9) .  I n  very  sm a l l  a r ea s  f i n e  f i b r i l s  ex tended from 

one c o a r s e  f i b r i l  t o  a n o t h e r .  B l a c k - s t a i n e d  f i b r i l s  su r rounded  every
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Fig .  9. Acute M yelocy t ic  Leukemia. Observe the  v a r io u s  s i z e d  n e s t s  
of c e l l s  i n  the  red  pu lp .

I

Fig .  10. Chronic  M yelocy t ic  Leukemia. Note the  marked i n c r e a s e  of 
r e t i c u l a r  f i b r i l s  i n  th e  red  p u lp  w i th  a s l i g h t  i n c r e a s e  i n  t h e  
M alp ighian  c o r p u s c l e .
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c e l l  i n  some f i e l d s .  In  g e n e r a l  the  ar rangement  of  th e  p ro top lasm ic  

f i b r i l s  resembled t h a t  of  a normal pulp ,  but  every c e l l  in  o c c a s io n a l  

smal l  a r e a s  was sur rounded  by p ro to p la s m ic  f i b r i l s .

J .  Mnlni.qhian bo d ie s  were normal in  s i z e  and number in  the 

p r e p a r a t i o n s  of  th e  s p l e e n  from a 44 year old man who was a f f l i c t e d  w i th  

acu te  leukemia fo r  4 months . Some c o rp u s c le s  co n ta in e d  a normal amount 

of  r e t i c u l a r  f i b r i l s ,  b u t  o t h e r s  were d iv i d e d  i n t o  smal l  n e s t s  of c e l l s  

by c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s .  The n ro to n la sm ic  f i b r i l l a r y  a r r a n g e ­

ment of t h e  c o r p u s c l e s  was of t h e  usua l  appearance .  The c o a r s e ,  a r g e n t o ­

p h i l i c  f i b r i l s  between th e  n i c e l y  d e l i n e a t e d  s in u s e s  s e p a ra t e d  t h e  c e l l s  

i n d i v i d u a l l y  or i n t o  sm al l  g roups .  Fine a r b o r i z a t i o n s  had no r e l a t i o n  

to  b lood v e s s e l s .  P ro top la sm ic  f i b r i l s  d e l i c a t e l y  demarcated the s i n u s e s  

of t h e  red  pulp .

G.H. S e v e ra l  r e a c t i o n  c e n t e r s  occurred  i n  the  s h a r p ly  de­

marca ted  Malpighian  b o d ie s  of  the  microscopic  s e c t i o n s  of  a s p l e e n  from 

a 46 year old woman who s u f f e r e d  from leukemia f o r  2 months. The a r g e n t o ­

p h i l i c  and p ro top la sm ic  f i b r i l s  were a r ranged  norm al ly  w i th i n  t h e  c o r ­

p u s c l e s .  The c o a r s e ,  b ro k en ,  r e t i c u l a r  f i b r i l s  of  t h e  subcapsu la r  

t i s s u e  and the red pulp  were  too  s c a t t e r e d  t o  form a p a t t e r n .  I n  the  

combined s t a i n e d  s e c t i o n s  p ro top la sm ic  f i b r i l s  n i c e l y  d e l i n e a t e d  t h e  

s i n u s e s  of th e  r ed  pulp .

C .F .  The 4 r e c o g n i z a b l e  Malpighian b o d ie s  were markedly 

i n f i l t r a t e d  w i th  leukemic c e l l s  i n  the p r e p a r a t i o n s  of the s p l e e n  from 

t h i s  16 yea r  o ld  boy who had leukemia f o r  6 months.  The in c r e a s e d  r e ­

t i c u l a r  f i b r i l s  in  the  c o r p u s c l e s  were t o o  d i s c o n t in u o u s  t o  form com­

p a r tm en ts .  The normal c o r p u s c u l a r  arrangement was c l o s e l y  s im u l a t e d  by
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the p ro top lasm ic  f i b r i l s .  In  the  red puln  s c a t t e r e d ,  b roken ,  c o a r s e ,  

a r g e n t o p h i l i c  f i b r i l s  and lo n g e r ,  f rayed  ones were a r ranged  in  a maze- 

l i k e  p a t t e r n .  G ran u le s  of a r g e n t o p h i l i c  m a t e r i a l  o u t l i n e d  a smal l  

number of s i n u s e s  i n  the red  pu lp .  In  the  combined s t a i n e d  s e c t i o n s  the  

s i n u s e s  were d e l i n e a t e d  p a r t i a l l y  but very  d e l i c a t e l y  by p ro to p la s m ic  

f i b r i l s .  P ro top la sm ic  f i b r i l s  enc losed  s i n g l e  c e l l s  i n  some a r e a s .

C.R. Small  M aln ighian  b o d ie s  were almost  r e p la c e d  by leukemic 

c e l l s  in  t h e  p r e p a r a t i o n s  of  the  s p l e e n  from t h i s  6 year  old boy who 

s u f f e r e d  from leukemia fo r  11 months. A few la rg e  Malp ighian  c o r p u s c l e s  

appeared t o  be normal and c o n t a in e d  r e a c t i o n  c e n t e r s .  The r e t i c u l a r  

f i b r i l s  were m ode ra te ly  i n c r e a s e d  in  amount in  t h e  smal l  c o r p u s c l e s ,  but  

th e  p ro top lasm ic  f i b r i l s  s im u l a t e d  the  normal i n  ar rangement.  In  some 

a r e a s  many s i n u s e s  were d e l i c a t e l y  o u t l i n e d  by c o n t in u o u s ,  a r g e n t o p h i l i c  

f i b r i l s  or g r a n u l e s ;  however, numerous o the r  a r e a s  had only a few s i n u s e s .  

D e l i c a t e  and c o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  the  c e l l s  o f  th e  red 

pulp  i n t o  s m a l l  i r r e g u l a r  groups and o f t e n  s i n g l e  c e l l s  were en c lo se d .  

O ccas iona l  very  f i n e  a r b o r i z a t i o n s  d id  no t  seem t o  have any r e l a t i o n  t o  

b lood v e s s e l s .  The p ro top lasm ic  f i b r i l s  were a r r a n g e d  i n  a very  normal 

p a t t e r n  w i th  s i n u s e s  which were d e l i c a t e l y  o u t l i n e d  by p i n k - s t a i n e d  

f i b r i l s .

T.V. Th is  19 y e a r  old woman was a f f l i c t e d  w i th  s u b a c u te  

mye locy t ic  leukemia  fo r  1 month. There was a marked d e c r e a s e  of  Mal­

p i g h i a n  b o d ie s  which appea red  l i k e  t h e  normal i n  the  r e t i c u l a r  and 

p ro to p la sm ic  f i b r i l l a r  a r rangem en t .  I n  th e  s u b c a p s u la r  t i s s u e  and red  

pu lp  d e l i c a t e  and co a r s e  a r g e n t o p h i l i c  f i b r i l s  i n  maze a r rangem en t ,  

p a r t i a l l y  s e p a r a t e d  th e  c e l l s  i n t o  v a r i o u s  s i z e d  groups .  Very f i n e
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a r b o r i z a t i o n s  of  r e t i c u l a r  f i b r i l s  were around s m a l l  v e s s e l s .  P r o to ­

p la sm ic  f i b r i l s  d e l i c a t e l y  o u t l i n e d  the  widely  d i s p e r s e d  s i n u s e s  of the  

red  pu lp .

In  t h e  summary of  the  above c a s e s  i t  was found t h a t  th e  Mal­

p i g h i a n  b o d ie s  were n u m e r i c a l ly  d e c re a s e d  in  app rox im ate ly  t w o - t h i r d s  of 

t h e  s p l e e n s .  I n  l e s s  tha n  h a l f  of t h e  s p le e n s  t h e r e  was an i n c r e a s e  of  

r e t i c u l a r  f i b r i l s  w i t h i n  t h e  c o r p u s c l e s .  A normal amount and arrangement 

of the  p ro to p la s m ic  f i b r i l s  of the c o r p u s c l e s  o ccu r red  in  n e a r l y  every  

s p l e n i c  p r e p a r a t i o n .

The red  puln  p r e s e n t e d  an in c re a s e d  amount of  a r g e n t o p h i l i c  

f i b r i l s  w i th  a few d e l i c a t e l y  o u t l i n e d  s i n u s e s .  The c e l l s  were s e p a r a t e d  

i n t o  sm al l  and la rge  groups  by c o a r s e ,  f r ay ed ,  b roken ,  a r g y r o p h i l e  

f i b r i l s  i n  m a z e - l i k e  fo rm a t io n .  Many of the  PAS-Hale  s t a i n e d  s e c t i o n s  

e x h i b i t e d  a normal appea rance  w i th  t h e  s i n u s e s  b e in g  d e l i c a t e l y  d e l i n e ­

a t e d  by p ro to p la s m ic  f i b r i l s .  However, a t h i r d  of  t h e  s p l e e n s  d i s p l a y e d  

ve ry  w id e ly  s e p a r a t e d  s i n u s e s  and wide zones in  which  every  c e l l  was 

s u r rounded  by t h i c k  p ro to p la s m ic  f i b r i l s .

Chron ic

The ages  of  th e  p a t i e n t s  dying from ch ron ic  m ye locy t i c  leukemia 

ranged from 38 th rough  84 y e a r s .  A l l  except  3 s p l e e n s  weighed more th a n  

1000 gm. Re levan t  i n f o r m a t io n  on t h e  p a t i e n t s  i n  t h i s  s t u d y  who d ie d  of 

c h ro n ic  m ye locy t i c  leukemia  may be ob ta in ed  from Table  V.

The c a p s u l a r  s u r f a c e s  of  t h e  s p l e e n s  v a r i e d  g r e a t l y  and were 

d e s c r i b e d  as  da rk  p u r p l e ,  m o t t l e d  p i n k - t a n  and l i g h t  brown, dark  r ed  and 

l i g h t  t a n ,  r e d d i s h - p u r p l e  and y e l l o w i s h - t a n ,  red w i t h  l i g h t  g ray  p la q u e s .
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TAl'.LE V

INHOllMATION ON PATIENTS WITil CHRONIC MYBIiOCYTIC UUK'iMIA IN THIS STUDY

P a t i e n t Arc Sex
Weight 
of Snleen

Dura tion  
of Disease

C.L.M, 48 y r s . P 1360 ';m. 18 mos.

H.M. 59 y r s . P 1010 yin. 3 y r s .

H.W. 38 y r s . M 201('t rn. 4 y r s .

H.T. 49 y r s . P 2050 gm. 11 mos.

M.H.T. 84 y r s . P 1270 gm. 2 y rs .

I .B .A 63 y r s . F 400 gm. 2'. raos.

L.A.C. 54 y r s . P 2280 gm. 9 raos.

J . S . 43 y r s . M 2130 gm. 2 y rs .

P.M. 55 y r s . M 2950 gm. 2 y r s .

L.L. 79 y r s . M 1000 gm. 5 y r s .

G.K. 73 y r s . M 360 gm. 3 y r s .

P .J .R . 77 y r s . M 640 gm. 2 y r s .
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dark n u rp le  m o t t l e d  w i th  yel lowish-hrowti  or nn rp le  with  w h i t i s h  s p o t s .  

Five s p l e e n s  were the  s i t e s  of i n f a r c t s .  The pulns were d e s c r ib e d  as 

redd ish-b rown or r e d d i s h - p u r p l e .  Three organs were f i rm  and 2 were 

f r i a b l e .  Four sp le e n s  showed no ev idence  of normal a r c h i t e c t u r e ,  bu t  

1 had a com para t ive ly  w e l l  p re s e rv ed  a r c h i t e c t u r a l  p a t t e r n .  M alp igh ian  

c o rp u s c le s  were no t  seen i n  5 s p l e e n s .

C.L.M. A 48 year old man was i l l  of chron ic  myelocy tic

leukemia f o r  18 months. A few Malpigh ian bod ie s  were almost  r e p l a c e d  

by leukemic c e l l s ,  while  o t h e r s  were n e c r o t i c  c e n t r a l l y  w i th  a few 

lymphocytes i n  th e  p e r i p h e r i e s .  The c o r p u s c l e s ,  which merged imper­

c e p t i b l y  i n t o  t h e  red p u lp ,  were d i v i d e d  i n t o  smal l  compartments by 

many s h o r t ,  p a r a l l e l ,  r e t i c u l a r  f i b r i l s .  In  the PAS-Hale s t a i n e d  

p r e p a r a t i o n s  the  n e c r o t i c  a r e a s  m a n i fe s ted  a hazy pink background w i th  

heavy pink f i b r i l s  c o u r s in g  through i t .  P i n k - s t a i n e d  masses and p r o t o ­

plasmic  f i b r i l s  masked th e  a r c h i t e c t u r e  in o th e r  c o rp u s c l e s .  Fine t o  

very  c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  s e p a r a t e d  th e  c e l l s  of the  red puln  

i n t o  v a r io u s  s i z e d  n e s t s .  Now and t h e n  f i b r i l s  coursed  p a r a l l e l  and so 

c l o s e  t o g e t h e r  t h a t  they c ro s sed  c e l l s .  O ccas io n a l ly  a d e l i c a t e l y  o u t ­

l i n e d  s in u s  was seen.  The f i n e l y  d e l i n e a t e d  s in u s e s  of th e  red  nulp 

d i s p l a y e d  p ro to p la s m ic  f i b r i l s  in  s p i r a l  fo rm a t ion .  P i n k - s t a i n e d  f i b r i l s  

surrounded  every  c e l l  i n  many sm al l  a r e a s .

H.M. One s t r u c t u r e  was found i n  t h e  i n f a r c t  t h a t  was ap­

p a r e n t l y  a M alp igh ian  body i n  th e  p r e p a r a t i o n s  of the  s p l e e n  from a 59

year  o ld  woman who had leukemia f o r  3 y e a r s .  The i n f a r c t e d  a r e a  demon­

s t r a t e d  a rem arkab le  p r e s e r v a t i o n  of r e t i c u l a r  f i b r i l s .  In  t h e  red 

pulp  and s u b c a p s u la r  t i s s u e  f r a y e d ,  c o a r s e ,  b l a c k - s t a i n e d  f i b r i l s
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n a r t i a J l y  s e p a r a t e d  c e l l s  i n t o  v a r io u s  s i z e d  g roups ,  o f t e n  e n c i r c l i n g  

s i n g l e  c e l l s .  Fine f i b r i l s  occurred  c l o s e  t o g e t h e r  i n  many f i e l d s .  

O c c a s io n a l ly  a s in u s  was found o u t l i n e d  d e l i c a t e l y  by r e t i c u l a r  f i b r i l s .  

The wide ly  d i s p e r s e d  s i n u s e s  of t h e  red pulp  were f a i n t l y  d e l i n e a t e d  by 

p ro top lasm ic  f i b r i l s .

11.W. M alp igh ian  c o r p u s c l e s  were not found i n  the h i s t o l o g i c a l  

s e c t i o n s  of s p l e e n  from t h i s  38 year old man who s u f f e r e d  from ch ro n ic  

myelogenous leukemia fo r  4 y e a r s .  Many heavy,  f r a y e d ,  r e t i c u l a r  f i b r i l s  

s e p a r a t e d  th e  c e l l s  of  t h e  red  pu ln  i n t o  g roups .  In  numerous smal l  a r e a s  

very  f in e  f i b r i l s  were  ex tended between t h e  c o a r s e r  f i b r i l s  and a c r o s s  

the  c e l l s .  I n  sm a l l  a r ea s  t h e s e  f i b r i l s  were so  f i n e  and c l o s e  t h a t  th e  

t i s s u e  appeared  g r a y .  I n  t h e  combined s t a i n e d  s e c t i o n s  s in u s e s  were 

d e l i c a t e l y  d e l i n e a t e d  by p ro top lasm ic  f i b r i l s .  In some f i e l d s  very f i n e ,  

p ro top lasm ic  f i b r i l s  had much th e  same arrangement as the  f i n e  r e t i c u l a r  

f i b r i l s .

H.T. M alp igh ian  c o rp u s c le s  were  not  recogn ized  in  th e  

p r e p a r a t i o n s  of th e  s p l e e n  from t h i s  49 year  old woman who was a f f l i c t e d  

w i th  leukemia fo r  11 months. The red p u lp  and s ubcapsu la r  t i s s u e  ap­

peared  a l i k e ,  w i th  s i n u s e s  be ing  o u t l i n e d  by coa rse  r e t i c u l a r  f i b r i l s .

In  th e  g r e a t e r  p o r t i o n  of  t h e  s e c t i o n  many c o a r s e ,  f r a y e d ,  a r g e n t o p h i l i c  

f i b r i l s ,  a r ranged  i n  a f i n e  meshed maze, p a r t i a l l y  enc losed  s i n g l e  c e l l s .  

Very f i n e  f i b r i l s  ex tended  a c ro s s  c e l l s .  P ro top lasm ic  f i b r i l s  p r e s e n te d  

about  the  same p a t t e r n  as  d i d  the  r e t i c u l a r  f i b r i l s ,  however, a few 

s i n u s e s  were w e l l  o u t l i n e d .  Where the  r e t i c u l a r  f i b r i l s  de c re a se d  i n  

s i z e  and i n c r e a s e d  i n  number, the p ro top la sm ic  f i b r i l s  th i c k e n e d ,  and 

in c re a s e d  i n  number so  t h a t  these  a rea s  looked l i k e  a pink m a t r ix  w i th
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e n t ra pped  c e l l s .

M.H.T. An 84 year o ld  woman was s t r i c k e n  with  mye locy t ic  

leukemia  2 y e a r s  b e f o r e  her  d e a t h .  A s l i g h t  in c r e a s e  of r e t i c u l a r  

f i b r i l s  o c c u r re d  i n  t h e  few M alp igh ian  b o d ie s ,  w h i le  th e  p ro to n la s m ic  

f i b r i l s  appea red  normal i n  a r rangem en t .  S u b c a p s u la r ,  c o a r s e ,  r e t i c u l a r  

f i b r i l s  te nded  to  cou rse  p a r a l l e l  t o  the  c a p s u le .  Many c o a r s e ,  a rg y ro ­

p h i l e  f i b r i l s  passed  i n  a l l  d i r e c t i o n s  th rough  th e  red  puln  and s e p a r a t e d  

t h e  c e l l s  i n t o  v a r io u s  s i z e d  n e s t s  ( F ig .  10).  Extremely f i n e  f i b r i l s  ex­

te n d ed  a c r o s s  c e l l s  and between the  c o a r s e r  f i b r i l s .  The PAS-Hale 

s t a i n e d  s e c t i o n s  p r e s e n t e d  normal  a p p e a r in g ,  widely s e p a ra t e d  s i n u s e s  

which  were d e l i c a t e l y  o u t l i n e d  by p ro to p la s m ic  f i b r i l s .

I .B .A .  Malnighian  b o d ie s  were n um e r ica l ly  d e c re a se d  i n  t h e  

p r e p a r a t i o n s  of  t h e  s p l e e n  from a 63 year  old woman who s u f f e r e d  from 

leukemia f o r  2w months. C o a r s e ,  r e t i c u l a r  f i b r i l s  were mode ra te ly  i n ­

c r e a s e d  in  the  c o r p u s c l e s ,  b u t  t h e  p ro to p la sm ic  f i b r i l s  s im u l a t e d  t h e  

normal a r rangem ent .  The s u b c a p s u l a r  f i b r i l s ,  which coursed  p e r p e n d i c u l a r  

t o  t h e  c a p s u l e ,  became s c a t t e r e d ,  s h o r t ,  c o a r s e  f i b r i l s  i n  the  r e d  pulp  

where o c c a s i o n a l l y  th e y  e n c l o s e d  groups of  c e l l s .  Extremely f i n e ,  

r e t i c u l a r  a r b o r i z a t i o n s  had no r e l a t i o n  t o  blood v e s s e l s .  P ro top la sm ic  

f i b r i l s  d e l i c a t e l y  o u t l i n e d  t h e  s i n u s e s  of  the  normal app ea r in g  red  pu lp .

L.A.C. A few M alp igh ian  b o d ie s  were found i n  t h e  h i s t o l o g i c a l  

s e c t i o n s  of s p l e e n  from t h i s  54 y e a r  old woman who had leukemia fo r  9 

montlis. M aln igh ian  c o r p u s c l e s  c o u ld  not be i d e n t i f i e d  i n  the  s i l v e r  or 

combined s t a i n e d  s e c t i o n s .  An o c c a s i o n a l  s i n u s  of th e  r ed  pu lp  was 

d e l i c a t e l y  o u t l i n e d .  Many c o a r s e ,  f r a y e d ,  r e t i c u l a r  f i b r i l s  formed a 

maze which enc losed  s m a l l  groups of c e l l s  ( F ig .  11).  In  a few a r e a s



62

. 5 V /

i#<" *>‘1

K - ^ y .
= ^ # 0 #

i <

F ig .  11. Chron ic  M yelocy t ic  Leukemia. N o t ice  the  m a z e - l i k e  ar rangement 
o f  the  r e t i c u l a r  f i b r i l s .

F ig .  12. Acute Monocytic Leukemia. Note t h e  s i n u s e s  and th e  maze 
p a t t e r n  of the  r e t i c u l a r  f i b r i l s .
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very t i n e  l i b r i l s  extended from one coa r se  f i b r i l  to  a n o t h e r .  Between 

the d e l i c a t e l y  o u t l i n e d ,  widely  s e p a r a t e d  s i n u s e s  of the  red  nulp p r o t o ­

plasmic f i b r i l s  e n c i r c l e d  a lmost  every c e l l .

A 4 j  year  o ld  man was i l l  of ch ro n ic  myelocytic  leukemia 

fo r  2 y e a r s .  Many s h o r t ,  c o a r s e ,  r e t i c u l a r  f i b r i l s  over ran  and masked 

the  a r c h i t e c t u r e  of the few Malpiphian  b o d ie s .  C orpusc les  were not  

recogn ized  in the  PAS-Hale s t a i n e d  s e c t i o n s .  Many c o a r s e  and f i n e ,  

b l a c k - s t a i n e d  f i b r i l s ,  Which seemed t o  be composed of g ra n u le s  a r ranged  

l i k e  a s t r a n d  of beads ,  s e p a r a t e d  the c e l l s  of the red  nulp i n t o  v a r io u s  

s i z e d  g roups .  Very f i n e ,  a r g e n t o p h i l i c  f i b r i l s  coursed  so c l o s e  t o g e t h e r  

t h a t  t h e  s t r u c t u r e s  benea th  were not v i s i b l e  i n  many smal l  a r e a s .  P ro to ­

p lasmic  f i b r i l s  f a i n t l y  dem arca ted  a few s i n u s e s ,  bu t  in  most of t h e  

s e c t i o n  p i n k - s t a i n e d  f i b r i l s  con t inued  between th e  c e l l s .

P.M. This 55 yea r  old  man s u f f e r e d  from m ye locy t ic  leukemia 

fo r  2 y e a r s .  Malp ighian  c o r p u s c l e s  were not  i d e n t i f i e d  in  th e  s i l v e r  

and combined s t a i n e d  p r e p a r a t i o n s .  S u b c a p s u la r ,  r e t i c u l a r  f i b r i l s  were 

broken i n t o  s h o r t ,  c o a r s e  s t r a n d s .  A maze of c o a r s e ,  b l a c k - s t a i n e d  

f i b r i l s  s e p a r a t e d  t h e  c e l l s  of t h e  red  pu lp  i n t o  sm a l l  g roups .  A few 

s in u s e s  were d e l i c a t e l y  o u t l i n e d  by p ro to p la sm ic  f i b r i l s  and many p i n k -  

s t a i n e d  f i b r i l s  s e p a r a t e d  th e  c e l l s  of  th e  red  pulp  i n t o  s m a l l  n e s t s .

The p r o to p l a s m ic  f i b r i l s  coursed  c l o s e  t o g e t h e r  i n  sm a l l  a r e a s  and 

e x h i b i t e d  t h i c k e n e d ,  e o s i n o p h i l i c  masses.

L.L. A few Malpighian  c o r p u s c l e s  were seen  i n  p r e p a r a t i o n s  of 

the  s p l e e n  from a 79 year o ld  man who s u f f e r e d  from leukemia f o r  5 y e a r s .  

Many c o a r s e ,  f r a y e d ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  of  t h e  c o r ­

p u s c le s  i n t o  s m a l l  n e s t s .  A normal a p p e a r in g ,  p ro to p la s m ic ,  f i b r i l l a r y
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p a t t e r n  occur red  i n  the  M a ln igh ian  bo d ie s .  An o c c a s i o n a l  s i n u s  was 

o u t l i n e d  by b l a c k - s t a i n e d  g r a n u l e s  of r e t i c u lu m .  A maze of c o a r s e ,  

r e t i c u l a r  f i b r i l s  s e p a ra t e d  the  c e l l s  of the red  pulp  i n t o  smal l  groups 

or p a r t i a l l y  e n c i r c l e d  s i n g l e  c e l l s .  Beaded,  d e l i c a t e ,  p ro toplasmic  

f i b r i l s  d e l i n e a t e d  the  s i n u s e s  i n  a normal manner.

G.K. This  73 yea r  old man was i l l  of c h ro n ic  myelocytic  

leukemia  fo r  3 y e a r s .  The dec reased  number of  M alp ig h ian  bodie s  p r e s e n te d  

an a lmos t  normal n a t t e r n  of  r e t i c u l a r  and p ro to p la s m ic  f i b r i l s .  F ine  and 

c o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  of  t h e  red pulp i n t o  l a r g e  

and sm al l  g roups  w i th  a fev; c e l l s  being  e n c i r c l e d  i n d i v i d u a l l y .  Very 

sm a l l  a r e a s  of  f i n e  a r b o r i z a t i o n s  were not  r e l a t e d  t o  blood v e s s e l s .

Now and then a w e l l  dem arca ted s in u s  was found.  Between the  f a i n t l y  

o u t l i n e d ,  w id e ly  d i s p e r s e d  s i n u s e s  of the  red p u lp ,  a few p ro to p la s m ic  

f i b r i l s  coursed  among th e  c e l l s .

P.J^.B. This  77 year o ld  man s u f f e r e d  from m ye locy t i c  leukemia 

fo r  2 y e a r s .  The s l i g h t l y  i n f i l t r a t e d  Malp ighian  b o d ie s  were s e p a r a t e d  

i n t o  many s m a l l  compartments by c o a r s e ,  r e t i c u l a r  f i b r i l s .  The p r o t o ­

p la s m ic ,  f i b r i l l a r y  arrangement s im u la te d  t h a t  of normal c o r p u s c l e s .

Heavy, a r g y r o p h i l e  f i b r i l s ,  w i th  f i n e r  ones runn ing  between them, oc­

c u r re d  i n  some a r e a s  of t h e  r ed  p u lp ,  bu t  i n  o th e r  f i e l d s  broken ,  d e l i ­

c a t e  f i b r i l s  p a r t i a l l y  s e p a r a t e d  the  c e l l s  i n t o  g roups .  Some of the  

w e l l  d e l i n e a t e d  s i n u s e s  p r e s e n te d  a s p i r a l  c o n f i g u r a t i o n  of t h e  p r o t o ­

p la sm ic  f i b r i l s .

To summarize:  In  eve ry  s e c t i o n  of c h ro n ic  m ye locy t i c  leukemia

th e re  was a num e r ica l  r e d u c t i o n  or  t o t a l  l o s s  o f  Malp igh ian  c o r p u s c l e s .  

These c o r p u s c l e s  d i s p l a y e d  a marked in c r e a s e  of  r e t i c u l a r  f i b r i l s ,  which
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i n  one i n s t a n c e  were so  heavy as t o  mask th e  a r c h i t e c t u r e  of  t h e  

c o r p u s c l e s ,  A normal a p p e a r in g ,  p r o t o p l a s m ic ,  f i b r i l l a r y  p a t t e r n  of 

the  c o r p u s c l e s  occu r red  i n  some s p l e n i c  p r e p a r a t i o n s  w i th  no c o r p u s c l e s  

found i n  o th e r  s e c t i o n s .

A marked v a r i a t i o n  of t h e  red  pu ln  was found in  the  p r e p a ­

r a t i o n s .  These d i f f e r e n c e s  were not q u i t e  as  conspicuous as t h o s e  of  

c h ro n ic  lymphocytic leukemia .  Near ly  every  s e c t i o n  demonst ra ted  an i n ­

c r e a s e d  amount of r e t i c u l a r  f i b r i l s  which were q u i t e  c o a r s e .  An oc­

c a s i o n a l  s i n u s  was d e l i c a t e l y  o u t l i n e d  by f i b r i l s  or g r a n u le s  of r e t i c u ­

lum. A m a ze - l ik e  n a t t e r n  of a r g e n t o p h i l i c  f i b r i l s  s e p a ra t e d  th e  c e l l s  

of  t h e  red  pulp  i n t o  v a r i o u s  s i z e d  g roups .  O f te n  n e a r ly  every  c e l l  was 

p a r t i a l l y  e n c i r c l e d  i n  t h e  whole s e c t i o n  or  i n  p a r t s  of a s e c t i o n .  Ex­

t r e m e ly  f i n e ,  r e t i c u l a r  f i b r i l s  p a r a l l e l e d  t h e  c o a r s e r  ones or c r o s s e d  

them. The r e t i c u l a r  f i b r i l s  o c c a s i o n a l l y  were f rayed  and i n  one i n s t a n c e  

were composed of many sm a l l  g r a n u l e s .  Between the  d e l i c a t e l y  o u t l i n e d  

s i n u s e s  p ro to p la sm ic  f i b r i l s  o f t e n  i n d i v i d u a l l y  enclosed c e l l s .

Monocytic Leukemia 

Acute

The ages of th e  17 p a t i e n t s ,  who had monocytic leukemia,  

ranged from 12 months to  86 y e a r s .  S p le n i c  weigh ts  v a r i e d  from 50 gm, 

t o  1440 gm. Germane i n f o r m a t io n  on th e  p a t i e n t s  in  t h i s  s tu dy  who had 

monocytic leukemia can  be found i n  Table VI.

There was g r e a t  v a r i a t i o n  i n  th e  d e s c r i p t i o n s  of t h e  e x t e r n a l  

s u r f a c e s  of  t h e  s p l e e n s .  Th is  marked d i v e r s i t y  was exem p l i f i ed  by th e  

f o l l o w i n g :  m o t t l e d  m i lk y ,  p a l e  t a n - r e d ,  l i g h t  g ray ,  g r a y i s h - p u r p l e .



66

TABLE VI

INFORMATION ON PATIENTS WITH ACUTE MONOCYTIC LEUKliMIA IN THIS STUDY

P a t i e n t Age Sex
Weight 
of S n lee n

D ura t ion  
of D isease

O.B. 62 y r s . F 1S5 gm. 4 wks.

B.B. à j  y r s . M 4 70 gm. 3 mos.

A.D. 43 y r s . F 000 gm. 6 wks.

C.E.G. 71 y r s . M 240 gm. 12 raos.

J.M.H. 66 y rs . M 520 gm. 8 mos.

E.M. 47 y r s . 370 gm. 10 raos.

D.M. 76 y r s . F 110 gm. 3 raos.

C.B. 42 y rs . M 175 gm. 1 yr .

L.V.M. 11 y r s . M 150 gm. 2 wks.

L.W.J. 33 y r s . M 780 gm. 1 yr .

J . S . E. 12 mos. M 50 gm. 7 wks.

E.P.H. 60 y r s . M 200 gm. 7 raos.

K.A.R. 10 y rs . M .?00 gm. 9 raos.

c . w . 86 y r s . M 260 gm. 3 raos.

G . R.B. 65 y r s . M 370 gm. 6 raos.

E.T. 46 y r s . M 1440 gm. 10 raos.

L.S. 13 y rs . M 970 gm. 9 raos.
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d i r t y  p ray ,  dark r e d d i s h - m i r p l o , l i ; ; h t  s r a y - n r e e n ,  h h i i s h - n u r p l e  or 

d i r t y  g ray ish-brow n.  One s p l e e n  d i s p la y e d  j ; r ay -w hi te  f l e c k s ,  w h i le  

a n o t h e r  c o n ta in ed  n a l e ,  ha rd  nodule s .  Some sp leen s  were s o f t  and 

d i f f l u e n t  w h i le  o t h e r s  were f i rm.  The nu lns  were d e s c r ib e d  as deep 

n u r p l e ,  d a rk  r e d d i s h  n u r p l e ,  deep r e d ,  c h o c o la te  brown, m o t t led  nurp le  

and brown or dark  red w i th  c o n t r a s t i n g  l i g h t e r  red.  Malnigh ian c o r -  

n u s c l e s  were i n d i s t i n c t ,  no t  d i s c e r n i b l e ,  q u i t e  s m a l l ,  f a i n t l y  v i s i b l e  

or  no t  prominen t .  A markedly  a l t e r e d  a r c h i t e c t u r a l  n a t t e r n  was found 

i n  2 s p l e e n s ,  but i t  was i n t a c t  in  anotl ier  s p leen .

O.Fl. Some of t h e  Maln ighian  bod ie s  showed r e a c t i o n  c e n t e r s  

i n  th e  h i s t o l o g i c a l  s e c t i o n s  of the  s n le e n  from t h i s  62 year old woman 

who was i l l  of  a c u t e  monocytic leukemia for  4 weeks.  The r e t i c u l a r  and 

n ro to p la s m ic  f i b r i l l a r y  n a t t e r n s  resembled th o s e  of normal c o r n u s c l e s .

I n  some v e ry  normal an n c a r in g  a r e a s  of th e  red  puln  d e l i c a t e l y  o u t l i n e d  

s i n u s e s  occur red  between which were c o a r s e ,  wavy, r e t i c u l a r  f i b r i l s  in  

l a t t i c e  fo rm a t ion .  However, i n  many f i e l d s  co a r s e  f i b r i l s ,  which had 

s h o r t  b ranches  a t t a c h e d  a t  r i g h t  a n g l e s ,  nroceeded  i n  a r ea sonab ly  

s t r a i g h t  l i n e .  Many f i n e  f i b r i l s  s e o a ra t e d  the  c e l l s  i n t o  ve ry  smal l  

grouDS of 2 or 4 c e l l s .  S ubcapsu la r  f i b r i l s  cou rsed  in  every  d i r e c t i o n .  

The s i n u s e s  of t h e  red  n u lp  were d e l i n e a t e d  w e l l  by n ro to p la s m ic  f i b r i l s .

B.B. A d im in i s h e d  amount of  lymphocytes were seen  i n  the  

M alp igh ian  bod ies  of  t h e  p r e p a r a t i o n s  of t h e  s p l e e n  from a 33 year  old  

man who s u f f e r e d  from leukemia f o r  3 months.  C o rp u s c le s  were not  found 

i n  t h e  s i l v e r - s t a i n e d  s e c t i o n .  The p ro to p l a s m ic ,  f i b r i l l a r y  p a t t e r n  

resembled the  normal a r rangem en t .  Between p a r t i a l l y  and c om ple te ly  

d e l i n e a t e d  s i n u s e s ,  s c a t t e r e d  th r e a d s  of r e t i c u l u m  coursed  among the



6 8

c e l l s .  Stibcarvui 1 ar  ( i b r i l s  were s c a t t e r e d  and broken.  Widely s e p a r a t e d  

s i n u s e s  were o u t l i n e d  t a i n t l y  by n ro to p la s m ic  f i b r i l s .

A.b.  A marked numerical  d e c r e a s e  of Malpiebian b o d ie s  was

observed in  the h i s t o l o g i c a l  s e c t i o n s  of s p l e e n  from t h i s  4 o year  old

woman who had monocytic leukemia f o r  6 weeks. An occ a s io n a l  r e a c t i o n  

c e n t e r  was found in  th e  c o r p u s c l e s .  R e t i c u l a r  f i b r i l s  were s l i g h t l y  i n ­

c rea sed  i n  w id th ,  w h i le  t h e  p r o to p l a s m ic ,  f i b r i l l a r y  n a t t e r n  of the  c o r ­

p u s c le s  resembled t h e  normal ar rangement.  Beneath the  c a p s u le  a few 

c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  co n t in u ed  n e r n e n d i c u l a r  to the  c a p s u l e ,

A smal l  number of s i n u s e s  i n  the red  puln were o u t l in e d  very  d e l i c a t e l y  

by r e t i c u l a r  f i b r i l s .  Bine,  a r g y r o p h i l e  f i b r i l s  and a few c o a r s e  ones 

occurred  i n  the  r ed  p u ln ,  bu t  t h e r e  were not  enough t o  form a c l e a r  

p a t t e r n .  Some f i e l d s  were almost  devoid of  r e t i c u l a r  f i b r i l s .  Coarse  

and f i n e  a r b o r i z a t i o n s  c i r c u m s c r ib e d  the sm a l l  v e s s e l s .  P ro top la sm ic  

f i b r i l s  d e l i c a t e l y  d e l i n e a t e d  the s i n u s e s  of t h e  red puln.

C .p .G .  A 71 year  old man s u f f e r e d  from monocytic leukemia

for  12 months. The r e t i c u l a r  and p ro to p la sm ic  f i b r i l l a r y  ar rangement

of the M alp igh ian  c o r p u s c l e s  appeared  normal w i th  the  e x c e p t io n  of a 

few l a r g e  c o r p u s c l e s  which c o n t a in e d  a moderate in c re a s e  of t h i c k  p r o t o ­

plasmic f i b r i l s .  C oarse  r e t i c u l a r  f i b r i l s  occur red  between th e  w e l l  

d e l i n e a t e d  s i n u s e s  of  t h e  red p u lp .  Very f i n e  a r b o r i z a t i o n s  were found 

around th e  sm a l l  v e s s e l s .  P e c u l i a r  round fo rm at ions  of d i m i n i s h i n g ,  

c o n c e n t r i c  c i r c l e s  of  r e t i c u l a r  f i b r i l s  had r a d i a t i n g  f i n e  t h r e a d s  

s e p a r a t i n g  t h e  c e l l s .  P ro top la sm ic  f i b r i l s  n i c e l y  dem arca ted  t h e  s i n u s e s  

of t h e  r e d  pulp .

J.M.H. Malpighian bodies were numerically diminished in  the
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m icroscop ic  s e c t i o n s  of s p l e e n  from a 66 year  o ld  man who was a f f l i c t e d  

with  leukemia  fo r  8 months. C o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  occurred  in  

the c e n t r a l  p o r t i o n s  of the  c o r p u s c l e s  and were a c c e n tu a t e d  i n  the 

p e r i p h e r i e s .  However, a few had a normal appea rance .  The n a t t e r n  of 

the n ro to p la s m ic  f i b r i l s  resembled t h a t  of normal c o r p u s c l e s .  In the  

red n u ln  and s u b c a p s u la r  t i s s u e ,  a normal amount of  s i n u s e s  were o u t ­

l i n e d  by g r a n u le s  and d e l i c a t e  f i b r i l s  of r e t i c u lu m .  Many c o a r s e ,  

a r g e n t o p h i l i c  f i b r i l s  a r ranged  in  a m a ze - l ike  p a t t e r n  s e p a r a t e d  the  

c e l l s  of  t h e  red pu ln  i n t o  v a r i o u s  s i z e d  n e s t s  ( F i g .  12).  Very f i n e  

th r e a d s  in  many a r e a s  c ro s s e d  the c e l l s  and p a r t i a l l y  masked the  a r c h i ­

t e c t u r a l  p a t t e r n .  F ine  a r b o r i z a t i o n s  sur rounded  sm al l  b lood v e s s e l s .

The w e l l  d e l i n e a t e d  s i n u s e s  of t h e  red  pu lp  o c c a s i o n a l l y  demonst ra ted  

a s p i r a l  c o n f i g u r a t i o n  of t h e  n ro to p la s m ic  f i b r i l s .  In a few a rea s  th e  

c e l l s  be tween the s i n u s e s  were i n d i v i d u a l l y  e n c lo s e d  by n i n k - s t a i n e d  

f i b r i l s .

i'.M. The smal l  M alp igh ian  c o r p u s c l e s  were e x t e n s i v e l y  i n f i l ­

t r a t e d  w i th  leukemic c e l l s  i n  the p r e p a r a t i o n s  of the  s p l e e n  from t h i s  

47 y e a r  old man who was i l l  of leukemia f o r  10 raontlis. Heavy,  r e t i c u l a r  

f i b r i l s  d iv id e d  th e  c o r p u s c l e s  i n t o  long narrow n e s t s .  Numer ica l ly  i n ­

c r e a s e d ,  th i ck en ed  n ro top las ra ic  f i b r i l s  o c c u r re d  th roughout th e  c o r p u s c l e s .  

Many f i n e ,  f r ay ed ,  a r g e n t o p h i l i c  f i b r i l s  s e p a r a t e d  t h e  c e l l s  of the  red  

pulp between th e  d e l i c a t e l y  dem arca te d  s i n u s e s  i n t o  smal l  n e s t s .  O f ten  

i n d i v i d u a l  c e l l s  were sur rounded .  In  th e  combined s t a i n e d  s e c t i o n s  the  

s i n u s e s  were o u t l i n e d  d e l i c a t e l y  by beaded p ro to p la s m ic  f i b r i l s .

D.M. Malpigh ian c o r p u s c l e s ,  which were s l i g h t l y  i n f i l t r a t e d  

by leukemic c e l l s ,  were found in  t h e  m ic ro sco p ic  s e c t i o n s  of  s p l e e n  from
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a 76 year  old man who had monocytic leukemia for  J months. I n c r e a s e d ,  

th i c k e n e d ,  r e t i c u l a r  and p ro to p la s m ic  f i b r i l s  t r a v e r s e d  th e  c o r p u s c l e s  

(Fi[". 13), Between the  many w e l l  o u t l i n e d  s i n u s e s  c o a r s e  and f i n e  

a r g e n t o p h i l i c  f i b r i l s  s e p a r a t e d  the c e l l s  of the red  pu In i n t o  smal l  

groups w i th  i n d i v i d u a l  c e l l s  being e n c i r c l e d .  A few c o n f i g u r a t i o n s  of  

c o n c e n t r i c  c i r c l e s  o ccu r red  in  which d i v e rg e n t  f i b r i l s  s e p a r a t e d  the 

c e l l s  (F ig .  1 4 ) .  P ro top la sm ic  f i b r i l s  o u t l i n e d  t h e  s i n u s e s  of  t h e  red 

pulp  in  a normal manner.

C.B, A 42 yea r  old man was a f f l i c t e d  w i t h  leukemia fo r  1 yea r .  

The n u m e r i c a l ly  d ec re ase d  Malp ighian  bodie s  were i n f i l t r a t e d  by leukemic 

c e l l s .  A moderate  i n c r e a s e  of c o a r s e ,  r e t i c u l a r  f i b r i l s  m a r t i a l l y  d i ­

vided  the  c o r p u s c l e s  i n t o  compartments,  w h i le  th i c k e n e d ,  p ro to p la s m ic  

f i b r i l s  s e p a r a t e d  a lm os t  a l l  the  c e l l s .  F in e ,  d i s c o n t i n u o u s ,  a r g e n t o ­

p h i l i c  f i b r i l s  were found between th e  few s i n u s e s  of  the  red  nu ln .  I n  

a very normal red  pu lp  s i n u s e s  were demarcated by p r o to p la s m ic  f i b r i l s .

L.V.M. T h is  11 year  old boy was s t r i c k e n  w i th  monocytic l e u ­

kemia 2 weeks b e fo re  h i s  dea th .  A normal r e t i c u l a r  p a t t e r n  was observed  

in  some Malp igh ian  c o r p u s c l e s  b u t  o th e r s  were p a r t i a l l y  d i v i d e d  i n t o  com­

par tm ents  by c o a r s e  f i b r i l s .  I n  th e  combined s t a i n e d  s e c t i o n s  a band of 

t h i c k ,  p ro to p la s m ic  f i b r i l s  d iv id e d  the  c o r p u s c l e  i n t o  i n n e r  and o u te r  

p o r t i o n s ,  n e i t h e r  of  which nroduced p i n k - s t a i n e d  f i b r i l s .  Between th e  

d e l i c a t e l y  o u t l i n e d  s i n u s e s  of t h e  red  pulp  occu r red  c o a r s e  and f i n e ,  

a r g e n t o p h i l i c  f i b r i l s .  Small  a r e a s  of ex t remely  f i n e ,  l a t t i c e d  f i b r i l s  

were o c c a s i o n a l l y  s e e n .  P ro top la sm ic  f i b r i l s ,  which o u t l i n e d  t h e  s i n u s e s ,  

were o f t e n  a r r a n g e d  i n  s p i r a l  f o rm a t io n s .  P i n k - s t a i n e d  f i b r i l s  su r rounded 

each c e l l  i n  v a r i o u s  a r e a s .
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F ig .  13, Acute Monocytic Leukemia. Observe th e  n u m e r i c a l l y  i n c r e a s e d  
r e t i c u l a r  f i b r i l s  i n  t h e  M alo igh ian  co rp u s c le .

A
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F ig .  14. Acute Monocytic Leukemia. Notice th e  round b o d ie s  which 
were found i n  t h e  r ed  p u lp .



I .W.^.  A lew Malnir.li ian c o rp u s c le s  were no ted in  the  n rena-  

r a l i o n s  of t h e  snloei i  from a year old  man who was i l l  of leukemia for 

1 y e a r .  A very  marked i n c r e a s e  of c o a r s e  f i b r i l s  p a r t i a l l y  masked the  

c o r p u s c u l a r  s t r u c t u r e ,  w h i le  o th e r  c o rp u s c le s  s im u la te d  the  normal a r ­

rangement.  A s l i g h t  i n c r e a s e  of p ro top lasmic  f i b r i l s  was seen  in  the  

p e r i p h e r i e s  of  th e  bod ie s .  Beneath the cap s u le  f i n e  f i b r i l s  s e p a ra t e d  

the  c e l l s  i n t o  sm al l  groups  (F ig .  15), Between th e  n i c e l y  o u t l i n e d  

s i n u s e s  of th e  r ed  nu ln ,  f i n e ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  th e  c e l l s  in t o  

s m a l l  n e s t s .  Beaded p r o to p la s m ic  f i b r i l s  f a i n t l y  d e l i n e a t e d  the  w idely  

s e p a r a t e d  s i n u s e s .

J . S . E .  This  1 year  o ld  boy s u f f e r e d  from acu te  monocytic 

leukemia f o r  7 weeks. A normal amount of p ro to p la s m ic  and r e t i c u l a r  

f i b r i l s ,  which b a r e l y  o u t l i n e d  th e  b o d ie s ,  o ccu r red  i n  t h e  Malpighian  

c o r p u s c l e s .  A very  few d e l i c a t e l y  o u t l i n e d  s i n u s e s  were seen .  In some 

a r e a s  c o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  the  c e l l s  of t h e  red  pulp i n t o  

s m a l l  and medium s iz e d  g ro u p s ,  w hi le  s c a t t e r e d ,  b roken  f i b r i l s  occurred  

i n  o th e r  a r e a s .  Small v e s s e l s  were enc losed  by v e ry  f i n e  a r b o r i z a t i o n s .  

Areas  of  th e  red  pulp ,  i n  which s in u s e s  were n i c e l y  d e l i n e a t e d  by p r o t o ­

p lasm ic  f i b r i l s ,  were i n t e r m i n g l e d  w i th  f i e l d s  t h a t  m a n i f e s t e d  only a 

few sh reds  of p i n k - s t a i n e d  f i b r i l s .

E.P.H. A 60 yea r  old  man was a f f l i c t e d  w i th  monocytic leukemia 

fo r  7 months.  Numerous b roken ,  r e t i c u l a r  f i b r i l s  i n  the  c e n t r a l  p o r t i o n s  

of t h e  c o r p u s c l e s  i n c r e a s e d  c o n s id e r a b ly  a t  th e  p e r i p h e r i e s .  A few r e ­

t i c u l a r  f i b r i l s  were found i n  o th e r  c o r p u s c l e s .  O c c a s io n a l ly  a few 

p ro to p la s m ic  f i b r i l s  o c c u r re d  i n  Malpighian b o d i e s ,  b u t  most of them had 

none.  A few r e t i c u l a r  f i b r i l s  were found b e n e a th  the  c a p s u l e .  Between



Fig .  15. Acute Monocytic Leukemia,  Note the r e t i c u l a r  f i b r i l s  which 
s e p a r a t e  the  s u b c a p s u la r  c e l l s  i n t o  s m a l l  n e s t s .

%

Fig .  16. Acute Monocytic Leukemia.  Observe th e  m a z e - l i k e  ar rangement 
of the  r e t i c u l a r  f i b r i l s  of  the  r e d  p u lp .
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t h e  d e l i c a t e l y  o u t l i n e d  s i n u s e s  of th e  r ed  pulp v e ry  c o a r s e ,  a r g e n t o p h i l i c  

f i b r i l s  s e p a r a t e d  the  c e l l s  i n t o  s m a l l  groups .  In  c e r t a i n  a r e a s  the r e ­

t i c u l a r  f i b r i l s  were composed of numerous g r a n u le s  and seemed t o  be d i s ­

i n t e g r a t i n g ,  w h i le  l a r g e  a r e a s  had only a few s h r e d s  of r e t i c u l u m .  The 

n ro to p la s m ic  f i b r i l s  of t h e  red  pulp  were normal i n  a r rangement.

K.A.R. In  t h e  p r e p a r a t i o n s  of the  s p l e e n  from t h i s  10 year  o ld  

boy who was i l l  of leukemia  fo r  9 months,  t h e  n u m e r i c a l ly  d im in ished  Mal­

p i g h i a n  bod ie s  had been  c h i e f l y  rep la ced  by leukemic c e l l s .  Many c o a r s e ,  

a r g y r o p h i l e  f i b r i l s  e n c lo se d  n e a r l y  every c e l l  of t h e  c o r p u s c l e s  in  

diamond-shaped compartments ,  w h i le  a s l i g h t  i n c r e a s e  of t h i c k e n e d ,  p r o t o ­

p la smic  f i b r i l s  o c c u r r e d  in  t h e  p e r i p h e r i e s  of t h e  c o r p u s c l e s .  Many 

c o a r s e ,  b roken ,  r e t i c u l a r  f i b r i l s  p a r t i a l l y  s e p a ra t e d  t h e  c e l l s  of the 

red pulp  i n t o  medium s i z e d  g ro u p s .  An o c c a s i o n a l  s in u s  was d e l i c a t e l y  

o u t l i n e d .  Beneath t h e  ca p s u le  many c o a r s e ,  r e t i c u l a r  f i b r i l s  su r rounded  

s i n g l e  c e l l s  or s e p a r a t e d  them i n t o  sm al l  groups .  P ro top la sm ic  f i b r i l s  

demarca ted  the s i n u s e s  of th e  red  pulp  i n  a very  normal manner.

C.W. Th is  86 yea r  o ld  man was s t r i c k e n  w i t h  monocytic l e u ­

kemia 3 months b e fo re  h i s  d e a t h .  A normal r e t i c u l a r  p a t t e r n  was found 

in  a few M alp igh ian  c o r p u s c l e s ,  bu t  i n  o t h e r s  many c o a r s e  f i b r i l s  sepa­

r a t e d  a lmost  every  c e l l .  The p ro to p la s m ic  f i b r i l l a r y  p a t t e r n  resembled 

t h a t  of a normal c o r p u s c l e .  The s in u s e s  of  the r ed  pu lp  were n i c e l y  

o u t l i n e d .  Many very  c o a r s e  and some f i n e ,  r e t i c u l a r  f i b r i l s  passed  

be tween and o f t e n  e n c i r c l e d  every  c e l l .  Very f i n e  a r b o r i z a t i o n s  ci rcum­

s c r i b e d  s m a l l  v e s s e l s  and o c c a s i o n a l l y  seemed t o  be  around a few c e l l s .  

S in u s e s  of t h e  r e d  pu lp  appeared  to  be demarcated normal ly  by p r o t o ­

p la sm ic  f i b r i l s .
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G.R.n.  A 65 year o ld  man was a t ' l l i o t o d  witl i  leukemia for  6 

months.  A normal arrangement of r e t i c u l a r  and n ro to p la s m ic  f i h r i l s  

occur red  w i t h i n  th e  c o r p u s c l e s .  In t h e  red nuln  and benea th  the capsu le  

c o a r s e ,  r e t i c u l a r  f i b r i l s  were i n s u f f i c i e n t  t o  t o r n  a n n t t e r n .  The 

n ro ton lasm ic  f i b r i l s  c l o s e l y  s im u la te d  the  r e t i c u l a r  f i b r i l l a r y  n a t t e r n .

E.T. Very few Maln iqhian  c o rp u s c le s  wore noted in  t h e  n rena-  

r a t i o n s  of the  s p l e e n  from t h i s  46 yea r  old nan who was i l l  of leukemia 

fo r  10 months.  Many c o a r s e ,  r e t i c u l a r  and p ro to n la s m ic  f i b r i l s  d iv ided  

the  b od ie s  i n t o  small  n e s t s  of c e l l s .  Numerous c o a r s e ,  a r g e n t c n h i l i c  

f i b r i l s  in  maze format ion s e p a r a t e d  t h e  c e l l s  of  t h e  red nuln  and sub­

c a p s u l a r  t i s s u e  i n t o  smal l  groups ( f i g .  16). The n ro to n la sm ic  f i b r i l s  

f a i n t l y  o u t l i n e d  s in u s e s .

L.S .̂ A 13 year old boy was a f f l i c t e d  w i th  leukemia fo r  9 months 

be fo re  h i s  d e a t h .  Malnighian c o rp u s c le s  were d i v i d e d  i n t o  long diamond- 

shaped compartments by c o a r s e ,  a r g y r o p h i l e  f i b r i l s  w h i le  the  n ro top lasm ic  

f i b r i l l a r y  arrangement resembled  t h a t  of normal c o r p u s c l e s .  Between 

w id e ly  s e n a r a t e d ,  d e l i c a t e l y  o u t l i n e d  s i n u s e s ,  c o a r s e ,  r e t i c u l a r  f i b r i l s  

in  maze c o n f i g u r a t i o n  n a r t i a l l y  s e p a r a t e d  tlie c e l l s  of th e  red nuln  i n t o  

smal l  groups .  The p ro to p la sm ic  f i b r i l s  c l e a r l y  d e l i n e a t e d  the  s in u s e s  

in  a normal manner.

In  summary: In  apn ro x im a te ly  h a l f  of t h e  cases  of monocytic

leukemia M aln igh ian  c o r p u s c l e s  were num er ica l ly  reduced  or  not recog­

n iz e d .  More tha n  h a l f  of th e  s p l e n i c  p r e p a r a t i o n s  m an i fes ted  a marked 

i n c r e a s e  of  c o a r s e ,  r e t i c u l a r  f i b r i l s  which d i v i d e d  th e  c o r p u s c l e s  i n t o  

sm a l l  groups  of  c e l l s .  The m a jo r i t y  of  the  s e c t i o n s  d i s p la y e d  a f a i r l y  

normal amount and ar rangement of p ro to p la s m ic  f i b r i l s ,  b u t  some p re s e n te d
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an in c r e a s e  ol' t h i ck en ed  l i h r i l s .

Rc t icul iu :  l i h r i l s  of the red piiln i n  n e a r l y  h a l f  of tlie s e c t i o n s  

were normal in  nmeunt and a r  raiu;ement ; liowever, some v a r i a t i o n  from the 

normal occu r red .  Near ly  every  c e l l  was sur rounded by a r g e n t o p h i l i c  

f i h r i l s  in  some a r e a s ,  bu t  not many s in u s e s  were fouiKl. R e t i c u l a r  f i b r i l s  

v a r i e d  g r e a t l y  from c o a r s e  to  t i n e  and from s h a r n l y  demarcated t o  f r a y e d .  

Some p e c u l i a r ,  round fo rm at ions  c o n s i s t e d  of c o n c e n t r i c  c i r c l e s  of c o a r s e ,  

r e t i c u l a r  f i b r i l s  and t i n e  d iv e rg e n t  th r e a d s  which s e p a r a t e d  every  c e l l  i n  

the  c o n f i g u r a t i o n .  A m ane- l ike  arrangement of  c o a r s e ,  a r g y r o n h i l e  f i b r i l s  

o c c u r re d  in  o th e r  ra ic roscon ic  s e c t i o n s .  A ve ry  normal arrangement  of th e  

n ro to n la sm ic  f i b r i l s  occur red  in t h e se  s n l e n i c  n r e p a r a t i o n s . Between th e  

n u m e r i c a l ly  d e c re a s e d  s in u s e s  every  c e l l  was sur rounded  by n ro ton la sm ic  

f i b r i l s .  A m a z e - l i k e  n a t t e r n  of the  n ro to p la s m ic  f i b r i l s  occurred  i n  t h e  

h i s t o l o g i c a l  s e c t i o n s  of  one sp leen .

Rela ted  Diseases  

Lymnhosarcoraa

The a g e s  of p a t i e n t s  w i th  lymnhosarcoma ranged from 16 months 

t o  77 y e a r s .  The w e igh t  of the  s m a l l e s t  s p l e e n  was 150 gra. whi le  th e  

l a r g e s t  weighed 480 gm. Relevant  in fo rm a t io n  abou t  the  p a t i e n t s  i n  t h i s  

s tu d y  who d ied  of lymphosarcoma may be found i n  Table VII.

The e x t e r n a l  s u r f a c e s  of  th e se  s p l e e n s  were d e s c r ib e d  as 

p u rp le  or  r e d d i s h - p u r p l e .  Two sp leen s  were f i r m  and 3 were d i f f l u e n t .

The pu lp s  were d e s c r i b e d  as red  w i th  w h i te  d o t s ,  l i g h t  redd ish-brow n 

w i th  a g r a y i s h  i n f i l t r a t i o n ,  dark  n u rp le ,  d a r k  r e d ,  r e d d i s h - n u r p l e , or 

male w i th  m o t t led  d a r k  a r e a s .  Malpighian c o r p u s c l e s  were e v i d e n t ,  not  

s e e n ,  o r  h a rd ly  v i s i b l e .
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TABLE V I I

INi-OilMATION ON PA TIEN TS WITH LYMPHOSAKCOMA IN  THIS STUDY

Weight Dura t ion
P a t i e n t Age Sex of Snleen of Disease

W.F.M. 72 y r s . ‘i 590 gm. 3 yrs .

M.D.P. It) mos. M 480 gm. 3 mos.

E.W. 76 y r s . F 150 gm. 2 mos.

L .J . 46 y r s . F 510 gra. 5 mos.

T.H.P. 55 y r s . M 300 gm. 6 mos.

A.D.C. 16 y r s . F 150 gra. 7 mos.

E.G. 56 y r s . M 350 gra. 1 yr.

E.O.V. 77 y r s . M 180 gm. 6 mos.

n . j . 71 y r s . M 460 gra. 4 mos.
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W.£.M. Small  M alp igh ian  b o d ie s  were lound in  t h e  p r e n a r a t i o n s  

of th e  s p l e e n  from t h i s  72 y ea r  o ld  man who s u f f e r e d  from lymnhosarcoraa 

f o r  3 y e a r s .  A normal ar rangement of  r e t i c u l a r  f i b r i l s  occurred  i n  th e  

sm al l  c o r p u s c l e s .  The c e n t r a l  n o r t i o n  of the  l a r g e r  c o r p u s c l e s  were 

d iv i d e d  i n t o  medium s i z e d  groups  of  c e l l s  by c o a r s e ,  a r g e n t o p h i l i c  

f i b r i l s ,  w h i le  t h e  p e r i p h e r a l  c e l l s  were s e p a ra t e d  i n t o  small  n e s t s  by 

f r a y e d ,  c o a r s e  f i b r i l s  or were i n d i v i d u a l l y  enc losed  by f i n e  f i b r i l s .  

Th ickened ,  n ro ton la sm ic  f i b r i l s  o c c u r r e d  around the  f o l l i c u l a r  a r t e r i e s  

b u t  the  remainder of t h e  c o r p u s c u l a r  c e l l s  were s e p a r a t e d  i n t o  groups by 

d e l i c a t e  p ink  f i b r i l s .  Between th e  w e l l  demarcated s in u s e s  of th e  sub­

c a p s u l a r  and deeper  red n u ln  c o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a ra t e d  the 

c e l l s  i n t o  very  smal l  l o b u l e s .  The n ro to p la s m ic  f i b r i l s  of the  r ed  pulp  

were a r r a n g e d  in  a normal manner.

M.D.P. This  16 month o ld  boy was i l l  of  lymphosarcoma fo r  3 

months.  Dense r e t i c u l a r  f i b r i l s  or  ex t remely  s h o r t ,  c o a r s e ,  p a r a l l e l  

f i b r i l s  d iv i d e d  t h e  M alp igh ian  c o r p u s c l e s  i n t o  s m a l l  n e s t s  of c e l l s  w i t h  

t h e  p e r i p h e r y  being d iv i d e d  i n t o  l o n g ,  diamond-shaped comnartments.  

T h ick ,  n ro to p la sm ic  f i b r i l s  d iv i d e d  t h e  c o r p u s c l e s  i n t o  medium s iz e d  

grouDS of c e l l s .  Coarse and f i n e ,  a r g e n t o p h i l i c  f i b r i l s  coursed a t  

random th rough  th e  s u b c a p s u la r  and red  pu ln ,  and s e n a r a t e d  the c e l l s  

i n t o  v e ry  s m a l l  and l a r g e  groups .  I n  some a rea s  of  the  r e d  pulp p r o t o ­

p lasm ic  f i b r i l s  o u t l i n e d  s i n u s e s ,  b u t  i n  o ther  a r e a s  every c e l l  was 

s u r rounded  by p i n k - s t a i n e d  f i b r i l s .

B.W. A 76 y ea r  o ld  man was a f f l i c t e d  w i th  lymphosarcoma f o r  

2 months.  A marked i n c r e a s e  of c o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a ra t e d  th e  

c e l l s  of  t h e  Malpigh ian b o d ie s  i n t o  s m a l l  g roups ,  w h i le  t h e  p ro to p la sm ic
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f i b r i l s  o f  t h e  b o d i e s  w e r e  t h i c k e n e d  and  i n c r e a s e d  i n  a m o u n t .  The  

s u b c a p s u l a r  and  d e e p e r  r e d  n u l n  a p p e a r e d  v e r y  n o r m a l  w i t h  w e l l  o u t l i n e d  

s i n u s e s  a n d  f i n e  t o  c o a r s e ,  r e t i c u l a r  f i b r i l s  w h i c h  s e p a r a t e d  t h e  c e l l s  

i n t o  s m a l l  g r o u p s .  P r o t o p l a s m i c  f i b r i l s  a l s o  r e s e m b l e d  t h e  n o r m a l  a r r a n g e ­

m e n t .  Th e  c a p s u l e  w a s  m a r k e d l y  i n v o l v e d  by  t h e  t u m o r .  R e t i c u l a r  f i b r i l s  

s e n a r a t e d  c e l l s  an d  o c c a s i o n a l l y  f o r m e d  M a l p i g l i i a n  c o r n u s c I c - l i k e  

s t r u c t u r e  ( P i g .  1 7 ) .

L.jT. T h i s  4 o  y e a r  o l d  woman w a s  s t r i c k e n  by  l y m p h o s a r c o m a  5 

m o n t h s  b e f o r e  h e r  d e a t h .  The r e t i c u l a r  and n r o t o n l a s m i c  f i b r i l s  w e r e  

s l i g h t l y  t h i c k e n e d ,  b u t  o t h e r w i s e  r e s e m b l e d  t h e  a r r a n g e m e n t s  i n  n o r m a l  

c o r p u s c l e s .  B r o k e n ,  c o a r s e ,  a r g e n t o p h i l i c  f i b r i l s  w e r e  s c a t t e r e d  t h r o u g h  

t h e  s u b c a p s u l a r  t i s s u e  a n d  r e d  p u l p ,  b u t  w e r e  i n s u f f i c i e n t  t o  f o r m  a  

p a t t e r n .  P r o t o p l a s m i c  f i b r i l s  d e l i c a t e l y  o u t l i n e d  a f e w  s i n u s e s ,  b u t  

t h e  s h o r t  f i b r i l s  c l o s e l y  r e s e m b l e d  t h e  a r r a n g e m e n t  o f  t h e  r e t i c u l a r  

f  i b r i l s .

T . R . P .  T h i s  55  y e a r  o l d  man e n d u r e d  l y m n h o s a r c o m a  f o r  6 

m o n t h s .  T h e  r e t i c u l a r  f i b r i l s  i n  t h e  M a l p i g h i a n  b o d i e s  a p p e a r e d  t o  

h a v e  a  n o r m a l  a r r a n g e m e n t ,  b u t  many p r o t o p l a s m i c  f i b r i l s  s e p a r a t e d  t h e  

c e l l s  o f  t h e  c o r p u s c l e s  i n t o  e x t r e m e l y  s m a l l  n e s t s .  B e t w e e n  t h e  

d e l i c a t e l y  o u t l i n e d  s i n u s e s  o f  t h e  s u b c a p s u l a r  t i s s u e  and r e d  p u l p ,  

f i n e ,  w a v y  a r g e n t o p h i l i c  f i b r i l s  s e p a r a t e d  t h e  c e l l s  i n t o  v a r i o u s  s i z e d  

g r o u p s .  Some f i b r i l s  w e r e  e x t r e m e l y  f i n e  a n d  l a y  c l o s e  t o g e t h e r  or  

s u r r o u n d e d  i n d i v i d u a l  c e l l s .  P r o t o p l a s m i c  f i b r i l s  s i m u l a t e d  t h e  n o r m a l  

a r r a n g e m e n t  i n  m o s t  o f  t h e  r e d  p u l p ,  b u t  i n  a  f e w  a r e a s  e v e r y  c e l l  w a s  

s u r r o u n d e d  b y  p i n k - s t a i n e d  f i b r i l s .

A . D . C .  T h i s  16 y e a r  o l d  g i r l  s u f f e r e d  f ro m  l y m p h o s a r c o m a  f o r



F i g .  1 7 ,  L y m p h o s a r c o m a .  N o t i c e  t h e  r e t i c u l a r  f i b r i l s  w h i c h  a r e  
a r r a n g e d  i n  a  c o r p u s c l e - l i k e  f o r m a t i o n .

F i g .  1 8 .  R e t i c u l u m  C e l l  S a r c o m a ,  
and c o a r s e  r e t i c u l a r  f i b r i l s .

N o t e  t h e  mark ed  i n c r e a s e  o f  f i n e
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7 m o n t h s .  F i n e ,  f r a y e d ,  b r o k e n ,  r e t i c u l a r  f i b r i l s  o c c u r r e d  i n  t h e  

M a l p i g h i a n  c o r p u s c l e s ,  b u t  t h e r e  w a s  a  m a r k e d  i n c r e a s e  o f  t h i c k ,  n r o t o -  

n l a s m i c  f i b r i l s  w h i c h  d i v i d e d  t h e  c o r p u s c l e  i n t o  v e r y  s m a l l  c o m p a r t ­

m e n t s .  C o a r s e  and  f i n e ,  r e t i c u l a r  f i b r i l s  r a n  u n r e s t r a i n e d l y  t h r o u g h  t h e  

r e d  D u l n  and  p a r t i a l l y  e n c l o s e d  l a r g e  g r o u p s  o f  c e l l s .  I n  s o m e  a r e a s  

t h e r e  w e r e  o n l y  a  f e w  r e t i c u l a r  f i b r i l s  o r  a n  o c c a s i o n a l  s i n u s .  P r o t o ­

p l a s m i c  f i b r i l s  n i c e l y  d e l i n e a t e d  t h e  s i n u s e s  o f  t h e  r e d  p u l p .

£ . G .  A fe w  M a l n i g h i a n  c o r n u s c l e s  w e r e  f o u n d  i n  t h e  n r e n a -  

r a t i o n s  o f  t h e  s p l e e n  f r o m  a 56 y e a r  o l d  man who  s u f f e r e d  f r o m  l y m p h o ­

s a r c o m a  f o r  1 y e a r .  B r o a d ,  b l a c k  b a n d s  a n d  c o a r s e ,  r e t i c u l a r  f i b r i l s  

p a r t i a l l y  s e p a r a t e d  t h e  c e l l s  o f  t h e  c o r p u s c l e  i n t o  m edi um  s i z e d  g r o u p s .  

V e r y  c o a r s e  f i b r i l s  i n  t h e  n e r i p h e r y  o f  t h e  c o r p u s c l e s  s u r r o u n d e d  n e a r l y

e v e r y  c e l l .  Many a r g e n t o n h i l i c  f i b r i l s  a t  t h e  p e r i p h e r y  o f  o t h e r  c o r -

n u s c l e s  s e n a r a t e d  t h e  c e l l s  i n t o  l o n g ,  n a r r o w  c o m p a r t m e n t s .  P r o t o n l a s m i c  

f i b r i l s  w e r e  n o t  s e e n  i n  t h e  c e n t r a l  n o r t i o n  o f  t h e  b o d i e s ,  b u t  t h e r e  

w a s  a n  i n c r e a s e d  number o f  f i b r i l s  a t  t h e  p e r i p h e r y .  The  r e t i c u l a r  

f i b r i l l a r y  p a t t e r n  o f  t h e  r e d  n u l p  a p p e a r e d  v e r y  n o r m a l  w i t h  s i n u s e s  

n i c e l y  o u t l i n e d .  B e t w e e n  t h e s e  s i n u s e s  c o a r s e ,  a r g e n t o n h i l i c  f i b r i l s  

c o u r s e d  among  t h e  c e l l s .  Th e  p r o t o p l a s m i c  f i b r i l s  w e r e  a r r a n g e d  v e r y  

much l i k e  t h o s e  o f  a n o r m a l  r e d  p u l p .

_E.O.V.  A 77  y e a r  o l d  man w a s  a f f l i c t e d  w i t h  l y m p h o s a r c o m a

f o r  6  m o n t h s .  C o a r s e ,  a r g y r o p h i l e  f i b r i l s  w e r e  s c a t t e r e d  i n  t h e  c e n t r a l  

p o r t i o n  o f  M a l p i g h i a n  b o d i e s ,  w h i l e  i n  t h e  p e r i p h e r y  many f i b r i l s  e n ­

c l o s e d  n e a r l y  e v e r y  c e l l .  Th e  p r o t o n l a s m i c  f i b r i l l a r  a r r a n g e m e n t  o f  t h e  

c o r p u s c l e s  w a s  v e r y  much l i k e  t h a t  o f  t h e  r e t i c u l a r  f i b r i l s .  C o a r s e ,  

a r g e n t o p h i l i c  f i b r i l s  o c c u r r e d  b e t w e e n  t h e  w e l l  o u t l i n e d  s i n u s e s  o f  t h e
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r e d  n u l p .  S i n u s e s  w e r e  d e l i n e a t e d  w e l l  b y  p r o t o p l a s m i c  f i b r i l s  an d  i n  

so m e  f i e l d s  n e a r l y  e v e r y  c e l l  w a s  e n c i r c l e d  b y  p i n k - s t a i n e d  f i b r i l s .

—•'L' ^  7 1  y e a r  o l d  man who w a s  s t r i c k e n  b y  l y m p h o s a r c o m a  4 

m o n t h s  b e f o r e  h i s  d e a t h .  T h e r e  w a s  a  s l i g h t  i n c r e a s e  o f  c o a r s e ,  r e t i c u ­

l a r  f i b r i l s  a r o u n d  v e s s e l s  o f  t h e  c o r n u s c l e s  an d  a t  t h e  p e r i n h e r y  o f  t h e  

b o d i e s ,  w h i l e  t h e  p r o t o p l a s m i c  f i b r i l s  w e r e  o f  n o r m a l  a p p e a r a n c e .  B r o k e n ,  

f r a y e d ,  a r g e n t o p h i l i c  f i b r i l s  o u t l i n e d  s i n u s e s  a n d  p a r t i a l l y  s e p a r a t e d  

c e l l s  i n t o  s m a l l  g r o u p s  i n  t h e  s u b c a p s u l a r  t i s s u e  and  r e d  p u l p .  D e l i c a t e  

f i b r i l s  a n d  g r a n u l e s  o f  p r o t o p l a s m i c  m a t e r i a l  o u t l i n e d  t h e  s i n u s e s  o f  t h e  

r e d  p u l p .

To s u m m a r i z e :  A d e c r e a s e d  number o f  M a l p i g h i a n  c o r p u s c l e s

w e r e  o b s e r v e d  i n  o n e - t h i r d  o f  t h e  s p l e e n s  f r o m  p a t i e n t s  w i t h  l y m p h o ­

s a r c o m a .  I n  t h e  m a j o r i t y  o f  t h e  s p l e e n s  c o a r s e ,  r e t i c u l a r  f i b r i l s  

d i v i d e d  t h e  c o r p u s c l e s  i n t o  v a r i o u s  s i z e d  g r o u p s  o f  c e l l s .  T h i c k e n e d  

p r o t o p l a s m i c  f i b r i l s  w e r e  f o u n d  i n  t h e  c o r p u s c l e s  i n  m o s t  o f  t h e  

s e c t i o n s .

The  r e d  p u l p s  o f  m o s t  o f  t h e s e  s e c t i o n s  w e r e  n o r m a l  i n  

a p p e a r a n c e ,  w i t h  c o a r s e  a r g e n t o p h i l i c  f i b r i l s  o c c u r r i n g  b e t w e e n  t h e  w e l l  

o u t l i n e d  s i n u s e s .  I n  o n e  s p l e e n  b r o k e n ,  c o a r s e ,  s c a t t e r e d ,  r e t i c u l a r  

f i b r i l s  w i t h o u t  p a t t e r n  f o r m a t i o n  w e r e  f o u n d .  C o a r s e ,  a r g y r o p h i l e  

f i b r i l s  t h r o u g h o u t  t h e  r e d  p u l p  o f  a n o t h e r  s p l e e n  s e p a r a t e d  t h e  c e l l s  

i n t o  v a r y i n g  s i z e d  a n d  s h a p e d  g r o u p s .  A n o r m a l  s i n u s  p a t t e r n  o f  p r o t o ­

p l a s m i c  f i b r i l s  o c c u r r e d  i n  so m e  a r e a s ,  w h i l e  i n  o t h e r s  p i n k  f i b r i l s  

e n c l o s e d  e v e r y  c e l l .

R e t i c u l u m  C e l l  S a r c o m a

The ages of the 3 pa t ien ts  with reticulum c e l l  sarcoma were
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J 4 , 6 3 ,  a nd  81  y e a r s  r e s p e c t i v e l y ,  l i i e  orphans w e r e  n o t  l a r ^ e  and  t h e  

o n l y  s n l e e n  w h i c h  m i g h t  b e  i n c r e a s e d  i n  s i z e  w e i g h e d  34b gm. P e r t i n e n t  

i n f o r m a t i o n  c o n c e r n i n g  t h e  n a t i e n t s  i n  t l i i s  s t u d y  w ho  had a r e t i c u l u m  

c e l l  s a r c o m a  c a n  b e  o b t a i n e d  fro m  T a b l e  V I I T .

T h e  c a p s u l a r  s u r f a c e s  o f  t h e  s p l e e n s  w e r e  d e s c r i b e d  a s  b l u e -  

g r a y  o r  d a r k  r e d d i s h - b r o w n .  The  p r o s e c t o r  n o t e d  o n l y  i r r e g u l a r  g r a y i s h  

a r e a s  on t h e  s u r f a c e  o f  t h e  t l i i r d  s n l e e n .  A l l  3 s p l e e n s  w e r e  d i f f l u e n t  

w i t h  a b ro w n  or  b r o w n i s h - r e d  p u l p .  One s p l e e n  s h o w e d  m e t a s t a t i c  n o d u l e s  

m e a s u r i n g  6 t o  8  mm. i n  d i a m e t e r .  No M a l n i g h i a n  c o r n u s c l e s  w e r e  d i s ­

c e r n i b l e  .

B . k .  S m a l l  M a l n i g h i a n  c o r n u s c l e s  w e r e  f o u n d  i n  t h e  p r e p a ­

r a t i o n s  o f  t h e  s n l e e n  f r o m  a 34 y e a r  o l d  man who  w as  i l l  o f  r e t i c u l u m  

c e l l  s a r c o m a  f o r  2 0  m o n t h s .  Th e  n a t t e r n  o f  r e t i c u l a r  and  p r o t o n l a s m i c  

f i b r i l s  c l o s e l y  r e s e m b l e d  t h o s e  o f  n o r m a l  c o r n u s c l e s .  C o a r s e ,  r e t i c u l a r  

f i b r i l s  o u t l i n e d  s m a l l e r  s i n u s e s  t h a n  a r e  u s u a l l y  s e e n  i n  s n l e e n s .  Th e  

n r o t o n l a s m i c  f i b r i l s  o f  t h e  n o n - t u m o r o u s  n o r t i o n  o f  t h e  r e d  p u l p  w e r e  

a l m o s t  i d e n t i c a l  t o  t h o s e  o f  n o r m a l  s n l e e n s .  I n  t h e  tum or  n o d u l e s  many  

f r a y e d ,  r e t i c u l a r  f i b r i l s  c o u r s e d  c l o s e  t o g e t h e r  and  o f t e n  c r o s s e d  c e l l s ,  

b u t  t h e y  d i d  n o t  a p p e a r  t o  come  f r o m  or  r u n  t h r o u g h  t h e  c e l l s  ( F i g .  1 8 ) .  

The  g r e a t e r  n o r t i o n  o f  t h e  c e l l s  w e r e  i n d i v i d u a l l y  s e n a r a t e d ,  w h i l e  a  

d e n s e  n e t w o r k  s e p a r a t e d  t h e  r e m a i n i n g  c e l l s  i n t o  s m a l l  g r o u p s .  Many  

f i n e  and s o m e  c o a r s e ,  p r o t o p l a s m i c  f i b r i l s  w e r e  a r r a n g e d  i n  a  p a t t e r n  

w h i c h  s i m u l a t e d  t h a t  o f  t h e  s i l v e r - i m p r e g n a t e d  f i b r i l s .

C . D .  A 63  y e a r  o l d  man s u f f e r e d  f r o m  r e t i c u l u m  c e l l  s a r c o m a  

f o r  1 y e a r .  M a l p i g h i a n  c o r p u s c l e s  s e e m e d  u n a f f e c t e d  an d  v e r y  c l o s e l y  

r e s e m b l e d  t h e  n o r m a l  f o r  t h e  a g e  a s  t o  r e t i c u l a r  and n r o t o n l a s m i c  f i b r i l s .
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The r e m a i n i n g  r e d  n u l p  a l s o  m a n i f e s t e a  a n o r m a l  p r o t o p l a s m i c  a n d  r e t i c u l a r  

f i b r i l l a r y  p a t t e r n .  The t u m o r  i n  t h i s  s e c t i o n  w a s  n o t  n o d u l a r  b u t  w a s  

more  d i f f u s e  an d  a r r a n g e d  i n  many s m a l l  m a s s e s .  A v e r y  f i n e  n e t w o r k  

o f  r e t i c u l a r  f i b r i l s  s e p a r a t e d  a l m o s t  e v e r y  tum or  c e l l  f r o m  t h e  o t h e r s .

I n  s o m e  a r e a s  o f  t h e  c o m b i n e d  s t a i n e d  n r e p a r a t i o n s  t h e r e  w e r e  n o  p r o t o ­

p l a s m i c  f i b r i l s  w h i l e  i n  o t h e r  a r e a s  t u m o r  n e s t s  w e r e  d e l i c a t e l y  o u t ­

l i n e d  b y  p i n k - s t a i n e d  f i b r i l s .  I n  t h i s  s p l e e n  t l i e  r e t i c u l a r  p a t t e r n  

d e f i n i t e l y  d i d  n o t  f o l l o w  t h e  a r r a n g e m e n t  o f  t h e  p r o t o p l a s m i c  f i b r i l s  i n  

t h e  t u m o r .

M.L.B_. An 81  y e a r  o l d  man w a s  a f f l i c t e d  w i t h  l y m p h o s a r c o m a  

f o r  10 m o n t h s .  T h e r e  w e r e  v e s s e l s  w l i i c h  m i g h t  b e  f o l l i c u l a r  a r t e r i e s ,  

b u t  t h e y  had  n o  s u r r o u n d i n g  l y m p h o c y t e s .  D e l i c a t e l y  o u t l i n e d  s i n u s e s  

w e r e  i m m e d i a t e l y  a d j a c e n t  t o  t h e  f o l l i c u l a r  a r t e r i e s .  A n o r m a l  s p l e e n  

h a d  a  s i m i l a r  r e t i c u l a r  f i b r i l l a r y  a r r a n g e m e n t .  T h e  p r o t o p l a s m i c  

p a t t e r n  a l s o  r e s e m b l e d  t h a t  o f  a n o r m a l  s p l e e n .  I n  t h e  t u m o r  many f i n e  

t h r e a d - l i k e  r e t i c u l a r  f i b r i l s  c o n t i n u e d  c l o s e  t o g e t h e r  an d  c r o s s e d  c e l l s ,  

b u t  i n  o t h e r  a r e a s  t h e  t u m o r  c e l l s  w e r e  s e p a r a t e d  i n t o  n e s t s  b y  a  c o a r s e  

n e t w o r k  o f  w a v y  a nd  f r a y e d  f i b r i l s .  T h e  a r r a n g e m e n t  o f  t h e  p r o t o p l a s m i c  

f i b r i l s  i n  t h e  t u m o r  c l o s e l y  r e s e m b l e d  t h a t  o f  t h e  r e t i c u l a r  f i b r i l s .

I n  many  i n s t a n c e s  t h e s e  t u m o r  n e s t s  w e r e  a p p r o x i m a t e l y  t h e  s i z e  o f  t h e  

s p l e n i c  s i n u s e s .

To s u m m a r i z e ;  T h e  n o n - t u m o r o u s  p o r t i o n  o f  t h e  s p l e e n s  i n  

r e t i c u l u m  c e l l  s a r c o m a  m a n i f e s t e d  a  n o r m a l  p r o t o p l a s m i c  an d  r e t i c u l a r  

f i b r i l l a r y  a r r a n g e m e n t .  I n  t h e  t u m o r s  many f r a y e d ,  a r g e n t o p h i l i c  

f i b r i l s  c o u r s e d  c l o s e  t o g e t h e r  an d  c r o s s e d  c e l l s .  T h e  p r o t o p l a s m i c  

f i b r i l l a r y  p a t t e r n  s i m u l a t e d  t h e  r e t i c u l a r  f i b r i l l a r y  p a t t e r n .



86

H o d g k i n *  s  D i s e a s e  

A l l  t h e  c a s e s  o f  H o d g k i n ' s  d i s e a s e  i n  t h i s  s t u d y  w e r e  4 7  y e a r s  

o f  a g e  or  o l d e r .  S p l e e n s  r a n g e d  i n  w e i g h t  f r o m  1 5 0  t o  6 0 0  gm. R e l e v a n t  

i n f o r m a t i o n  o n  t h e  p a t i e n t s  i n  t h i s  s t u d y  w h o  d i e d  o f  H o d g k i n ' s  d i s e a s e  

may b e  f o u n d  i n  T a b l e  IX.

T h e  c a p s u l a r  s u r f a c e s  w e r e  d e s c r i b e d  a s  b l u i s h - g r a y - r e d ,  g r a y -  

w h i t e ,  r e d d i s h - b l u e ,  g r a y i s h - b l u e ,  o r  d a r k  r e d d i s h - n u r p l e .  T h r e e  s n l e e n s  

w e r e  d i f f l u e n t  and  a n o t h e r  w a s  f i r m .  M a l p i g h i a n  c o r p u s c l e s  w e r e  v e r y  

p r o m i n e n t ,  n o t  e v i d e n t ,  o r  o f  a v e r a g e  s i z e .  I n  2  s p l e e n s  t h e r e  w a s  com­

p l e t e  l o s s  o f  a r c h i t e c t u r a l  p a t t e r n .

E.W. M a l p i g h i a n  c o r p u s c l e s  w e r e  n o t  r e c o g n i z e d  i n  t h e  p r e p a ­

r a t i o n s  o f  t h e  s n l e e n  f ro m  a 5 6  y e a r  o l d  woman who  s u f f e r e d  f r o m  H o d g k i n ' s  

d i s e a s e  f o r  8  m o n t h s .  I n  t h e  H o d g k i n ' s  n o d u l e s  n u m e r o u s  c o a r s e ,  f r a y e d ,  

r e t i c u l a r  f i b r i l s  w e r e  a r r a n g e d  i n  a  f i n e - m e s h e d  m a z e ,  and  n a r t i a l l y  

s u r r o u n d e d  s m a l l  g r o u p s  o r  i n d i v i d u a l  c e l l s .  A f e w  d e l i c a t e ,  n r o t o n l a s m i c  

f i b r i l s  w e r e  f o u n d  a t  t h e  p e r i n h e r y  o f  t h e  n o d u l e s .  T h e r e  w e r e  s t r u c t u r e s  

i n  w h i c h  many  t h i c k e n e d ,  p i n k - s t a i n e d  f i b r i l s  s e p a r a t e d  c e l l s  i n t o  s m a l l  

n e s t s  much l i k e  t h e  a r r a n g e m e n t  o f  t h e  a b n o r m a l  M a l p i g h i a n  b o d i e s  o f  

l e u k e m i c  s p l e e n s .  T h e  r e t i c u l a r  and  n r o t o p l a s m i c  f i b r i l s  c l o s e l y  r e ­

s e m b l e d  t h e  a r r a n g e m e n t s  f o u n d  i n  n o r m a l  r e d  p u l p s .

R . L . C .  A f e w  M a l p i g h i a n  c o r p u s c l e s  w e r e  n o t e d  i n  t h e  h i s t o ­

l o g i c a l  s e c t i o n s  o f  s p l e e n  f r o m  a  55  y e a r  o l d  man who w a s  i l l  o f  

H o d g k i n ' s  d i s e a s e  f o r  4  y e a r s .  A d e c r e a s e  o f  l y m p h o c y t e s  w as  o b s e r v e d  

i n  t h e  M a l p i g h i a n  c o r p u s c l e s .  Th e  p r o t o p l a s m i c  a n d  r e t i c u l a r  f i b r i l l a r y  

a r r a n g e m e n t  i n  t h e  c o r p u s c l e s  a p p e a r e d  much  l i k e  t h a t  o f  t h e  n o r m a l
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TAI3LH IX

INFORMATION ON PATIENTS WITH HODGKIN'S DISEASE IN THIS STUDY

Wei;; h t  D u r a t i o n
P a t i e n t  Ac;c_______________S e x __________ o f  S n l e e n  o f  D i s e a s e

E.W. 5 6  y r s .  F 5 5 0  8  mo s .

R . L . C .  5 5  y r s .  M 2 4 0  4 y r s .

E . R .  4 8  y r s .  M 5 8 0  gm. 10 mos.

H . L . C .  7 0  y r s .  M 1 5 0  gm. 8 mos.

T . W .K .  5 6  y r s .  M 1 9 0  gm. 6  m os .

G . D . G .  4 7  y r s .  M 6 0 0  gm. 2 y r s .



c o r p u s c l e s .  C o a r s e  and  t i n e ,  b r o k e n ,  a r ; ; ( ; n t o n h i  l i e  t i b r i l s  p a r t i a l l y  

s e n a r a t e d  t l i e  c e l l s  ot t h e  r e d  n u l n  and t h e  s u b c a p s u l a r  t i s s u e  i n t o  

g r o u p s  ol' c e l l s ,  b u t  i n  s o m e  I ' i e l d s  t h e r e  w e r e  p r a c t i c a l l y  n o  f i b r i l s .  

O c c a s i o n a l l y ,  f i n e  t h r e a d s  c o u r s e d  v e r y  c l o s e  t o g e t h e r .  A v e r y  n o r m a l ,  

n r o t o n l a s m i c  f i b r i l l a r y  a r r a n g e m e n t  w i t h  so m e s p i r a l  f o r m a t i o n s  o c c u r r e d  

i n  t h e  r e d  n u l n .

A 4 8 y e a r  o l d  n a n  was  a f f l i c t e d  w i t h  H o d g k i n ' s  d i s e a s e  

f o r  10 m o n t h s .  Th e  a r c h i t e c t u r e  of  t h i s  s e c t i o n  w as  a l m o s t  d e s t r o y e d ,  

and o n l y  a f e w  M a l n i g h i a n  b o d i e s  w e r e  s e e n .  I n  G o m o r i ' s  s i l v e r - s t a i n e d ,  

and t h e  P A S - H a l e  s t a i n e d  p r e p a r a t i o n s ,  i t  w a s  i m p o s s i b l e  t o  d i f f e r e n t i a t e  

c o r p u s c l e s  f r o m  H o d g k i n ' s  n o d u l e s .  C o n s e q u e n t l y , t h e y  w i l l  b e  d e s c r i b e d  

t o g e t h e r .  Many c o a r s e ,  f r a y e d ,  r e t i c u l a r  f i b r i l s  f o r m e d  a f i n e - m e s h e d  

m az e  w h i c h  n a r t i a l l y  e n c l o s e d  s m a l l  g r o u p s  o f  2 or  f  c e l l s  ( F i g .  1 9 ) .  

I m m e d i a t e l y  a r o u n d  t h e  v e s s e l s  t h e  a r g e n t o p h i l i c  f i b r i l s  w e r e  e x t r e m e l y  

c o a r s e  an d  c l o s e  t o g e t h e r .  A s l i g h t  i n c r e a s e  o f  d e l i c a t e ,  p r o t o p l a s m i c  

f i b r i l s  c o u r s e d  t h r o u g h  t h e  n o d u l e s .  A n o r m a l  a r r a n g e m e n t  o f  r e t i c u l a r  

and p r o t o p l a s m i c  f i b r i l s  o c c u r r e d  i n  t h e  r e d  p u l n  w i t h  t h e  e x c e p t i o n  o f  

a f e w  a r e a s  i n  w h i c h  t h e  c e l l s  w e r e  i n d i v i d u a l l y  e n c i r c l e d .

H.JL.C. A f e w  s m a l l  M a l n i g h i a n  c o r n u s c l e s  w e r e  f o u n d  i n  t h e  

n r e p a r a t i o n s  f r o m  t h e  s p l e e n  o f  a  70  y e a r  o l d  man who w a s  a  v i c t i m  o f  

H o d g k i n ' s  d i s e a s e  f o r  3 m o n t h s .  Many c o a r s e ,  r e t i c u l a r  f i b r i l s  t h r o u g h ­

o u t  t h e  b o d i e s  a l i g n e d  t h e  c e l l s  i n  ro w s  a t  t h e  p e r i p h e r y .  I n  t h e  PAS-  

H a l e  s t a i n e d  s e c t i o n s  M a l n i g h i a n  c o r p u s c l e s  an d  H o d g k i n ' s  n o d u l e s  w e r e  

v e r y  much a l i k e .  C e n t r a l l y  t h e r e  w e r e  t h i c k  p r o t o p l a s m i c  f i b r i l s  w i t h  

f o c a l l y  w i d e n e d  a r e a s ,  w h i l e  d e l i c a t e  f i b r i l s  s u r r o u n d e d  e v e r y  c e l l  i n  

t h e  p e r i p h e r y .  Many c o a r s e ,  b r o k e n ,  a r g e n t o p h i l i c  f i b r i l s  a n d  s h o r t .
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F i g .  1 9 .  H o d g k i n ' s  D i s e a s e .  N o t e  t h e  m a r k e d  i n c r e a s e  o f  f i b r i l s  i n  
t h e  n o d u l e  and  t h e  n o r m a l  a p p e a r i n g  a d j a c e n t  s i n u s .

F i g .  2 0 .  C o n g e n i t a l  L e u k e m i a .  N o t i c e  t h e  m ark ed  i n c r e a s e  o f  
r e t i c u l a r  f i b r i l s  b e t w e e n  t h e  s i n u s e s .
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b l a c k - s t a i n e d  b a n d s  w e r e  i n t e r s p e r s e d  td ir o i i p h o u t  t h e  H o d g k i n ' s  n o d u l e s .  

V e r y  f i n e  f i b r i l s  e n c i r c l e d  e v e r y  c e l l  i n  t h e  n c r i n h e r y  o f  t h e  n o d u l e s .  

T h e  r e t i c u l a r  p a t t e r n  o f  t h e  r e d  n u l p  c o u l d  n o t  b e  d i f f e r e n t i a t e d  f ro m  

t h e  H o d g k i n ' s  n o d u l e s  f o r  t h e y  s e e m e d  t o  m e r g e  i m n c r c e p t i b l y .  I n  t h e  

c o m b i n e d  s t a i n e d  s e c t i o n s  w i d e l y  s e p a r a t e d  s i n u s e s  w e r e  w e l l  o u t l i n e d  b y  

n r o t o n l a s m i c  f i b r i l s .  N e a r l y  a l l  o f  t h e  n u l p  c e l l s  w e r e  i n d i v i d u a l l y  

s u r r o u n d e d  by t h i c k e n e d ,  p i n k - s t a i n e d  f i b r i l s .

T .W.K.  A 5 6  y e a r  o l d  man w a s  i l l  o f  H o d g k i n ' s  d i s e a s e  f o r  6 

m o n t h s .  A n o r m a l  r e t i c u l a r  and  n r o t o n l a s m i c  f i b r i l l a r y  a r r a n g e m e n t  o c ­

c u r r e d  i n  t h e  M a l n i g h i a n  c o r n u s c l e s .  O n l y  o n e  H o d g k i n ' s  n o d u l e  was  

r e c o g n i z e d  i n  w h i c h  w i d e ,  f r a y e d  a nd  b r o k e n ,  r e t i c u l a r  f i b r i l s  f o r m e d  a  

m a z e . T h e r e  w e r e  s m a l l  e o s i n o p h i l i c  m a s s e s  a n d  n r o t o n l a s m i c  f i b r i l s  i n  

t h e  c e n t r a l  n o r t i o n  o f  t h e  H o d g k i n ' s  n o d u l e .  A v e r y  n o r m a l  n r o t o n l a s m i c  

a n d  r e t i c u l a r  f i b r i l l a r y  n a t t e r n  w a s  f o u n d  i n  t h e  r e m a i n i n g  r e d  p u l p .

G . D . G .  Th e  a r c h i t e c t u r e  o f  t h e  s n l e e n  w a s  d e s t r o y e d  and  

M a l p i g h i a n  c o r p u s c l e s  w e r e  n o t  f o u n d  i n  t h e  h i s t o l o g i c a l  s e c t i o n s  o f  

s n l e e n  f r o m  t h i s  47  y e a r  o l d  man w ho  was  a f f l i c t e d  w i t h  H o d g k i n ' s  

d i s e a s e  f o r  2 y e a r s .  F r a y e d ,  r e t i c u l a r  f i b r i l s  d i v i d e d  t h e  H o d g k i n ' s  

n o d u l e s  i n t o  s m a l l  n e s t s  o f  c e l l s .  O c c a s i o n a l l y ,  t l u r e a d s  w e r e  s o  f i n e  

a n d  s o  c l o s e  t o g e t h e r  t h a t  t h e  a r e a  a p p e a r e d  g r a y .  Many d e l i c a t e  and  

so m e  v e r y  w i d e  p r o t o n l a s m i c  f i b r i l s  d i v i d e d  t h e  n o d u l e s  i n t o  s m a l l  n e s t s  

o f  c e l l s .  The  p r o t o p l a s m i c  a n d  r e t i c u l a r  f i b r i l l a r y  a r r a n g e m e n t s  i n  t h e  

r e d  n u l p  c l o s e l y  r e s e m b l e d  t h o s e  o f  n o r m a l  s p l e e n s .

I n  su m m a ry :  M a r k e d  v a r i a t i o n  a p p e a r e d  i n  t h e  H o d g k i n ' s

n o d u l e s .  A m a r k e d  i n c r e a s e  o f  r e t i c u l a r  f i b r i l s  w e r e  c o a r s e  an d  f r a y e d ,  

f o r m i n g  a  f i n e  m e s h ;  or  f i n e ,  a r g e n t o p h i l i c  f i b r i l s  w e r e  v e r y  c l o s e
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t o g e t h e r ;  or  c o a r s e ,  s h o r t ,  w i d e  b a n d s  o f  r e t i c u l u m  w e r e  i n t e r s n e r s e d  

w i t h  c o a r s e ,  b r o k e n  f i b r i l s .  The n r o t o n l a s m i c  f i b r i l s  s h o w e d  a l m o s t  a s  

much v a r i a t i o n  a s  t h e  r e t i c u l a r  f i b r i l s .  N o d u l e s  d e m o n s t r a t e d  o n l y  

d e l i c a t e  p i n k  t h r e a d s  a t  t h e  p e r i p h e r y ,  i n c r e a s e d  t h i c k e n e d  f i b r i l s ,  or  

h e a v y  p r o t o p l a s m i c  f i b i i l s  f o r m i n g  l a r g e  m e s h e s  i n  t h e  c e n t r a l  n o r t i o n  

and c h a n g i n g  t o  f i n e  m e s h e s  a t  t h e  p e r i p h e r y .

I n  a f e w  s e c t i o n s  M a l n i g h i a n  c o r n u s c l e s  w e r e  n o t  f o u nd. 

R e t i c u l a r  and p r o t o n l a s m i c  f i b r i l s  r e s e m b l e d  t h o s e  o f  n o r m a l  c o r p u s c l e s  

o r  t h e y  w e r e  t h i c k e n e d  and n u m e r i c a l l y  i n c r e a s e d .

The a r c h i t e c t u r a l  n a t t e r n  i n  t h e  h e m a t o x y l i n - e o s i n  s t a i n e d  

s e c t i o n s  s e e m e d  t o t a l l y  d e s t r o y e d ,  b u t  t h e  r e t i c u l a r  and  n r o t o p l a s m i c  

f i b r i l l a r  p a t t e r n s  r e s e m b l e d  t h o s e  o f  n o r m a l  s p l e e n s .

M i s c e l l a n e o u s  G r o u p  

T h i s  m i s c e l l a n e o u s  g r o u p  c o n s i s t s  o f  m y e l o f i b r o s i s ,  v e r y  a c u t e ,  

u n c l a s s i f i e d  l e u k e m i a ,  and g i a n t  f o l l i c l e  ly m pho m a.  A g e s  r a n g e d  f r o m  9 

d a y s  t o  6 1  y e a r s .  S p l e n i c  w e i g h t s  v a r i e d  f ro m  5 0  gm. t o  2 5 6 5  gm. G e r ­

m an e  i n f o r m a t i o n  c o n c e r n i n g  t h e  n a t i e n t s  o f  t h i s  m i s c e l l a n e o u s  g r o u p  may  

b e  o b t a i n e d  f r o m  T a b l e  X.

Th e  c a p s u l a r  s u r f a c e s  o f  t h e s e  s p l e e n s  w e r e  d e s c r i b e d  a s  

l i g h t  r e d d i s h - p u r p l e ,  d a r k  r e d ,  p u r p l i s h - b l u e ,  o r  m o t t l e d  r e d d i s h -  

p u r p l e .  Two o r g a n s  w e r e  s o f t  and t h e  o t h e r s  w e r e  f i r m .  Th e  p u l p s  w e r e  

d e s c r i b e d  a s  d a r k  r e d ,  l i g h t  b r o w n ,  d e e p  p u r p l e - r e d ,  or  d a r k  r e d d i s h -  

b r o w n .  M a l p i g h i a n  c o r p u s c l e s  w e r e  n o t  i d e n t i f i e d ,  d i s t i n c t ,  s m a l l ,  or  

n o t  p r o m i n e n t .  I t  w a s  n o t e d  t h a t  on e  s p l e e n  h a d  r a t h e r  g o o d  r e t e n t i o n  

o f  t h e  a r c h i t e c t u r a l  p a t t e r n .

Malpighian corpuscles were not recognized in the
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W e i : ! i t  D u r a t i o n
P a t i e n t  Ar.e S e x  o f  S n l e e n  o f  D i s e a s e

L.W. Q cla.  F 50  gm. d a ,

II.D.  14 y r s .  M 5 2 0  gm. 3 mos .

O . P .  5o  y r s .  M 2 5 6 5  gm. 2 y r s .

D.W. 59  y r s .  F 8 5 0  gm. S m o s .

G.W. 6 1  y r s .  M 3 5 0  gm. 5 m os .



n r e n a r a t i o n s  o t  s p l e e n  t'rom t h i s  d a y  o l d  g i r l  w ho  h a d  c o n g e n i t a l ,  a c u t e  

l e u k e m i a .  H o v ; e v c r ,  n r o t o n l a s m i c  and r e t i c u l a r  f i b r i l l a r y  a r r a n g e m e n t s  

a b o u t  f o l l i c u l a r  a r t e r i e s  w e r e  v e r y  much l i k e  t h o s e  o f  M a l n i g h i a n  b o d i e s .  

C o a r s e  and f i n e  r e t i c u l a r  f i b r i l s  s e n a r a t e d  t h e  c e l l s  i n t o  s m a l l  n e s t s  

o r  e n c l o s e d  e a c h  c e l l .  C o a r s e ,  n r o t o n l a s m i c  f i b r i l s  o c c u r r e d  b e t w e e n  

e v e r y  c e l l  i n  t h e s e  s t r u c t u r e s .  S u b c a p s u l a r  r e t i c u l a r  f i b r i l s  c o u r s e d  

n e r n e n d i c u l a r  t o  t h e  c a n s u l e  and s e n a r a t e d  t h e  c e l l s  i n t o  s m a l l  g r o u p s .  

F i n e  a r g e n t o n h i l i c  f i b r i l s  o u t l i n e d  s i n u s e s  a n d  s e n a r a t e d  n u l n  c e l l s  

i n t o  s m a l l  n e s t s  o r  e n c i r c l e d  s i n g l e  c e l l s  ( F i g ,  2 0 ) ,  T h e  p r o t o n l a s m i c  

f i b r i l s  d e l i n e a t e d  s i n u s e s  and o f t e n  e n c l o s e d  i n d i v i d u a l  c e l l s .

^ . D .  A 14 y e a r  o l d  b o y  was  i l l  o f  a c u t e  b l a s t i c  l e u k e m i a  f o r  

d m o n t h s .  A m o d e r a t e  i n c r e a s e  o f  r e t i c u l a r  f i b r i l s  o c c u r r e d  i n  t h e  

c e n t r a l  p o r t i o n s  o f  t h e  c o r n u s c l e s  w i t h  s e v e r a l  f i n e  s t r a n d s  o f  f i b r i l s  

i n  t h e  n e r i p h e r i e s .  Th e  a r r a n g e m e n t  o f  t h e  c o r p u s c u l a r ,  p r o t o p l a s m i c  

f i b r i l s  a n p e a r e d  t o  b e  n o r m a l .  I n  so m e a r e a s  o f  t h e  r e d  n u l n  r e t i c u l a r  

f i b r i l s  a n p e a r e d  n o r m a l  i n  a r r a n g e m e n t ,  b u t  t h e y  w e r e  s p a r s e  i n  o t h e r  

a r e a s  ( F i g .  2 1 ) .  B e n e a t h  t h e  c a p s u l e  c o a r s e  f i b r i l s  s e n a r a t e d  t h e  

c e l l s  i n t o  s m a l l  n e s t s .  T h e  n r o t o n l a s m i c  f i b r i l s  s i m u l a t e d  t h e  n o r m a l  

a r r a n g e m e n t ,

D . P .  T h i s  56  y e a r  o l d  man s u f f e r e d  f ro m  m y e l o f i b r o s i s  f o r  

2 y e a r s .  C o r n u s c l e - l i k e  s t r u c t u r e s  d e m o n s t r a t e d  v e r y  b r o a d  b a n d s  o f  

b l a c k - s t a i n e d  m a t e r i a l ,  w h i c h  w a s  n r o b a b l y  c o n n e c t i v e  t i s s u e .  I n  a  

f e w  o f  t h e s e  s t r u c t u r e s  c o a r s e  f r a y e d ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  

c e l l s  i n t o  s m a l l  n e s t s .  C o a r s e ,  p r o t o p l a s m i c  f i b r i l s  d i v i d e d  t h e  c e n t r a l  

p o r t i o n  o f  t h e s e  s t r u c t u r e s  i n t o  n e s t s  o f  c e l l s  w h i l e  t h e  p e r i p h e r a l  

c e l l s  w e r e  i n d i v i d u a l l y  s e p a r a t e d .  B e t w e e n  t h e  w e l l  d e l i n e a t e d  s i n u s e s
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F i g .  2 1 .  A c u t e  B l a s t i c  L e u k e m i a .  O b s e r v e  t h e  v a r i a t i o n  i n  
a r r a n g e m e n t  o f  t h e  r e t i c u l a r  f i b r i l s  o f  t h e  r e d  d u I d .

-v-i. . . f  : ';V ,
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F i g .  2 2 .  G i a n t  F o l l i c l e  Lymphoma.  N o t e  t h e  r e s e m b l a n c e  o f  t h i s  
g i a n t  f o l l i c l e  t o  a  n o r m a l  M a l p i g h i a n  b o d y  w i t h  a  r e a c t i o n  c e n t e r .
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o f  t h e  r e d  n u l n ,  c o a r s e  and f i n e  d i v e r g e n t  r e t i c u l a r  f i b r i l s  s e n a r a t e d  

t h e  c e l l s  i n t o  v e r y  l a r g e  and  v e r y  s m a l l  g r o u n s .  P r o t o p l a s m i c  f i b r i l s  

o u t l i n e d  s i n u s e s  i n  s o m e  a r e a s ,  b u t  i n  o t h e r  a r e a s  n i n k - s t a i n e d  f i b r i l s  

w e r e  n o t  f o u n d .  I n  o c c a s i o n a l  a r e a s  e v e r y  c e l l  was  e n c i r c l e d  b y  p r o t o ­

p l a s m i c  f i b r i l s .

D.W. S m a l l  c o r p u s c l e s  w e r e  f o u n d  i n  t h e  p r e p a r a t i o n s  o f  

s n l e e n  f r o m  t h i s  5 9  y e a r  o l d  man who w a s  a f f l i c t e d  w i t h  m y e l o f i b r o s i s  

f o r  S m o n t h s .  An i n c r e a s e d  amo unt  o f  c o a r s e ,  r e t i c u l a r  f i b r i l s  t r a v e r s e d  

t h e  M a l p i g h i a n  b o d i e s .  A n u m e r i c a l  i n c r e a s e  o f  t h i c k e n e d ,  p r o t o p l a s m i c  

f i b r i l s  d i v i d e d  t h e  c o r p u s c l e  i n t o  s m a l l  g r o u p s  o f  c e l l s .  Many c o a r s e ,  

f r a y e d ,  a r g e n t o n h i l i c  f i b r i l s  f o r m e d  a  f i n e - m e s h e d  maze  w h i c h  e n c i r c l e d  

s m a l l  g r o u D S  o r  i n d i v i d u a l  c e l l s .  P r o t o p l a s m i c  f i b r i l s  w e r e  n o t  f o u n d  i n  

s o m e  a r e a s  o f  t h e  r e d  p u l p ;  b u t  i n  o t h e r  a r e a s  t h e r e  w e r e  n o  p r o t o p l a s m i c  

f i b r i l s ;  i n  s t i l l  o t h e r  a r e a s  s i n u s e s  w e r e  f a i n t l y  o u t l i n e d .  F i n e  p r o t o ­

p l a s m i c  t h r e a d s  c o u r s e d  b e t w e e n  t h e s e  s i n u s e s .

G.W. E n l a r g e d  M a l p i g h i a n  b o d i e s  w e r e  o b s e r v e d  i n  t h e  p r e p a ­

r a t i o n s  o f  t h e  s p l e e n  fro m  a  6 1  y e a r  o l d  man who  w a s  a f f l i c t e d  w i t h  

g i a n t  f o l l i c u l a r  lymph om a f o r  5 m o n t h s .  S e v e r a l  s h o r t ,  w i d e  b a n d s  o f  

b l a c k - s t a i n e d  m a t e r i a l  and a  f e w  s h r e d s  o f  r e t i c u l a r  f i b r i l s  o c c u r r e d  i n  

t h e  c e n t r a l  p o r t i o n s  o f  t h e  c o r p u s c l e s ,  b u t  an  i n c r e a s e d  number  o f

f i b r i l s  o c c u r r e d  i n  t h e  p e r i p h e r i e s .  T h e s e  c o r p u s c l e s  w e r e  l i k e  v e r y

l a r g e  r e a c t i o n  c e n t e r s  ( F i g .  2 2 ) .  I n  t h e  P A S - H a l e  s t a i n e d  s e c t i o n s  t h e  

t h i c k e n e d ,  p r o t o p l a s m i c  f i b r i l s  w e r e  i n c r e a s e d  i n  t h e  p e r i p h e r i e s  o f  t h e  

c o r p u s c l e s .  S i n u s e s  w e r e  o u t l i n e d  d e l i c a t e l y  b y  a r g e n t o p h i l i c  f i b r i l s .  

C o a r s e ,  r e t i c u l a r  f i b r i l s  s e p a r a t e d  t h e  c e l l s  o f  t h e  r e d  p u l p  i n t o  s m a l l  

n e s t s ,  o r  i n d i v i d u a l  c e l l s  w e r e  s u r r o u n d e d .  T h e  p r o t o p l a s m i c  f i b r i l s  

n i c e l y  o u t l i n e d  t h e  s i n u s e s  o f  t h e  r e d  p u l p .
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DISCUSSION

Tlic c r é â t  d i f f e r e n c e  b e t w e e n  t h e  ar r? r i t ;e m en t  o f  r e t i c u l a r  and  

n r o t o p l a s m i c  f i b r i l s  i n  many o f  t h e  s p l e e n s  c l e a r l y  i n d i c a t e d  t h a t  n o t  

a l l  t h e  f i b r i l s ,  w h i c h  w e r e  f o u n d  i n  s p l e e n s ,  w e r e  a r g e n t o p h i l i c  f i b r i l s .  

Th e  f i n d i n g  o f  a n o r m a l  p a t t e r n  o f  p r o t o p l a s m i c  f i b r i l s  w o u l d  p o i n t  t o  

a r e t e n t i o n  o f  t h e  o r i g i n a l  p a t t e r n  o r  p o s s i b l y  an  a b i l i t y  o f  a b n o r m a l  

r e t i c u l u m  c e l l s  s t i l l  t o  f o r m  a n o r m a l  t y p e  o f  p r o t o p l a s m i c  f i b r i l s .  

H o w e v e r ,  i n  a f e w  p r e p a r a t i o n s  o f  t h e  s p l e e n  t h e  d e v i a t i o n  i n  a r r a n g e ­

m e n t  o f  t h e  p r o t o p l a s m i c  f i b r i l s  f r o m  t l i a t  o f  n o r m a l  r e d  p u l p s  d e n o t e d  

a n  a d d i t i o n a l  l o s s  o f  f u n c t i o n  o f  t h e s e  a b n o r m a l  r e t i c u l u m  c e l l s .  The  

f i n d i n g  o f  f i b r i l s  i n  t h e  s p l e e n ,  w h i c h  w e r e  n o t  i m p r e g n a t e d  w i t h  s i l v e r  

s a l t s  b u t  w h i c h  w e r e  s t a i n e d  p i n k  b y  t h e  P A S- H al e  s t a i n ,  i n  t h e  s e c t i o n s  

w a s  p u z z l i n g ,  b o o t  ( 1 9 2 7 a )  o b s e r v e d  t h i s  o c c u r r e n c e  i n  n o r m a l  s p l e e n s ,  

t h e r e f o r e  i t  w as  n o t  a r e s u l t  o f  d i s e a s e .  Were t h e  f i b r i l s  i n  d i f f e r e n t  

s t a g e s  o f  d e v e l o p m e n t ,  or  was  t h e  c h e m i c a l  s t r u c t u r e  i n  so m e  wa y  r e ­

s p o n s i b l e  f o r  t h e  d i f f e r e n c e  i n  s t a i n i n g ,  or  w e r e  t h e r e  t w o  d i f f e r e n t  

t y p e s  o f  f i b r i l s  w i t h i n  t h e  s p l e e n ?  T o  s o l v e  t h i s  e n i g m a  i t  w o u l d  b e  

n e c e s s a r y  t o  d i s c o v e r  d i f f e r e n c e s  b e t w e e n  t h e  f i b r i l s  o t h e r  t h a n  t h o s e  

o f  s t a i n i n g  and  a r r a n g e m e n t .

No ne  o f  t h e  w r i t e r s  p r e v i o u s l y  c i t e d  m e n t i o n e d  t h e  r e t i c u l a r  

f i b r i l s  o f  t h e  M a l p i g h i a n  b o d i e s .  I n  a c u t e  a n d  c h r o n i c  l e u k e m i a  t h e
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r e t i c u l a r  I ' i h r i l s  o t  t h e  Ma 1 n i e j i i  an r o r n u s c l e s  m a n i f e s t e d  a m a rk ed  

d e v i a t i o n  f r o m  t h e  n o r m a l  a r r a n g e m e n t  o f  t h e  r e t i c u l a r  f i b r i l s .  The  

l e s i o n s  o f  t h e  l y m o h o c v t i c  m a l a d i e s  o f t e n  s e e m e d  t o  o c c u r  f i r s t  i n  t h e  

Ma I n i  ::hi an  I n x l i e s ,  b u t  t h i s  o b s e r v a t i o n  w a s  n o t  made i n  t h e  m y e l o c y t i c  

l e u k e m i n s .  C o n s e q u e n t l y  t h e  s i t e  o f  t h e  f i r s t  i n v a s i o n  o r  o r i g i n  o f  

t h e  d i s e a s e d  s t a t e  d i d  n o t  n r o v i d e  an  e x p l a n a t i o n  f o r  t h e  e x t e n s i v e  

c h a n g e s  i n  t h e  r e t i c u l a r  n a t t c r n  o f  t h e  c o r n u s c l e s .  T h e  n u m e r i c a l  i n ­

c r e a s e  o f  d e n s e  r e t i c u l a r  f i b r i l s  w i t h i n  t h e  M a l n i g h i a n  c o r n u s c l e s  may  

i n d i c a t e  a b e g i n n i n g  f i b r o s i s  a n d  t h e  o l d e r  l e s i o n s  s h o u l d  b e  f o u n d  a s  

s m a l l  rou nd  a r e a s  o f  c o n n e c t i v e  t i s s u e ,  b u t  s u c h  s t r u c t u r e s  w e r e  n o t  

f o u n d  i n  t h e  s e c t i o n s  o f  s n l e e n .

The a r r a n g e m e n t  o f  t h e  r e t i c u l a r  f i b r i l s  o f  t h e  r e d  n u l n ,  i n  

p r e p a r a t i o n s  o f  s p l e e n s  f r o m  i n d i v i d u a l s  who h a d  l e u k e m i a  or  r e l a t e d  

d i s e a s e s  f o r  a s h o r t  p e r i o d  o f  t i m e ,  w as  n e a r l y  i d e n t i c a l  w i t h  t h e  

a r r a n g e m e n t s  of  t h e  r e t i c u l a r  f i b r i l s  o f  n o r m a l  s p l e e n s .  Due t o  t h e  

s h o r t  d u r a t i o n  o f  t h e  d i s e a s e  and  t h e  a n a p l a s i a  o f  t h e  l e u k e m i c  c e l l s ,  i t  

was  p r o b a b l e  t h a t  t h e  n o r m a l  a p p e a r i n g  r e t i c u l u m  was  t h a t  r e m a i n i n g  i n  

t h e  s n l e e n .  I n  c h r o n i c  l e u k e m i a ,  w i t h  a f ew e x c e p t i o n s ,  t h e  p r o n o u n c e d  

v a r i a t i o n  i n  t h e  a r r a n g e m e n t  a n d  am ou n t  o f  t h e  r e t i c u l a r  f i b r i l s  i n  t h e  

r e d  n u l n  w a s  q u i t e  c o n s t a n t .  T h e  a b u n d a n t  r e t i c u l a r  f i b r i l s  h ad  t o  b e  

p r o d u c e d  by  a b n o r m a l  r e t i c u l u m  c e l l s  w h i c h  w e r e  a l s o  p r o d u c i n g  l e u k e m i c  

c e l l s .  The  d e v i a t i o n  f r o m  t h e  n o r m a l  r e t i c u l u m  w a s  m a n i f e s t e d  b y  t h e  

n u m e r i c a l l y  d i m i n i s h e d  s i n u s e s  a n d  t h e  m a z e - l i k e  a r r a n g e m e n t  o f  t h e  

r e t i c u l a r  f i b r i l s .  I f  t h e  a b i l i t y  t o  r e t u r n  t o  a n e a r l y  n o r m a l  

s t r u c t u r e ,  w h e n  t h e  f r a m e w o r k  o f  t h e  l i v e r  w a s  r e t a i n e d  ( a s  i n  a c u t e  

y e l l o w  a t r o p h y ) ,  c a n  b e  t r a n s l a t e d  t o  t h e  s p l e e n ,  i t  m u s t  b e  t h o u g h t
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f ro m  t h i s  s t u d y  t h a t  t h e  s p l e e n  w a s  i r r e p a r a b l y  c h a n g e d  i n  c h r o n i c  

l e u k e m i a  b e c a u s e  t h e  r e t i c u l a r  f r a m e w o r k  o f  t h e  s n l e e n  w a s  m a r k e d l y  

a l t e r e d .

Tumor c e l l s  a r e  r e g a r d e d  a s  a new t y p e  o f  c e l l  t h a t  may 

c l o s e l y  r e s e m b l e  t h e  c e l l s  f r o m  w h i c h  t h e y  w e r e  d e r i v e d .  When d i f f e r ­

e n t i a t e d ,  t u m o r  c e l l s  may f u n c t i o n  i n  a s o m e w h a t  n o r m a l  m a n n e r .  S q u a m o u s  

c e l l  c a r c i n o m a s  f o r m  p e a r l s  ( a r e a s  o f  k e r a t i n i z a t i o n )  d e e n  i n  t h e  t u m o r s  

and i s l e t  c e l l  t u m o r s  may c a u s e  h y n o g l y c e m i a .  I n  l e u k e m i a  t h e r e  w a s  a n  

o v e r n r o d u c t i o n  o f  t h i c k e n e d  a r g e n t o n h i l i c  f i b r i l s  w h i c h  o c c u r r e d  m o s t  

r e g u l a r l y  i n  t h e  M a l p i g h i a n  c o r p u s c l e s  a n d  s l i g h t l y  l e s s  s o  i n  t h e  r e d  

p u l p .  C a l l e n d e r  ( 1 9 3 4 )  s t a t e d  t h a t  t h e  r e t i c u l u m  o f  lyranh n o d e s  i n  

l y m p h o c y t i c  l e u k e m i a  was n o t  i n c r e a s e d  b u t  w a s  s p r e a d  a p a r t  b y  t h e  i n ­

f i l t r a t i o n  o f  l e u k e m i c  c e l l s .  T h e  f i n d i n g s  o f  t h i s  d i s s e r t a t i o n  w e r e  i n  

d i s a g r e e m e n t  w i t h  h i s  r e p o r t .  H o w e v e r ,  i n  m o n o c y t i c  l e u k e m i a ,  C a l l e n d e r ,  

Krurabhaar and S t e n g e l  ( 1 9 4 2 )  an d  R a p p o n o r t  and  K u g e l  ( 1 9 4 7 )  n o t e d  a d e l i ­

c a t e  r e t i c u l u m  w h i c h  s u r r o u n d e d  t h e  c e l l s .  What  w a s  t h e  c a u s e  o f  t h i s  

a b u n d a n t  f o r m a t i o n  o f  a r g y r o n h i l e  f i b r i l s ?  R o b b - S m i t h  ( 1 9 3 8 )  m e n t i o n e d  

t h a t  i n  l e u k e m i a  t h e r e  w a s  p o s s i b l y  a s l i g h t  i n c r e a s e  i n  f i b r i l s  a f t e r  

i r r a d i a t i o n .  H o w e v e r ,  o f  t h e  97  l e u k e m i c  c a s e s  t h a t  w e r e  s t u d i e d  o n l y  

17  had b e e n  i r r a d i a t e d .  O t h e r  p r e s c r i b e d  t r e a t m e n t s  i n c l u d e d  s p e c i f i c  

a n t i l e u k e m i c  d r u g s ,  a n t i b i o t i c s ,  t r a n s f u s i o n s  a n d  g e n e r a l  s u p p o r t i v e  

m e a s u r e s .  T h e r e  w a s  a  p o s s i b i l i t y  t h a t  som e o f  t h e s e  d r u g s  may h a v e  s o  

a f f e c t e d  t h e  c e l l s  t h a t  t h e y  p r o d u c e d  a n  a b n o r m a l  r e t i c u l u m .  T h e  t r e a t ­

m en t  i n  t h e s e  c a s e s  v a r i e d  g r e a t l y  a n d  n o  o n e  d r u g  w a s  u s e d  i n  a l l  

c a s e s .

O t h e r  f a c t o r s  t h a t  m u s t  b e  c o n s i d e r e d  a r e  t h e  v a r i o u s  e n z y m e s
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t h a t  r e g u l a t e  t h e  a c t i v i t y  o f  t h e  c e l l s .  Had a n  en z y m e  o f  t h e  n o r m a l  

c e l l s  o f  t h e  s p l e e n  b e e n  r e p l a c e d  b y  a n o t h e r  o n e  or  h a d  i t  b e e n  c h a n g e d  

by  r e a r r a n g e m e n t  o f  i t s  v a r i o u s  r a d i c l e s  i n  t h e  r e t i c u l u m  c e l l s  o f  t h e  

l e u k e m i c  s n l e e n ?  D i d  t h e s e  e n z y m e s  c a u s e  t h e  f o r m a t i o n  o f  a c h a n g e d  

g r o u n d  s u b s t a n c e  o r  o n l y  a c h a n g e  i n  t h e  f o r m a t i o n  o f  t h e  f i b r i l s ?  How 

much c o n s i d e r a t i o n  m u s t  b e  g i v e n  t o  t h e  e l e c t r o l y t e s ,  o x y g e n  and  pH o f  

t h e  l e u k e m i c  t i s s u e s ?  I n  t h i s  s t u d y  i t  w a s  n o t e d  i n  m o s t  o f  t h e  s i l v e r -  

s t a i n e d  s e c t i o n s  t h a t  t h e  c e l l s  o f  t h e  M a l n i g l i i a n  c o r p u s c l e s  o f  t h e  l e u ­

k e m i c  s p l e e n s  w e r e  r o s e  c o l o r e d  a n d  t h a t  t h e  o t i i e r  c e l l s  had a  b l a c k  

t i n g e .  T h i s  p h e n o m e n a  w a s  s e e n  i n  o n l y  t h e  f i r s t  two  o r  t h r e e  ro w s  o f  

c e l l s  i n  t h e  M a l p i g h i a n  c o r p u s c l e s  o f  n o r m a l  s p l e e n s .  What  w a s  t h e  

c a u s e  an d  s i g n i f i c a n c e  o f  t h i s  o b s e r v a t i o n ?  T h i s  d i s s e r t a t i o n  a n s w e r e d  

n o n e  o f  t h e s e  q u e s t i o n s ,  b u t  mo re  r e s e a r c h  w i t h  n ew er  an d  p e r h a p s  u n ­

d i s c o v e r e d  m e t h o d s  may e n a b l e  u s  t o  a n s w e r  some o f  t h e s e  q u e s t i o n s .
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The w r i t e r  t h o r o u g h l y  a g r e e s  w i t h  K r u u b h a a r  and  S t e n g e l  

( 1 0 4 2 )  c o n c e r n i n g  t h e  s n l e e n  i n  l e u k e m i a  w h e n  t i i e y  s t a t e d ,  " I n  g e n e r a l ,  

i t  may b e  s a i d  t h a t  i n  m o s t  i t e m s  a n a l y z e d  t h e r e  w a s  c o n s i d e r a b l y  mo re  

v a r i a t i o n  t h a n  w o u l d  be  e x p e c t e d  froin a s t u d y  o f  t h e  l i t e r a t u r e . "  The  

d e s c r i p t i o n s  o f  t h e  e x t e r n a l  and c u t  s u r f a c e s  o f  t h e  s n l e e n s  v a r i e d  

g r e a t l y  a s  t o  c o l o r  and  c o n s i s t e n c y .

I n  t h e  g r e a t  m a j o r i t y  o f  t h e  1 e u k e n i c  s n l e e n s  t h e r e  w a s  a 

m ar k ed  i n c r e a s e  o f  r e t i c u l a r  f i b r i l s  w h i c h  d i v i d e d  t h e  c o r p u s c l e s  i n t o  

med ium s i z e d  a n d  s m a l l  g r o u p s  o f  c e l l s .  I n  t h e  n e r i n h e r y  o f  t h e  M a l -  

n i g h i a n  b o d i e s ,  many c o a r s e ,  a r g e n t o n h i l i c  f i b r i l s  s e p a r a t e d  t h e  c e l l s  

i n t o  s m a l l  c o m n a r t m e n t s .  O f t e n  i n d i v i d u a l  c e l l s  w e r e  e n c l o s e d .  H o w e v e r ,  

i n  a s m a l l  num ber  o f  s n e c i m e n s  a v e r y  n o r m a l  a n n e a r i n g ,  r e t i c u l a r  f i b r i l ­

l a r y  p a t t e r n  o c c u r r e d  i n  t h e  M a l p i g h i a n  c o r p u s c l e s ,  w i t h  a f ew  t h r e a d s  

c e n t r a l l y  and v e r y  f i n e  t h r e a d s  a t  t h e  p e r i p h e r y ,  w h i c h  d e m a r c a t e d  t h e  

b o d y  f r o m  t h e  r e d  p u l p .  U s u a l l y  t h e s e  w e r e  f r o m  s p l e e n s  i n  w h i c h  t h e  

d u r a t i o n  o f  t h e  d i s e a s e  w a s  q u i t e  s h o r t .  Some M a l p i g h i a n  c o r p u s c l e s  

i n  w h i c h  t h e  l y m p h o c y t e s  w e r e  c o m p l e t e l y  r e p l a c e d  b y  l e u k e m i c  c e l l s  

r e t a i n e d  t h e  a l t e r e d  r e t i c u l a r  f i b r i l l a r y  f o r m a t i o n ;  h o w e v e r ,  o t h e r  

s e c t i o n s  m a n i f e s t e d  a  c o m p l e t e  l o s s  o f  t h e  r e t i c u l a r  f i b r i l l a r y  c o n ­

f i g u r a t i o n .  I n  n e a r l y  h a l f  o f  t h e  s p e c i m e n s  s t u d i e d ,  a  n o r m a l  am ou n t
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and a r r a n r ; c m o n t  ol  n r o t o p l a s m . i c  i i b r i l s  a p p e a r e d  i n  t h e  M a l p i g h i a n  

c o r p u s c l e s .  I n  s l i g h t l y  l e s s  t h a n  h a l t  o f  t h e  s p l e e n s  an i n c r e a s e d  

a m o u n t  o f  t l i i c k e n e d  n r o t o n  1 a s n i i c  f i b r i l s  s e p a r a t e d  t h e  c o r p u s c l e s  i n t o  

s m a l l  n e s t s  o f  c e l l s .

The r e t i c u l a r  f i b r i l s  v a r i e d  g r e a t l y  i n  am oun t  and  a r r a n g e m e n t  

i n  t h e  r e d  n u l n  o f  l e u k e m i c  s n l e e n s .  I n  a c u t e  l e u k e m i a  o f  v e r y  s h o r t  

d u r a t i o n  t h e r e  may be  a v e r y  n o r m a l  a m o u n t  o f  t h e  a r g e n t o n h i l i c  f i b r i l s .

I n  t h e s e  s n l e e n s  t h e  s i n u s e s  w e r e  d e l i n e a t e d  w e l l  and c o a r s e ,  s i l v e r -  

i m n r c g n a t c d  f i b r i l s  o c c u r r e d  b e t w e e n  t h e m .  A f e w  s i n u s e s  w e r e  o u t l i n e d  

i n  o t h e r  s e c t i o n s  and t h e  c e l l s  b e t w e e n  them w e r e  s e n a r a t e d  i n t o  v a r i o u s  

s i z e d  g r o u p s  by  c o a r s e  or  f i n e  r e t i c u l a r  f i b r i l s .  A m a z e - l i k e  a r r a n g e ­

m en t  o f  t h e  r e t i c u l a r  f i b r i l s  c o n t i n u e d  b e t w e e n  t h e  c e l l s  t o  f o r m  s m a l l  

g r o u n s  and o f t e n  e n c l o s e d  i n d i v i d u a l  c e l l s .  The r e t i c u l a r  f i b r i l s  i n  

c h r o n i c  l e u k e m i a  h a d  a t e n d e n c y  t o  b e  f r a y e d  and  s p l i t .  O f t e n  t h e  f i b r i l s  

w e r e  v e r y  s h o r t  and  t o o  f a r  a p a r t  t o  f o r m  a n y  p a t t e r n  o f  a r r a n g e m e n t .  A 

f e w  s p e c i m e n s  e x h i b i t e d  a v e r y  s m a l l  a m ou n t  o f  r e t i c u l a r  f i b r i l s  an d  

c l o s e l y  r e s e m b l e d  t h e  s n l e e n s  o f  o t h e r  yo u n g  c h i l d r e n .  Th e  n r o t o n l a s m i c  

f i b r i l l a r y  n a t t e r n  n i c e l y  o u t l i n e d  a n o r m a l  number o f  s i n u s e s  i n  a b o u t  

h a l f  o f  t h e  l e u k e m i c  s n l e e n s ,  w h i l e  t h e  s i n u s e s  w e r e  d i m i n i s h e d  i n  t h e  

r e m a i n d e r  o f  t h e  s e c t i o n s .  I n  a  f ew i n s t a n c e s  t h e  p r o t o p l a s m i c  f i b r i l s  

r e s e m b l e d  t h e  a r r a n g e m e n t  o f  t h e  r e t i c u l a r  f i b r i l s .

I n  l y m p h o s a r c o m a ,  r e t i c u l u m  c e l l  s a r c o m a ,  a n d  H o d g k i n ’ s  

d i s e a s e ,  t h e  M a l n i g h i a n  c o r n u s c l e s  o f  t h e  n o n - t u m o r o u s  p o r t i o n s  o f  t h e  

s n l e e n  s o m e w h a t  r e s e m b l e d  t h o s e  o f  l e u k e m i c  s e c t i o n s ,  b u t  t h e  r e d  p u l p  

a p p e a r e d  t o  h a v e  a n o r m a l  a m o u n t  and a r r a n g e m e n t  o f  r e t i c u l a r  f i b r i l s .

T h e  t u m o r s  s h o w e d  many c o a r s e  r e t i c u l a r  and t h i c k e n e d  p r o t o p l a s m i c  f i b r i l s .
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I-rom t h e  s t u d i e s  m a d e ,  i t  w as  c o n c l u d e d  t h a t :

1.  I n  l e u k e m i c  s p l e e n s ,  M a l n i g h i a n  c o r p u s c l e s  s h o w e d  a  m a rk ed  

i n c r e a s e  i n  t h e  am ou n t  o f  r e t i c u l a r  f i b r i l s  w i t h  a  v e r y  d i s t i n c t  a l t e r ­

a t i o n  o f  n a t t c r n  fro m  t h e  n o r m a l .

2 .  T h e  a l t e r e d  r e t i c u l a r  f i b r i l l a r y  n a t t e r n  o f  M a l n i g h i a n  

c o r m i s c J e s  r e m a i n e d  f o r  a t i m e  a f t e r  t h e  c o r p u s c l e s  had  b e e n  e x t e n s i v e l y  

i n f i l t r a t e d  b y  l e u k e m i c  c e l l s  and  t h e n  t h e  f i b r i l s  o f  t h e  c o r n u s c l e s  

d i s a n n c a r e d .

3.  R e t i c u l a r  f i b r i l s  o f  t h e  r e d  p u l p ,  i n  a c u t e  l e u k e m i a  o f

v e r y  s h o r t  d u r a t i o n ,  w e r e  l i k e  t h e  n o r m a l  i n  a m oun t  a n d  a r r a n g e m e n t .  I n

a l l  p r o b a b i l i t y  t h e s e  w e r e  t h e  r e t i c u l a r  f i b r i l s  o f  t h e  o r g a n  b e f o r e  t h e

l e u k e m i c  i n v a s i o n .

4 .  W i t h  t h e  p r o l o n g a t i o n  o f  t h e  l e u k e m i c  d i s e a s e ,  t h e  s i n u s e s

w e r e  n o t  s e e n  i n  t h e i r  r e g u l a r  n a t t e r n ,  and t h e  c e l l s  o f  t h e  r e d  n u l n

w e r e  s e p a r a t e d  b y  an  i n c r e a s e d  am oun t  o f  f i n e  and  c o a r s e  r e t i c u l a r  

f i b r i l s  i n  a  f i n e - m e s h e d ,  m a z e - l i k e  a r r a n g e m e n t .

5 .  T h e  r e t i c u l a r  f i b r i l s  o f  t h e  r e d  n u l n  w e r e  n o t  s e p a r a t e d

w i d e l y  by  t h e  i n f i l t r a t i n g  l e u k e m i c  c e l l s ,  b u t  o f t e n  e v e r y  c e l l  w a s  e n ­

c i r c l e d  b y  a r g e n t o n h i l i c  f i b r i l s .

6 . T h e  a r r a n g e m e n t  o f  r e t i c u l i n  f i b r i l s  q u i t e  o f t e n  d i f f e r e d  

f r o m  t h a t  o f  t h e  p r o t o p l a s m i c  f i b r i l s .

7 .  T h e  v a r i a t i o n s  i n  a r r a n g e m e n t  o f  t h e  r e t i c u l a r  f i b r i l s  

w e r e  t h e  s a m e  f o r  t h e  t h r e e  t y p e s  o f  l e u k e m i a  a n d  c o u l d  n o t  b e  u s e d  t o  

d i f f e r e n t i a t e  b e t w e e n  l y m p h o c y t i c ,  m y e l o c y t i c  o r  m o n o c y t i c  l e u k e m i a .

8 . T h e  r e t i c u l a r  f i b r i l l a r y  a r r a n g e m e n t  o f  t h e  M a l n i g h i a n  

c o r p u s c l e s  a p p e a r e d  t o  b e  t h a t  o f  n o r m a l  c o r p u s c l e s  i n  l y m p h o s a r c o m a .
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r e t i c u l u m  c e l l  s a r c o m a  and  H o d g k i n ' s  d i s e a s e .  I n  t h e  n o n - t u m o r o u s  

n o r t i o n  or t h e  r e d  n u l n  t h e  a r g y r o n h i l e  I ' i h r i l s  r e s e m b l e d  t h o s e  o f  a 

n o r m a l  s n l e e n .  A b u n d a n t  r e t i c u l a r  f i b r i l s  c o u r s e d  t h r o u g h  t h e  tum or  

n o d u l e s  an d  ha d  n o  s e m b l a n c e  t o  t h e  n a l t e r n  f o u n d  i n  t h e  l e u k e m i c  

s n l e e n s .
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