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l i t t l e  information concerning chraws-l an-lies 

of different histologic types . This is due t o  the 
. . 4 -  

b .  I . . ,.... 
$ .: 5 j. - difficulty Of obtaining adequate numbers of mitotic cel ls  f'rom solid tissues i n  a - - ?, :.l- 

L, . . i I .' ::y>" 
"1 as well as t o  insufficient data or lack of' consistencv i n  the cl.assificat<~ 

among reported cases. . 

/ , ; The present report 

. ' Yk. - 
: _. ?.',. 

concerns 

- . . - - - - 

chromosome findings i n  30 
+ +  & I , ,  ,;L J; 

;;:{ ' ;. i. malignant lymphoma of various types, and related disorders. This study was undertaken 
4 %, 

' ; ' t o  provide additional cytogenetic c r i te r ia  aiding the classification of thel i 5 p. : 4  !j . ,. 

disorders by detecting c h r o p n u s ~ l  abnormalities 

histologic groups . 
m D S  

i * ;' ' :The tumors were histologically dlassified according t o  the predominant c e l l  $5 -!;,I?!$: , _ I  1. I f$-3 
type (14) regardless of their  architectural pattern (13). Chromosomal examina t iq  g%ZOFd 
was made on lymph nodes, spleen, bone marrow, peripheral blood, skin and &hBP I@&: 

*&* 

' tissues removed from the patients for  diagnostic purposes. In each case one or 

' A :  t * 
>, ; - 2 more tissues were obtained at  f i r s t  examination, and whenever possible subsequent 

specimens were taken fo r  sequential studies. Lymph nodes and spleens which 
-: -I.. " 

, dontained no malignant lymph-s nor any o t d  neoplastic clangen served as controls. 
i i > ~ l  -%+ - - .  1 

f,, $ :. . . Mitotic cel ls  from most tissues were obtained directly from fresh biopsiee 
. . .. i: 

' t  

I!. . t $.without prior culture and therefore represent the in vivo cybogenetic s ta te  of 
, i:,..;. 1 - , , -- 
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1 :  

! 
involved t i ssues .  Twenty-four t o  72 hr.  cu l tures  of tumor t i s s u e  c e l l  suspensions 

1 without: phytohemagglutinin (PHA) were a l s o  i n i t i a t e d  t o  increase the  number of 

1 ' ! , ?ens t i t l i t i on  of the  pa t ien t .  
, t 

! j j  . ,  j . 1  
I I 

, RESULTS AND DISCUSSION 
! I 

: . I  
mitotlict c e l l s  and improve t h e i r  qual i ty .  Mitotic c e l l s  from per iphera l  blood and 

1 :  i l  
from'the sk in  of pa t i en t s  with mycosis fungoides were ava i lab le  only a f t e r  24 hr. 

l i   hi his to logic  diagnoois, se lec ted  c l i n i c a l  data, t i s s u e s  examined, modal 
I 

" .:  
, 1 
culture,. 
I 1 ' ; .  

chromosdme number and number of mi to t ic  c e l l s  f o r  each case a r e  summarized i n  
I '  

Table I.' In  one case, #17, malignant melanoma was dlaejnosdd from a sk in  
I *. 

I 
I 

I biopsy of t he  forearm, and malignant lymphoma., w e l l  d i f f e r en t i a t ed  lymphocytic type 

I n  some cases cu l tures  of f i b rob la s t s  and of tumor t i s s u e  c e l l s  with 

, . 
consis tent  with chronic lymphocytic I~uXemia, from an  inguina l  lymph node biopsy. 

. I t 

1 Both biopsies were done a t  one time. This pa t i en t  died of widespread melanoma. 
1, 

, , PHA y e r c  a l s o  i n i t i a t e d ;  karyotypes from these  cu l tures  r e f l ec t ed  the  chromosomal 
I ,  , i : I  I 

1 .  i IThe r e s u l t s  of cy-togenetic s tud ies  were based mainly on mi to t ic  c e l l s  obtained I .  
$ '  

i '  , '  
.I . '.:, from d i r e c t  preparations.  However, c e l l s  from shor t  term t i s s u e  cu l tures  were . . 

, a i ,. ! 

, . j . . . 

' 

* als'o found t o  have t h e  same 'karyotype as the' one observed i n  d i r e c t  preparations.  . . 
1 .  ' 

. . 
Similar f ind ings  have been reported by other inves t iga tors  ( , 8 )  I n  a l l  cases a '' 

.' . ;'. , . 
nomai (1,15,20). Two others  were pa t i en t s  with ~ o d g k i n ~ s  disease of t he  nodular 

. . . , . . 

i ' . ,  
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, .. 
9 varying p iopof t io i  of the  dividing c e l l s  had a normal karyotype. These probably 

' 

. , . -  
. . represented reac t ive  c e l l s  i n  divis ion.  

I .  j ' .  , .  
i:t. i's beyond the  scope of t h i s  paper t o  describe i n  d e t a i l  the  cytogenetic . . 

f indings i n  each case, only general  observations w i l l  be discussed. 
. . 

. . 
1 . . , ' . . Seven cases had "normal" karyotypes. Two of these were pa t i en t s  with 

' I  .. . 
. . &rG<ic lymphocytib leukemia, i n  which karyotypes have been invar iab ly  reported as' I .. ' : 





sclerosing type (7).  I n  Hodgkin's disease there  is a high incidence of c e l l s  with 

I diploid'karyotypes and c e l l s  with an a b n o m l  chromosome complement my be scarce 
. . 
I '  
1,i I 

and, d. i f f icu l t  t o  de tec t  (l0,1'7,2l). Thus, from t h i s  group only 3 cases of malignant 

lymPh'o~mk of other h i s to logic  types were character ized by apparent ly normal d ip lo id  
1 ,  . , I  

- kawokn(es (#9, 15, 28). The frequency of diploidy observed i n  our s e r i e s ,  i s  i!; i ,:, 
a ,  ' ' 

1 ,  : cnmp9.rabl.e t o  previous reports  based on cytogenetic s tud ies  of malignant s o l i d  
(, 

. . I!/, , i ; &mors 4f d-ifferent his tology including malignant 'lymphoms (5,8,18). However, one 
I. . . . , I  1 i 

1 ' ;  i; 

, :! 
; ;should de cautious i n  t he  in t e rp re t a t ion  of a "normal" d ip lo id  karyotype i n  a 

. '  

mzl-ignstn-l; twnor s ince  the  chrmosome abnormalities present  may have been t o o  small  

t o  be detected with our present methods o r  t hey  may not be r e f l ec t ed  i n  t h e  mitot ic  

c e l l s  examined because of t h e  low percentage o r  poor q u a l i t y  of t h e  dividing abnormal 

. , c e l l s .  I n  addition, e r ro r s  i n  evaluation of "normal" karyotypes can be avoided by 
. . 

meticulous use of t h e  ava i lab le  chromosome methods. I n  case #14, a h is to logic  
I '  

I diagnosis of malignant lymphoma, poorly d i f f e r en t i a t ed  lymphocytic type was made 

., . . 
., 'I i n  a 16-year-old negro male. C l in i ca l  and hematological findings were compatible 

. . 
. . '. with acute  lymphoblastic leukemia. I n i t i a l  cytogenetic s tud ies  from d i r e c t  

. , 

.. , 
. , : . of t he  lymph node revealed mitot ic  c e l l s  with 46 chromosomes and on 

' " .  I .  ; 
I 1 

.". . , ' analysis ,  4 G'and apparent ly 7 D group chromosomes were found. Since, i n  t h e  . f 

. . b';  . '  . , , . & 

.::* / t l i t p r a t u r e s ,  Y chromosomes as large as a D group chromosome have been reported (9). . . 

. . 
I .: . . :. r' . )I , ' ' i n  p h e ~ o t ~ i c a l l y  n.0-1 individuals,  t he  add i t i ona l  D w a s  in te rpre ted  a s  a Large .' ?. . . .  , . . 

. . . . 
Y chromos~ome . Kasyotypes from. 72 h r  . PHA-stimulated lymphocyte cu l tures  and 

i . . . .  
, .. 

! 
. :  .. 

. , .  ' .  .. . f i b rob la s t  &ltures' of 4 .weeks duratiori from t h e  sk in  revealed 5 G group ... 
, " '  ' 

. . . ,  . .. chr~mosomes. From t h i s  observation, t he  karyotype of the  lymph node was in te rpre ted  
. . . . 

. .. . . . 
..  ! . a p . ~ e i ~ c l o d i p l o i d ,  .characterized by an  aad i t i ona l  D and a missing G group, . ' 

, . .  . . '  .: 
.. . . 

'., . '  .j'".'. ' . ' chrdniosome ( ~ i g .  1). . . .  " .  
. . .  . . . . .  . . . . . . . . ~*e r i ca l  and/"or structural'chromosome abnormalities.were found i n  23 out of . 

,. . . . . .  . . . I : ; .  L ,  . . .30 . cases,  'Each case was characterized by one o r  more 
. .  I 

stem l i n e s  with cons is ten t  



chromosome abnormalities, thus suggesting that these  c e l l  l i n e s  were derived 

from a c'lonal p ro l i f e r a t ion  of a c e l l  i n  which the  i n i t i a l  a l t e r a t i o n s  had 

I l d  occurred. Some minor numerical and morphological deviations from the  main i ;; 
l;aryotnic occurred i n  a small number of c e l l s  i n  a l l  specimens. Eighteen 
1 

3 
pa t i en t s  :\*ere untreated p r i o r  t o  the  f i r s t  biopsy and 12 had been previously 

I '  I 
, " , 

, I  L 
I t  , .I;renf;ed.' Cytogenetic a b n o m l i t i e s  could not be r e l a t ed  t o  treatment s ince  

I " . . 1 . .  , the; vcre  present i n  16 of 18 untreated and 7 of 12 t r e a t e d  pa t ien ts .  Furthermore, 
! 1 

i 
. <  , 9n 3, un%reated cases (#1, 8, 16) each belonging t o  a d i f f e ren t  h i s to logic  group, 

110 chroiaosome changes had occurred following treatment u, 10 and 11 months 

respect ively.  I n  one case of mycosis fungoides (#6), however, c e l l s  with 47 

chromosomes were found i n  t h e  i n i t i a l  sk in  les ion  and i n  a lymph node biopsy 

1 .  *. before treatment ; c i r cu la t ing  abnormal ce l l s ,  were observed 4 months following 
i .  

' I 
r ad i a t ion  therapy and cytogenetic s tud ies  of 24 hr .  cul tured per iphera l  blood I 

I 

1 .  ' 
c e l l s  without PHA revealed addi t iona l  chrornos omal changes, nameiy c e l l s  with I 
'48 and. 49 chromosomes. ' The changes seen i n  t h i s  pa r t i cu l a r  case were most 

,, , 
. l i lrely due t o  the  nattiral  progression of the  disease ra ther  than  t o  r ad i a t ion  

. i 

..'I . * .  . therapy because the' chromospme anomalies showed a stepwise c lona l  evolution and 
I .  

. 
, . . I . .  

I i 
! , .'< . 

. were :different i n  nature from changes .such as breaks, rings,  e t c .  which a r e  . 
, 

i , ,! 
. .  ' 1  : obserScd f o l l o ~ ~ n g  rad ia t ion  and chemotherapy (2,3,4). An a l t e r n a t e  i n t e rp re t a t ion  1 ... 1. .- , . , , . . 

li I 
1 :  : 
1 .  ; , 

~ f o r  the add i t i ona l  chromosome changes is  t h a t  f ac to r s  present i n  t he  per iphera l  . , .,. . . ' .  
. . 

! .. I . .  '. biood xLght have ,favored the  emergence of n& c e l l  l i ne s  or  encouraged the  growth 
. '! ; 
. ,  , , .  , .of t h e  preexis t ing c e l l  l i ne s  t h a t  were"not r e f l ec t ed  i n  our i n i t i a l  cytogenetic 

i 
, .. ' "  . . . .  . .  . . I 1, :, . ,. study. No 'other 'fumor t i s s u e  was ava i lab le  at t h i s  time f o r  comparative s tudies  

. . . . . . 

. . , 
. .  . ;. . . l;hat'.'%rould. . .  e x k l ~ d e  t h e  - l a t t e r  in te rpre ta t ion .  A s  t o ' t h e  e f f ec t  of chemicals and , 

. . * a  . . 
. . . .*' : . 

, .  . . ' . . ka.dia:t;ion . . therapy, 3 cases ..(#9,' 15 andc28) 3 .  a r e  of pa r t i cu l a r  i n t e r e s t ,  s ince  despi te  
. . . , 

his tory  of rad ia t ion  knd chemotherapy: p r i o r  t o  cytogenetic attidies i n  cases #9 and. 
, . . .  . . 

' : . .  
I .. . :. . -. . 7/28, and. long s tandhe;  exbosures t o  many Chemicals including organic solvents  i n  . . . . 

. . %  I 11_, 
0 . . . . .  . *  

. . .  / .  
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I .  . I  

case #15, a l l  dividing c e l l s  found i n  t h e  involved t i s s u e s  had "norwzl" chromosome 

complements. 

I Kith the  exception of one case of Hodgkin's disease i n  which i n  addi t ion  t o  

the  ce1l.s with a normal karyotype, a f a r  c e l l s  with 67 chromosomes were observed 

1 - j  (3 o u t  of 30 c e l l s ) ,  t he  modal chromosome number i n  t he  remaining 22 cases of 1 : ;  1 
mnli(qnant lymphorms ranged from 44-56. It i s  of i n t e r e s t  t h a t  8 cases had a 

I , . / , , '  I ctrcnnosbne count of 47 and 5 were pseudodiploid. Four of t h e  l a t t e r  were found 

I 

, . . i n  tlze l.:/n~.?hocytic types. The c lus te r ing  of chromosome counts near t h e  d ip lo id  

" .  range appears t o  be a r a the r  d i s t i n c t i v e  fea ture  of lymphomas and cont ras t s  with 

t h e  wide range of chromosome numbers found i n  malignant e p i t h e l i a l  neoplasms. 

Previous reports  have a l s o  described frequent aberrat ions i n  the  near d ip lo id  

range (1,6,11,l2,16,18,19) while high ploidy w a s  observed only i n  a few 

cases (12,18). I n  our s e r i e s  t he  presence of c e l l s  with higher ploidy was an 

1 :  . 

inc identa l  f inding with the  exception of one case (#21) which shared a frequency 

. : , of 2 .  Analysis of some t e t r ap lo id  c e l l s  revealed karyotype changes t h a t  were 

. ' . , id.entical t o  Lheir d ip lo id  ' counterparts. .  
. , 

I *  : 
1 .. ' 1 . : . . In  5 cases (#l, 7, 8, 16, 27) c e l l s  with two d i f f e ren t  karyotypes were present . . 
I , !.. . . . 

. . . , : .. at  tihe i n i t j a l  examinations. I n  a 6 th  case (#26) two add i t i ona l  c e l l  l i n e s  emerged .. 
I 

, . i - 
I .- 
6 ' 4 n ~ n t h s  a f t e r  t h e  i n i t i a t i o n  of therapy. I n  each of t he  above cases, the  abnormal- . , .  .;' ; . . . . . . 

: I  11 . . .  f t i c s  j r e i e n t  i n  d i f f e r en t  stem l i n e s  were ' ih te r re la ted  s ince  they  showed i d e n t i c a l  
. . 

, , .  . 
I !  

1 .  ., . ' . chrbmostaie abnofmalities as .wel l  a s  add i t i ona l  ones. ind ica t ing  a stepwise c lona l  

. . .. .evpl6tion:from a. common abnormal c e l l .  
. . 

. " . . 
/ . ..', ' , .. ... 

. . . . A leukemic blood p ic ture  my occur' i n  .some ml ignan t  lymphomas, and problems . . 
. . . .. 

, . .  . fg..ciiffcr&itia1 . . .. . . . diagnos is  may a r i s e ,  between chronic lymphocytic ,leukemia 
s .  

. . . . 1. ; .;*. :, . , . 
and: will d i f f e ren t i a t ed  lymphocytic lymphomas. with leukemic dissemination. The 

. above cindition.9 usual ly d i f f e r  i n  t h e i r  ~ l i n i c a l  course and prognosis, bu t  
. . . . 



no unequivocal h i s to log ica l  c r i t e r i a  e x i s t  t o  enable t h i s  d i f fe ren t ia t ion .  I n  a 

recent survey of 496 cases, chronic lymphocytic leukemia and "chronic lymphosarcoma 

I 
I , ,  , c e l l  leukemia" were compared; except f o r  length of survival,  no differences of . " 

s t a t i s t i c a i  s ignif icance were observed i n  t h e i r  c l i n i c a l  and laboratory manifestations (22). 

. . 
: 

~ ~ t o i e n e t i c  s tud ies  might be of help i n  t h e  d i f f e r e n t i a l  diagnosis of these two 

condi.tions s ince t o  date  chromosomal f indings i n  chronic lymphocytic leukemia . 

! i , have? bec'n foixnd t o  be n o m l  while, with a f e t r  exceptions, malignant lymphomas a r e  

c:ha.r~ctc?'rized by a n  abnormal karyotype. Thus, i n  case #16 d i f f i c u l t y  was encountered 

13 the  r l i i ' fcrent ial  diagnosis between chronic lymphocytic leukemia and malignant 

lymphom., lymphocytic type with leukemic dissemination. An a x i l l a r y  lymph node 

k~iopsy was in te rpre ted  a s  malignant lymphoma lymphocytic type corn-patible with 

chronic lymphocytic le&emia. The pa t ien t  had a n  a t y p i c a l  c l i n i c a l  course f o r  

I chronic 'lym,~hocytic leukemia, responded poorly t o  chemotherapy ( ~ i t r o g e n  mustard, 

~ l l o p u r i n o l ) ,  but improved with rad ia t ion  therapy. He died 15 months a f t e r  t h e  

, . .  initial his to logic  diagnosis. F ina l  c l i n i c a l  diagnosis was e l i g n a n t  lymphoma 
. ,  

1 ; .  . . : ., Iymphocytic t,vpe with . . leukemic dissemination. Cytogenetic f indings were i n  favor 
I :  
I .:j 
I ,'. 

of " t h i s  in te rpre ta t ion  s ince two d i s t i n c t  pseudodiploid karyotypes were found i n  
. 8 . . . .  . . '  

..,. . repeaked lymph node biopsies,  i n  cont ras t  t o  t h e  normal chromosome cknplement, t h a t  
, 1. ' ,,1  , ,.. 

, . I .; 
I .. ..I. .- , " .one would' expect i n  chronic,  lymphocytic leukemias. . . 
I .  1 , . 
I .  . . . , i I .,,: j '  , . In  sdme instances,  s tud ies  .of bone marrow asp i r a t e s  inay revea l  h i s to logic  . 

.. . . . 
: I : , , 

1 1 ' '. exj.i;ideice :of ml ignan t  lyrn~homa, b i t  such evidence is r a the r  r a r e  e spec i a l ly  i n  
i . ;  ,i' . . . . >  . 
1 . :  . n  . ea r ly  s tages '  of the. disease. I n  bone marraw, as we l l  a s , i n  sect ions of lymph 
. 8 . .  '..,. . . ' ,. node a,& spleen, it ,is possible  t h a t  small numbers of abnormal c e l l s  may escape, . . . ,  

. . . . 
. . 

: ' .  ;; -: .$et&tiori, and. theref  ore,. t h e  frequency. of a c t u a l  involvement of t h e  above . ' ' .  1 ' 
.i . .  . 0 . 3 

8 .. . ' .. . . .  . 
, . .  * , . . t i s s u e s  my be .much higher '  t h a n  observed. ' .  In  two cases (#n and 11) cytogenetic 

. . 
. .. nbn6r&litiks were d e t e c t e d  i n  a.lymph node biopsy k i d  a done ma'rrcv a sp i r a t e  . . . . .  

Y . .  , . ,  . .  . 
: : . . , . _ :  ' which I were h is to io@;ica l& in te rpre ted  as dermatopathic 

. . f '  
.;. . I  . - .( : ~ 0 

' . 1 .  .:', . . 

lymphadenit is .and apparently 



1 
! normal bone marrow, respectively. Thus, i n  case #27, cytogenetic examination of 

. , 

a n  a x i l l a r y  and supraclavicular lymph node a t  18 months i n t e r v a l  revealed mitot ic  
; ; : :  

, c e l l s  with i d e n t i c a l  abnormal karyotypes. There was, however, a change i n  t h e  
, , 

prcen tdge  of the  scorable abnormal c e l l s .  I n  t he  first lymph node biopsy, 

irhlch' k s   hi^ t o logica l ly  reported a s  d e m t  opathic lymphadenitis, 15% of t he  
, , 

divid.ing c e l l s  had an  abnormal karyotype; i n  t he  second lymph node biopsy, 
: j  # I  I 

cliagnosed 8.8' nlalignant lymphoma mycosis fungoides type, the  number of c e l l s  with ! : 

1 : :  : a b n o r n i ~  karyotypes rose t o  80%. I n  the  cy to logica l ly  n o m l  bone marrow of case 
. 

I . , '  #11 only one c e l l  out of 27 was found t o  have an abnorma1,karyotype which was 

i d e n t i c a l  t o  t h a t  obtained from the  mi to t ic  c e l l s  of t h e  involved spleen. I n  

t h i s  case, it was not possible  t o  s t a t e  with ce r t a in ty  t h a t  t h e  s ing le  c e l l  

with t he  abnormal karyotype r e f l ec t ed  frank bone narrow involvement r a the r  than 

a n  inc identa l  migrated c e l l .  A bone marrow a s p i r a t e  a month l a t e r ,  however, 
, . 

I : revealed i n f i l t r a t i o n  with lymphoma c e l l s  characterized by the  same a b n o m l  

I * :  chromosome complement ( ~ i g .  2). It should be pointed out t h a t  i n  occasional 
, . 

' cases only d ip lo id  kar yotypes have been found i n  5hvol.ved'ib~e;1: marrow:;:iik~. 
. . .  

One o r  more marker chromosomes, g rea t ly  varying i n  appearance, were 'detected . . . 9 . ;  . 
. . . 'i ' 

3 :  . : i n  18' of 2 3  cases with c y t o g e n e t i c a b n o ~ l i t i e s .  Like other chromosome changes,. 
' 1 

1 . -  , . .  

: ' t h e ~ e  parker chrohosomes were consis tent  i n  d i f f e r en t  specimens from t h e  same 
' 

. .  . '  1 . . 
. ,  . 

i .. 
, .  p&i&nt b u t  d i f f e r ed  from case t o  case. N o  s t i i k i n g  secondary cons t r ic t ions  (11) 

I . j '  . . . . . . . . 0 .  . . . j . . ,were .observed i n  any of t he  rases ,  and de le t ion  of fhe  long arm of 17-18 (12,17,18) . . 

' group chr6mosome.s w a s  pre.ent i n  cases 5 and 6, both h i s t i ocy t i c  types. I:. . 0 . :  ; 

, . _. ' 

. . . '  ~ l t h o u g h  no spec i f ic  chromosomal abnormalities were detected i n  d i f f e r e n t  . . 
. . . . . ; .  . . 

' '. 0 . . . . .  
. ~ 1 ~ ~ s . b o l o g i c a l  groups,. involvem&nt . . .of t h ?  l a rge r  chromosomes was more frequent " 

. . . . . . .  . . . . . .  
. . 

in &l:if;nant. . . lymphoma of the. h i s t i o c y t i c  type, .  malignant h i ~ t i b c ~ t o s i s  and 
. . . . .  

. . . . .  
. . . n-ycosis 'f woides. 'By contrast ,  i n  t he  ; lymphocytic group smaller chromosomes . ' 

. . . . . .  :. .. . . . . . .  . . . . 2 . . 
. . . .a 

. . . .  
. ,,. . . . .  

. . . . 

. . 
. . _ .  . 
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were more frequently involved and the A2 and B groups were spared. The cases 

studied i n  each group are s t i l l  few and the va l id i ty  of t h i s  observation ia 

subject t o  confirmation by further studies.  
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. . . . 
, . . , M& C H R ~ S O M E  NUMBERS IN MALIGNANT LYMPHOMAS OF VARIOUS -S . .  

. . 

HISTOLCGIC DIAGNOSIS CASE AGE DURATION ' SOURCE OF S P E C ~ N  DATE . 

NO. + FROM CLINI- ExiWIm 
SEX CAI, ONSET l 7 - 4  

. , ' . 
M.L. Undifferentiated type 1 , TOM 15 mo. Submaxillary gland. - 51-16-68 U 

Subcut. nodule groin 3-24-69 T ' 

I .  . . In tercos ta l  t i s s u e  10-6-69 .T 

0 

. . 

MODAL . . NUMBER . 

CHROMOSOME OF MITOTIC 
NUMBER . CELLS STUDED 

. . 
I 9-27-68 u . 46& . . . . 

.14.  . ' 

. '. 
. . . .  . . .  2 23M 3 mo. I l i a c  bone 

. . . . 
. . 

3+ 11F 6 mo. ,; Y,. Jaw 12-20-68 u 47' . . . . .  24 . .  
. . . . 

. . . .  M. L. ~ i s t i o c ~ t i c  type 4 76F ' 4 mo. ,Bone mrrow '(involved) 5-15-69:~ 47 1b4 . . - 

. . . . * '  . . . 
. . . . .  5 . 8 5 ~  9 mo. Subcut. nodule ,. . -* ..-.: . . . 

5 2 .  . . . . .  . .  (abdomen) ,6-3-68 T .  48. . . . -. . . . .  . :- . . . . - . . . . .. , . &  . . . -. . . ...... 
. . .  ' 6  47F 8mo. Submaxillary @;land . ., 6-12-69 .U 47 ' .'.'22 . . .  . , . ' . . . . * Supraclav. lymph nqde 7-18-69 U 48,49 . 57 7 6 4 ~  11 mo. .- .  . . . . . 

, -. . . . . . 
8 44F 16 mo.* . Bone marrow (nornal) " 6-20-69 U ' . 4 6 ~ :  .. - . 22:. .. 

. . . .  Spleen 6-30-69 U ,  55,j6 15 . . 
Epitroch. lyniphnode 4-15-7OT 55,56 . .: 24 . " . .  ' . . 

. . . . .  -: , .. 
. . . . 

Subcut. nodule, chest 6-27-68' T ' 4 6 ~  3 0  . . .  
. . 9. 6 8 ~  12 mo. . . . . .  . . .  . " .  

60 . Bone marrow (normal) 5-27-69 T . , 4 6 ~  . . . .  . . . . . 
. . . . . .  . . . .  . . . .  . . ~-9;-?r-:G 

. . .  . . . . . .  . . . . . .  . . .... . . . . . .  . a -  . .- . - 



I HISTOLOGIC DIAGNOSIS 

M. L., Poorly d i f ferent ia ted  
lymphocytic type 

. . .  - . . . . .  . .  . . . . .  
- -- - - - - - - 

. . . . . . . .  .. 
. . .  . . .? 

. . 
. . . . ,  . . . . .  . . - . . . . . .  . . ... . - . . . .  , -. -. -- -, -. .- 

. . . . 

. . 
, . . . 1 

. . 

. . . . . . .  . . . . . . . . 
.. 

' . r.. -+-. 
! . . . .  - . . 

. Table I (continued) I . . . . .  . . 
. . .  . . . . . . -  

I . .  . a  . . . . .  . . . . .  . . .  
... DATE MODAL. NUMBER ' 

r .  CASE AGE DURATION SOURCE OF ' SPECIMEN . . . ,  '.I . .. . . . . 
. . EXAMINE . CHROMOSOME-' OF MITOTIC. . : ! . &-' NO. + FROM CLJX- . .... . - 

NUMBER .CELL$,STUDIED 
- - .. >I 

SEX CAL ONSET . 
I 

. . 
. . 

. . . . .  . Kz: a-=-T * , 8 - 4 - 6 9 ~  4 6 ~ b . .  
. .  . 48 . " 10 6 8 ~  23 mo. Vocal .cord , . . . .  

Bone marrow (normal) 8-11-69 U ' 4 6 ~  . ' . 32 
. . 

11 70F 11 mo." Bone marrow (normal) 2-27-69 u . 4 6 ~ ( 1 .  ~ b )  ' . .27 . . .  
Spleen . 3-10-69 U,  4 6 ~ b .  . .  22 . ' . . 

Bone marruw (involved) 4-29-70 T 4 6 ~ b  . . . '  15 . .  

; 3 0  . 
. . 

Pleural effusion 5-4-70 T . 4 6 ~  . . .  . . 
. . . . . . 

12 4 6 ~  32 mo. Cervical lymph node 8-21-67. U 49 24 . 
. . . , . . 

. . . . - .  I . . .  . . . . .  : . I3 75M 12 mo.. Inguinal lymp,h nod= 4,-i-68 u 48  . . 42.. . . . . . '  . * p * : :  
. . . . .  i.. . .  . . - .  . .- ,- -,,. - . . . 

. . . .  1 4  1 6 ~  6 mo. cervical  lymph p d e  10-2-67 T 46Rb; ' . '  . A 24 . ., ' . ' . . .  
, : ..-.* -: .+ . . .  . . . . . .  ' . - . . .  . . 

. . 
. . .  I 15 35M 22mo." Spleen 4-15-69' u 4 6 ~  . ' 0 .  1 6 '  . - 

-: . . . . . . . . 
. I _ '  ' ' ' .  M.L., wel l  d i f ferent ia ted  

. -. . . . 
- lymphocytic type . . 16 5 4 ~  34 mo. Axillary lymph node ': 1-23-67 U (46/46)~8 . 43 '  . . . .  :. . . . . . . .  . . . . .  

. . Cervical lymph node 12-11-67, T . (46L46)~b 10 
. . .  . . . .  - 

.,-- 
. I,.. 

&.. 

- .  

. . 

. . .  ... . . . . .  Inguinal lymph node 12-3 -68. U .46 '~  . . .  18. 
. O  . . . . . .  4 .  

18*52~ 3 PS- K- Axillary lymph node. 2L15-68 T 46N . , . . . . . . . : 



. . . .  . . . . . . 

, , . . Table I (continued) 
. 1 .  . . .  . . .v . 

. . 
HISTOLOGIC DIAGNOSIS fl ' CASE AGE . DURATIO'N' SOURCE .OF SPECDEN . DATE . . MODAL ' NUMBER .. .. . F' ... . 

. . NO. :+ FROMCLINI- 
, . 

CHROMOSOME ' ' OF MITOTIC . . ,. , , : 
SEX CAI, ONSET ' F a .  m~ . CELLS STUDIED > -  % .  . . . . , ;.; :. . --.- 

. . s .  . . **:.--- * . 

' . 4 1 .  
. . Hodgfi'n's disease: 19 53M 10 mo. Supraclav. lymph node 2-16-68 U 47 . 1 

Lymphocytic predominance . . . . .  .-. --?= 
. . .  20 5 8 ~  ' 5 yrs. Supraclav. lymph 'node ll-28-67 T 4 6 ~  (67) ' ' 30' . . .  

Nodular ~ c , l e r & s i 8 ~  ' 

. . * .  
21 3 6 ~  4 yrs. Inguinal lymph node 3-27-68 T 4 6 ~ '  ' . 

22 2 6 ~  8 yrs. ~ x i l l a r y  lymph node 6-26-68 T 4 6 ~  ' . 
1 .  . s ,>. . . 

Mycosis Fungoides 23 ' .59M ' 9. mo. Cutaneous. lesion 11-14-69 T 49. . . . . . . .  10 
. . . . 

. ' :. . ,' . . 
24 6 0 ~  6. mo. Axillarylymphnode 4 - 1 - 6 8 ~  50 " . . .  46. . .  

. . -  . - . . .  . . - -. . . . . . . . .  
25  OM 2 yrs.* ' ~ ~ i l l a r y  lymph node . 3-29-68 u 47 (94) . 6 0  . , ' . . . . . .  

. . . . . . .  
. . . . . . ' , 

, . 26 5 4 ~  11 mo. Bone marry { n o k l )  2-21-69 U 4 6 . ~  . : : ' 41  . . . . . .y.. . . 
. . .  '_I . . 

.. - 3. . . .  : .  . -  Cutaneous - lesipn 8-12-69 u 47 . '.:. . . . . .  10 -- - .. a' : .  ' r . : .  . 
. . .  

, . .  - 
. cervical  'lymph. node 8-12-69 u . 47 ' . ' . . . . 2 9 "  . . . +; !,' ' 

. ,. . , - Blood (abnormal .cells)12-12-69 'T 47,48,4$ . . 27 . . - .. . . . - 
. . Bone marrcrw (normal) 12-16-69 T ' 4 6 ~  15 

. . . -- 
, .- . . . . . . 

. . . . .  . - . . , .  
' ..i. ._/ 

. . 27 47M 27 mo.* Axillary lymph node : 3-26-68 T 47,48 ' . . $ .  . . . . . . . . .  . - . . .  
. . 

(dermatopathic . . .. . . . . . . . . .  . . . :  lymphadenit i s  j . . . .  . . .  
. . 

Supraclav. lymph node 9-25-6? T ,, 47 , ,48  2 5  , .. , ' . a - .  . 
. ,", . . 

- I  . "  . '  . 
e .  . .. ' . . ' .  * . . . . .  28 6 1 ~  3?5 yrs. I l i a c  lymph node 12-1-69 T , 4 6 ~  . .-- . . . 15 . . 

. . . .  . . . . . . .  . . ijrrsrrrrr- 

. . 
Nalignant histioc;i;osis 29 1 8 ~  6mo. Pleural effusion . 1-9-69 T 4 7  . . . . .  35.:.: - . . . . . . . .  --. . . .  . .  

. .  - . . . .  . . . . 
: 0 . . . .  . . . . 

. . . .  . - . 
. . ... . . .  . . - .  - . . . . . . . . .  30 4 5 ~  7 mo. Bone m r r o ~ i  (involved) 7-2-68 47 : .I. 6 1  . - -- - '  . .--.- -7 ' - - - ' . -  .. :. .- . . . . . . . . - 

. .  " . . .  
. ., . - "-, . ., 

. . 
. . . . . . . . . . . . . .  * %tie& still: a l ive  . . . . . . . . . . .  .: 

. . .  . . . . .  ..... ... . . . .  . .  mtrea-ted . p i a r - k c > .  c y L ~ e n c t f c .  s tudias -*... -- . . . .  : . - :- :.-  . . . . . . . .  . . . . .  . 
. . .  - . .  . . . . 

, . . . _  . '  . . 8 Treatsd prior f a  c y t q e n e t i c  stc-dies . . . . . . . . .  . . . . . .  . . . . .  . . . . . .  . . . . . . . . . . .  . . -. . . 
.-'-- + !Chis r ~ l i g ? ~ n t  -1;qk2*% -:!Ez ~ ? c r ~ ' n 3 l c ~ i c a ~ l ~  eorsf s t e s  .xitl; & r k i t t t s  ta';dr, . . -. . . .-------- . . .  . . . . . .  . . .  . . .  . . .  . '"0 . '. . . . . . .  * 

t t Chronic" 1;mrir'ix3%ic i$ukeni;). I?smtologically. . . . . . * .  . .  . . . . .  . . . . . .  . . . . . . .  . . .  . . . . .... - .  .. . . . . . . .  . .  .? . . . . . . . . . . .  - -- - . . .  . . .  - .  - .  . -  . . . 
. ? .  

. . . .  . . . . .  ,. : .  . 
_ .  , . 

. . - -.. -- . . . . . . .  . - . . . .  . . -  . . . . . .  . . . . . . . . . .  . . . . .  . . . . . .  . : .. .- . . .  . , 
: . .  . . . . .  , * - .  ' '  . . '., . ...... . . . .  . . .  . . 
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