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Neoplastische Retikulose nach chroniseher myeloischer Leukiimie 
Zusammen/assung. Bericht fiber 12 F/ille von chronischer myeloischer Leuk~mie mit neo- 

plastischer Retikulose. Alle 12 Patienten waren langzeitig mit Cytostatica und Bestrahlungen 
behandelt worden. Erst terminal kam es zur Ausschwemmung blastenartiger Reticulum- 
zellen in die Blutbahn. Die neoplastische Retikulose bestimmte weitgehend den Obduktions- 
befund. 

Die sekundgre maligne Retikulose ist anatomisch gekennzeichnet dutch 1. eine Prolifera- 
tion pleomorpher Reticulumzellen mit Bildung yon Riesenzellen, 2. eine terminMe Aus 
schwemmung atypiseher l~eticulumzellen in die Blutbahn, 3. organcharakteristische Reti- 
culnmzellwucherungen in Lymphknoten, Milz und Knochenmark. Die Lymphknoten zeigen 
das Bild der neoplastischen Sinusretikulose, die Milz das Bild der herdfSrmigen granulo- 
matSsen Reticulumzellwucherung, das Knochenmark sowohl noduli~re wie geschwulstige 
Wucherungen yon Reticulumzellen. 

Die Beziehungen der Leukgmie zur Retikulose werden iiberpriift. Es ist wahrseheinlich, 
dab diese terminalen neoplastischen Retikulosen durch die Behandlung der Leukgmien mit  
Cytostatica und Bestrahlungen ansgel6st worden sin& 

Summary. Twelve cases of neoplastic retieulosis associated with chronic myelogenous 
leukemia were reviewed. These leukemic patients received long-term treatment with cyto- 
statics and irradiation. Blastomatous reticulum cells appeared in the peripheral blood 
terminally. Neoplastic reticulosis was prevalent in post-mortM findings. 

This particular type of retieulosis was characterized by: 1. marked proliferation of pleo- 
morphie reticulum cells with formation of giant cells, 2. a terminal dissemination of atypical 
reticulum cells by the blood stream, and 3. histological patterns specific for the lymph nodes, 
spleen and bone marrow. The lymph nodes showed a sinus reticulosis, blastomatous in nature. 
Lesions in the spleen were granulomatous, and the bone marrow had nodular lesions and 
tumors suggestive of reticulum cell sarcoma. 

A relationship between leukemia and reticulosis was discussed from various view-points. 
The treatment of leukemia with cytostatics and/or irradiation was considered to be most 
important in inducing a neoplastic reticulosis from a reactive one. 

R e c e n t  p rogress  in  c y t o s t a t i c  a n d  r a d i a t i o n  t he rap i e s  has  b r o u g h t  a b o u t  a 

l o n g - t e r m  r emis s ion  in  some  p a t i e n t s  w i t h  neop las t i c  d isease  p a r t i c u l a r l y  of 

chron ic  m y e l o g e n o n s  l eukemia .  

* The author is indebted to Prof. SASA~O for his kind advice and to those who gave their 
precious materiMs. 



Neoplastic I%etieulosis and Leukemia 311 

On the other hand, serious or sometimes fatal diseases such as myelofibrosis, 
agranuloeytosis and myelophthisis have been observed as undisirable iatrogenie 
effects of the treatments (ItAYHOE and KoK, 1957). The effects on the lymphatic 
and reticuloendothelial tissues may  be significant. In  1965, the author reported 
4 eases of chronic myelogenous leukemia with peculiar reticulosis, which had been 
successfully controlled by treatments.  Histologie findings of these eases suggested 
a neoplastic character apparently simulating Hodgkin 's  disease or retieulum cell 
sarcoma (FuK~DA, 1965). Since then, several reports of similar eases have appeared 
and at least 12 eases are available in the Japanese literature (AsaI, KA?CAI, OgwA 
and MCuA~AMI, 1965; Case Record, 1966; F~zI~rOWO, ISmDA, TOKtrDA and 
TATEICm, 1964; TA~I~OTO, Nmo,  HATORI and HIsI~IMowo, 1967). 

Such secondary reticulosis was used to be detected only by postmortal  examina- 
tions, and in most of the eases coexistent reticulum cell sarcoma or tumor-forming 
leukemia was assumed. But  histological features of retieulum cell proliferation 
in such cases were so particular as being rarely observed in the literature. Further- 
more, the patients unexeeptionally had received a long-term t reatment  with 
eytostaties and irradiation. Therefore, it was suggested that  these lesions of 
reticulosis were secondarily induced by chemotherapy and/or radiotherapy. 
TERBRfYOGV~ (1965) reported similar lesions in cancer patients who had received 
a radical removal of the tumor and a prolonged administration of eytostaties. 

The present paper deals with a review of 12 eases available in Japan.  Cha- 
racteristics of clinical and postmortal  findings of the disease and histogenesis of 
reticulum cell proliferation will be discussed ii1 reference to therapeutic procedures. 

Materials 

Materials employed were composed of 8 autopsy and 1 biopsy cases in which 
clinical records and specimens for histologic examinations were generously sub- 
mit ted to the author and 3 additional eases in which only clinical and pathological 
records in the Japanese literature were available (Table). 

In these eases undoubtful chronic myelogenous leukemia was diagnosed from clinical and 
hematological findings (positive phi-chromosome, low alkaline phosphatase activity etc.). 
Long-term treatments with cytostatics, such as 6-MP, Myleran and Tespamin, X-ray or 
C@ ° irradiation, and steroid administration were carried out. The patients exhibited a long- 
term remission, but died of acute exacerbation of the disease 2--5 years later. 

A particular disease with retieulosis was first confirmed by  postmortal  exa- 
minations, but clinical findings of the patients were also different from ordinary 
chronic myelogenous leukemia in the following points; 

1. severe splenomegaly (1--5 kg) with unusual histological features which were 
different from splenic lesions of myelogenous leukemia, 2. appearance of atypical 
(blastic) retieulum cells including giant cells in the blood stream, particularly at  
the late stage (Fig. l), and 3. frequent induction of a bone tumor with proli- 
feration of atypical retieulum cells. 

The splenomegaly in the early stages is susceptible to therapeutic procedures 
but gradually becomes refractory at the late stage. Bone tumors were also noticed 
at the late stage or first at  the autopsy. 
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Fig. 1. Various blastomatous reticulum cells appeared in the peripheral blood 

Case Reports 
H e m a t o g e n o u s  d i s s e m i n a t i o n  of a t y p i c a l  r c t i c u l u m  cells in  t he  p r e s e n t  cases 

was a p t  to  be o v e r l o o k e d  b y  hema to log i s t s .  B u t  h i s t opa tho log i ca l  e v i d e n c e  

suf f ic ien t  for  a d i s s e m i n a t i o n  t h r o u g h  t h e  b lood  s t r e a m  was  d isc losed  in  e v e r y  

case,  as an  e m b o l i s m  in  t h e  pe r iphe ra l  b lood  vessels.  

F o l l o w i n g s  are  br ief  c l inical  a n d  pa tho log i ca l  desc r ip t ions  on 4 cases in  wh ich  

r e t i c u l u m  cell  d i s s emina t i on  t h r o u g h  t h e  b lood  s t r e a m  was  a c t u a l l y  d i s c o v e r e d  

a t  t h e  t e r m i n a l  s tage.  

Case 1. A 40-year-old Japanese female. At the age of 32, she suffered from uterine car- 
cinoma and received a radical operation and X-ray irradiation of 2400 r in total. 

Six years later, hepatosplenomegaly and extensive leukocytosis (50 × 10 a) appeared and 
the diagnosis of chronic myelogenous leukemia (CML) was established. But  she was success- 
fully treated with Tespamin. After a remission of 3 years, a fist-sized tumor appeared on her 
left 6th rib. At this time, her WBC was 5,000 to 9,000 without juvenile forms, but  a bone 
marrow puncture reveMed prominent myeblastosis with a few large abnormal reticulum cells 
and giant cells. She became febrile and marked leukocytosis (50,000) and hepatosplenomegaly 
reappeared. She died 3 months after the recurrency. At the terminal stage, 35.5 % myelo- 
blasts and 7 % mono- and multinucleated giant ceils were found in the blood smear. 

At postmortal examination, numerous nodular lesions, small-finger-tip-sized, were remark- 
able in the cellular bone marrow, and a fist-sized tumor involving the vertebral end of the 6th 
rib was found on the left side. The nodules were composed of large uniform ceils with vesicular 
nuclei, prominent in nueleoli. The tumor of the rib showed a feature similar to pleomorphic 
reticulum cell sarcoma. The spleen, weighing 1,090 g, was porphyry in appearance and an 
irregular proliferation of pleomorphic reticulum cells associated with various giant cells was 
marked in the Billroth's cords. 

The lymph nodes were not enlarged and basic structure was found well preserved. The 
lymphatic tissue was atrophied with a proliferation of pleomorphic reticulum cells in the sinus. 

Beside infiltration of leukemic myelogenous cells, reticulum cells were found infiltrating 
in various organs forming reticulum cell embolisms in peripheral blood vessels. 

Case 2. A 44-year-old Japanese male. Three years before death, petechial bleedings, 
cervical lymphoadenopathy and hepatosplenomegaly were noticed and the patient was admitted 
to a hospital. Hematological examinations revealed hyperchromic anemia (I~BC 183 mills., 
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Hb 40%, C.I. 1.1) and leukopenia (WBC 4,800) with an  appearance of a few macro- and 
normoblasts  and  6.5% myeloblasts. 

A bone marrow specimen showed an increase of megaloblasts (57 %) and myeloblasts 
(15.6%). 

At  first, anemia was t ransient ly improved by  transfusions and  administrat ions of folic 
acid and  Vitamin B12. Severe anemia re-appeared 5 months  later and  it  became refractory to 
all therapeutic  procedures. 

One year after  the  entrance, hepatosplenomegaly increased in grade and the  liver and 
spleen felt firm in consistency. Erythroleukemia was suspected and the pa t ient  received 6 MP 
with a little beneficial effect. After t h a t  a bone marrow puncture  revealed 28.8 % myeloblasts, 
9.4% promyelocytes and 3.4% myelocytes, bu t  megaloblasts were no longer observed. 

The pat ient  continuously run  a downhill course and died in the  28th month  of his hos- 
pitalization under  the  diagnosis of CML. At the terminal  stage, a hematological examinat ion 
revealed a WBC of 49,400 with 9% myeloblasts and 3 - -5% reticulum cells. 

Autopsy revealed dist inct  enlargement of lymph nodes up to a finger-tip-size. The liver 
weighed 2,340 g and  the  spleen 1,090 g. The spleen was porphyry in appearance and multiple 
nodules, finger-tip-sized, were found in the  cellular marrow. 

Histological examinations revealed diffuse and nodular proliferations of atypical ret iculum 
cells besides leukemic infiltration of myelogenous cells in various organs. The site of prevalent  
reticulum cell proliferation was the  sinus of the  lymph nodes and  the  Billroth's cords of the  
spleen. The nodular  lesions in the  bone marrow were irregularly distributed. Embolisms of 
atypical reticulum cells were frequently observed in the  blood spaces of various organs, 
particularly in the  sinusoids of the  liver. 

Case 3. A 40-year-old Japanese female. After the last delivary a t  the age of 37, general 
malaise, palpi tat ion and a left hypochondral  tumor  appeared. Five months  later, severe anemia 
and  leukocytosis (WBC 348,000) were noticed, which showed a remission by  the  t r ea tmen t  
with 6 MP and  Busnlfan. 

Two and a half years later, she was readmit ted  to the hospital because of severe pain and  
swelling on the  left upper  arm. The blood counts showed WBC of 65,000 to 10,000, bu t  
no signs of acute exacerbation were observed. After three months,  pathologic fracture occured 
in the  left humerus  and reticulum cell sarcoma was diagnosed on a biopsy specimen from the 
tumor.  

The tumor  was gradually enlarged and  she died after the  course of 3 years'  duration. Her  
last WBC was 13,500 with 0.5% tumor  cells, 0.5% myeloblasts and  0.5% metamyelocytes. 

Autopsy revealed a fist-sized tumor  on the left humerus with a feature similar to t ha t  of 
reticulum cell sarcoma and  numerous finger-tip-sized nodules in the  bone marrow. A marked 
proliferation of pleomorphic reticulum cells with leukemic infiltration of myelogenous cells was 
also observed in the liver, spleen and  lymph nodes. 

Case 4. A 45-year-old Japanese  female. Three years prior to death, splenomegaly and 
leukocytosis (WBC 87,000) were noticed and she was t reated successfully with Tespamin under  
the diagnosis of CIVIL. 

In  the  last  4 months,  she suffered from bleeding tendency and a fist-sized tumor  was 
noticed on her left gluteal region. Blood examinat ion revealed a WBC 84,000 with 25 % myelo- 
blasts, 5% promyelocytes, and 24.5% myelo- and metamyelocytes. The tumor  was gradually 
enlarged and  it was refractory to t rea tments  with irradiation and cytostatics. 

The pat ient  ran  a downhill course and  died in the  3rd year of her clinical course. At  the  
terminal  stage large unclassified atypical cells were found 1% in the blood smear. 

Autopsy revealed a tumor,  man ' s  head in size in the  pelvic bone, invading the  sacroiliac 
joint  and  its adjacent  adipose tissues. Histologically, it was composed of large atypical  cells 
with distinct pleomorphism suggesting reticulum cell sarcoma. 

These large atypical cells markedly proliferated in the spleen, 1,230 g in weight and lymph 
nodes, bu t  infil tration of leukemic myelogenous cells was also observed in various other organs. 

Pathomorphologieal Findings 
As a c o m m o n  f e a t u r e  of c h r o n i c  m y e l o g e n o u s  l e u k e m i a ,  p r o l i f e r a t i o n  a n d  

i n f i l t r a t i o n  of l e u k e m i c  m y e l o g e n o u s  cel ls  we re  m o r e  or  less o b s e r v e d  in  t h e  b o n e  
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Fig. 2. Lymph node. Blastomatous reticulum cells were markedly proliferated in the sinus spaeo 

marrow, liver, spleen and lymph nodes. These leukemic cells were varied from 
blastic cells to more mature forms and showed a positive Pcroxidase reaction. 
The unusual feature of these leukemic patients is diffuse and nodular proliferation 
of large atypical reticulum cells in the lymph nodes, liver, spleen and bone marrow. 
Consequently, following particular gross and microscopic findings characterized 
all the examined cases with or without clinical detection of the atypical reticulum 
cell in the peripheral blood. 

1. Lymph Nodes. The lymph nodes varied in size from case to case, but in 
most instances, they were enlarged up to the size of a small-finger-tip particularly 
in the paraortic region, but conglomerated lesions were scarecely observed. 

Histologically, retieulum cells in the sinus were swollen and markedly prolifera- 
ted with compression of the lymphatic tissues. The basic structure of lymph 
nodes was relatively preserved with well distinguished follicles and medulla. But  
a destructive invasion was occasionally observed and a neoplastic character was 
prevalent in such cases. 

The proliferating cells were generally large and prominently pleomorphie. 
The nuclei were large and vesicular or hyperchromatic in appearance and fre- 
quently contained prominent nueleo]i. The cytoplasma was broad and irregular 
in outline. Bizarre or multinucleated giant cells and large cells similar to Hodgkin's  
cells were frequently observed among them. Mitotic figures were frequently 
encountered (Fig. 2). 

in  4 cases, small lymph nodes showed features of sinus reticulosis with slight 
atypism, but other lymph nodes had retieulosis of more neoplastic character with 
numerous mitotic figures. The findings suggested a transition of hyperplastic 
retieulosis of the lymph node to a neoplastic lesion. 

2. Spleen. In  general, the spleen was markedly enlarged, weighed 1 to 5 kg 
and was firm in consistency. The capsule was smooth and dark red in color. 

21 Virchows Arch.  Abt .  A Pa th ,  Anat . ,  Bd. 345 
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Fig. 3. Spleen. Pleomorphie retieulum cells including giant cell were markedly proliferated 
in the Billroth's cords 

Multiple whitish grey nodules of 2--5 mm in diameter were scattered on the cut 
surface. Up to finger-tip-sized infarction loci were frequently observed in the sub- 
capsular region. 

Histologically, the basic structure was markedly destroyed with a granuloma- 
tous appearance similar to that  in Hodgkin's disease (Fig. 3). 

Large pleomorphic reticulum cells were irregularly proliferated in the Bill- 
roth's cords. The nuclei were large, vesicular or hyperehromatie and frequently 
had prominent nueleoli. Giant cells were also observed. They had various appear- 
ances and resembled Hodgkin's cells, Reed-Sternberg cells and megakaryocy~es. 
So-called mirror-figures were also encountered. These proliferating cells had in- 
tensive phagocytic activities, and impaired red cells and hemosiderin pigments 
were frequently observed within the cytoplasm. 

The argyrophihc fibers had an intimate relationship to these proliferating cells 
and consequently the architectures of the fibers were markedly deranged. The 
Malpighian follicles were preserved, but  they were atrophied, and free from reti- 
culum cell proliferation. 

3. Liver. The sinusoidal spaces were markedly distended and contained numer- 
ous atypical cells including giant cells (Fig. 4). These cells sometimes formed 
nodular loci, but  the lesions were sharply demarcated from leukemic cell 
infiltration (Fig. 5). ~qo signs of transition between these cells and leukemic 
myelogenous cells were confirmed. The presence of such various atypical cells 
in the sinusoidal spaces gave evidence upon hematogenous dissemination at 
least a t  the terminal stage. 

4. Bone Marrow. Multiple greyish nodules up to a small-finger-tip in size were 
found in the cellular marrow. They were composed of monotonous proliferation 
of large reticulum cells. But  these loci were sharply demarcated from diffuse 
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Fig. 4. Liver. Many atypical reticulum cells and giant cells were found in the sinusoidal spaces 

Fig. 5. Liver. Nodular loci of reticulum cell proliferation were sharply demarcated from 
leukemic cell infiltration (portal area) 

prol i fera t ion  of myelogenous  cells and  there  was no evidence of t r ans i t ion  be tween 
re t ieu lum cells and  leukemic  cells (Fig. 6). 

I n  7 eases a m a r k e d  pro l i fe ra t ion  of large re t i eu lnm cells associa ted  with  a 
t u m o r  fo rma t ion  was observed.  These tumors  showed an  extens ive  des t ruc t ion  
of bone s t ruc tures  and  led occasional ly  to  pa thologic  f ractures .  The his tological  
fea tures  were s imilar  to those of und i f fe ren t i a ted  or p leomorph ie  re t i cu lum cell 
sarcoma,  and  ac tua l ly  in these eases clinical diagnosis  was t u m o r  forming leu- 
kemia  or r e t i cn lum cell sa rcoma of the  bone mar row in associa t ion wi th  chronic 
myelogenons  leukemia  (Fig. 7). 

21" 
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Fig. 6. Bone mgrrow. Nodular loci of reticulum cells (right) were sharply demarcated from 
surrounding leukemic myelogenous cell proliferation (left) 

Fig. 7. Bone tumor. The feature is similar to pleomorphic reticulum cell sarcoma 

5. Other Organs. Besides diffuse inf i l t ra t ion  of leukemic myelogenous  cells, 
a typ i ca l  re t i cu lum cells were also found inf i l t ra t ing  in the  in te r s t i t i a l  t issues of 
var ious  organs,  such as the  k idneys ,  ovaries,  adrenals  and  pancreas .  The embol i sm 
of these cells was more f r equen t ly  encountered  in the  per iphera l  b lood vessels, 
such as g lomeru]ar  tu f t s  of the  k idney  and  p u l m o n a r y  capil lar ies .  The f indings  
suggested a d i ssemina t ion  of the  re t i cu lum cells th rough  the  b lood s t r eam a t  the  
t e rmina l  stage. 
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From clinical and histological observations, it was confirmed that  a peculiar 
reticulosis of neoplastic nature had occurred several years after the onset of 
chronic myelogenous leukemia. 

This retieulosis is characterized by: 
1. proliferation of pleomorphic retieulmn cells with formation of various giant 

cells, 2. a terminal dissemination of atypical reticulum cells through the blood 
stream, and 3. differences of histological features among the lymph nodes, spleen 
and bone marrow. 

The lymph nodes show a sinus reticulosis, blastomatous in nature. The splenic 
lesion is granulomatous in appearance and the bone marrow has a nodular proli- 
feration and tumors suggesting retieulum cell sarcoma. 

Comments 

The coexistence of leukemia and neoplastic reticulosis is an unsolved interesting 
problem and following four possibilities can be proposed concerning their histo- 
genetic relationships. 

1. Accidental coincidence of chronic myelogenous leukemia and neoplastic 
retieulosis or reticulum cell sarcoma (Double malignancies!) (B~NECKE, 1940; 
LOSCJ~E~, 1960). 

2. Metamorphosis of myelogenous leukemia. 
a) The origin of proliferating large atypical cells is not the retieulum cell but  

undifferentiated leukemic cells (KoJIMA, 1963). 
b) Transition of myelogenons leukemia to reticulum cell sarcoma (BELOLI- 

r~TSKAJA and GEZ, 1960; t{ELBICT and LOltS~, 1965; INTUOZZI, 1955). 
3. Leukemoid reaction associated with neoplastic retieulosis. The intrinsic 

nature of myelogenous cell proliferation is not that  of "genuine" leukemia but a 
leukemoid reaction, which is induced by neoplastic reticulosis. 

4. Malignant change of retieulosis associated with chronic myelogenous 
leukemia (FRITSC~, 1964; FUKUDA, 1965). 

1. Accidental Coincidence. In  7 of the 12 presented eases, bone tumors appeared 
in various regions at the late stage. These tumors showed histological features 
similar to reticulum cell sarcoma of the bone marrow and such eases were usually 
regarded as representing an accidental coincidence of leukemia and reticnlum 
cell sarcoma. But  the findings in the lymph nodes and the spleen were quite diffe- 
rent from those of metastat ic lesions of reticulum cell sarcoma of bone marrow 
origin and also of systemic lymphatic reticulum cell sarcoma. 

As the incidence of myelogenous retieulum cell sarcoma is extremely low, such a 
high coincidence of the tumor with chronic myelogenous leukemia is statistically 
unreasonable. No such tendency was confirmed in the extensive reports of Gu:~z 
and A~Gus (1963) and of FABEU and Bo~u~ (1962) on the coincidence of leukemia 
and cancer. 

2. Metamorphosis o/Leulcemia. There is a discussion about  the origin of the 
above-mentioned large atypical cells. Some regard them as not belonging to retieu- 
lure cells but as undifferentiated leukemic cells. According to them, leukemic cells 
are transformed into more juvenile forms and lose their nature as blood cells and 
sustain t h e  general mesenehymal character only (KoJI~ra, 1963). Consequently, 
their histological appearance become similar to tha t  of retieulum cell sarcoma. 
But  metamorphosis of leukemic cells, which is frequently induced by cytostatic 
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Fig. 8. Feature of phagocytosis. Various reticulum cells and giant cells contained many red 
cells within their cytoplasma 

agents, is not so prominent and usually observed only in the bone marrow 
(Ku~DEL and HIES, 1965). These atypical cells had prominent phagocytic acti- 
vities (Fig. 8) and a negative peroxidase reaction. The histological features of the 
lymph nodes and spleen were quite different from those of leukemic cell 
infiltration. 

All these findings support the assumption that  the origin of these atypical 
cells are reticulum cells and not leukemic myelogenous cells. The lesions of large 
atypical cells are sharply demarcated from the surrounding proliferation of 
leukemic myelogenous cells without any transition. This fact is against the theory 
that  these atypical cells are derived from leukemic cells. 

3. Leukemoid Reaction Induced by Neoplastic Reticulosis. I t  is unlikely that  
the proliferation of myelogenous cells represents a leukemoid reaction which is 
secondarily induced by neoplastic reticulosis. I t  is rather an expression of "genuine' 
myelogenous leukemia. 

The onset of myelogenous cell proliferation is always 2 to 5 years ahead of 
reticulosis. The findings of clinical and hematological examinations including 
the positive phi-chromosome and low alkaline phosphatase activity of leuko- 
cytes indicate genuine myclogenous leukemia. 

Histological findings endorsed this concept. 
4. Malignant Changes o/Retieulosis, in Association with Chronic Myelogenous 

Leukemia. Malignant changes of an associated reticulosis seem to be the most 
reasonable assumption. In cases of various leukemias reticuium cells in the sinus 
of the lymph nodes used to show a marked proliferation, occasionally exhibiting 
pleomorphism even with multinucleated giant cells. 

In the present study, the author found not rarely in one and the same case 
that  sinus reticulosis in lymph nodes had both hyperplastie and neoplastic patterns. 
A significant difference in the histological feature was observed among the lymph 
nodes, spleen and bone marrow, and this was rarely noticed in previous literature. 
These facts suggest that  in the present cases associated reactive reticulosis changed 
to neoplastic one. 

Various descriptions were found on independent coexistence of myelogenous 
leukemia and reticulosis or so-called retieulum cell sarcoma. BE~ECKE and FR~SEZq 
called such a condition "Myeloretikulose" (BE~ECKE, 1940; F~ES~ ,  1953). 
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They presumed a transition of hyperplastic reactive reticulosis to blastomatous 
neoplastic reticulosis, but  no attention was paid to the histological and histogenetic 
differences between such associated retienlosis and ordinary lymphatic reticulum 
cell sarcoma. 

In  general, lymphatic reticulum cell sarcoma predominantly affects all the 
lymph follicles and initially shows the features of follicular reticulosis. But  neo- 
plastic retieulosis associated with various types of leukemia had no such tendency, 
and the follicles in lymph nodes and spleen were atrophied and free from reti- 
eulum cell proliferation. The hematogenous dissemination of rcticulum cells, which 
is an exceptional finding in ordinary reticulum cell sarcoma, was observed in the 
present eases as well as in the previously reported cases of coincidence of leukemia 
and retieulosis or reticulum cell sarcoma (BA~T~, 1925; B]~ECK~, 1940; I~- 
T~OZZI, 1955). 

The influence of cytostatics and irradiation must  be considered to be important  
causative agents of such neoplastic transition (Cmn~RI, 1964; FI~ITSC~r, 1964; 
FUKUDA, 1965). Almost all cases had long been treated with 6MP, Myleran or 
Tespamin and some patients had received X-ray  or CoC°-irradiation. TEt~BROGGEN 
(1965) described similar neoplastic retieulosis in 3 cancer patients, who had 
received radical operation and had long been treated with cytostatics. There was 
no recurrent tumor,  but atypical pleomorphic retieulum cells were markedly 
proliferated in the lymph nodes, spleen and bone marrow. These cells showed a 
prominent phagocytic activity, and a hematogenous dissemination was also con- 
firmed by histological examinations. 

The alkylating agents, such as Myleran and 6MP were known to produce a 
marked chromosomal damage, and cellular abnormalities, particularly cellular 
gigantism, were demonstrated in several case reports. WALLER described an appear- 
ance of numerous giant reticulum cells in a leukemia patient  treated with 
Myleran (WALLER, 1960). A~GUS and Gc~z (1963), NELSON and ANDREWS (1964) 
and Koss  et al. (1965) recognized a development of carcinoma in leukemia pa- 
tients, who were treated with Myleran. HU~ST]~n¢ succeeded in induction of 
"generalized blastic leukemia" in 3 rats among 60 animals by administration 
of Myleran (Hu~ST~I~, 1965}. These facts seemed to show the carcinogenic 
activity of cytostatics, although no predilection for the reticuloendothelial system 
(RES) was demonstrated. 

"Are cytostatics specifically carcinogenic to RES ?" is an important  problem 
and awaits further experimental evidence. 

Concerning the histogenesis, reticulosis of the lymph nodes can be divided 
into three types;  sinus medullary and follicular reticulosis. In  general, a sinus 
reticulosis is considered to be purely reactive in nature, and neoplastic reticulosis 
or its precursor is known to show the feature of follicular or medullary reticulosis. 

The existence of blastomatous sinus retieulosis was scarecely acknowledged 
previously and the single exception was "reticulose syncytiale", which was des- 
eribed by DUST~ and W~IL (1936). Although their ease was not related to 
leukemia and cytostaties, histological features were very similar to these of the 
above-mentioned eases. 

The presence of such neoplastic sinus retieulosis as well as medullary and 
follicular ones seems to demonstrate tha t  difference of histogenesis make different 
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histological features. This seems to make an  analysis  possible in  fu ture  on the 
relat ionship between histogenesis and  pathogenesis of the ret ieuloendothel ial  
diseases. 

Some agents may  specifically act ivate  re t iculum cells of the follicles and  others 
m a y  provoke medul la ry  or sinus re t icuhim cell proliferation. The difference of 
agents and/or  difference of na tu re  and  histogenesis of re t ieulum cells seems to 
make dis t inct  reticulosis. 

Different modes of re t icu lum cell proliferat ion among lymph nodes, spleen and  
bone marrow also seem to indicate the organ specificity of the ret ieuloendothelial  
system. 

References 

A~Gus, H. B., and F. W. Gu~z: Chronic granulocytic leukemia and cancer. Report of a case. 
Blood 22, 88--91 (1963). 

As~I, J., Y. K~AI ,  K. O~TA, and L MU~AKA~I: Retieulum cell sarcoma associated with 
chronic myelogenous leukemia [Jap.]. Igaku no Ayumi (Progress in Medicine). 55, 93--94 
(1965). 

BAtCT~, It.: Uber Riesenzellenbildung bei Leuk~mie (Leukiimische Endotheliose). Virchows 
Arch. path. Anat. 256, 693--704 (1926). 

BELOLIPETSKAJA, T. A., u. I. I. GEZ: Zur Frage des ~bergangs der chronischen 1V[yeloleukose 
in die Retikulosarkomatose. Arkh. Path. 22, 61--64 (1960). 

BENEeKE, E. : t)ber leuk~mische Myeloretikulose mit t~bergang in Retothelsarkom. Virchows 
Arch. path. Anat. 306, 491--505 (1940). 

Case Records of Clinicopathologieal Conference of Tohoku University: Case 183 - -  Leukemia 
associated with an appearance of various giant cells in the peripheral blood [Jap.]. Saishin 
Igaku (Recent medicine). 21, 208--222 (1966). 

C~IARI, It.: Uber eigentfimliche Verlaufsformen yon Haemoblastosen. Beitr. path. Anat. 
180, 51--68 (1964). 

DvsTr~, A. P., et 0. Wnm: La r4ticulose syncytiale, Forme particuli~re de r6ticulo-endo- 
th61iose avec an6mie grave. Sang. 1O, 1--37 (1936). 

FA~ER, M., and K. BoRc~: Leukemia and a malignant tumour in the same patients. Brit. J. 
Haemat. 8, 313--321 (1962). 

FaESESI, 0.:  Die retothelialen H~moblastosen. Virchows Arch. path. Anat. 323, 312--350 
(1953). 

F~ITse~, S. : Zur Beurteflung gut- und bSsartiger Begleitprozesse des retikulohistiozyt~ren 
Systems bei chronischen leuk~mischen Myelosen. Zbl. allg. Path. path. Anat. 206, 172--183 
(1964). 

FUJIlVIOTO, U., S. ISttIDA, T. TOKUDA, and R. TATEISHI: Chronic myelogenous leukemia 
associated with reticulosarcoma [Jap.]. J. Hiroshima reed. Ass. 17, 764--774 (1964). 

FUKUI)A, T. : Leukemic reticulosis and allied disorders. Tohoku J. exp. Med. 87, 1--34 {1965). 
GvNz, F. W., and H. B. ANGus: Leukemia and cancer in the same patients. Cancer (Philad.) 

18, 145--152 (1965). 
tt~YHOE, F. C. J., and D. KOK: Medullary aplasia in chronic myeloid leukemia during Busul- 

phan therapy. Brit. reed. J. 1957 II, 1468--1471. 
I-IELBIG, W., u. U. LOHSE: Zur Problematik des Obergangs yon chroniseher Myelose in Reto- 

thelsarkom. Folia haemat. (Lpz.) 84, 190--204 (1965). 
HUNSTEIN, W. : Ist Myleran (Busulphan) eine leukamogene Substanz ? Schweiz. reed. Wschr. 

95, 1437--1439 (1965). 
IST~OZZI, P. : Sur un cas de my41ose ]eue6mique chronique a evolution en r6ticulosarcomatose. 

Schweiz. med. Wscr. 85, 945--946 (1955). 
KO~IMA, M. : Retikuloendotheliosis. The 8th Symposium of Japan Cancer Society "Malignant 

Lymphoma" June 1963. 
Koss, L. G., M. I~. MELAMED, and K. MAYEI~: The effect of busulfan on human epithelia. 

Amer. J. clin. Path. 44, 385--396 (]965). 



Neoplastic Reticulosis and Leukemia 323 

KUNDEL, D. W., and B. A. NIES: Morphological abnormalities of bone marrow cells induced 
by chemotherapeutic agents during treatment of leukemia. Amer. J. clin. Path. 44, 
146--152 (1965). 

LiJ*SeHER, M. : Retikulosarkom des Humerus mit spontan Fraktur bei chronischer myeloischer 
Leukgmie. Schweiz. reed. Wschr. 90, 983--986 (1960). 

NELSON, B. M., and G. A. A~DREWS: Breast cancer and cytologic dysplasia in many organs 
after busulfan (Myleran). Amer. J. clin. Path. 42, 37-44 (1964). 

TANIMOTO, K., Y. NIHO, J. HATORI, and K. HISHI~IOTO: An autopsy case of tumor-forming 
myelogenous leukemia associated with huge splenic tumor. Jap. J. clin. llaemat. 8, 
156--157 (1967). 

TERBRttGGEN, A. : Neoplastische l~etikulose nach zytostatischer Dauerbehandlung yon radikal 
operierten Karzinomen. Verb. dtsch. Ges. Path. 49, 241--245 (1965). 

WALLEI~, U. : l~iesenkerne nach IViylerantherapie und Milzbestrahlung bei cl]a'onischer myeloi- 
scher Leuk~imie. Path. et Microbiol. (Basel) ~3, 283--290 (1960). 

Dr.T.F~KuDA 
Dept. of Pathology, Tohoku University School of Medicine 
Sendai/Japan 
Kitayobancho 


