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Summary. A 76 year old man with mycosis fungoidcs developed an immunoblastic sarcoma 
and a leukemic blood picture in the final tumor stage after 6 years, in which the disease had 
clinically progressed in a typical manner. The results of histological and cytochemical studies 
of autopsy material are presented. Based on these findings and evidence of the T cell nature 
of mycosis fungoides, the immunoblastic sarcoma observed in the terminal stage of this case 
of mycosis fungoides might be of the rare T cell type. 
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Mycosis fungoides (m. f.) is a ma l ignan t  lymphat ic  neoplasm tha t  affects adults,  
most  f requent ly  those between 40 and  60 years of age (Block et al., 1963; Eps te in  
et al., 1972). I t  is manifes t  pr imar i ly  in  the skin, bu t  la ter  involves in te rna l  organs 

(Block et al., 1963; Rappapor t  and  Thomas, 1974). Typical  histological lesions do 
not  appear un t i l  the inf i l t ra t ive secondary stage. A leukemic blood picture is 
seldom observed in  classic cases of m. f., even in  the t e rmina l  stage when tumor  
format ion occurs. I n  this report  we present  a special leukemic var ian t  of the 
te rmina l  t umor  stage of m. f. 

Case History 

At the age of 70, 6 years before his death, the patient G. N. first developed therapeutically 
reversible skin lesions resembling parapsoriasis lichenoides; histologically, there was an un- 
characteristic psoriasiform picture. Erythroderma developed a year later. This suggested 
S6zary syndrome. However, a skin biopsy and the peripheral blood picture revealed no dia- 
gnostic features. Biopsy of an inguinal lymph node showed merely dermatopathic lymphade- 
nitis. :Four years after the appearance of the first symptoms, variable sized, firm, red, plateau- 
like skin infiltrates developed. M.f. could then be confirmed histologically; there were sub- 
epidermal infiltrates (Fig. l a), which were band-like and/or grouped around vessels and 
cutaneous appendages. These infiltrates were composed mainly of small and medium-sized 
lymphocyte-like cells (Fig. 2a). There were also larger cells with bizarrely shaped, hyper- 
chromatic nuclei. Progression into the tumor stage the same year could not be arrested. 

Fourweeks before death, "leukocytosis" of the peripheral blood was observed, with an 
increase from 17,200 to 5%000 cells/ram a. There was no clinical evidence of infection. The 
differential cell count was abnormal, revealing atypical mononuclear cells (:Fig. 3), eosino- 
philia, and relative lymphopenia: 36 % polymorphonuclcar neutrophils, 4 % stab forms, 13 % 
eosinophils, 4% monocytes, 7% lymphocytes, 36% atypical mononuclear cells; 3o/o0 basophil 
granulocytes. 62 % of the atypical mononuclear cells were approximately 8 fzm in diameter 
and 22?/o approximately 15 ~m; 14% were up to 21 ~m in diameter. The small and medium- 
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Fig. 1. (a) Biopsy material obtained a year before death. A band-like cellular infiltrate in the 
stratum subpapillare. (b) Augopsy material. Tumor infiltration in the whole width of the dermis 

continuing into the subeutis, g & E. • 140 

sized cell variants were of lymphocyte-like appearance. Some of the larger cells were monstrous. 
All of the ceils had a polymorphic nucleus, which was variously folded, indented, or layered 
serpentinely and had moderately or very dense chromatin. The large basophilic nucleoli were 
very prominent. The mostly narrow cytoplasmic rim was basophilic or amphophilic and some- 
times vacuolated. In 61% of the atypical cells it showed a fine granular and in 6% a coarse 
granular PAS positivity (Fig. 3; the PAS reaction was carried out on intravita] blood smears 
that  had already been stained according to Pappenheim). 

Autopsy Findings 
T h e r e  were  n u m e r o u s  smal l  a n d  coarse  nodu la r ,  s o m e t i m e s  u l c e r a t e d  sk in  

in f i l t ra tes ,  m o s t l y  on  t h e  p a t i e n t ' s  face  a n d  t runk .  E r y t h r o d e r m a  a n d  p o i k i l o d e r m a  
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Fig. 2. (a) Detail of Fig. 1 a. Atypical, smMl and mediura-sized lymphocyte-like cells and larger 
cells with bizarrely shaped nuclei. (b) Detail of Fig. lb .  Medium-sized blast-like cells with 
light to moderately dense ehromatin and prominent nucleoli, and a monstrous ceil with 

irregular nuclear surface. H & E. x 880 

were found.  There  was genera l ized  en la rgement  of the  l y m p h  nodes;  the i r  cut  
surface was grayish  whi te  and  moist .  The  spleen was enlarged (810 g); the  cut  
surface was d a r k  violet  and  soft. There  was m o d e r a t e l y  severe h e p a t o m e g a l y  
(2,040 g); maeroscopicgl ly ,  m . f .  inf i l t ra tes  could no t  be recognized.  The  bone 
mar row reveMed genera l ized mul t i foca l  inf i l t ra t ion.  The  cause of dea th  was 
card iac  and  c i rcu la to ry  fai lure.  

ltistology and Cytology 
Skin of the  t emple  (Fig. 1 b):  In  some areas  cell-rich inf i l t ra tes  occupied the  

whole width  of t he  dermis  and  con t inued  into  the  subeutis .  There  were also smaller,  
i r regu la r ly  bu t  sharp ly  def ined inf i l t ra tes  benea th  the  epidermis  and  in middle  
layers  of the  dermis.  T h e y  were of ten found  nex t  to  vessels or a round  nerves and 
cutaneous  appendages .  Wi th in  the  inf i l t ra tes  the  collagenous and  elast ic  f iber  
s t ruc tu re  was des t royed  and  rep laced  b y  a fine or m o d e r a t e l y  coarse ne twork  of 
e las t ic  fibers.  

Cytological ly,  one t y p e  of cell p r e d o m i n a t e d  in the  inf i l t ra tes .  I n  sections th is  
cell was 11/~ to  3 t imes  larger  t h a n  an  e ry th rocy te .  The  nucleus was large and  
vesicular ,  i ts  edge was creased.  One or two, somet imes  more,  oversized basophil ic  
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Fig. 3. Peripheral blood smear obtained shortly before death. Medium-sized and large (mon- 
strous) atypical cells, one lymphocyte in (a), and one eosinphilic granulocyte in (b). Note the 
irregular, variously folded or serpentinely layered nucleus of the tumor cells (convoluted type), 

particularly in (a). Pappenheim. • 1,400 

nucleoli were in marked contrast to the light ehromatin (Fig. 2b). Besides these 
atypical cells, there were loosely distributed or focally grouped oversized cells, 
some of which were to three times bigger than the previously described cells. This 
second type of cell had one or two to three large polymorphic nuclei with dense 
chromatin and nucleoli which were less prominent than those of the medium-sized 
tumor cells. The cytoplasm of both types of atypical cell was moderately or strongly 
basophilic. The tumor cells were PAS negative. In  contrast to the mycotic cell 
forms, an accompanying inf lammatory reaction was seen in the background. 

1V[ycotic infiltrates like those in the skin were also found in the enlarged lymph 
nodes, periportal regions of the liver, the bone marrow, septal and pleural-sub- 
pleurM regions of the lungs, and mainly paravascular regions of the kidneys. The 
red and white pulp of the spleen revealed diffuse infiltration. There were also 
infiltrates in subepicardiM soft tissue, the submandibular glands, and the prostate. 

In  less severely infiltrated lymph nodes, several lymph follicles were intact. 
However, the adjoining paracortical area was densely infiltrated with myoctic 
cells. Elsewhere, the lymph node structure was totally destroyed by myoctic 
infiltrates, which continued into the paranodular soft tissue. The palatine tonsils 
were not affected. In  the bone marrow, disseminated, sometimes large focal infil- 
trates were found in poorly defined areas, often near the spongiosa. The hemato- 
poietic marrow showed a moderate increase in the number of myelopoietic cells 
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Fig. 4. (a) Peripheral blood smear of Fig. 5. PAS reaction, performed after Pappenheim stain- 
ing. Fine (above) and coarse granules at the margin of tile cytoplasm im tumor ceils. (b--d) 
Cadaveric blood smears. (b) Nonspeeifie esterase (alpha-naphthyl-acetate-esterase, diazonium 
salt pararosaniline). Weak positivity in the form of small granules, some of them projected on 
the nucleus. (e) Acid phosphatase, diazonium salt pararosaniline. Coarse granules in the cyto- 
plasm of a tumor cell (bottom) and disseminated fine and medium-sized granules in a mono- 
eyte (middle). (d) Staining as in (c). Two tumor cells. Ring-shaped precipitation in the one 

above, patchy reaction in the one below. (a--d) • 1,400 

with eosinophilia. The number  of erythropoiet ic  cells was reduced. There was 
slight plasmacytosis.  

Compared to the  preterminal,  clinical differential blood picture, the ca- 
daveric blood smear contained almost twice as m a n y  atypical  cells (67.6%) 
per 1,000 differentiated cells; the medium-sized forms with a diameter  of 
approximate ly  15 ~zm were predominant .  CytochemicMly, nonspecifie esterase 
(alpha-naphthyl-aeetate-esterase,  pararosaniline) and acid phosphatase  (Fig. 4) 
could be demonst ra ted  with about  equal f requency in the atypical  cells. 70 % of 
the  cells showed a weakly positive nonspeeifie esterase reaction with a most ly  
delicate, par t ly  coarse granular  precipitat ion of the stain. The monoeytes  were 
set off by  a diffuse intense staining of the cytoplasm. 80% of the atypical  cells 
were acid phosphatase  positive with a most ly  fine granular staining of the  cyto- 
plasm. A coarse granular or pa t chy  precipitat ion of the stain was found in a 
paranuclear  area in 12% of the atypical  cells in eadaveric blood smears and in 
31% of the atypical  mononuelear  cells in lymph  node imprints.  The peroxidase 
and naphthol-AS-D-chloraeetate-esterase reactions were negative in the t umor  
cells (eytoehemieal enzyme reactions performed according to the methods of 
Leder, 1967). 
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Discussion 

The current view is that  mycosis fungoides is a mahgnant lymphatic neoplasm. 
I t  is distinguished from most other malignant lymphomas by the early, typical 
intracutaneous manifestation in the upper dermal layers. In the terminal stage, 
when tumor formation occurs, other' malignant lymphomas may be simulated: 
lymphogranulomatosis, lymphosarcoma, and the reticulosarcoma of the old 
nomenclature (Lund, 1957; C~" et al., 1966; Lever, 1967; Flaxman et al., 1971; 
Oota and u 1973; Rappaport  and Thomas, 1974). 

In the terminal stage of our case, medium-sized and larger cells with a pale 
nucleus and folded nuclear edge dominated the cytology of the intracntaneous and 
organic infiltrates. With their large prominent nucleoh, these cells resembled 
Hodgkin cells or transformed lymphocy~es (el. Biberfeld, 1971), which Dameshek 
(1963) also called immunoblasts. When the cells had two or more nuclei they were 
reminiscent of Sternberg cells (Rosas-Uribe et al., 1974) or polynudear stimulated 
lymphoeytes, which Lukes et al. (1969) observed in organic infiltrates in cases of 
infectious mononucleosis. Morphologically related to these immnnoblast-like, 
smaller cell forms, there was a type of cell with an oversized, polymorphie, hyper- 
chromatic nucleus and indistinct nueleoli. Such cells were first described by Lutz- 
net and Jordan (1968) as "cerebriform cells", which they found in cases of S6zary 
syndrome. 

Earlier, on the basis of the histological and cytological findings presented 
above, this case would }~ave been diagnosed as large ceil retieulosarcoma, or--due 
to the leukemic blood picture---large cell basophilic reticulosis (Lennert, 1964). 
As Stein et al. (1974) showed, most cases of reticulosareoma of the old nomenclature 
are derived fi'om transformed lymphocytes, which may be called immnnoblasts. 
So tumors of these cells can be called immunoblastie sarcoma (Lennert, 1967; 
Lennert et al., i975; Lukes and Collins, 1975). According to the results of exhaus- 
tive comparative ey~omorphological, immunological, and immunochemical studies 
by these authors, the vast majority of the cases of immunoblastic sarcoma can 
probably be ascribed to lymphocytes of the B cell system. In our case we found no 
indirect mol~hologieal indication that  the tumor cells were of B cell nature, such 
as intranuclear or intracytoplasmic globular inclusions signifying immunoglobulin 
production. On the other hand, the pattern of infiltration of the lymph nodes and 
the cytology of the tumor cells could be indications of the T cell nature of this 
tumor. The less severely infiltrated (paratracheal) lymph nodes showed a densely 
infiltrated paraeortical area (T cell region) and intact follicles. Many of the tumor 
cells were similar to those of T cell lymphoma of the convoluted cell type (Lukes 
and Collins, 1974, 1975). However, it is impossible to make a distinction between 
the very rare immunoblastic sarcomas of the T cell system (Lennert et al., 1974, 
1975) and those of the B cell system using routine morphological criteria alone 
(Lukes and Collins, 1975). 

There is some evidence that  m. f. is a T cell lymphoma. Through immunological 
and cytoehemieal studies of S6zary cells, numerous researches have demonstrated 
the T cell character of S6zary syndrome (cf. Edelson et al., 1974a ; Zueker-Franklin 
etal . ,  1974; Ding r al., 1975), which is a special, erythrodermic and leukemic 
variant of m. f. (Lutzner et al., 1971 ; gosas-Uribe et al., 1974 ; Zucker-Franklin, 
1974; Lennert,  1975). Sandbank and Ben-Bassat (1971) have shown tl~at S6zary 
cells are morphologically identical to m. i .  ceils. The findings of Edelson et al. 
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(1974 b) on the  cells of t u m o r  inf i l t ra tes  in cases of m. f. cor respond to  those  r ecen t ly  
r e p o r t e d  b y  Rab inowi tz  et al. (1975). The  l a t t e r  au thors  d e m o n s t r a t e d  t h a t  a t  
leas t  72 % of the  t u m o r  cells fo rmed  spontaneous  rose t tes  wi th  sheep e ry th roey tes ,  
which is a charac te r i s t ic  of T cells. 

Our ey tochemica l  f indings on the  t u m o r  cells found  in the  pe r iphera l  b lood of 
th is  pa t i en t  are  analogous wi th  t he  observa t ions  of o ther  au thors  on eases of 
S6zary synd rome  (L6ffler, 1973; LSffler et al., 1974; F l a n d r i n  and  Brouet ,  1975). 
Fu r the r ,  in l y m p h  node impr in ts ,  31% of the  t u m o r  cells of th is  case and  51% of 
those  of ano ther  case of m. f. wi th  t u m o r  fo rma t ion  in our a u topsy  ma te r i a l  showed 
a coarse g ranu la r  or p a t c h y  ac id  phospha tase  reac t ion  in a pa ranuc lea r  area.  This  
p a t t e r n  is no t  specific. However ,  i t  is a t yp i ca l  cy toehemica l  charac te r i s t ic  of a T 
cell ] y m p h o m a  (Catovsky et al., 1974; Catovsky ,  1975). 

Tak ing  the  f indings of o ther  au thors  on m. f. and  S6zary synd rome  into  con- 
s iderat ion,  some of our f indings suggest  t h a t  the  immunob las t i c  sa rcoma which 
deve loped  in this  case of m. f. could also be of T cell na ture .  
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