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Summary. In 24 patients with hairy cell leukemia, histological and fine structural findings 
from biopsies of the bone marrow are reported and their validity is compared with other 
diagnostic procedures available. Diagnosis by light microscopy of anterior iliac crest biopsies 
obtained by the method of myelotomy is possible with a high degree of accuracy. The differ- 
entiation of hairy cell leukemia from other myelo- or lymphoproliferative disorders based 
on cytomorphology as well as patterns of growth is emphasized. Morphological differences 
between fibrosis in this entity and other lesions such as malignant lymphomas, Hodgkin's 
disease, osteomyelofibrosis and -sclerosis are emphasized. 

Electron microscopy of the bone marrow shows single fibroblastic cells with numerous 
slender cytoplasmic processes randomly dispersed among the hairy cells. These fibroblasts 
are probably responsible for the synthesis of the reticulin and collagen fibres in their sur- 
roundings. Moreover fine structure of the hairy cells demonstrates pinocytie activity but no 
apparent phagocytosis in contrast to the phagocytic reticulum cells (histioeytes, macro- 
phages). In the bone marrow the precursor cells and the many immature forms of hairy cells 
exhibit an overall lymphocytoid appearance during their maturation, suggesting a lympho- 
cytic origin. 

Key words: Bone marrow biopsy - -  Hairy cell leukemia - -  Differential diagnosis - -  
Myelofibrosis - -  Electron microscopy. 

Among  the  neoplas t ic  disorders  of the  bone marrow,  ha i ry  cell leukemia  
(HCL) has been es tabl ished as a def ini te  clinical and  pa thologic  ent i ty .  Unt i l  
r ecen t ly  this  haemoblas tos is  was descr ibed under  var ious  headings  such as pr imi-  
t ive  h is t io lymphocytos is ,  l ympho id  myelofibrosis ,  chronic r e t i cu lo lymphocy t i c  
leukemia,  re t icu lum cell leukemia  and  leukemic ret iculoendothel iosis  (review by  
Mende et  al., 1975). Fol lowing the  demons t r a t i on  of " h a i r y  cells" (tiCs) b y  
Schrek and  Donnel ly  (1966) this  disease has a t t r a c t e d  the  in teres ts  of m a n y  
au thors  (review b y  M6bins et  al., 1975). Several  of these repor ts  deal  wi th  clinical 
f indings (review b y  F l a n d r i n  et  al., 1973), e lect ron microscopy of HCs (review 
b y  Danie l  and  F landr in ,  1974), wi th  cy tochemis t ry  (review b y  Schaefer e t  al., 
1975) and  wi th  other  funct ional  and  cytological  character is t ics  (review by  H a a k  
et  al., 1974). Despi te  all  these efforts i t  has no t  been unequivoca l ly  decided 
which ca tegory  the  prol i fera t ing cells of t ICL  belong" to, whether  t h e y  are of 
l ymphocy t i c  or h is t io-monoeyt ic  origin. 

Clinical s y m p t o m s  are vague.  I ICL is often charac te r ized  b y  an  unexp la ined  
anemia  or pancy topen ia ,  splenomegaly,  an unsuccessful  bone mar row asp i ra t ion  
(dry  tap)  and  pa tho logica l ly  by  HCs in the  per iphera l  blood wi th  an  inf i l t ra t ion  
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of liver,  spleen, bone marrow,  and  even l y m p h  nodes. I n  m a n y  pa t i en t s  the  
clinical diagnosis  is r a the r  diff icult  to  es tabl ish  p r o b a b l y  because of the  insiduous 
onset  and  the  i nva r i ab ly  chronic course of th is  disease. F o r  th is  reason rel iance 
mus t  be p laced  on the  d is t inc t ive  bone mar row b iopsy  findings. The extens ive  
morphologica l  s t u d y  of B u r k e  et  al. (1974) does no t  t a k e  this  d iagnost ic  app roach  
into  considerat ion.  Other  au thors  emphas ize  the  diff icult ies in the  d i f ferent ia t ion  
of H C L  pa r t i cu l a r ly  when accompan ied  b y  fibrosis f rom other  myelo~ibrotic dis- 
orders  (Di i l lmann e t a l . ,  1974; Mende e t a l . ,  1975; M6bius e tM. ,  1975). Bone 
mar row biopsies f rom pa t i en t s  wi th  H C L  are found to offer a rel iable  d iagnos t ic  
tool  as will be shown in our  24: pa t ien ts .  I n  addi t ion ,  e lect ron microscopy of 
large pieces of i n t ac t  bone mar row ob ta ined  b y  the  m e t h o d  of m y e l o t o m y  presents  
some new fea tures  ind ica t ive  of the  origin of t tCs,  as well as for the  deve lopmen t  
of fibres t h a t  s imula te  myelofibrosis  in th is  disease. 

Mater ia l  and Methods 
This study is based on the analysis of the bone marrow in 24 patients with HCL, the 

sex ratio is 14 (M): 10 (F), the mean age 55 years (range 31-74 years). The various clinical 
diagnoses preceding the biopsies of the bone marrow are given in Table 1. Some clinical 
symptoms suggestive of a haematological disorder are presented in Table 2. All bone biopsies 
were obtained by the method of myelotomy with a drilling device developed by Burkhardt 
(1966) which mills a bone cylinder up to 20 mm in length and 4 mm in width from the 
anterior iliac crest. Fixation and embedding was performed following the procedures described 
by Burkhardt (1966) and Vykoupil et al. (1976). To semithin plastic embedded sections the 
following staining methods were applied: Giemsa, silver impregnation for reticulin fibres 
~fter Gomori, trichrome stain after Goldner, periodic acid Schiff reagent (PAS), Prussian 
blue reaction for iron and naphthol-AS-D-chloroacetate-ester~se (Ledcr, 1964). 

For electron microscopy a second myelotomy was performed in 3 patients (cases: 15, 16, 
17) and the bone cylinders dissected under a stereo microscope to seperate large pieces of 
intact bone marrow from the tr~becula. Fixation was done in an aldehyde solution (Cotran 
and Karnovsky, 1968) and phosphate buffered osmium tetroxide (:Millonig, 1961), with 
dehydration in ethanol and embedding in Epon (Luft, 1961). Thin sections were stained with 
uranyl acetate (Watson, 1958) followed by lead citrate (Venable and Coggeshall, 1965). 
In addition in 4 patients (cases: 15, 16, 17, 20) the spleen had been resected and was available 
for study in paraffin and acrylate embedded tissue bloc.ks. In only one patient (case 22) was 
a post mortem examination performed. ~urther clinical data and laboratory findings con- 
firmed the diagnosis ttCL in all eases. 

Results 

Light microscopy of the  bone mar row shows a diffuse or in ve ry  ear ly  cases 
a more  p a t c h y  inf i l t ra t ion,  b y  un i form mononuclear  cells a lmost  en t i re ly  replac ing 
no rma l  haemopoies is  (Figs. l a  and  b). Smal l  i s lands of granulopoiesis  m a y  be 
found  be tween  the  neoplas t ic  cells loca ted  ma in ly  a round  the  bony  t r abeeu la  
and  the  vessels. Megakaryocy tes  are  ex t r eme ly  reduced,  mas t  cells and  p l a sma  
cells are  increased in  n u m b e r  and  in te rspersed  among the  HCs, bu t  t h e y  are never  
as numerous  as in W a l d e n s t r 6 m ' s  disease. Clusters of l ymphocy te s  among the  
t i c s  are  d is t inguishable  b y  the i r  compac t  a r r angemen t  and  smooth  outl ines 
(Fig. 1 e). A l though  bone mar row inf i l t ra t ion  b y  HCs is ve ry  dense and  homo- 
genous in d i s t r ibu t ion ,  the  charac ter i s t ic  loose and  spongy a r rangemen t  of these 
cells is p reserved  (Figs. i a -d ,  2a). The  re t icu lum like a r r angemen t  of HCs is 
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Table 1. Sex and age distribution of the 24 patients with "hairy cell leukemia" and their 
clinical diagnoses prior to bone marrow biopsy 

Case Initials Sex Age Clinical Case Initials Sex Age Clinical 
(years) diagnosis (years) diagnosis 

1 S.G. $ 59 CLL 
2 B.S. ~ 66 PP 
3 F.H. d' 51 CLL 
4 P.M. ~ 63 OMF 
5 Z.H. ~ 31 OMF 
6 R.H. ~ 63 A 
7 D.C. .~ 67 A 
8 G.A. ~ 61 CLL 
9 F.M. ~ 47 OMF 

10 A.H.-J. ~ 33 HCL 
11 B.H. ~ 48 OMF 
12 R.A. ~" 46 AL 

13 M.A. o ~ 65 OMF 
14 W.H. ~ 49 O~F  
15 W.E. ~ 53 A 
16 F.H.-D. c~ 48 A 
17 K.E. ~2 56 HCL 
18 G.A. (~ 49 HCL 
19 M.E. c~ 69 CLL 
20 F.W. o ~ 49 PP 
21 H.M. ~2 51 CLL 
22 T.E. ~ 64 CLL 
23 O.F, ~ 74 OMF 
24 F.L. c? 65 A 

CLL: chronic lymphocytic leukemia (6); ONF: osteomyelofibrosis (7); A: anemia (5); HCL: 
hairy cell leukemia (3); PP: pancytopenia (2); AL: acute leukemia (1) 

Table 2. Frequency of some clinical symptoms presented by the 24 patients with hairy cell 
leukemia on admission which were suggestive of a haematological disorder 

Clinical symptoms Frequency Clinical symptoms Frequency 

anemia all leukopenia most (17/24) 
splenomegaly all hepatomegaly some (7/24) 
dry tap (punctio sieea) all lymph node enlargement some (7/24) 
thrombocytopenia all leucocytosis few (2/24) 

p r o b a b l y  caused b y  the  m a n y  villous cy top lasmic  processes of the  HCs leading 
to a close a t t a c h m e n t  to  ad jacen t  cells, which is pa r t i cu l a r ly  conspicuous in ve ry  
th in  sections (Fig. ld) .  This  is a ve ry  d i s t inc t ive  p a t t e r n  of g rowth  t h a t  enables  
d i f ferent ia t ion  of HCL from o ther  k inds  of neoplas t ic  cell in f i l t ra t ion  of the  bone 
marrow,  such as chronic l ymphocy t i c  l eukemia  (CLL), myelo-monocyt ic ,  or 
mye lob las t i c  leukemias,  and  ma l ignan t  l y m p h o m a s  (Figs. 2 -3  a - d ) :  CLL is com- 
posed in i ts  diffuse form of a homogenous small  rounded  popu la t ion  which never  
d i sp lays  such a ne twork  like p a t t e r n  of g rowth  (Fig. 2b).  The diffuse t ype  of 
cel lular  prol i fera t ion  in chronic mye lo-monocyt ie  l eukemia  (Fig. 2c) does not  
exhib i t  an  uni form re t icu lum of neoplas t ic  cells as observed  in HCL.  The malig-  
n a n t  l ymphomas ,  e.g. the  l ympho-p l a smacy t i e  (Fig. 2d)  or the  well d i f ferent ia ted  
l y m p h o c y t i c  t ypes  (Fig. 3a) are easi ly d is t inguished f rom I tCL  b y  the i r  cyto-  
logical  character is t ics ,  which in case of I-ICs are  the  m a n y  hair - l ike  cy top lasmic  
pro t rus ions  seen in l ight  microscopy.  H C L  does not  form nodu la r  a r rangements ,  
b u t  shows a diffuse invo lvement  of the  bone mar row space. Consequent ly  i t  
should no t  be confused with  any  t ype  of nodula r  l y m p h o m a  e.g. ear ly  CLL and  
o ther  l ymphocy t i c  or follicle centre cell (FCC)-types of l y m p h o m a s  (Figs. 3e and  
d). Reac t ive  l y m p h a t i c  hyperp las ias  (Fig. 3b) such as occur in eases of r h e u m a t o i d  
a r th r i t i s  m a y  be also d is t inguished from I t C L  b y  the i r  germinal  eentres  and  
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Fig. i 
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nodular  pa t te rn .  I n  conclusion, all these entit ies m a y  be excluded by considering 
the dis t inct ive pa t te rns  of growth as well as the str iking differences in  nuclear  
shape and  size. 

Fibrosis of the bone marrow is an other characteristic morphological feature 
of HCL, easily differentiated from other causes of myelofibrosis (Figs. 3 -5a -d ) .  
There is a felt-like network of th in  ret iculin fibres which generally does not  (or 
only in very late stage of this disease) give rise to coarse bundles of collagen 
(Fig. 4a). I n  comparison with the other types of sclerosing myeloproliferative 
disorders there is a very dist inct ive pa t t e rn  of fibrosis with variable amount s  
of fibres and collagen tha t  sometimes leads to a gross scarring of the bone marrow 
space (Figs. 5a-d).  I n  contrast  to HCL the nodular  infi l trates by  CLL (Fig. 4b),  
lymphoblast ic  and  lymphocyt ic  lymphomas  (]~'ig. 4c), Waldens t rSm's  disease and 
chronic megakaryocyt ic-granulocyt ic  myelosis (Fig. 4d) show a more pa tchy  and  

Figs. 1 a--d. Light microscopy of hairy cell leukemia infiltrates of the bone marrow. Survey 
with a spongy, reticulum-like arrangement of mononuclear cells (a) interspersed with slender 
fibroblastic cells (b, arrow heads). "Hairy cells" (hc) are clearly distinguishable from lympho- 
cytes (L) (c). High magnification shows slender cytoplasmic processes of "hairy cells" inter- 
mingled with a fibroblast (d, arrow head). (Giemsa stain). Light microscopy (Figs. 1-Sa-d) 
was done on semithin (1-3 ~) sections, embedded in acrylate, a x 280, b and c X 450, d X 1,500 

Figs. 2 a--d and 3 a--d. Hairy cell leukemia compared with bone marrow infiltrates of various 
leukemias and lymphomas (Giemsa stain) 

Fig. 2 (a) Diffuse and spongy arrangement of hairy cell leukemia. (b) Chronic lymphocytic 
leukemia with diffuse infiltration by lymphocytic cells with a smooth outline. (c) Chronic 
myelo-monocytic leukemia with two different cell populations consisting of monocytes 
(arrow heads) and myelocytic elements. (d) Diffuse infiltration by a lympho-plasmacytic 

lymphoma with plasma cells (arrow) and a spongy arrangement of lymphocytes 

Fig. 3 (a) Malignant lymphoma of a well differentiated lymphocytic type with diffuse infiltra- 
tion of the bone marrow in contrast to HCL displaying a more compact pattern of growth. 
(b) Reactive nodular lymphatic hyperplasia of the bone marrow showing small lymph follicles 
with germinal centres surrounded by hyperplastic megakaryo- and granulopoiesis in a case 
of rheumatoid arthritis. (c) Nodular lymphocytic lymphosarcoma consisting of clusters of 
lymphocytes. (d) High magnification of the nodular lymphosarcoma with densely arranged 
lymphocytic cells; there are no cleaved follicle centre cells or centrocytes, respectively. 

2a, 3a and 3d X 140, 2b X 170, 2d X 160, 3b • 90, 3c X 55, 2c X 350 

Figs. 4a--d and 5a--d. Myelofibrosis of hairy cell leukemia compared with various myelo- 
sclerotic disorders (silver impregnation after Gomori) 

Fig. 4 (a) Regular, felt like arrangement of thin reticulin fibres in hairy cell leukemia. (b) 
Chronic lymphocytic leukemia with irregular distribution of few coarse reticulin fibres. 
(c) Lymphosarcoma with very coarse reticnlin and single collagen fibres in irregular distribu- 
tion. (d) Chronic mcgakaryocytic-granulocytic myelosis (early myelofibrosis) with scattered 

reticulin and collagen fibres accompanied by a blastic crisis 

Fig. 5 (a) Scarring of the bone marrow by infiltrates of Hodgkin's disease ("myelofibrose 
hodgkinienne"). (b) Osteomyelofibrosis in the course of chronic megakaryocytic-granulocytic 
myelosis (a later stage than in Fig. 4d) with atypical megakaryocytes between coarse bundles 
of reticulin and collagen fibres. (c) Osteomyelosclerosis (final stage ol a chronic megakaryo- 
cytic-granulocytic myelosis) with gross scarring of the bone marrow and endophytic bone 
formation. (d) A higher magnification shows the intermingling of bundles of collagen fibres 
and myeloblastic cells in an acute blastic crisis. 4a-4d, 5a, b and 5d • 280, 5c X 140 
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Fig. 2 
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Fig. 3 
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Fig. 5 
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irregular arrangement of scattered fibres. All these lesions may  possibly be 
eoiffused with the myelofibrosis of ItCL. Fibrosis in Hodgkin's  disease ("myelo- 
fibrose hodgkinienne", Duhamel et M., 1971 ; Fig. 5a) and in osteomyelofibrosis/ 
-sclerosis accompanied by a blastic crisis (Figs. 5b-d) is much more sear like. 
In  all these disorders the correct diagnosis can be reached by consideration of 
the proliferating cell-type and the patterns of myclofibrosis. 

Electron microscopy confirms our light microscopic findings of a loose arrange- 
ment  of villous mononuelear cells lying in small clusters in and around the 
sinuses (Fig. 6). In  other areas immature forms and precursor cells are seen. 
These resemble lymphocytic cells with a large nucleus containing randomly 
dispersed ehromatin, a prominent nueleolus and a relatively small r im of cyto- 
plasm (Fig. 7a). Between these cells bundles of microfilaments and some collagen 
fibres are present in close relation to slender processes of the fibroblastie cells 
which are scattered among the ItCs (Figs. 6 and 7a). A continuous line of matura-  
tion is observed starting with a large blastic cell with a high nuclear-cytoplasmic 
ratio and terminating in the typical I tC with numerous cytoplasmic processes 
(Fig. 7a). The cytoplasm of these cells show many  polysomes, few mitochondria, 
a small Golgi apparatus and evidence of mieropinoeytosis, usually at  the base 
of the microvilli projecting from the cell surface (Figs. 7b and 8). 

Discussion 

Clinical data of the 24 patients with HCL examined may  suggest a slight 
male predominance (Bouronele et al., 1958; Lee et M., 1969; Plenderleith and 
Vancouver, 1970; Flandrin et al., 1973; Ka t ay ama  and Finkel, 1974; Naeim and 
Smith, 1974; Dtillmann et al., 1974; Burke et al., 1974; Catovsky et al., 1974b). 
Most patients suffering from this haemoblastie disorder are in the 5th and 6th 
decade of life (mean age 55 years, range 31-74 years in our patients). The clinical 
symptoms presented on admission arc vague, but splenomegMy and various 
degrees of paneytopenia are frequently seen (Flandrin et al., 1973 ; Burke et al., 
1974). Unfortunately in these patients with the clinical signs and laboratory 
findings suggestive of a hacmatologieal disorder two difficulties prevent easy 
morphological diagnosis: lymph nodes arc rarely enlarged and thus are not 
removed for histological evaluation. The frequently unsuccessful sternal aspiration 
of the bone marrow (so-cMled dry tap) makes cytologieM diagnosis impossible. 
In  consequence two procedures remain for establishing a correct diagnosis. The 
first is the demonstration of the marker enzyme of the IcICs, tar t ra te  resistant 
acid phosphatase in "flagellated lymphocytes"  of peripheral blood smears (Li 
ct al., 1970; Yam et al., 1971; Yam ct M., 1972). There are, however, several 
eases of proven HCL which do not show this marker enzyme (Schaefer et al., 
1975). The second, a more reliable procedure, is the performance of a biopsy of 

Fig. 6. Electron microscopic survey of the bone marrow in HCL. Mature HCs infiltrating an 
erythropoietic island: late pro-erythroblasts (PE), reticulocytes (RC), erythroeytes (E). 
Among the I-ICs slender processes of fibroblastic cells surrounded by a few microfilaments 

and collagen fibres (arrows). • 6,000 
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:Fig. 8. ~ cell" with many cytoplasmic processes. The small portion of cytoplasm 
contains mitoehondria, dense bodies (lysosomes ?) and abundant polysomes. Nucleus with 
shallow indentations, flocculent ehromatin and small nueleotus. Erythrocyte (E), phagocytic 

reticulum cell (PR). • 21,000 

t h e  bone mar row by  the  m e t h o d  of m y e l o t o m y  which m a y  confirm H C L  or reveal  
ano the r  haemato togiea t  disorder.  According to  our  f indings presented  here, bone 
mar row biopsy  has p roven  to  be the  most  va luab le  me thod  in achieving a correct  
diagnosis,  even in those  cases wi th  an  absent  or ques t ionable  acid  phospha tase  
reacs and  no clinical evidence for HCL.  

Light microscopy of ac ry la te  embedded  bone cyl inders  d i sp lays  the  d iagnos t ic  
s lender cy top lasmic  processes of the  HCs as seen in the  per iphera l  b lood smears  
in con t ras t  to  the  smooth  cellular  outl ines of l ymphocy t i c  a n d  myelo-mono-  
cyt ic  cells. I n  accordance  wi th  the  unique  p a t t e r n  of the  " l y m p h o i d  myeto-  

Fig. 7. (a) Nest of immature HCs with a lymphocytoid appearance lying between bundles 
of reticulin and collagen fibres (arrows). Several small lymphocytes (L) and a late erythroblast 
(EB). (b) Surface of a ttC showing slender cell processes and pinocytosis with vesicle formation 
(arrows). The cytoplasm with many free polysomes, a small Golgi apparatus and some 

mitochondria, a • 6,000, b • 46,000 
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fibrosis " described by Duhamel (1971), we would like to emphasize the specific 
appearanc~of myelofibrosis in this disease. I t  is responsible for the dry tap and 
is quite different and easily distinguishable from any other kind of sclerosing 
myeloproliferative disorders (compare Figs. 4-5a-d).  There may be some doubts 
about this statement, since some authors have claimed an inability to differ- 
entiate the myelo- and lymphoproliferative disorders by morphometric analysis 
of the pattern or quanti ty of fibres (Lennert et al., 1975). Differences between 
material from necropsies and bone marrow biopsies have yielded new possibilities 
for investigation, especially when performed in early stages for diagnostic reasons 
or for clinical staging in patients with various lymphomas or myeloses. 

In conclusion, iliac crest biopsies have proven to be the most valuable method 
in establishing the diagnosis of ttCL, because the characteristic morphological 
features of this disease are present. The possibility of the simultaneous evaluation 
of remnants of hematopoiesis may favour this method in comparison with lymph 
node biopsies. Semithin sections of non-decalcified acrylate embedded marrow 
specimens give outstanding results for light microscopy, which is essential for 
diagnosis of this haemoblastosis. However, the method itself is not essential for 
recognizing HCs, since excellent paraffin wax embedding is also satisfactory. 

Electron microscopy of mature HCs in the bone marrow confirms the results 
of several other authors, which were usually obtained by investigating bnffy coat 
cellsof peripheral blood (Trubowitz et al., 1971 ; Burns and Itoak, 1973; Daniel and 
Flandrin, 1974 ; Schnitzer and Kass, 1974 ; Catovsky et al., 1974 b ; Katayama et al., 
1972 ; Ghadially and Skinnider, 1972 ; Diillmann et al., 1974) or liver infiltrates (Fa- 
bre et al., 1974). In our 3 cases we were not able to detect the peculiar ribosome- 
lamellae complexes seen in various amounts in HCs (Katayama et al., 1972, 1973). 
The tri-dimensiona] structure of these tubular complexes has been analyzed by Da- 
niel and Flandrin (1974) and their model resembles the cylindric inclusions of atypi- 
cal plasma cells observed in certain cases of multiple myeloma (Krull et al., 1973). 
Analogous to plasmacytoma cells these ribosome-lamellae complexes may represent 
a disturbed synthesis of immunoglobulins which are not secreted into the extra- 
cellular space but deposited in the area of the rough surfaced endoplasmie 
reticulum. Fibre formation in HCL is probably induced by HCs and mediated by 
the fibroblasts randomly dispersed among those cells. A similar dispersion of 
fibroblastic cells with surrounding microfilaments and bundles of collagen fibres 
could not be detected in CCL or lymphosarcoma infiltrates nor in a case of 
chronic myelo-monocytic leukemia (Georgii and Thiele, 1976). Even in the very 
early stages of chronic megakaryocytic-granulocytic myelosis, fibres are not 
usually present in such amounts and particularly with such a regularity of 
distribution (Thiele et al., 1976). In tiCs micropinocytosis may be observed 
frequently, but no gross phagocytosis comparable with the histiocytic-phagoeytic 
reticulum cells is seen. Micropinocytosis may be at least partially responsible 
for microvilli formation of the plasma membrane. The absence of a phagocytosis 
even in the most immature forms of tiCs agrees with the findings of many 
other authors made in mature HCs (review by Daniel and Flandrin, 1974). In  
contrast to these observations Katayam~ et al. (1972) and Ghadially and Skinnider 
(1972) found erythrophagocytosis in some I-ICs. In  vitro phagocytic capacity 
of latex and various bacterial particles was demonstrated by Flandrin et al. 
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(1973) ; Daniel  and  F l and r in  (1974) and  v. t t e y d e n  et  al. (1976) in cont ras t  to the  
f indings of a negligible phagocytos is  by  Beachey  (1969); l~ubin et  al. (1969); 
Schrek and Donnel ly  (1966) ; Y a m  et al. (1968); Berg and B r a n d t  (1970); Mitus 
et  al. (1961) and  most  recen t ly  by  Ca tovsky  et  al. (1974a ,b). The cont roversy  
concerning the  phagocyt ic  ac t i v i t y  of HCs in vivo d i rec t ly  concerns the  problem 
of the  origin of HCs. F r o m  the  morphological  po in t  of view the  "ha i r iness"  seems 
to resemble  the  surface s t ructures  of l ymphocy tes  (Sul l ivan et  al., 1974; Schni tzer  
and  Itammack, 1974), r a the r  t han  normal  and  leukemic monocytes  as s t a t ed  b y  
(Golomb et a l ,  (1975). I f  the i r  funct ional  ac t i v i t y  is compared  with the  monocyte-  
macrophage  series of cells t hey  do not  form roset tes  wi th  sheep e ry throcytes ,  
show poor  adhesion and negligible phagocytos is  in vivo. On the  o ther  hand  there  
arc  surface bound  immunoglobul ins  and there  is no phy tohaemagg lu t in in  (PHA) 
s t imula t ion  (Hank e t a l . ,  ]1974; Ca tovsky  e t a l . ,  1974a; Mende e t a l . ,  1975). 
These funct ional  character is t ics  indicate  t h a t  the  HCs p robab ly  are of lympho-  
cyt ic  origin closely resembling the  B lymphocy te  and t h a t  therefore  HCL should 
be classified as a lymphopro l i fe ra t ive  disorder.  

We are greatly indebted to our clinical colleagues for their cooperation and the oppor- 
tunity of repeated biopsies in their patients: Professors H. Kleinsorg, Hildesheim; K. Mainzer, 
Hamburg; H. Poliwoda, Hannover; W. Pribilla, Berlin; and A. Stacher, Wien. We have to 
thank Professor E. Reale, Hannover, for his encouraging support and critical discussion of 
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