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BE IG A D MALIG A T PROLIFERATIVE RESPONSE1

Denna/ Inf,ltmtion. Origi11 and lmportance 

Gerd Klaus Steiglcder 

From the Departme11t of Dermato/og_1·. U11i,·ersity o/Cologne, Colog11e. Germa11,· 

Ab.1trac1. Lymphoreticular intiltra1ion (LRI) i, the most 
common type of dcrmal infiltration. The LRI is made up 
of two main components: (iJ a dermal skeleton. and (iil the 
infiltration in a s1ric1 scnse. (i) The dcrmal skeleton con
sists of thc blood ves,el involved, most probably a post
capillary venule. and activated fibroblasts (Fig. 3). The 
activated fibroblasts contain "paraplasmatic granules'" in 
their processes (Fig. 4). Sincc the fibroblasts are in mutual 
contact by their ramifications (Fig. 3), they are retic
ulum cells by definition (Bes,is). In our opinion they are 
the only local reticulum cells in the derrnis. They are not 
slem cells, nor do they belong to the reticulo-endothelial 
system and they do not give rise lo histiocytes. (ii) In the 
�keleton of LRI. other cells infiltrate. predominantly 
monocytes and lymphocytes. The LRI may specialize and 
contain v.i.rious amounts of neutrophilic. basophilic. or 
eosinophilic leukocytes and plasma cells. lf enough 
8-lymphocytes and plasmacells are involved, abnorma)
globulins may be produced (e.g. syphilis Il). The
lymphomas are considered lo be malignant proliferative
disorders of LRl-type. LRI is found in allergic ,preading
reactions mediated by stimulated lymphocytes. A similar
spreading of lymphocytes is 10 be expected if the allergen
sensitizes a lymphocyte with neoplastic information (e.g.
tumor virus) (Fig. 6). The degree of dedifferentiation and
the response of the organism to the dedifferentiated
lymphocytes is the reason for the variety of lymphomas.

Key words: Lymphoma; Fibroblasts; Monocytes; Retic-
ulum cells; Stimulated lymphocytes; Mucin
osis 

I. Benign proliferative response

The topic. dermal infiltration covers a wide field, 

but the discussion here, will be confined mainly to 
just one type of infiltration-the lymphoreticular 

(LRI). 

Other names for LRI are lymphomonocytic, 

lymphohistiocytic, lymphadenoid. mononuclear. or 

merely round cell infiltration or reaction. It has also 
been called perivascular island rcaction ( 17). 

' Presented as part of the Sven Hellerström Lecture in 
Stockholm, September 6. 1974. 

Reaction is a betler term !han infiltration. since 

the word reaction distinguishes between this 

phenomenon and malignant proliferative disorders, 
as well as indicating that the disorder involves not 

only celb of the infiltrate that invade 1he dermis. 

but also residents of the dermis itself (47). 

LRI is the most common infiltration in skin. It is 

found in various conditions. e.g. allergic eczema
tous contact dermatitis. drug eruptions. infectious 

exanthemas (virus. bacterial. treponemal. fungal. 

epizoonoses), autoimmune phenomena (lupus ery

thematodes, lichen planus), defence reactions 
against tumours. and in transplantation. 

An extreme variety of LRI is lymphocytoma. 

with the formation of reaction cent res. Another va
riety is tuberculoid granuloma. Here, the parallel 
between immunological defence and infective 

agents is weU known; in a tuberculoid granuloma, 

relatively few bacteria or fungi are to be found. 
LRI is seen predominantly in the delayed type of 

allergy-according to Gell & Coombs, type IV 
allergy conveyed by T-lymphocytes. Animal exper

iments and observation of patients suggest that LRI 
may also be found in other allergic reactions. and 

even in the later stages of the Arthus phenomenon 

(17, 44. 45). 
It must be stressed, however, that the different 

allergic reactions (types I-IV according to Gell & 

Coombs) do not occur only in isolation. On the 

contrary, two or more reactions are frequently 

combined, as has been shown in particular by the 

study of penicillin allergy ( 12). 
In H & E sections the infiltrates seem to consist 

predominantly of two components: I) Larger cells 

with large nuclei and large nucleoli. These cells 
hold together by the ramifications of cytoplasma (3, 
9, 48, 54) and form a net, a reticulum. The word 

reticular in LRI is therefore used in a purely de

scriptive way. 2) Smaller lymphoid cells. 
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Table I. Cells in the dermis 

I. Residents
Nerve cells 
Langerhans cells
Melanin-forming? cell�
Muscle cells
Vascular cells
Mast cells 
Fibrocytes
Histiocytes?
Reticulum cells??

2. e1ghbours
Epithelial cells
Mclanin-forming cells
Fat cells

3. Visitors and .. migrant workers .. 

( .. Gastarbeiter")
Leukocytes ( Eos. Pol. Bas)
Lymphocytes (8. T. 0)
Plasma cells 
Monocytes

4. lnvaders
Tumour cells

In cryostat sections, which can be prepared with 
virtually 110 shrinkage. it can be seen that the two 
types of cells stick as close togcther as might be 
expected of macrophages and lymphocytes. accord
ing to the most recent discoveries in immuno
biology (6. 13. 19. 20. 27. 28. 56}. 

However. this simple picture derived from 
routine sections is deccptive. Numerous other cells 
participate in LRT. bul these. for example baso
philic leukocytcs (8). can be der:nonstrated only 
with special staining techniques or after special pre
treatment. Therefore lymphoid cells which do not 
behave like T- or B-lymphocytes. are not necessar
ily O-lymphocytes. 

Before considering the basic details. it would be 
as well to recapitulate which cells one may expect 
to find in the dcrmis (Table l). 

Cells in the dermis 

There are four main cell groups in the dermis 
(Table I). I. The residents of the dermis-in other 
words, those cells which are born there and reside 
there permanently. A question mark can be set 
against some cells usually regarded as residents. 
since it is doubtful whether hjstiocytes and retic

ulum cells are natives of the dermis. Monocytes 
migrating through the dermis have apparently been 
mistaken for histiocytes. Fibroblasts phagocytize to 
a certain degree (22, 36, 41) and also reveal a high 
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act1v11y of hydrolytic enzymes and so apparently 
they too have been called histiocytes. Fibroblasts 
are generally recognized as another functional 
condition of fibrocytes. 

2. 'eighbours occasionally visit the dermis.
Apart from tumour�, the inva�ion of the dermis by 
epithelial cells is a rare phenomenon. It i· to be seen 
for e>.ample in lichen planus (colloid bodics). but we 
have also found it in the skin of children with pheo
chromocytomas (23. 53). 

3. Visitors and migrant workers are cells which
visit the dermis in order to help the skin fulfil vari
ous vital functions. 

4. Tumour cells.

Nen·o11s e/e111e11ts 

Neurohistology has been discredited by over
evaluation of sil.ver-stained fibres. With t he electron 
microscope. however. nerve elements may be rcc
ognized more precisely. My colleagues Mahrle and 
Orfanos havc found that Merkel cells, most prob
ably nerve receptors. are present not only in the 
human epidermis and hair follicles. but also in the 
dermis. Degenerative changes (osmiophilic bodie<;) 
have been seen in cutaneous nerves damaged by 
drug,; or tumours (42} (Fig. I}. In contra�t to many 
other cells. the influence of nerve elements does 
not necessarily depend on their quantity. To neglect 
the rapid information that nerve elements give to 
and receive from the central nervous system, would 
be like acting in the age of electronics as if we were 
still living in the age of stage coaches. 

Langerhans cells 

Langerhans cells. for a long time neglected, are now 
considered to derive from me�enchyma and to have 
a special function as mediators of allergic reaction 
of the cellular type. But many questions concerning 
their function and origin remain unanswered (7). In 
the normal epidermis, lymphoid cells. probably 
lymphocyte� and monocytes. are available to react 
with allergen�. 

Mast cells and basophilic leu/..ocytes 

Mast cells are located around the blood vessels 
from which infiltrate� develop. Just a few of our 
findings in relation to mast cells in normal and 
pathological skin ought to be mentioned. By mere 
observation it is hard to determine if the number of 
mast cells in pathological skin is increased or di
minished. as we learned when trying to count mast 
cells per mm3 • Apparently. they are not stainable 



and are even absent under certain conditions-a 
phenomenon which remains to be studied (53). The 

increase in mast cells in the papillary body of 

psoriatic lesions and the very early decrease as a 

result of successful therapy with dithranol, is 

remarkable (43). Unpublished observations by 

Klinzig and myself suggest that mast cells in the 

dermis may vary considerably in quality. For ex

ample. numerous mast cells surround basal cell epi

theliomas, in whose strama, more mast cells are 

sometimes present than in exanthematic lesions of 

urticaria pigmentosa. but the functional difference 

is obvious. Mast cell and leukocytes and especially 

eosinophilic leukocytes occasionally give a strongly 

positive dopa-reaction. which may lead to diagnos

tic errors (Fig. 2). 

Eosinophilic Jeukocytes 

The functional and diagnostic importance of 

eosinophilic leukocytes is not yet clear (3). Our own 
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Fig. I. Dystrophic axoplasma of a 

cutaneous nerve with osmiophilic 
lamellar bodies (Counesy of Drs. 

Runne & Orfanos (42) x2 I 000). 

histological examinations of insect bi tes amongst a 
group of inpatients all bitten by the same gnats 

<luring the same period. revealed that. in contrast to 

general opinion. eosinophilic leukocytes are some

times absent from insect bite granulomas. When 

neutrophilic leukocytes degenerate or are dried out, 

e.g. in the horny layer. their cytoplasma is stainable

with eosin. Special techniques are necessary to dis

tinguish such leukocytes from true eosinophils.

Thus. whereas H & E sections give the impression

that there are numerous eosinophils in pustular

psoriasis or in mercury dermatitis. special staining

techniques for eosinophils reveal that there are few

or none.

Ske/eran of LRI 

The LRI possesses a skeleton of its own. consisting 

of residents of the dermis: (i) the vascular tree (ven

ules) (27. 28. 44. 45. 54). (ii) reticuium fibres con

necting the venules with the surrounding connec-
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tive tissue of the dermi:,, and (ii1) the fibrocytes 

coordinated with the venules. 

Using microradiograms (X-ray� of hi:,tological 

sections) and polarized light. we found that the col

lagenous bundles in the region of LRI wcre absent 

but had not usually been pushe<l a�ide (44. 45). 

Blood 1•es.1e/.1 

LRI develops arouml small blood vessels and. ac

cording to our studie� and the findings of other 

authors (27. 28. 44. 45. 47. 54). these are most 

probably venulcs. In lymph node� the post-capillary 

blood vessel\ apparently have a �pccial function in 

the circulation of lymphocyte�. In contra�t to the 

artcrioles. reticulum fibrcs rad1ate from the venules 

10 the dermis. so that the venules are much more 

closely linked to the collagenou� tissues 1han the 

anerioles. 

Reticulum Jibres 

Reticulum fibres are found in infiltrates of varying 

origin (e.g. ,yphilis 11. leishmaniasis. tuberculoid 

infiltrates. hcmangiomas and malignant prolifera

tive disorders). Like many other authors. we there

fore feel that reticulum fibres are of little diagnostic 

value in benign and malignant disorders. anti in the 

determination of cells (48). 

Fibrocyte., a11d.fibrobla.1ts 

Fibrobla:,1:, and fibrocytes are celb that are even 

more interesting than was thought in earlicr day�. 

Apparently they may contain contractile fibres ( I:!. 

34). Our hi:,tochemical studie� have revealed that 

the fibroblasts in the dermis are coordinate<l with 
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Fi[!. 2. Dopa-positive eosinophilic leuko
cyte around a venule in allergic granulo
matosis (Churg & Strauss). x95. 

particular blood vessels. with a specific vascular 

"tree" (GefäjJbaum) (47. 49. 54). From this vascu

lar tree. most probably a venule. fibrocytes are 

"activated" and morphologically they become 

fibroblasts (Fig. 3) (33. 49. 54). They reveal a higher 

cnzyme activity (non-specific esterases. leucine 

aminopeptidases). their nuclei and their nucleoli are 

cnlarged. and the cytoplasm is swollen and more 

basophilic. 

This phenomenon b found in allergic reactions of 

the delayed typc !Fig. 3). The activation may in

volve the fibrocytes in the entire dermis and in the 

collagenou� sepia of the subcutaneous laycr of the 

area concerned. Connective ll!>�ue cell<, change 

1heir functional statc more rapidly than other cells. 

Therefore classification of conncctive tissue cells 

by histochemical techniques is of relative value 

only. 

Fibrocytcs have long extensions which are easily 

�cen in thick. unfixed. cryo�tat section� (Fig 3). 

When activated. these fibroblasts contain para

pla�matic granules in their extensions (46. 52). Ac

cording 10 our histochemical findings the chernical 

compo�ition of the�e paraplasmatic granules is var

iable (46). The granules are mostly basophilic. but 

thcy are �ometimes metachromatic and/or stained 

with alcian blue or even with mucicarminc (Fig. 4) 

(46. 52). When numerous granule� are present. they 

may appear like ex tracellular deposit� of glyco:,
aminoglycans in the dermis. e�pecially �ince such 

deposits are sometimes pre�ent at the �ame time. 

The fibroblasts probably produce an abnorma! 

mucous ma1erial in �omc mucinoses. 

Paraplasmatic granules must be distinguished 



Fig. J. Ac1iva1ed fibrocy1e, (fibroblit�I\) around a venule 
in allergic con1ac1 dcrma1i1i, caused by, DNCB in a patient 
with malignant melanoma. fhe fibroblas1s are m contact 
with each other by their extensions (non-specific ester
ases). x 90. Reproduced from (47). 

from microorgani,m�. c.g. leishmanias and other�. 

and also from rcmnants of nuclei. �ince leukoclasia 

is. al least 10 some degrce. a common feature of 

LRI. 

We havc mentioned already that fibrocytö may 

phagocytize under certain condition, and 10 a cer

tain dcgree. This fact has led to the a��umption 

that cenain macrophage� (his1iocytes) derivc from 

fibrocyte�. Tis,ue culturc,. hO\\C\Cr. mal..c it clear 

thal thc ··profc,sionar· macruphage�. in other 

word, cells with a pronounced ability to phago

cy1ize larger par11cles. havc another origin 13. '.!.'i). 

The profe�sional macrophages �pread ovcr sur

faces. have a characteristic in their cell �u,facc with 
particular movements. and lhcy ha\ e ,pcc1ai -.ub

micro"copical "tructure, in thc cytopla,m (41 ). A Il 
in all. thi, con�titute, a preci,c de,cription of a 

monocy1e (3). Unfortuna1ely. our concep1ion of 

monocytes is derived from blood smear, where 
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they look large and flat owing 10 their special ability 

to spread over 1he slides (3). Monocytes are no 

larger than othcr blood cells: their surface is full of 

ruffles. as has been clearly demonstrated by an ex

cellent picture taken by Bessis with a ·canning 

microscope (3). Thus, 1hey are able to surround 
particlcs and 10 bind antigens and prepare them for 

lymphocytic activity. 

Reticu/ar cells ( l?etik11/111>1-Zelle11) 

·'The reticular cell appears to be a myth in any se-

1ious discussion of connective tissue." ... ''The

term reticular cell seem1> to be confusing and po�

sibly redundant and if used should be <lefined"

(6, p. 3).

A� A�choff himself ,1resse<l. the reticulo-endo

thelial ,ystem i'> purely functional. and has now 

already shrunk to a monocytotic-phagocytotic sys

tem (3). When Aschoff ftrst reportcd on 1hc RES. 
Lubarsch (31) pointcd out that phagocy1osis is a 

relative and not a characteristic phenomcnon of 
cell'>. S1imula1cd and damaged cell, <;lart to phago

cy1ize. Some authors call immature cell, reticular 

cell�. from which somc or even all type� of blood 

cells and of connectivc ti�sue celb are �upposed 10 

deri\'e <3. 6. �.S. �6. 48. 50). In 1he bonc marro� 

Fig . ./. Parapl,1,ma1ic granule, in thc cxten,ion, of fibro
blast,. Plaquc-lil..c form of cutaneou, mucmo,i,. muc1-
carmine. x I 000. 
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such cells exist. but it is better 10 call them stem 
cells in order to avoid confusion (6). In the dermi� 
the presence of such cells as re�i<lents has nevcr 
been established. 

For other authors the reticular cell is just a border 
or supponing cell (Beie1<ze/le oder Sriir::.�dlc) which 

is supported by reticulum tibres (3, 6. 48). The 
fibrocytes are such cells in the dermis. but 1hey 
are excluded from the RES (3). 

Thus. the question is open as to where the 
macrophages originate. According 10 Maximow and 
his colleagues, some (though not all) lymphoid cells 
may become macrophages (25. 48). It is ccrtain that 
some macrophages look like lymphoid cell!>. but it is 
also well known that monocytes have the ability 10 
alter their appearancc drastically. Under certain 
condi1ions they may look like !,mall sau�ages and
appear in cross section like lymp

.
hocyte� (48). The 

findings of several au thors reveal that in granulorna 
the macrophage!, derive from cells not preexisting 
in the dermis but coming from blood stream. either 
from lymphocytes or monocytcs (4.15.35. 41. 55). 

Lymplfocytic stimu/arion 

The discovery of lymphocytic s1imulation in vitro 
by Nowell. Hungerford, Donelly and Beck in 1959 
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wa� not only an important step in immunology but 
also opened new frontiers in histology ( 11. 30. 45). 

Wi1hout tloubt lymphocytic stimulation was seen 
anti described much earlier by Maximow and his 
pupih. espccially Lang. but �ince I959 lymphocytic 
stimulation ha, been inc.luced under controlled con
ditions. My colleaguc Orfanos, together with other 
v. ork ers at the Department of I nternal Medicine in
Cologne (38). examined stirnulated lymphocy1es 
with an electron microscope. They found signs of 
phagocytosis ·in stimulated lymphocytes. bur no 
definite transformation to macrophages. Despite the 
authors· own caution. they wcre misquoted as actu
ally having <,een real transformation (28) . Kunzig 
and I then induced a \eries of histochcmical reac
tions in stimulated lymphocytes. as previous ac
counts had been so controversial ( 11. 19. 30). In our 
experiments the stimulated lymphocyte� behaved 
like lymphocytes and not as macrophages. and 1he 
activity of non-specitic esterases remained very 
weak . On the other hand cells with a strong activity 
of non-specific esterases are found very early on in 
LRI (44. 45). The Rebuck-test (skin window test) 
reveab a predominance of macrophages. as all au
thors have described ( 16. 25). However. transitional 
forms between lymphocytes and macrophages are 
not to be seen (25). 
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Fig. 6. Malignant proliferative respon�e. An allergen (A) 
sensitizes a lymphocyte with neoplastic information (e.g. 
tumorvirus). the �ensitized lymphocyte returns 10 the 
lymph node (LN) and gives rise to a clone of lymphocytes 
with the �arne rnalignant information which thcn spread 10 
the skin. Herc a neoplastic proliferation with and without 
benign granulomatous reaction develops. The neoplastic 
lymphocytes may produce migration-inhibition factors 
and leukotactic factors (M .I. F.) as normal stimulated 
lymphocytes. s.c. =stratum corneum. E=epidermis (re
produccd from (47).) 

Without going into detail here. there is an interac-
1ion bctween B- and T-lymphocytes and, in addi
tion. be1ween lymphocytes and monocyte� ( 11. 13. 
20. 56) (Fig. 5).

The stimulated lymphocytes produce leukotactic
factors and inhibit the migration of monocytes. as 
well as other leukocyte� (Fig. 5). It is easy to under
stand that this results in an accumulation of macro
phages, and s1imula1ed and non-stimulated lympho
cytes. and so lhe early appearance of macrophages 
in lymphocy1ic stimulation at least does not exclude 
the possibility 1hat the macrophages may be derived 
from monocy1es. On the other hand. modern 
studies of lymphoblas1omas suggest that morpho
logical cells similar 10 histiocytic or relicular ele
ments may derive from lymphocytes. for example 
in nodular lymphoma (29). 

Demonstration of Iymphocytic �timulation in the 
dermis is of practical in1eresl. Through the absorp
tion of 3H-thymidine by stimulated lymphocy1es, 
Iymphocytes with and without s1imulation may be 
distinguished from one another. thus in allergic 
eczematous dermatitis (24). Pullmann and I found 
numerous lymphoid cells Iabelled wi1h 3H-thy
midine in the inliltrates of malignant melanomas. 
but not around other tumours (39, 40). Primary 
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melanoma differed from metaslasis. With the 
sprcad of metastasis. lhe number of labelled cells 
decreased. Practically all labelled cells were 
lymphoid. but 1.25% contained melanine gran
ules (39). 

Il. .\1alig11a11t pro/iferatil'e respo111e 

Thcre is no sharp barder line between the morpho
logy of benign and malignant proliferative dis
orders. Besides the clinical picture and course. it b 
principally the morphology of cells that helps us 10 
distinguish bctween benign and malignant disorders 
(2. 15. 48. 50). In brief. the lymphoma� �eem to be 
the malignant variety of LRI. Solitary sarcomas of 
the skin are rare; primary multiplc neoplastic 
lymphoreticular proliferations are common ( 15. 47. 
48). The parallel betwcen thesc spreading reactions 
and those of allcrgic spreading is obvious. as can be 
seen from allergic eczematous dermati1is and other 
allergic phenomena (mycids. drug eruption). Some 
spreading reactions mainly involve the epidermi� 
and the upper dermis. and it has been assumed that 
the formation of spongiotic vcsicles is caused by 
invading cells ( 18. 49. 54. 57). Other exan1hemas arc 
predominantly related 10 the deeper dermis. Fig. 6 
explains our theory (47): The --1ymphocyte on call" 
prowls through the dermis and also through the 
epidermis. It linds an allergen---or its allergen-and 
becomes sensitized. It returns to the Iymph nodc 
and creates new generations of lymphocytes. which 
again spread to the dermis in order to lind their
targets. l f  the --Jymphocyte on call .. has taken on a
neoplastic information. i.e. through a previous con
tact with a 1umour virus ( I ). its behaviour may be 
fatal for the individual involved. The lymphocyte 
returns to the lymph node and gives rise to an 
abnorma) generation of lymphocytes which spread 
all ovcr the integument. According to the degree of 
abnormality. granulomas of varying malign ity will 
develop, ranging from completely non-differen
tiated cells similar to stem cells without reticular 
fibres. lo granulomas similar 10 LRI (5. 15. 48, 50). 
This is indeed the actual �ituation we find in 
lymphomas (2). In addition, depending on the anti
genicity of tumour cells and the functional similarity 
to normal lymphocytes and also depending on the 
immunological situation of the organism, other cells 
will accumulate around the neoplastic lymphocytes 
(47. 48. 50). These may be T- or 8-lymphocytes 
(51). Pathological B-lymphocytes produce patholog-
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ical immune globulin� which arc not infrequently to 

be foun<l in patients with lymphomas (21. 37). 
Immunological characterization of lymphocytic 

and monocytic cell, "il! an"�er man) of these 
que�tion, ( 10. 32). but unfortunately --.c our�elves 
have not yet been able 10 isolate cnough undamag.ed 
cells from the lymphomas to obtain results. 
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