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Cutaneous Inflammatory Pseudotumor

Lesions Resembling ‘‘Inflammatory Pseudotumors’’ or
“Plasma Cell Granulomas’ of Extracutaneous Sites

Mark A. Hurt, m.D., and Daniel J. Santa Cruz, M.D.

This report describes four cases of a previously undocu-
mented circumscribed idiopathic inflammatory fibroscle-
rotic lesion of the skin. The lesions occurred in two black
women and two white men; they had been apparent from
months to a year. The nodules were solitary; two were
located on the arm, one on the calf, and one on the pos-
terior neck. The clinical diagnoses included nodules, ke-
ratinous cyst, pilar tumor, pilomatricoma, vascular leio-
myoma, dermatofibroma, and metastatic carcinoma. The
lesions were grossly white, homogeneous, and circum-
scribed; one was located in the superficial subcutis and
three in the reticular dermis. Histologically, they were
sharply circumscribed and surrounded by a dense periph-
eral rim of lymphocytes and plasma cells. Peripheral ger-
minal centers were noted in two cases. All cases had
variable amounts of fibrosis centrally, giving them the
low-power appearance of lymph nodes; however, no sub-
capsular or medullary sinuses were found. In the center
of the lesions, the mononuclear infiltrate was accompa-
nied by eosinophils and neutrophils. Virtually impercep-
tible vasculature was noted in portions of three lesions; in
the fourth lesion, high endothelial venules were seen in
the lymphoid portions, and ‘‘targetoid’’ perivascular scle-
rosis was seen in the central portions. There appears to be
a transition from the early, mostly inflammatory, lesions
to the sclerotic ones. The process seems to be reactive in
nature. No obvious local or systemic etiology was found
in our series, and follow-up of 2 to 5 years has been non-
contributory. These mixed-cell proliferations resemble
the extracutaneous masses that have been described in
numerous viscera—particularly the lung—as ‘‘inflamma-
tory pseudotumors’’ or “‘plasma cell granulomas.’’ In our
opinion, these lesions also bore a superficial resemblance
to cutaneous lymphoid hyperplasia secondary to insect
bites. Other differential diagnostic considerations include
dermatofibroma, nodular fasciitis, Kimura’s disease, epi-
thelioid (histiocytoid) hemangioma, and reactive lymph
nodes.
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“Inflammatory pseudotumors’ or ‘“‘plasma cell
granulomas’ are uncommon idiopathic benign le-
sions that have been described in a variety of vis-
ceral organs and deep tissues, particularly the lung
(10,58,60,77). In general, they are discrete, circum-
scribed, nonencapsulated masses composed of a
mixed cellular infiltrate that includes plasma cells,
lymphocytes, eosinophils, and neutrophils. Sclero-
sis is a finding in many lesions; high endothelial
venules are also usually seen in the most prominent
areas of lymphoid infiltration. Germinal centers are
present in some lesions.

Over the last few years, we have had the oppor-
tunity to study four cutaneous nodules resembling
the deep or visceral inflammatory pseudotumors
described in the literature. Thus, we have termed
these lesions ‘‘cutaneous inflammatory pseudo-
tumors.’’ This paper details the clinicopathological
features of these cases.

MATERIALS AND METHODS

The cases were obtained from the consultation
files of one us (D.J.S.C.) and from the files of
Barnes Hospital and St. John’s Mercy Medical Cen-
ter divisions of surgical pathology. All tissues were
stained with hematoxylin and eosin (H & E) by
standard methods. Case 2 was supplied with slides
stained with anti-IgM, IgG, IgA, k, \, and appro-
priate controls; information concerning the specific
manufacturer was not supplied by the referring pa-
thologist. In addition, histochemical and immuno-
histochemical stains were applied to one case (case
4) in which a paraffin block was available. The fol-
lowing histochemical stains were obtained: Leder,
reticulin, trichrome, iron, congo red, GMS, PAS
(fungal control), AFB, and B&B. Immunohisto-
chemical stains included S-100 protein (polyclonal,
1:500 dilution, DAKO), vimentin (monoclonal, 1:10
dilution, DAKO), and Factor VIII-related antigen
(polyclonal, 1:200 dilution, DAKO).
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RESULTS

The clinical features are summarized in Table 1.
There were two black women and two white men.
The patients were 19, 39, 40, and 64 years old, re-
spectively. The only patient with a known disease
was case 4, who had, in the year prior to the devel-
opment of the skin lesion, undergone segmental
colectomy for Dukes’ A colon adenocarcinoma.
None of the patients gave any history of bites or
injections, and the lesions were of relatively uni-
form size. A wide differential diagnosis was consid-
ered, including fibrous, adnexal, and metastatic tu-
mors. The follow-up period ranged from 2 to 5
years. Postexcision, there were no recurrences at
the site or development of new lesions.

The pathologic features are summarized in Table
2. The epidermis was normal in all cases; no hyper-
plasia was present. All of the nodules were well
circumscribed but not encapsulated (Fig. 1a, 2, 3a).
There were no sinuses between the surrounding tis-
sue and the nodules; all the Iesions showed a direct
transition (Fig. 1b). Case 1, however, had a small
artifact in the deep portion that mimicked the sub-
capsular sinus of a lymph node and was responsible
for the initial diagnosis of a dermal lymph node (Fig.
1a). Cases 1-3 were located in the reticular dermis;
the fourth nodule was located principally in the sub-
cutis and connected by a small track of reticular
dermis.

Low-power architecture was diffuse to slightly
fascicular in cases 1 and 2 (Figs. 1a and 2). Cases 3
and 4 (Fig. 3c) displayed some storiform arrays; this
is the most likely reason that case 3 was initially
diagnosed elsewhere as a dermatofibroma. All of
the lesions contained varying amounts of sclerosis,
which were blue with the trichrome stain, but it was
most prominent in case 4 (Fig. 3b, d). In fact, this
particular case showed a slight multinodular pattern
with thickened collagen fibers, but no keloidal col-
lagen was found. Reticulin stains highlighted the
complex supporting meshwork (Fig. 3d inset).
Congo red stain was negative, and minimal iron was
seen within the lesion.

The vascular pattern was virtually imperceptible

on H & E in cases 1 and 2; however, cases 3 and 4
showed a number of high endothelial venules pre-
dominantly in the areas of heaviest mononuclear
infiltration. Case 4 also showed variable numbers of
these venules in the sclerotic areas (Fig. 3d); some
were surrounded by laminations of dense collagen
that formed a ‘‘targetoid’’ appearance. Factor VIII-
related antigen also demonstrated a number of thin-
walled vessels throughout the more diffuse and in-
flammatory portions.

A mixed inflammatory infiltrate was present in all
cases. In fact, germinal centers were seen in the
peripheral portions of cases 1 and 4 (Figs. la and
3a). There was a predominance of mononuclear
cells, principally plasma cells, in the first two cases.
A cutaneous lymphoma with plasmacytoid features
was initially suspected in case 2, but immunohisto-
chemical stains for immunoglobulins showed a
polyclonal staining pattern with IgG, IgA, IgM, «
and A\. A small number of eosinophils were also
present in the first two cases, but fewer of neutro-
phils were seen than in cases 3 and 4. In the latter
two cases, however, a mixed-cell infiltrate, includ-
ing many neutrophils, was noted; it was more prom-
inent in case 4. Leder stain highlighted these focal
collections of neutrophils; minimal numbers of mast
cells were seen. Polarization microscopy for foreign
material, and GMS, PAS (fungal control), and AFB
stains on all cases were negative.

Additional immunohistochemical stains on case 4
revealed that the stroma was rich in vimentin-
containing cells and showed considerable participa-
tion of S-100 protein—positive dendritic cells.

DISCUSSION

3

Lesions with such names as ‘‘inflammatory
pseudotumor’’ or ‘‘plasma cell granuloma’ have
been reported for many years. These inflammatory
masses can occur at any age. They are found most
commonly in the lungs, where over 200 cases have
been reported (10,58,60,77); but many other sites of
visceral or deep soft-tissue involvement have been

TABLE 1. Cutaneous inflammatory pseudotumor: clinical features

Age Size
Case (yr) Sex Race Site (cm) Duration Clinical diagnosis Follow-up

1 19 F B Posterior neck 1.3 1yr Keratinous cyst vs. pilar tumor S5yr

2 39 M w Rt upper arm 0.8 Unknown  Lesion S5yr

3 40 F B Rt calf 0.8 1yr Dermatofibroma 4yr

4 64 M w Lt arm 1.3 8 mo Pilomatricoma vs. vascular leiomyoma vs. 2yr
metastatic carcinoma (colon primary,
Dukes’ A)

Am J Surg Pathol, Vol. 14, No. 8, 1990
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TABLE 2. Cutaneous inflammatory pseudotumor: pathology

Size Germinal
Case (cm)  Location Stroma centers Infiltrate Vessels Orig diagnosis
1 1.4 Dermis Diffuse, fibrous Peripheral Mixed, plasma |, HE Lymph node
cell-rich

2 0.8 Dermis Diffuse, some No Mixed, plasma | Lymphoid hyperplasia
storiform cell-rich

3 0.9 Dermis Diffuse, storiform No Mixed, PC, E, N HE Dermatofibroma

4 1.3 Subcutis Slight nodular Peripheral Mixed, PC,E, L, N HE Inflammatory pseudotumor
pattern

PC = plasma cell, E = eosinophil, L = lymphocyte, N = neutrophil, HE = high endothelial venule, | = imperceptible

vasculature.

described, mainly as single case reports or small
series (Table 3) (24-29,53-62,71-73).

Whatever the anatomic site, the lesions share
many common features; these include circumscrip-
tion, variable amounts of sclerosis, and a mixed-cell
infiltrate with plasma cells. lymphocytes, eosino-
phils, and neutrophils. Reactive germinal cells are
present in some lesions, as are xanthoma cells.
Some lesions are associated with myofibroblastic
spindie cells resembling sarcoma, whereas others
have dense sclerosis resembling localized fibromas
or fibromatoses (70). Lymphomas are usually ex-
cluded after recognition of the polymorphous infil-
trate.

The spectrum of histological variability was so
obvious in the 32 pulmonary pseudotumors studied
by Matsubara et al. that the lesions were subdivided
into ‘‘organizing pneumonia-type,”’ ‘‘fibrocytic-
histiocytic type,”” and ‘‘plasma cell type’’ (58). The
concept of a wide morphological spectrum in these
lesions is certainly reasonable. When compared
with individual case reports from extrapulmonary
sites, it serves as useful nosological purpose, since
virtually every lesion has been associated with an
excellent prognosis. Most patients have had pre-
senting signs related to a mass or obvious obstruc-
tive signs if a viscus was involved. The patients who
had systemic illnesses associated with variable
signs of fever, anemia, weight loss, hypergamma-
globulinemia or hormone (41) abnormalities became
asymptomatic after excision of the lesion.

A heterogeneous group of lesions including
the progressive sclerotic, sometimes multifocal
(21), inflammatory conditions of sclerosing retro-
peritonitis (14,59), sclerosing mesenteritis (48) and
peritonitis (51), sclerosing cholangitis (9), sclerosing
mediastinitis (52), Riedel’s thyroiditis (89), tumefac-
tive fibro-inflammatory lesions of the head and neck
(63,87), orbital pseudotumor (4), and so-called
‘‘systemic Weber-Christian disease’ (12) share
many of the purely histological features of the vis-
ceral inflammatory pseudotumors and the cutane-
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ous nodules described herein. The major difference
with the progressive lesions is that they are not con-
fined to solitary circumscribed masses; instead they
have an infiltrative growth that encases vital struc-
tures at the site of involvement. The relationship of
the progressive lesions to the solitary pseudotumors
is not known, but in our opinion, the natural history
indicates that the progressive lesions are clinically
distinct processes that are biologically more aggres-
sive than the solitary lesions.

We have been unable to find a cutaneous lesion
comparable to the ones we describe; however, the
cases reported by Hale and Mackenzie (38) are sim-
ilar in some respects. They described five cases of
idiopathic inflammatory nodules in the shoulders of
young patients. None of the patients had any sys-
temic signs or symptoms. All lesions were excised
and none recurred. Their cases were all subcutane-
ous, and none involved the dermis. Histologically,
they exhibited a mixed-cell infiltrate with germinal
centers and an eosinophilic (not neutrophilic) infil-
trate. These lesions differed from ours in location,
circumscription, and neutrophilic infiltrate. Despite
the lack of clinical signs and symptoms, we suspect
that their cases represented examples of Kimura’s
disease.

We believe that the cutaneous lesions described
in this communication are morphologically similar
to the circumscribed visceral lesions: the ‘‘plasma
cell granulomas’ or ‘‘inflammatory pseudotu-
mors.”” We have not observed as wide a range of
histological changes as in the pulmonary lesions,
but there appears to be at least some variation in
our small series—namely, a spectrum of fibrosis, an
abundance of mixed-cellular infiltrate, and variable
numbers of peripherally located germinal centers.
Our observations also indicate that the number and
type of inflammatory cells are variable; some nod-
ules displayed numerous eosinophils and neutro-
phils, whereas others contained a predominance of
mononuclear cells. The high endothelial venules
seen adjacent to the germinal centers and areas of



FIG. 1. (a) Case 1. Low-power view of lesion showing
circumscription and peripheral germinal centers.
The central portion appears homogeneous and con-
sists of a mixed infiltrate. (b) Medium-power view
showing the periphery with one germinal center and
central sclerosis with mixed inflammation. No true
subcapsular sinus can be seen.
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FIG. 2. Case 2. This small circumscribed dermal nod-
ule lacks the germinal centers. It was characterized by
lymphocytes and a heavy polyclonal plasma cell infil-
trate confirmed by immunoperoxidase stains. Small
numbers of eosinophils and neutrophiis were present.

mononuclear infiltration most likely correspond to
the similar endothelium found in lymph node— and
mucosa-associated lymphoid tissue; presumably its
function is to mediate lymphocyte trafficking (49).
It is conceivable that some of these lesions repre-
sent an obliterative fibrotic inflammatory process
within a superficial lymph node, but we cannot be
completely certain.

The differential diagnosis of these cutaneous nod-
ules is wide, but for practical purposes, it can be
restricted to cutaneous malignant lymphoma, a few
selected tumors and hyperplasias, and the patterns
seen in some foreign body reactions, insect bite re-
actions, and reactions to certain infectious agents.

Cutaneous malignant lymphoma can readily be
differentiated from the cutaneous inflammatory
pseudotumors principally by identifying the poly-
morphous mixture of the infiltrate, circumscription,

Am J Surg Pathol, Vol. 14, No. 8, 1990

and sclerosis in the latter lesion. In cases where
there is some question, anti-immunoglobulin stains
may show the mono- or polyclonal nature of the
infiltrate, especially if it is plasmacytoid, as was the
situation in our case 2. It is distinctly uncommon for
a cutaneous lymphoma, either of B- or T-cell type,
to have sharp circumscription in the skin. These
lesions are almost always infiltrative; often they
have a ‘‘bottom-heavy’’ pattern that may involve
both dermis and subcutis. In cases of non—-mycosis
fungoides cutaneous T-cell lymphoma, the lympho-
cytes are hyperconvoluted or obviously pleomor-
phic as opposed to the reactive appearance of our
cases.

Cutaneous lymphoid hyperplasia or ‘‘pseudo-
lymphoma,”’ also contains germinal centers, but in
general, it lacks the circumscription, fibrosis, and
appropriate mixed-cell infiltrate found in all our
cases. Castleman’s disease is a particular type of
lymph node hyperplasia that occurs in three forms
(33): the hyaline-vascular type, the plasma cell
type, and the transitional or mixed type. These con-
ditions can be separated morphologically from cu-
taneous inflammatory pseudotumors principally be-
cause of the polymorphous infiltrate seen in the lat-
ter condition. In addition, our cases showed no
obvious remaining lymph nodes.

Benign, so-called ‘‘fibrohistiocytic’’ or myofibro-
blastic tumors, such as dermatofibroma, adult myo-
fibromatosis, nodular fasciitis, and dermatofibro-
sarcoma protuberans can be differentiated from our
cases by several criteria. Dermatofibromas gener-
ally exhibit epidermal hyperplasia over the lesion,
poor circumscription in the dermis, and, in some
cases, peripheral ‘‘keloidization” of collagen and
hemosiderin with aneurysmal areas. These features
were not seen in our cases.

Adult myofibromatosis is a circumscribed multi-
nodular lesion that occurs in the dermis or subcutis
(23). It is composed of spindle cells, cellular mes-
enchymal cells, and areas resembling smooth-
muscle cells. The sharp circumscription is similar to
our lesion, but adult myofibromatosis lacks a sig-
nificant inflammatory infiltrate.

Nodular fasciitis is typically a circumscribed sub-
cutaneous lesion with a ‘‘tissue culture’’ growth
pattern; it contains numerous spindle cells. Mitoses
are common; by contrast, our cases showed bland
cytology and sclerosis.

Dermatofibrosarcoma protuberans can be ex-
cluded due to its diffuse, infiltrative growth pattern
from the dermis into the subcutis. Additionally,
these lesions usually lack a significant inflammatory
infiltrate.

Other recently described lesions which have
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(b)

FIG. 3. (a) Case 4. This subcutaneous nodule is well circumscribed with peripheral
lymphoid and germinal center formation and a central core of fibrosis. (b) Reticulin
stain of this lesion accentuates the central sclerotic areas as hypodense areas sepa-
rated by linear reticular bands.

been termed ‘‘sclerotic fibromas of the skin’’ (69)
and ‘‘circumscribed storiform collagenomas’’ (57)
have circumscription similar to our cases, but they
lack any inflammatory infiltrate or prominent vas-
cular changes.

Epithelioid (histiocytoid) hemangioma (angiolym-
phoid hyperplasia with eosinophilia) and Kimura’s
disease, lesions which are often confused with each
other (36,83), can both be separated from cutaneous
inflammatory pseudotumors by applying several
criteria. In epithelioid hemangioma, the lesion may
affect the dermis, subcutis, or deep tissues. The
vascular component is expressed as lobules of
plump ‘‘epithelioid’’ endothelial cells protruding
into conspicuous vascular lumina, sometimes oblit-
erating the vascular space. The vascular component
is proliferative and predominates over the cellular
infiltrate. Additionally, although an eosinophilic in-
filtrate is present in some lesions, it is not charac-
teristically mixed with a neutrophilic infiltrate. In
contrast, in Kimura’s disease (44), the principal

sites of involvement, alone or in combination, are
lymph nodes, subcutis, and head and neck salivary
glands. Clinical eosinophilia is a common feature.
Dermal and subcutaneous involvement may occur
in some cases (83), but the lesions are somewhat ill
defined and not necessarily circumscribed. The
principal histological features include variable num-
bers of germinal centers associated with high endo-
thelial venules and an eosinophilic infiltrate as well
as sclerosis with or without sclerotic vascular lam-
ination. In lymph nodes, other features have been
documented, including proteinaceous germinal cen-
ter deposits, germinal center necrosis, and eosino-
philic abscesses (44). In our opinion, the sharp cir-
cumscription, polymorphous mixture of inflamma-
tory cells, and lack of a proliferative endothelial
component seen in the cutaneous inflammatory
pseudotumor help distinguish our cases from epi-
thelioid hemangioma and Kimura’s disease. In ad-
dition, none of our patients had any of the clinical
features usually attributed to Kimura’s disease.

Am J Surg Pathol, Vol. 14, No. 8, 1990



770 M.A. HURT AND D.J. SANTA CRUZ

() Y

(d)

FIG. 3. (c) Higher-power view shows a storiform architecture with a mixed infiltrate of
plasma cells, lymphocytes, eosinophils, and neutrophils. This type of infiltrate was
seen, in varying degree, in all lesions. (d) The central portions show distinct venules
with plump endothelial cells circumscribed by multiple layers of thickened collagen
fibers (‘“‘targetoid” collagenosis) and associated with a mixed infiltrate. These circum-
scribed vessels are highlighted by reticulin stain (inset).

Am J Surg Pathol, Vol. 14, No. 8, 1990
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TABLE 3. Extracutaneous
inflammatory pseudotumors

Involved site Reference

Respiratory system, pleura, and mediastinum, and heart
Oropharynx-larynx (26), (27)
(8)

Trachea

Lung (7), (58), (60}, (77), (81),
(82), (84)

Pleura (13)

Mediastinum (26), (27)

Heart (18), (35), (66)

Gastrointestinal tract, mesentery, peritoneum,
and retroperitoneum

Esophagus (53), (88)

Stomach (45), (75), (79)

Small intestine (25)

Large intestine (54)

Appendix (61)

Mesentery (25), (26), (27), (47),
(71, (72)

Peritoneum (90)

Retroperitoneum (90)

Hepatobiliary tract and pancreas

Common bile duct (37)

Gallbladder (19)

Liver (5), (17), (20), (42), (65),
(76), (78)

Porta hepatis (26)

Pancreas (1), (71)

Genitourinary tract and pelvis

Kidney (32)

Renal pelvis (24)

Urinary bladder (26), (27), (46), (62),
(71)

Ovary (64)

Uterus (34), (71)

Pelvis (50)

Soft tissue, skeletal-muscular system, and breast
Mandible (dental) (
Parapharyngeal (
Orbital (ocular) (
Upper limb (
Lower limb (
Breast (

Lymphoreticular system
Lymph nodes (
Spleen (
Thymus (
Tonsil (

Central nervous system
Parahypophyseal (
Meninges, cranial (
Meninges, spinal cord (29)
Ventricle, fourth (

Endocrine system
Adrenal gland (28)

Thyroid gland (15), (28), (43), (80),
(91)

In the skin, it is important to polarize specimens
with mixed-cell infiltrates because foreign body re-
actions can produce a wide spectrum of histological
patterns varying from almost entirely epithelioid
cells (sarcoidosis-like) to neutrophilic and eosino-
philic abscesses (some foreign-body reactions). A
few cases in this ‘“‘foreign body” spectrum have
been described in detail (2). Notably, cutaneous

aluminum reactions share several features with our
cases, mainly with regard to the composition of the
infiltrate. The aluminum reactions differ from our
cases in that they are poorly circumscribed, they
have numerous germinal centers throughout the le-
sion (not mainly peripheral), and they contain alu-
minum particles (31,74). Similar changes may be
produced and indeed are constant findings in reac-
tions to infectious agents such as mycobacteria,
bacteria, fungi, and mouth parts of arthropods.
Most of these lesions are not circumscribed, and
they seem to have a predominant cell type that may
be histiocytic (epithelioid), neutrophilic, or mono-
nuclear. Additionally, the infectious agent will ex-
plain the reaction if it is identified in tissue or cul-
tured in the appropriate medium. The arthropod
reactions often are granuloma-poor and eosinophil-
rich. They may sometimes be focally intense, but
they usually do not have circumscription and pe-
ripheral germinal centers.

The histological picture of chronic mixed-cell
vasculitis might briefly be considered in the differ-
ential diagnosis of the cutaneous inflammatory
pseudotumor because lesions of erythema elevatum
diutinum and granuloma faciale have a similar in-
flammatory infiltrate and erythema elevatum diuti-
num may show considerable sclerosis (30). Both of
these conditions, however, show true vasculitis and
can also be excluded on clinical grounds.

Finally, superficial soft-tissue lymph nodes exist
and can be readily differentiated from cutaneous
inflammatory pseudotumors by the presence of sub-
capsular and medullary sinuses in the lymph nodes.
Additionally, it is unlikely that a lymph node will be
found in the dermis; however, we have seen occa-
sional examples of small lymph nodes at the inter-
face of the dermis and subcutis. The main difficulty
in distinguishing the lymph node from the cutane-
ous inflammatory pseudotumor is at the initial low-
power assessment.

It is our opinion that these lesions are all second-
ary expressions of some antigenic stimulus, but as
yet there is no scientific verification. Thus, we can
only offer speculation on the progression of ‘‘early”’
to “‘late” lesions. In a very liberal sense, the pro-
gression might even include some fibrohistiocytic
lesions usually regarded as benign tumors. It is pos-
sible that many disparate causes lead to such in-
flammatory nodules; a persistent delayed hypersen-
sitivity reaction is the most attractive hypothesis
to us. g
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