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Abstract

Isolated splenic inflammatory pseudotumors
(IPT) are extremely rare, typically benign,
inflammatory lesions with varied clinical pre-
sentations that pose a diagnostic challenge to
clinicians due to their similarity in appearance
to neoplasms. We present the case of a young
woman diagnosed with a splenic IPT following
investigation for persistent anemia, raised
inflammatory markers, and polyclonal hyper-
gammaglobulinemia, whose symptoms resolved
completely following splenectomy. This case
highlights the need to consider this diagnosis
when evaluating patients with a splenic mass of
unknown etiology.

Introduction

Splenic tumors are rare and can be caused
by a wide range of benign and malignant con-
ditions including cysts and abscesses, granulo-
matous processes, Castleman’s disease,
angiosarcoma, teratoma, lymphoma, and
metastatic carcinoma.!6 Inflammatory pseudo-
tumors (IPT) are uncommon, yet important
lesions to consider in the differential diagno-
sis of splenic masses.]® These tumor-like
masses of inflammatory cells, occur in a num-
ber of different organ systems, with the most
common being the lung and orbit; however
they have also been reported in the meninges,
testis, gastrointestinal tract, heart, liver, blad-
der, thyroid, nasal cavity and soft tissue.l357
Primary splenic IPT is rare; and the precise
number of cases is uncertain, with variable
numbers reported in the literature since its
first description in 1984 by Cotelingam and
Jaffe.1’578 The number of cases reported
varies between 80 reported in 2008,156 to 114
in the most recent studies;* however, the avail-
able data is incomplete, and it remains unclear
whether all of these cases are primary solitary
splenic IPT or whether some of these are cases
of secondary splenic involvement, or misdiag-
noses of other histologically similar lesions.

Inflammatory pseudotumors may present
with a wide range of clinical symptoms, non-
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specific imaging findings, and often, features
of an underlying systemic inflammatory
response, making the diagnosis challenging.®
The chronic inflammatory response is charac-
terized biochemically by raised inflammatory
markers, and often, polyclonal hypergamma-
globulinemia, resulting from a diffuse activa-
tion of plasma cells. Polyclonal hypergamma-
globulinemia is seen in chronic infections and
inflammatory conditions, connective tissue
diseases, cases of liver disease, and ultimately,
amyriad of other conditions leading to chronic
stimulation of the immune response.?

We present a case of a young woman with
non-specific, chronically elevated inflammato-
ry markers, including raised C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR)
and polyclonal hypergammaglobulinemia,
together with an isolated splenic lesion, who
was found to have a rare inflammatory pseudo-
tumor of the spleen.

Case Report

A 19-year-old woman was referred to our clin-
ic for investigation of a 15-month history of
fatigue, raised inflammatory markers, anemia
and a polyclonal gammopathy of uncertain etiol-
ogy. The patient originally presented to her gen-
eral practitioner for a routine check-up prior to
an extended overseas trip; she was well with no
significant medical history, and asymptomatic
of her anemia. Screening blood tests were sug-
gestive of an iron deficiency anemia [hemoglo-
bin (Hb) 105 g¢/L, mean corpuscle volume
(MCV) 77 fL, ferritin (Fe) 2 umol/L, transferrin
saturation 3%] associated with elevated inflam-
matory markers ESR 73 mm/hr, CRP 45 mg/L
and a low vitamin D level. Her total protein was
82 g/L with a globulin level of 48 g/L; serum pro-
tein electrophoresis (SPEP) demonstrated a
polyclonal response.

Numerous investigations and specialist con-
sultations followed to identify the cause of this
non-specific inflammatory response. Repeat
blood tests including SPEP and hematinics were
essentially unchanged; blood cultures, autoanti-
bodies, and hemoglobin electrophoresis were
unremarkable. Further investigations including
a transthoracic echocardiogram, chest x-ray,
magnetic resonance imaging (MRI) small
bowel series, colonoscopy and gastroscopy were
non-contributory. Initial treatment consisted of
an iron infusion and commencement of daily
vitamin D replacement.

Our patient continued with her plans to
travel to England for a year. She had two follow-
up blood tests while overseas, which again
remained unchanged. On return to Australia,
and in the setting of ongoing investigation for
these persisting abnormalities, our patient
developed anxiety and began to report a variety
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of non-specific symptoms, such as fatigue and
muscle pains, which she attributed to her
abnormal results. She was subsequently
referred for a hematology opinion.

Once again, her hematology, electrolytes,
hematinics, autoantibodies and SPEP were
checked, and remained unchanged. Viral test-
ing for Human HerpesVirus-§ (HHV-8) and
Epstein-Barr virus (EBV) were negative. There
was no evidence of lymphadenopathy or
hepatosplenomegaly on physical examination.
The patient was referred for a positive emis-
sion tomography-computed tomography (PET-
CT) scan for further investigation, and hope-
fully exclusion, of malignancy. Unexpectedly,
the PET scan identified an area of mild
fludeoxyglucose-18 (FDG) uptake in the supe-
rior pole of the spleen; this was verified on CT
where a heterogeneous lesion with a small
area of calcification was noted (Figure 1). On
review of her prior MRI, conducted 13 months
previously, a similar sized lesion was retro-
spectively identified (Figure 2). Examination
of the bone marrow demonstrated reactive tri-
lineage hematopoiesis with no evidence of
lymphoma or plasma cell proliferation.

In view of the PET-avid splenic lesion, an
uncomplicated, elective, laparoscopic splenec-
tomy was performed for diagnostic and treat-
ment purposes. On inspection, the spleen was
partially morcelated, weighting 178 grams with
no discrete lesion identified on serial section-
ing. Microscopically, some sections showed
replacement of splenic parenchyma by a lesion
with abundant calcification and iron deposi-
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tion, which was composed of interlacing fasci-
cles of haphazardly arranged spindled myofi-
broblasts with extensive hemorrhage, and a
polymorphic inflammatory infiltrate comprising
plasma cells, eosinophils, small mature lympho-
cytes, and hemosiderin-laden macrophages
(Figure 3A). The adjacent spleen appeared nor-
mal with preserved red and white pulp. The
myofibroblastic cells were strongly positive for
SMA (Figure 3B) and negative for desmin,
CD34, CD21, CD8, and ALKI. Additional stains
show that the majority of spindled cells are neg-
ative for S100 protein, and no acid fast bacilli
were seen with Ziehl-Neelsen and Wade Fite
stains. In-situ hybridization for Epstein-Barr
virus encoded-small RNA's (EBER) and HHV8
were negative. A diagnosis of splenic IPT was
made.

She had an uncomplicated post-operative
course and pleasingly, all hematological and
biochemical abnormalities resolved within two
months post splenectomy. She remains well 11
months later.

Discussion

Inflammatory pseudotumors are rare mass-
es of inflammatory cells that can be found in
various anatomical areas of the body.*” The
name inflammatory pseudotumor was first
coined in 1954 by Umiker and Iverson,®1* and
encompasses a spectrum of inflammatory
lesions including plasma cell granuloma, plas-
ma cell pseudotumor and myofibroblastic
tumor, which are all thought to arise from a
similar underlying inflammatory disease
process, eventually resulting in a tumor like
mass of inflammatory cells.”$10

The pathogenesis and etiology of inflamma-

Figure 2. Magnetic resonance imaging of
abdomen demonstrating a hypodense
lesion on the superior pole of the spleen.

tory pseudotumors is largely unknown and mary reactive and inflammatory processes or
attracts varied theories according to the organ  low-grade neoplastic processes with secondary
system involved,!1 however, the two most wide-  inflammation. Splenic IPTs have not been
ly accepted theories describe IPT as either pri- reported to possess malignant properties, and

Figure 1. Positron emission tomography-computed tomography (PET-CT) scan of the
abdomen highlighting a lesion with mild fludeoxyglucose-18 uptake on the superior pole
of the spleen on PET, with CT verification of a heterogeneous lesion with an area of cal-
cification.

Figure 3. A) Hematoxylin and Eosin stain of splenic tissue demonstrating a lesion with
haphazardly arranged fibroblasts with extensive hemorrhage, clusters of mature plasma
cells, eosinophils and small numbers of lymphocytes. B) Smooth muscle actin stain
demonstrating heavy fibroblastic component.
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have commonly been associated with both EBV
and HHV-8 viruses,!% and a review of all splenic
IPT cases presented by Rajabi ef al? confirmed
41.2% of all published cases of splenic IPTs test-
ed positive EBV RNA. Other etiologies including
trauma with secondary focal parenchymal
necrosis, chronic infection, low-grade neoplas-
tic processes, vascular causes and immunologi-
cal derangement have been suggested.!:246.10
This is still a topic of discussion.

Many splenic IPTs are found incidentally,
although presentations with left upper quad-
rant pain or epigastric pain, fever, weight loss
and splenomegaly have been described.235:68,10
Many patients have no detectable laboratory
abnormalities;21 however, anemia, thrombocy-
tosis, hypercalcemia, both monoclonal and
polyclonal hypergammaglobulinemia, and ele-
vated inflammatory markers have been
described.>>10 Based on case studies, splenic
IPTs have been found in adults as young as 19,
but are more common in those of middle to
advanced age; there does not seem to be a gen-
der association. %6

The diagnosis of splenic ITP is challenging.
Ultrasound, CT scan, MRI and PET scan are all
commonly employed, but to date do not demon-
strate many defining diagnostic characteris-
tics allowing differentiation from other
lesions.!25810 CT imaging commonly demon-
strates a low-density mass in both non-
enhanced and enhanced modes, while MRI
shows low to isointensity on T1- weighted
imaging, and high intensity with surrounding
low intensity on T2- weighted images. MRI
may be able to differentiate cavernous heman-
gioma, lymphangioma, hamartoma from IPT,
based on the high intensity seen on T2-weight-
ed images; however IPT mirrors malignant
neoplasms and lymphoma in appearance on
MRI. PET scan demonstrates FDG uptake with-
in the IPT at a lower standardized uptake value
(SUV) than malignant tumors, however varia-
tions in fibrosis and inflammation, and thus
SUV, between IPTs mean this is of minimal
use. Unfortunately, imaging alone is of limited
value in differentiating IPT from other splenic
lesions including benign inflammatory lesions,
angiosarcoma, lymphoma and metastatic dis-
ease. 125810

Histological examination is required for
diagnosis, and thus, splenectomy is the man-
agement of choice.>!9 Fine needle aspiration
and core biopsy have been reported but are
not recommended due to poor specificity,
bleeding potential and risk of seeding if the
tumor is malignant.2%6 In most cases of
splenic IPT surgical management is deemed
curative, and to the best of our knowledge
there have been no reports of local invasion,
recurrence or metastasis.>’

Pathologically, IPTs resemble a benign
tumor, comprising inflammatory cells and lym-
phoid cells with a well-circumscribed fibroblas-
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tic stroma. Histologically, the cellular composi-
tion can be extremely heterogeneous, with
cells associated with both acute and chronic
inflammation. They are characterized by pro-
liferation of epitheloid cells, myofibroblastic
spindle cells and collagen, mixed with morpho-
logically normal lymphocytes, plasma cells,
eosinophils and histiocytes.>1?

Splenic IPTs often share similarities to neo-
plasms and other inflammatory diseases, and
need to be differentiated histologically with the
addition of immunohistochemistry. Foremost, it
is vital to distinguish IPT from IPT-like follicular
dendritic cell sarcoma (IPT-like FDC sarcoma),
an extremely rare lesion which has a similar
histologic appearance to IPT, but can be more
aggressive.!! Recognized as a variant of follicu-
lar dendritic cell sarcoma (FDC sarcoma), IPT-
like FDC sarcoma has a female predilection, is
almost always localized to the liver or spleen,
and is associated with a prominent lymphoplas-
macytic infiltrate.” We acknowledge the difficul-
ty in differentiating these lesions based on
histopathology alone. From the limited available
literature, IPT-like FDC sarcoma is classically
CD21, CD23, CD35, CNA 42, and Clusterin posi-
tive on immunostaining, and EBV is almost
always clonally expanded in the tumor cells.!112
IPT-like FDC sarcomas show variable staining
for SMA, HHF-35, S100 protein, and CD68, and
they are usually ALK negative.112 The other
major mesenchymal lesions in the spleen that
should be excluded include splenic harmatoma,
sclerosing angiomatoid nodular transformation
(SANT), and age-related EBV-associated lym-
phoproliferative disorder; in these cases, the
application of various FDC markers is also
essential.

Based on the CD21, ALK1 and EBER negativ-
ity together with the diffusely positive SMA we
are confident in our diagnosis of IPT, however,
additional immunostaining for CD 35 and
CD23 would have been beneficial. This case
highlights the need for consideration of a wide
range of diagnoses during initial investiga-
tion, and also the need for rigorous histopatho-
logic study of the specimen to ensure the diag-
nosis is made conclusively. Given the difficultly
in differentiation between IPT and IPT-like
sarcoma, it is possible that a proportion of the
previously reported 114 cases of splenic IPT
were incorrectly diagnosed due to the lack of
required immunohistochemical staining to
sufficiently exclude IPT-like sarcoma.

Conclusions

Splenic IPTs are rare, usually benign,
inflammatory lesions with varied clinical pre-
sentations that pose a diagnostic challenge to
clinicians due to their similarity in appearance
to neoplasms. This case serves as a reminder
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to consider this rare diagnosis when evaluat-
ing patients with a splenic mass of unknown
etiology, and highlights the need to be meticu-
lous in order to differentiate IPT histologically
from other similar lesions, particularly IPT-like
FDC sarcoma, through engagement of experi-
enced morphologists and the use of immuno-
histochemistry.
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