
MOLECULAR AND CLINICAL ONCOLOGY  14:  22,  2021

Abstract. Sarcoidosis is a multisystemic granulomatous 
disease. It is rarely isolated in the spleen. The present report 
describes a case of isolated splenic sarcoidosis that was diag‑
nosed histologically following laparoscopic splenectomy. 
A 76‑year‑old woman, who underwent radical nephroure‑
terectomy 7 years earlier for left renal pelvic cancer and 
mastectomy 6 years earlier for left breast cancer in another 
facility, was referred to our hospital for assessment of splenic 
tumors that were identified during a follow‑up examination. 
The computed tomography scans revealed multiple nodules 
in the spleen, which had increased in size over 2  years. 
Positron emission tomography revealed accumulation of 
[18F]‑fluorodeoxyglucose in the spleen. Laparoscopic sple‑
nectomy was performed and the diagnosis of sarcoidosis was 
confirmed histologically. A review of previous reports and the 
present case suggested that diagnosis of splenic sarcoidosis 
should be considered when the CT scans show multinodular 
splenic tumors, and sarcoidosis might be associated with 
malignant tumors.

Introduction

Sarcoidosis is a multisystemic granulomatous disease charac‑
terized by a chronic inflammatory process of an unidentified 
etiology. The most frequently affected organ is the lung, which 
accounts for 90% of all cases of sarcoidosis, followed by eyes, 
heart and lymphatic system (1). Splenic sarcoidosis is rare 

and has been reported sporadically (2‑12). Therefore, how to 
treat, diagnose, and manage isolated splenic sarcoidosis is not 
established.

Malignant lymphomas, lymphangiomas, or hemangiomas 
are the most frequently encountered splenic tumors. There are 
no specific radiological findings for sarcoidosis. So, differen‑
tiation between these tumors using radiological images alone 
is difficult; histological examination is usually required.

This report presents a case of isolated splenic sarcoidosis 
that was diagnosed histologically following laparoscopic 
splenectomy, because it was difficult to diagnose sarcoidosis 
using radiological images and laboratory tests. We also 
attempted to determine whether there are distinctive charac‑
teristics that could be associated with the diagnosis of splenic 
sarcoidosis.

Case report

A 76‑year‑old  woman with a past medical history of left 
radical nephroureterectomy for left renal pelvic cancer 7 years 
previously and breast mastectomy for left breast cancer 6 years 
previously had been undergoing follow‑up. Contrast‑enhanced 
computed tomography (CT) revealed multiple poorly enhanced 
splenic tumors, with the largest one measuring 1.2  cm in 
diameter (Fig. 1). Using magnetic resonance imaging (MRI), 
the lesions showed equivalent intensity with the spleen on T1 
weighted images and low intensity on T2‑weighted images 
(Fig. 2). The lesions had increased in size over the previous 
2 years. Positron emission tomography (PET)‑CT revealed 
[18F]‑fluorodeoxyglucose (FDG) accumulation at the upper 
and lower poles of the spleen (Fig. 3).

Because laboratory data showed slightly elevated lactate 
dehydrogenase (LDH; 275U/l) and soluble interleukin‑2 
receptor (sIL‑2R; 588 U/ml), we suspected that the lesions 
were malignant lymphoma. To confirm the diagnosis, we 
performed laparoscopic splenectomy. The operative time was 
264 minutes, and the amount of bleeding was 291 ml. The 
patient recovered uneventfully and was discharged on the 8th 
postoperative day. Histological examination of the splenic 
specimen revealed small and dense epithelioid non‑caseating 
granulomas (Fig. 4A). There was a marginal zone around the 
lymphoid follicles (Fig. 4B), but the targetoid pattern was 
negative for Ki‑67 staining (Fig. 4C). Therefore, the diagnosis 
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Figure 1. Contrast‑enhanced CT (A) 2 years before, (B) 1 year before and (C) 7 months before splenectomy, revealing a gradual increase in size of the splenic 
tumor. (D) The tumor was multinodular (7 months before splenectomy).

Figure 2. MRI of (A) T1 weighted image, (B) T2 weighted image, and dynamic study images of (C) arterial, (D) portal and (E) delayed phase revealing gradual 
increase of intensity in the splenic tumor.

Figure 3. Positron emission tomography‑CT revealed 18F‑fluorodeoxyglucose accumulation at (A) upper and (B) lower poles of the spleen. White arrows 
indicate the accumulation of 18F‑FDG at the upper and lower poles of the spleen.
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of marginal zone lymphoma was not supported. Furthermore, 
microorganisms were not identified via Gram staining or 
Ziehl‑Neelsen staining. Flow cytometry also did not confirm 
the diagnosis of malignant lymphoma. Postoperative labora‑
tory test results demonstrated no remarkable change in LDH 
(235 U/l) or sIL‑2R (565 U/ml). Based on these tests, isolated 
sarcoidosis of the spleen was confirmed, although sarcoidosis 
was not detected in the patient's eyes, lungs, or heart. The 
patient remained alive after the 7th month follow‑up without 
signs of exacerbation of the sarcoidosis or recurrence of renal 
or breast cancer.

Discussion

We experienced a case of isolated splenic sarcoidosis. 
Regarding the affected organs of sarcoidosis, the spleen 
reportedly accounted for only 6.7% of occurrences and in most 
cases, other organs were involved (1). Isolated splenic sarcoid‑
osis is rare and is reported sporadically (13). So diagnosis, 
treatment, and management of isolated splenic sarcoidosis was 
not established.

Sarcoidosis is an inflammatory disease characterized 
by the presence of non‑caseating granulomas. Its diagnosis 
is based on clinical and radiological findings, in addition to 
histologically confirmed epithelioid granulomas. Laboratory 
tests are not usually helpful. Because there are no specific 
radiological findings for splenic sarcoidosis, histopathological 
examination is mandatory for its definitive diagnosis.

If there is a lesion of the spleen, methods for obtaining 
tissues for histopathology include biopsy and splenectomy. 
Because biopsy has the risk of bleeding and dissemination, 
especially where the tumor is malignant, splenectomy is 
commonly considered.

Granulomas are not a specific finding of sarcoidosis. 
The differential diagnoses of splenic granulomatous lesions 
include infection, foreign material exposure with talc or beryl‑
lium, benign vascular tumor, metastatic tumor, lymphoma, and 
Langerhans cell histiocytosis (14). According to an interna‑
tional consensus statement (15), even if the histopathological 
findings are indicative of sarcoidosis, a local sarcoid reaction, 
which develops in different neoplastic and non‑neoplastic 
diseases, at the site of the main lesion and/or in regional lymph 
nodes, must be excluded. The present case fulfilled the criteria 
of Statement on sarcoidosis; therefore, the diagnosis of isolated 
splenic sarcoidosis was confirmed.

To the best of our knowledge, there are only 11 cases of 
isolated splenic sarcoidosis in the literature (2‑12). Table I 
shows these 11 cases and the present case. It was suggested 
that splenic sarcoidosis was more common in women, and that 
sweating, and weight loss were frequently identified as subjec‑
tive symptoms (5 among 11 cases; 45%).

The lesions are often numerous (9 among 11 cases; 81.8%) 
and, CT showed low‑density multiple nodules (5 among 
10 cases; 50%), and splenomegaly (4 among 10 cases; 40%). 
PET‑CT showed abnormal accumulation of [18F]‑FDG (4 
among 6 cases; 66.7%). In 10 cases, splenectomy was performed 

Figure 4. Histopathological findings of the tumor. (A) Granulomas (clusters of histiocytes and multinucleated cells) with fibrosis and lymphocytic infiltration. 
Magnification x40. (B) Splenic lymphoid follicles had germinal centers, accompanied by marginal zones. This finding suggested marginal zone lymphoma. 
Magnification x40. (C) Targetoid pattern, which is characteristic of marginal zone lymphoma, was negative. Magnification, x20.
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for the diagnosis. In one case, treatment with steroids were 
administered after confirmation of diagnosis.

In our case, for which the patient's past history was 
provided, included malignant tumor. The pathogenesis of 
sarcoid granulomas includes a complex interplay of immune 
cells, including macrophages dendritic cells, T helper lympho‑
cytes, T regulatory cells, and their mediators. Although several 
studies have suggested that T‑cell receptor V beta, one of the 
subtypes of the T‑cell antigen receptor, is associated with the 
conventional antigenic stimulation, the mechanism through 
which this stimulation causes sarcoidosis remains unclear (16). 
Malignant tumors might affect the body's immune system 
and be responsible for the development of sarcoidosis in the 
spleen, which is a hematopoietic lymphoid organ. There are no 
reports clarifying them, so further case accumulation might 
be necessary.

In conclusion, we experienced a rare case of isolated 
sarcoidosis of the spleen. Sarcoidosis should be included in 
the differential diagnosis when multiple splenic tumors are 
detected and sarcoidosis might be associated with malignant 
tumors.
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