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Abstract

Background Tumor-associated sarcoid reactions have been observed with various tumors; however, they have
not been reported with uterine cancer. We present two cases of splenic sarcoid reactions that mimicked metastases
a few years after uterine cancer surgery.

Case presentation Case 1 involved a 67-year-old female patient diagnosed with endometrial cancer (pT1aNOMO,
pStage la, grade 1). The patient underwent open total abdominal hysterectomy and bilateral salpingo-oophorectomy
with pelvic lymphadenectomy. Three years after the initial surgery, computed tomography (CT) and positron emis-
sion tomography CT showed multiple splenic masses with increasing numbers and sizes. Splenic metastases were
diagnosed, and laparoscopic splenectomy was performed. The histopathological analysis revealed sarcoid reactions
in the spleen. Case 2 involved a 47-year-old female patient diagnosed with endometrial cancer (pT1aNOMO, pStage
la, grade 1). The patient underwent laparoscopic total abdominal hysterectomy and bilateral salpingo-oophorectomy
with pelvic lymphadenectomy. Two years after the initial surgery, multiple splenic masses were observed. We per-
formed laparoscopic splenectomy for the splenic metastases. Granuloma formations were identified in the splenic
specimen and perisplenic lymph nodes that were removed simultaneously, resulting in a final diagnosis of sarcoid
reaction. A review of the lymph nodes at the time of the previous uterine surgery revealed granuloma formation.
Other than the presence of splenic masses, no findings suggestive of recurrence were observed in these cases. Uter-
ine cancer and sarcoid reactions progressed without recurrence after splenectomy.

Conclusions To the best of our knowledge, this is the first report of the late development of splenic sarcoid reactions
after uterine cancer surgery. Sarcoid reactions and metastases are difficult to diagnose based on preoperative imaging
results. However, reviewing the specimen at the time of the initial resection, the number of lesions, and the clinical
findings (other than imaging findings) may aid in the determination of the correct diagnosis.
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[1, 3, 4], including lymphoma, lung cancer [5-9], breast
cancer [10-12], esophageal cancer [13], gastric cancer
[14], colorectal cancer [15-19], biliary cancer [20, 21],
pancreatic cancer [22], melanoma [23, 24], renal cell
carcinoma [25-30], and bone cancer [31]. Sarcoidosis-
like granulomas are predominantly found in the lymph
nodes and stroma adjacent to tumors; however, involve-
ment in the organs, such as the bone, skin, and spleen,
is infrequent. Evidence-based clinical management and
treatment strategies for cancer-associated sarcoid reac-
tions remain poorly understood. Furthermore, the preop-
erative differential diagnosis based on malignant tumors,
including metastasis from primary cancer, is known to be
difficult [32].

We present two cases of sarcoidosis-like granulomas
occurring in the spleen and lymph node after surgery
for uterine cancer. These cases highlight the challenge of
preoperatively differentiating sarcoidosis-like granulo-
mas from splenic metastases. Additionally, we review the
relevant literature regarding cancer-associated sarcoid
reactions and discuss their clinical and therapeutic man-
agement and radiological features.

Case presentation

Case 1

A 67-year-old female patient was diagnosed with endo-
metrial cancer (pT1aNOMO, pStage Ia according to the
eighth edition of the Union for International Cancer Con-
trol (UICC), grade 1 tumor differentiation). The patient
underwent open total abdominal hysterectomy (TAH)
and bilateral salpingo-oophorectomy (BSO) with pelvic
lymphadenectomy (PLA). Contrast-enhanced computed
tomography (CT) before the initial surgery revealed no
obvious splenic tumors (Fig. 1a). Three years after the ini-
tial resection, CT revealed five small low-density lesions
with diameters of 3—6 mm (Fig. 1b). Four years after the
initial resection, the size and number of splenic tumors
increased (Fig. 1c). Some 18F-fluorodeoxyglucose (FDG)
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uptake in the mass [maximum standardized uptake value
(SUV): 4.11-4.95] was observed using FDG positron
emission tomography (PET)/CT (Fig. 2a). Magnetic reso-
nance imaging (MRI) showed speckled contrast within
the spleen during the early phase (Fig. 2b) and enhanced
nodules similar to those observed with CT or PET/CT
(Fig. 2c). However, no obvious nodules were observed
during the equilibrium phase (Fig. 2d) on T1-weighted,
T2-weighted, diffusion-weighted, or apparent diffusion
coefficient map images obtained with MRI. MRI did not
show any other obvious malignant findings; however,
both the number and size of the splenic masses increased
monthly (Fig. 1), and multiple uterine cancer metasta-
ses were suspected. The patient underwent laparoscopic
splenectomy. The postoperative course was uneventful,
and the patient was discharged on the 6th postoperative
day.

Histopathological examination revealed multiple 3-
to 6-mm epithelioid granulomas in the spleen (Fig. 3a).
These nodules exhibited Langerhans giant cells and aster-
oid bodies. Dry necrosis was not prominent (Fig. 3b, c),
and Ziehl-Neelsen staining yielded negative results.
The preoperative serum soluble interleukin 2 receptor
(sIL-2R) level was 408 U/ml. Neither clinical nor radio-
logical evidence of respiratory, ocular, cutaneous, car-
diac, or neurologic lesions suggestive of sarcoidosis was
observed. These findings suggested a splenic sarcoid
reaction. The specimen did not contain any lymph nodes.
The lymph nodes removed during uterine cancer surgery
were retrospectively examined; however, no granulomas
were observed.

Case 2

A 47-year-old female patient underwent laparo-
scopic TAH, BSO, and PLA for endometrial cancer
(pT1aNOMO, pStage la according to the eighth edi-
tion of the UICC, grade 1 differentiation). Two years
after the primary surgery, CT revealed four small

Fig. 1 Time series findings in the spleen of case 1 obtained using CT. a No obvious splenic tumor is observed before the initial surgery. b CT images

show several splenic tumors 3 years after the initial surgery. ¢ Four years after the initial surgery, the splenic tumors are increased. CT computed

tomography
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Fig. 2 PET/CT and MRI findings of case 1.a PET/CT shows little 18F-fluorodeoxyglucose uptake at the site of the mass (maximum standardized
uptake value: 4.11-4.95) in case 1. b MRI shows speckled contrast within the spleen during the early phase. ¢ MRI during the late phase shows
several ring-enhanced nodules in the spleen. d MRI shows no obvious nodules during the delayed phase. PET/CT positron emission tomography/

computed tomography, MRI magnetic resonance imaging

low-density lesions (Fig. 4a). PET/CT images also
showed high FDG uptake at the site of the mass (maxi-
mum SUV: 7.07-8.51) (Fig. 4b). MRI T1-weighted
images revealed multiple ring-shaped, high-signal nod-
ules in the spleen (Fig. 5a). Pale enhancement effects
in the same areas were observed during dynamic stud-
ies (Fig. 5b—d). Uterine cancer metastases, lymphoma,
abscess, and other benign and malignant tumors were
included in the differential diagnosis. The patient
underwent laparoscopic splenectomy and was dis-
charged on the 6th postoperative day without any post-
operative complications.

The histopathological diagnosis revealed multiple epi-
thelioid cell granulomas with diameters of up to 15.2 mm
in the spleen (Fig. 6a, b). Additionally, a 0.3-mm epithe-
lioid cell granuloma was identified in the splenic hilar
lymph node (Fig. 6¢). A retrospective histopathological
examination of the lymph node specimen, which was dis-
sected at the time of the initial surgery, revealed limited
granuloma formation in left external iliac lymph nodes
(Fig. 6d). The sIL-2R level was not elevated preoperatively
(383 U/ml) or postoperatively (308 U/ml). The postop-
erative serum angiotensin-converting enzyme level was
16.5 U/l. There were no clinical or imaging findings sug-
gestive of sarcoidosis.

Discussion

The present report describes two relatively rare cases of
splenic sarcoid reactions after uterine cancer surgery.
Both cases involved early-stage uterine cancers. Interest-
ingly, they both exhibited disease progression without
recurrence despite the absence of preoperative or post-
operative treatment. To the best of our knowledge, no
reports of splenic sarcoid reactions after uterine cancer
resection have been published.

Sarcoid reaction involves the same histologic changes
as sarcoidosis, but without the systemic disease of sar-
coidosis [33]. In both cases, the laboratory and imaging
findings were not suggestive of sarcoidosis, suggesting
sarcoid reaction secondary to tumor resection. Several
reports have documented the association between sar-
coid reactions and various types of malignant tumors.
The factors that cause malignancies to elicit sarcoid reac-
tions are not clearly understood; however, many cases
involve therapeutic agents, including immunosuppres-
sive drugs [7-9, 23, 24]. Therefore, we summarized the
reports of sarcoid reactions with a history of surgery
over the past decade, including information regarding
adjuvant drug use (Table 1). We excluded possible cases
of sarcoidosis. For cases of drug-induced sarcoid reac-
tions, rapid improvement has been reported after drug
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Fig. 3 Histopathological findings of case 1. a Macroscopic view of the splenic mass. b Hematoxylin and eosin staining of splenic tumors
with non-caseating granulomas. ¢ Langerhans giant cells and asteroid body (arrow)

Fig.4 CTand PET/CT findings of case 2. a CT image shows small low-density lesions. b PET/CT shows high 18F-fluorodeoxyglucose uptake
at the site of the mass (maximum standardized uptake value: 7.07-8.51) in case 2. Arrowheads indicate splenic tumors. CT computed tomography,
PET/CT positron emission tomography/computed tomography
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Fig. 5 Magnetic resonance imaging findings of case 2. a Multiple ring-shaped, high-signal nodules are observed in the spleen on T1-weighted
images. b Early phase, c late phase, and d delayed phase of the dynamic study. Arrowheads indicate splenic tumors

discontinuation [7, 24, 34, 35]. However, in some cases,
the sarcoid reactions persist for more than 1 year after
the drug is discontinued [34, 36]. Sarcoid reactions have
been reported to improve with steroid therapy [7, 35].
However, for cases of non-drug-induced sarcoid reac-
tions, the response to drug discontinuation cannot be
confirmed and is more difficult to differentiate based on
imaging alone. Thus, a biopsy or diagnostic treatment is
often required. No cases of non-drug-induced sarcoid
reactions in which the reaction could be distinguished
from metastasis based solely on radiological findings
have been identified. Only one case of drug-induced sar-
coid reaction could be diagnosed as sarcoid reaction by
radiological findings after the drug was withheld [24].
Most sarcoid reactions are discovered at the time of pri-
mary tumor resection [5, 6, 8, 9, 13, 16, 18, 20-22, 26,
27, 29, 30]; however, some (both drug-induced and non-
drug-induced sarcoid reactions) are discovered 1 month
to 5 years after surgery [10, 14, 15, 17, 19, 23, 25, 28, 31].
Granuloma formation is often found in lymph nodes,
whereas spleen sarcoid reactions are more frequently
found with non-drug-induced sarcoidosis. Splenic biopsy
is difficult because of the high risk of hemorrhage. There-
fore, preoperative differentiation between splenic sarcoid

reactions and metastatic recurrence can be challenging.
Laparoscopic splenectomy can be performed safely and
with minimal invasiveness, even when the initial surgery
is laparotomy, as demonstrated by case 1 of the current
report. This approach can reduce the physical burden on
the patient.

As reported in the previous literature regarding splenic
sarcoidosis, the contrast effect on CT and accumulation
on PET/CT made differentiation from metastasis difficult
[17, 21]. The images obtained with MRI were diverse and
differed between cases 1 and 2, as observed during vari-
ous studies reported in the literature [24]. In case 1, the
lesions were indistinct on T1- and T2-weighted images
and only appeared as a nodular low-signal area during
the late phase of the dynamic study (Fig. 2b—d). In case
2, the lesions appeared as a faintly ring-shaped high-sig-
nal area on T1-weighted images (Fig. 5a) and during the
dynamic study (Fig. 5b—d). In the previous literature, the
lesions appeared feeble nodules on T1-weighted images,
similar to those of case 2; however, contrast enhancement
was not observed [24]. These findings were not compared
or contrasted with similar findings in the previous litera-
ture. The definitive diagnosis of sarcoid reactions using
current diagnostic imaging modalities is challenging.
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Fig. 6 Histopathological findings of case 2. a HE staining of the spleen with multiple granulomas. b Langerhans giant cells and asteroid body
(arrow). ¢ HE staining of the splenic hilar lymph node showing granuloma formation. d Granuloma formation in the lymph nodes dissected

at the time of the initial resection. HE hematoxylin and eosin

Isolated splenic metastasis of endometrioid cancer is
also rare, with only 19 cases reported in the literature [37,
38]. Previous studies have reported that splenic metasta-
ses are often identified as solitary lesions [37, 38]; how-
ever, two lesions have been occasionally observed [38].
No reports have documented more than three lesions in
the spleen, as observed in the present cases. The num-
ber of intrasplenic lesions may help differentiate sar-
coid reactions from metastases. In cases of low-grade
T1a early-stage uterine cancer with a low risk of recur-
rence [39] and no findings other than splenic lesions to
suggest recurrence, such as our cases, sarcoid reaction
should be suspected. In cases of iatrogenic splenic sar-
coidosis, granuloma formation may be observed in the
initial resected specimen [14]. In case 2, but not in case
1, limited granuloma formation was observed in the
lymph nodes of the initial resection specimen (Fig. 6d).
Sarcoid reactions may not be initially considered when

preoperative diagnosis of the tumor or sarcoid reac-
tion using imaging is difficult; however, a review of the
initial specimen for the presence of granuloma forma-
tion may help with their identification. The sarcoid reac-
tion is thought to be involved in the T cell-type immune
response [4] and is not associated with overall or recur-
rence-free survival [3]. There have been no reports of sar-
coid reactions leading to sarcoidosis. A sarcoid reaction
is not considered an indication for treatment. Therefore,
careful follow-up is an option when a sarcoid reaction
is suspected to be more likely than metastasis. A needle
biopsy of splenic lesions is also considered, but this is not
aggressively recommended because of the high risk of
hemorrhage.

This research study describes a single-center experi-
ence. There is little previous literature available for com-
parison because of the uniqueness of the cases, thus
limiting the generalizability of the results.
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Conclusions

This report describes two cases of splenic sarcoid reac-
tions in the spleen after endometrial cancer surgery. A
histological examination is standard for the diagnosis of
sarcoid reactions because preoperative imaging differen-
tiation is difficult. A review of the specimen at the time of
the initial resection, the number of lesions, and the clini-
cal findings other than imaging findings may help avoid
additional surgery. Future research should aim to provide
further clarification of the underlying causes of sarcoid
reactions and explore effective methods for differentiat-
ing them from preoperative imaging or physical examina-
tion findings.

Abbreviations
BSO Bilateral salpingo-oophorectomy
cT Computed tomography

FDG 18F-fluorodeoxyglucose

MRI Magnetic resonance imaging

PET Positron emission tomography
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SUV Standardized uptake value

TAH Total abdominal hysterectomy

ulcC Union for International Cancer Control
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