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【 CASE REPORT 】

Sarcoidosis with Splenic Involvement Diagnosed with
Endoscopic Ultrasound-guided Fine-needle Aspiration
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Abstract:
Splenic sarcoidosis is often diagnosed by splenectomy or an ultrasound-guided splenic biopsy. However,

splenectomy is invasive and costly, and a percutaneous biopsy is sometimes difficult. We herein report a case

of splenic sarcoidosis diagnosed with endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA). A 71-

year-old man was referred to our hospital for abnormal shadows on a chest roentgenogram. Computed to-

mography showed multiple lesions in the spleen and pulmonary consolidations. Bronchoscopy revealed no

definitive diagnosis. We therefore performed EUS-FNA for a splenic lesion that led to the diagnosis. This

case suggests that EUS-FNA is useful in confirming the diagnosis of sarcoidosis with suspected splenic le-

sions.
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Introduction

Sarcoidosis is a systemic granulomatous disease diag-

nosed according to the histological evidence of noncaseating

granulomas or compatible clinical manifestations (1). The

lungs and mediastinal lymph nodes are the most commonly

involved. Extrapulmonary involvement is reported in ap-

proximately 30% of patients, and the abdomen is the most

common extrapulmonary site with a frequency of 50-

70% (2). Splenic sarcoidosis is often asymptomatic and may

be diagnosed by splenectomy or an ultrasound-guided

splenic biopsy (3-5).

Endoscopic ultrasound-guided fine-needle aspiration

(EUS-FNA) enables the reliable pathological diagnoses of

extra-luminal diseases from the gastrointestinal tract (6).

With the advent of EUS-FNA, we have been able to perform

biopsies when other imaging techniques either failed to

identify lesions or were unable to access them (7). Thus far,

only seven cases wherein splenic sarcoidosis was diagnosed

by EUS-FNA have been reported (8-11).

We herein report a case of splenic sarcoidosis diagnosed

with EUS-FNA.

Case Report

A 71-year-old man was referred to our hospital for abnor-

mal shadows detected on a chest roentgenogram at a medi-

cal examination. He had no symptoms and no specific medi-

cal history. His vital signs and physical examination results

were unremarkable. Laboratory tests showed that

angiotensin-converting enzyme (ACE), human sialylated car-

bohydrate antigen KL-6 (KL-6) and soluble interleukin 2 re-

ceptor (sIL-2R) levels were slightly elevated (Table). The ly-

sozyme value was normal. A urinalysis showed a slight in-

crease in N-acetyl-beta-glucosaminidase and β2 microglobu-

lin levels, but no hypercalcemia or pyuria suggestive of re-

nal sarcoidosis. Abdominal computed tomography (CT)

showed multiple low-density lesions of variable sizes in the

spleen (Fig. 1a). Chest CT revealed patchy consolidations

scattered in the right upper lobe (Fig. 1b). He also had me-

diastinal lymphoadenopathy (Fig. 1c).

We first performed diagnostic bronchoscopy. However,

bronchoalveolar lavage fluid and a transbronchial lung bi-

opsy revealed no specific findings suggestive of a definite

diagnosis. Therefore, to obtain a pathological diagnosis, we
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Figure　1.　(a) Abdominal computed tomography (CT) showed multiple low-density lesions of vari-
able sizes in the spleen. Chest CT revealed patchy consolidations scattered in the right upper lobe (b) 
and mediastinal lymphoadenopathy (c).  

Table.　Patient Laboratory Data on Admission to Our Hospital.

Hematology Biochemistry Tumor marker Urinalysis

WBC 5,200 /μL AST 37 U/L CEA 3.9 ng/mL Specific gravity 1.02

Neutrophils 74.5 % ALT 34 U/L CA19-9 224.6 U/mL pH 6.5

Lymphocytes 17.7 % ALP 261 U/L SCC 0.8 ng/mL Protein (±)

Monocytes 4.5 % γ-GTP 45 U/L Occult blood (-)

Eosinophils 3.1 % LDH 164 U/L Serology Glucose (-)

RBC 4.51 ×106/μL Total protein 7.2 g/dL ACE 21.7 U/L

Hb 13.5 g/dL Albumin 3.6 g/dL s-IL2R 743 U/mL Red blood cell <1/HPF

Ht 40.6 % Total bilirubin 0.8 mg/dL KL-6 778 U/mL White blood cell 1-4/HPF

Plt 24.7 ×104/μL BUN 20.8 mg/dL Lysozyme 8.8 μg/mL Protein / Cr ratio 0.242 g/gCr

Cr 0.73 mg/dL NAG 9.5 IU/L

Coagulation eGFR 80.5 mL/min/1.73m2 β2-microglobulin 401.0 μg/L

PT-INR 0.99 Sodium 140 mEq/L

PT% 101.2 % Potassium 4.1 mEq/L

APTT 30.5 s Chloride 104 mEq/L

APTT control 39.0 s Corrected calcium 9.9 mg/dL

FDP 2.7 μg/mL CRP 0.57 mg/dL

D-dimer 0.75 μg/mL

Fibrinogen 409 mg/dL

WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, Ht: hematocrit, Plt: platelet, , PT-INR: international normalized ratio of prothrombin time, PT: 

prothrombin time, APTT: activated partial thromboplastin time, FDP: fibrin degradation product, AST: aspartate aminotransferase, ALT: alanine aminotransfer-

ase, ALP: alkaline phosphatase, γ-GTP: gamma-glutamyltransferase, LDH: lactate dehydrogenase, BUN: blood urea nitrogen, Cr: creatinine, CRP: C-reactive 

protein, AFP: α-fetoprotein, CEA: carcinoembryonic antigen, CA 19-9: carbohydrate antigen 19-9, SCC: squamous cell carcinoma, ACE: angiotensin convert-

ing enzyme, s-IL2R: soluble interleukin 2 receptor, KL-6: human sialylated carbohydrate antigen, NAG: N-acetyl-beta-glucosaminidase

performed EUS-FNA. On EUS, multiple hypoechoic splenic

lesions were seen (Fig. 2a). One pass of EUS-FNA of the

spleen lesion was performed with a curvilinear echoendo-

scope (GF -UCT260Ⓡ; Olympus Medical Systems, Tokyo,

Japan) under conscious sedation through the gastric wall us-

ing a 25-gauge AquireⓇ (Boston Scientific Japan, Tokyo, Ja-

pan) (Fig. 2b). There were no complications related to the

EUS-FNA procedure. The pathological findings on Hema-

toxylin and Eosin staining showed non-caseating epithelioid

cell granulomas (Fig. 2c). We diagnosed the patient with

splenic sarcoidosis based on the EUS-FNA findings.

This case was followed up because there were no symp-

toms or organ damage. Four months have passed since the

diagnosis, and the ACE, KL-6, and sIL2-R levels are largely

unchanged (ACE 19.2 U/L, KL-6 652 U/mL, sIL2R 509 U/

mL), with CT showing no marked changes in the patchy

consolidation scattered in the right upper lung lobe or the

low-density lesions in the spleen.

Discussion

A spleen biopsy is helpful for diagnosing sarcoidosis with

suspected splenic involvement. It is especially useful when a

diagnosis cannot be determined with basic diagnostic tests,

as in this case. The definitive diagnosis of sarcoidosis is

based on clinical and radiological imaging findings associ-

ated with the histological evidence of noncaseating granulo-

mas (1). Basic diagnostic tests include laboratory tests

(ACE, sIL-2R and lysozyme), a transbronchial lung biopsy,

bronchoalveolar lavage, and gallium scans (12). In most

cases, these tests lead to a definitive diagnosis because the

sensitivity of an increased cluster of differentiation (CD)4/

CD8 ratio in bronchoalveolar lavage fluid test is 48-59%,

and the specificity is 93-96% (13), while the diagnostic
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Figure　2.　(a) Endoscopic ultrasound (EUS) image showing multiple hypoechoic splenic lesions 
(white arrow). (b) EUS-fine needle aspiration with a 25-gauge needle (white arrow) was performed. 
(c) High-power view showing a noncaseating granuloma (arrowheads) (Hematoxylin and Eosin stain-
ing, ×400). 

yield of a transbronchial lung biopsy is 78% (14). However,

there are also cases in which a definitive diagnosis cannot

be obtained, such as in this case. Heart and nerve biopsies

are invasive and carry an increased risk of complications; in

contrast, a spleen biopsy has relatively few complications. In

such cases, a spleen biopsy is therefore helpful in the diag-

nosis of sarcoidosis.

EUS-FNA is expected to be useful in the diagnosis of

splenic sarcoidosis. Radiological imaging findings of splenic

involvement are not specific, and their differentiated diagno-

sis includes malignant lymphoma, splenic infarction, metas-

tatic tumor, and hemangiomatosis (15). Malignant lym-

phoma is a major differential diagnosis of splenic lesions. A

histopathological diagnosis is important for the diagnosis of

malignant lymphoma. The advantage of EUS-FNA is that

both cytology and histology can be performed. Three studies

have reported the histopathological diagnosis of splenic ma-

lignant lymphoma (9, 16, 17). Seven patients with splenic

malignant lymphoma underwent EUS-FNA and were evalu-

ated by cytology, histology and flow cytometry. The needle

size differed among the cases (19-gauge or 22-gauge). A di-

agnosis of lymphoma was achieved in six patients, and sub-

classification according to the World Health Organization

criteria was possible in four patients. Although the number

of cases is small due to the rarity of the disease, these find-

ings suggest that EUS-FNA is useful for the histopathologi-

cal diagnosis of splenic malignant lymphoma.

Splenectomy and an ultrasound-guided percutaneous

splenic biopsy have been performed to achieve a definitive

diagnosis. However, splenectomy is invasive and costly. A

percutaneous approach is sometimes difficult because the

spleen is not always visible via external ultrasonography and

is surrounded by structures such as the lung and colon. For

these reasons, EUS-FNA has recently been performed on the

spleen, and there have so far been few reports on splenic

sarcoidosis diagnosed with EUS-FNA (8-11). These previous

reports used either a 19- or 22-gauge needle to diagnose

splenic sarcoidosis, and there have been no case reports us-

ing a 25-gauge needle. A thicker needle may have been used

in the past, since the diagnosis requires histological evidence

of epithelioid cell granuloma in splenic sarcoidosis. Theo-

retically, a small needle would suffer the drawback of a low

tissue sampling volume but have advantages of less bleeding

and greater flexibility. However, the diagnostic ability and

safety of a 25-gauge needle have been reported to show no

marked differences from those of 19- and 22-gauge nee-

dles (18, 19). In the present case, EUS-FNA was performed

with a 25-gauge needle to obtain histopathologic materials,

and a histological diagnosis of epithelioid cell granuloma

was confirmed, leading to a definitive diagnosis.
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Regarding the safety of a percutaneous spleen biopsy and

EUS-FNA in cases involving splenic lesions, in a previous

multicenter study, ultrasound-guided percutaneous splenic

aspiration biopsies were performed in 398 patients (20). For

cytological sampling, 22-gauge needles were employed, and

20- and 21-gauge needles were used for histological biop-

sies. Complications occurred in 21 patients and included he-

moperitoneum (n=3), hematoma (n=2), bleeding (n=1),

pneumothorax (n=1), vagal crisis (n=1), and mild abdominal

pain (n=13). The complication rate was 5.0% for cytological

sampling and 3.9% for histological biopsies. In another

study, a total of 35 percutaneous ultrasound-guided fine-

needle aspiration biopsies of splenic lesions were per-

formed (21). All punctures were performed with 22-gauge

needles. The complication rate was 2.9%. One patient had

significant intra-abdominal bleeding requiring transfusion.

Few reports of splenic biopsy using EUS-FNA have been

reported thus far. Fritscher-Ravens et al. (8) performed EUS-

FNA in 12 patients with splenic lesions. Their study ex-

cluded cystic lesions. Using 22-gauge needles, a positive di-

agnosis was made in 10 of 12 patients (83%), including 2

cases diagnosed with splenic sarcoidosis. The only adverse

effect reported was transient abdominal pain in one patient.

Iwashita et al. (9) evaluating EUS-FNA using a 19-gauge

needle in 5 patients suspected of having a splenic tumor.

The final diagnoses were determined based on the EUS bi-

opsy results in all five cases and included two cases of

splenic sarcoidosis. There were no serious complications re-

lated to the procedure. Only one patient had mild transient

abdominal pain the day after the procedure. Rana et al. (10)

reported the results of EUS-FNA for splenic hypoechoic le-

sion in eight patients. A 22-gauge needle was used in 6 pa-

tients, while a 25-gauge needle was used in 2. All patients

had their diagnosis determined based on the EUS-FNA find-

ings. Two patients were diagnosed with splenic sarcoidosis

using a 22-gauge needle. After the procedure, two patients

complained of mild transient pain in the left upper abdo-

men. However, no adverse events occurred. A Korean report

of splenic sarcoidosis diagnosed by EUS-FNA using a 22-

gauge needle did not mention any complications (11). In

these previous reports, the diagnostic ability of EUS-FNA

for splenic lesion was high and serious complications were

not encountered. Therefore, EUS-FNA for splenic lesions is

considered useful and safe.

Sarcoidosis is a systemic disease, often involving multiple

organs. In this case, it occurred in the lungs and spleen.

However, in some cases, lesions are found only in a single

organ, in which case it is called isolated sarcoidosis. Isolated

splenic sarcoidosis has been reported (22). In these reports,

splenectomy and a percutaneous splenic biopsy were per-

formed. EUS-FNA may be also useful in such cases.

In conclusion, we reported a case of splenic sarcoidosis

diagnosed with EUS-FNA. A spleen biopsy can help diag-

nose sarcoidosis with suspected splenic involvement. EUS-

FNA is useful for confirming the diagnosis of sarcoidosis

with suspected splenic lesions.
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