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【 CASE REPORT 】

Sarcoidosis with Pancreatic Mass, Endobronchial Nodules,
and Miliary Opacities in the Lung
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Abstract:
Sarcoidosis affects multiple organs and rarely has unusual manifestations. A 78-year-old woman was re-

ferred to our hospital for coughing symptoms. A chest computed tomography (CT) scan revealed bilateral

diffuse miliary patterns and right pleural effusion. Bronchoscopy showed multiple nodules in the carina and

the bronchus intermedius. A CT scan of her abdomen revealed hypovascular lesions involving the pancreatic

head and body. A transbronchial lung biopsy, bronchial mucosal biopsy, and endoscopic ultrasound-guided

fine-needle aspiration of the pancreatic mass demonstrated non-caseating granulomas. We diagnosed the pa-

tient with sarcoidosis. She received no treatment for sarcoidosis and has been followed up for one year, dur-

ing which no pulmonary disease progression had been observed and the pancreatic masses partially regressed.
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Introduction

Sarcoidosis is a chronic granulomatous disease of un-

known etiology. Because sarcoidosis can involve any organ

system, the clinical presentation is often variable. Pleural ef-

fusion, endobronchial nodules, and miliary opacities in the

lung are its unusual manifestations, but the simultaneous

presence of these three rare events in this disease has not

been reported.

Pancreatic sarcoidosis is particularly rare. The clinical and

radiological findings of pancreatic sarcoidosis overlap with

those of malignancy, making a diagnosis difficult. Most re-

ports have described cases of pancreatic sarcoidosis diag-

nosed using a surgical biopsy (1, 2); however, we diagnosed

a case of pancreatic sarcoidosis using endoscopic

ultrasound-guided fine-needle aspiration (EUS-FNA).

We herein report a rare case of pancreatic sarcoidosis

with endobronchial abnormality and miliary opacities.

Case Report

A 78-year-old woman presented to our hospital with a 2-

month history of coughing. She had no abdominal pain,

nausea, vomiting, or weight loss. She denied alcohol and to-

bacco use. Her medical history included dementia. Her vital

signs were within normal limits. She had no lymphadenopa-

thy of the head and neck or subcutaneous nodules in her

skin. Her serum amylase level was slightly elevated (Table).

Chest radiography revealed miliary nodules and pleural effu-

sion (Fig. 1A). A chest computed tomography (CT) scan re-

vealed bilateral diffuse micronodular shadow, thickening of

the bronchovascular bundles, curvilinear shadow, and right

pleural effusion (Fig. 1B-D). There was no evidence of bi-

lateral hilar lymphadenopathy. A differential diagnosis of

miliary tuberculosis, metastatic pulmonary carcinoma, and

sarcoidosis was considered. Diagnostic thoracentesis with a

pleural fluid analysis was performed in which pleural effu-

sion was revealed to be a lymphocyte-predominant exudate.
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Figure　1.　A) Pleural effusion and miliary opacities in sarcoidosis. B) A computed tomography (CT) 
scan shows right pleural effusion with compression of the right lower lung. C) Numerous tiny mi-
cronodules representing a random distribution. D) High-resolution CT: Perilymphatic nodules lo-
cated in fissures and subpleural regions, with bronchial wall thickening.

Table.　Laboratory Findings.

<Blood Cell Counts> <Blood Chemistry> <Serological Study>

WBC 5,700 /μL T-bil 0.3 mg/dL CEA 3.4 ng/mL

Neut 69.7 % AST 17 IU/L CYFRA 1.7 ng/mL

Lymph 2.6 % ALT 8 IU/L ProGRP 32.7 pg/mL

Eosino 0.4 % LDH 189 IU/L IL2 receptor 1,570 U/mL

Baso 21.0 % ALP 181 IU/L

Mono 6.3 % γ-GTP 24 IU/L T-SPOT (-)

RBC 371×104 /μL AMY 335 IU/L MAC antibody (-)

Hb 10.8 g/dL BUN 18 mg/dL

Hct 33.9 % Cre 0.7 mg/dL IgG 1,492 mg/dL

PLT 20.7×104 /μL Na 143 mEq/L IgG4 65.7 mg/dL

K 3.9 mEq/L

Cl 108 mEq/L ACE 51.7 U/L

Ca 9.1 mg/dL

P 4.0 mg/dL

Mycobacterial culture and cytological findings were nega-

tive. Bronchoscopy with bronchoalveolar lavage (BAL) and

a transbronchial lung biopsy (TBLB) were performed. An

evaluation of the endobronchial characteristics revealed mul-

tiple nodules (Fig. 2). The BAL fluid of the right middle

lobe revealed lymphocytosis (64.0%) and an elevated CD4/8

ratio of 8.69. A bronchial mucosal biopsy and TBLB dem-

onstrated non-caseating granulomas (Fig. 3A and B). We di-

agnosed the patient with sarcoidosis, and a subsequent sys-

temic search was performed.

The serum angiotensin-converting enzyme level was in-

creased at 51.7 U/L (Table). Cardiovascular exams were un-

remarkable. Lung function testing revealed a vital capacity

(VC) of 2.20 L (105.8%), forced expiratory volume in 1

second (FEV1) of 1.98 L (123.7%), FEV1/forced vital ca-

pacity (FVC) of 85.7%, maximum flow at 50% vital capac-

ity (V50) of 1.97 L/s (60.2%), maximum flow at 25% vital

capacity (V25) of 0.91 L/s (103.4%), V50/V25 ratio of 2.16,
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Figure　2.　Bronchoscopy shows multiple variable small endobronchial nodules A) in the carina and 
B) in the bronchus intermedius.

Figure　3.　Noncaseating granulomas. A) Transbronchial lung biopsy. B) Bronchial mucosal biopsy. 
C) Endoscopic ultrasound-guided fine-needle aspiration of the pancreatic mass.

and diffusing capacity of the lung for carbon monoxide

(DLCO) of 7.86 mL/min/mmHg (62.0%). No uveitis was

identified on an ophthalmic examination. A CT scan of her

abdomen revealed hypovascular lesions involving the pan-

creatic head and body and the dilation of pancreatic duct

(Fig. 4A and B). Magnetic resonance imaging revealed a

well-defined mass with high signal intensity on the

diffusion-weighted images of the same region

(Fig. 4C and D) and pancreatic duct disruption (Fig. 4E).

EUS-FNA was performed, revealing a hypoechoic mass with

a clear outline in the pancreatic head and body (Fig. 4F).

The lesion cytology was negative for neoplastic cells. Patho-

logical findings revealed non-caseating epithelioid granulo-

mas (Fig. 3C). The ultimate diagnosis was pancreatic, pul-

monary, and bronchial sarcoidosis.

Her cough spontaneously improved. She received no treat-

ment for sarcoidosis and was followed up at an out-patient

clinic for one year, during which no pulmonary disease pro-

gression was observed and the pancreatic masses partially

regressed (Fig. 5).

Discussion

Although sarcoidosis involving thoracic lymph nodes and

pulmonary parenchyma is familiar to most clinicians, pul-

monary sarcoidosis infiltrating the bronchi is rare. In previ-

ous reports, the results of endobronchial biopsy correlated

with abnormal airway appearance, but the endobronchial

status with sarcoidosis was not associated with airflow ob-

struction (3). In previous studies reporting different results,

14-63% of patients with sarcoidosis had obstructive airway

dysfunction (4-6). Small airway dysfunction without a re-

strictive defect is common in sarcoidosis cases (7). In this

patient, although the spirometry values of VC, FEV1, and

FEV1.0/VC ratio were within normal limits, the DLCO and

V50 were decreased. As observed in previous reports, al-

though endobronchial disease may not play a role in the de-

velopment of airflow obstruction in sarcoidosis, parenchy-

mal involvement is associated with small airway dysfunction

and a decreased diffusion capacity.

Miliary patterns are rare in sarcoidosis (<1% of

cases) (8). The most common conditions with miliary pat-

terns are miliary tuberculosis, pneumoconiosis, and metas-

tatic lesions. The predominance and distribution of nodules

in relation to the secondary lung lobules may be helpful for

a differential diagnosis (9). Three types of distributions have

been described: centrilobular, perilymphatic, and random. In

our patient, nodular thickening of the interlobular septa and

areas of ground-glass opacity in the lungs were revealed on

high-resolution CT. These imaging findings suggested a per-

ilymphatic distribution, rather than a random one. Miliary

opacities of sarcoidosis are the most common processes that
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Figure　4.　Pancreatic sarcoidosis. A) and B) A dynamic enhanced computed tomography scan shows 
the mass in the pancreatic head (arrow) and body (arrow). C) and D) Magnetic resonance cholangio-
pancreatography reveals a mass in the pancreatic head and body. E) Disruption of the main pancre-
atic duct (arrow head). F) Endoscopic ultrasound via the stomach reveals a hypoechoic mass, and 
fine-needle aspiration is performed.

Figure　5.　A) and B) A dynamic enhanced computed tomography scan reveals masses in the pancre-
atic head (arrows) and body (arrow), measuring 25.0×33.1 mm and 12.7×11.0 mm, respectively. C 
and D) The masses shrank to 21.8×19.3 mm and 10.0×9.0 mm, respectively, at one-year follow-up 
without treatment.

exhibit perilymphatic distribution.

In a previous series of 181 patients with sarcoidosis, the

prevalence of all pleural effusion was 2.8%, with pleural ef-

fusion caused by sarcoidosis found in only 1.1% of pa-

tients (10). We did not perform thoracoscopy in the present

patient; therefore, we were unable to make a definitive diag-

nosis of sarcoidosis pleural effusion. Because of the absence

of malignancies and acid-fast bacilli in the pleural effusion,

we thought that the effusion might be associated with pul-

monary infiltrate or pleural involvement in sarcoidosis. Tho-

racentesis or a pleural biopsy is necessary to rule out malig-

nancy or infection that can mimic sarcoidosis pleural effu-

sion.

Pancreatic sarcoidosis is only very rarely detected before

death. At autopsy, only 1-5% of the patients with systemic

or disseminated sarcoidosis have sarcoid lesions within the
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pancreas (11, 12). In 2006, Caceres et al. reported 25 pa-

tients with surgically proven pancreatic sarcoidosis. Sympto-

matic pancreatic sarcoidosis most commonly presented with

abdominal pain (15 patients), weight loss (11 patients), ob-

structive jaundice (7 patients), and emesis (5 patients), con-

versely, no abdominal symptom was observed in four pa-

tients (1). Our patients had no abdominal symptoms, and the

pancreatic mass was incidentally found during a systemic

search. The differentiation of pancreatic sarcoidosis from

pancreatic cancer is difficult, and a surgical biopsy is needed

in most cases (13-16). When a benign pancreatic mass is

identified before conducting a surgical biopsy for pancreatic

sarcoidosis, a method of judging the response to steroid

treatment can be applied (17). In asymptomatic patients with

sarcoidosis, the side effects of systemic steroids often ex-

ceed the treatment benefits, and the disease may spontane-

ously remit (18). The patient in the present case was asymp-

tomatic and did not undergo steroid therapy; however, the

pancreatic mass still partially shrank in size.

Our patient was diagnosed using EUS-FNA and not sur-

gery. EUS-FNA is a safe, minimally invasive, accurate out-

patient procedure for the cytological diagnosis of many be-

nign and malignant conditions (19). A cytological examina-

tion using EUS-FNA to obtain a specimen of the pancreatic

mass was found to have higher sensitivity and accuracy than

endoscopic retrograde cholangiopancreatography (20). To

our knowledge, this is the first reported case of the success-

ful diagnosis of pancreatic sarcoidosis by EUS-FNA, which

may prevent unnecessary operations in patients with pancre-

atic masses associated with sarcoidosis.

In conclusion, we experienced a case of sarcoidosis with

pancreatic, pulmonary, and bronchial lesions. Our initial

findings from the radiographic image of pleural effusion and

miliary opacities indicated miliary tuberculosis or a metas-

tatic pulmonary tumor; however, our patient was diagnosed

with sarcoidosis based on the endobronchial nodular in-

volvement and pathology using a TBLB. We diagnosed the

pancreatic mass, which was detected by a whole-body evalu-

ation, as pancreatic sarcoidosis using noninvasive EUS-FNA.
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