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Sarcoidosis Mimicking Cancer Metastasis Following Chemotherapy
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We report on a rare case of sarcoidosis that developed after chemotherapy for ovarian
cancer, and mimicked a cancer metastasis. A 52-year-old female diagnosed with
stage Ill ovarian cancer underwent curative surgery and postoperative chemotherapy.
Four months later, her whole-body positron emission tomography and computed
tomography (CT) scan showed high uptake in the mediastinal lymph nodes, and ovar-
ian cancer recurrence was suspected. Biopsy of the mediastinal lymph nodes and
subcutaneous nodules revealed noncaseating granulomas. These lesions resolved
spontaneously without treatment; however, newly developed perilymphatic and
centrilobular nodules were observed on follow-up chest CT. Surgical biopsy of these
lesions also showed noncaseating granulomas. She was finally diagnosed with
sarcoidosis.
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Introduction

cases of sarcoidosis after chemotherapy have been reported
in the literature. We report on a case of sarcoidosis mimick-
ing cancer recurrence, which developed after chemo-therapy

Sarcoidosis is a systemic disorder of unknown etiology-
characterized by widespread development of noncaseating
epithelioid cell granulomas in more than one organ system
[1]. A review of the literature suggests that the relationship
between sarcoidosis and malignancy is controversial;
however, new onset sarcoidosis has been observed repeat-
edly and reported in oncology patients [2-4]. However, few
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Fig. 1. Plain chest radiograph. (A) Plain chest radiograph before chemotherapy showed no active lung lesion. (B) Plain chest
radiograph after chemotherapy showed bilateral hilar enlargement (arrows).

Case Report

A 52-year-old female was admitted to our hospital with a
one-month history of abdominal pain on the left side. Her
abdominal computed tomography (CT) scan showed ascites,
omental caking, and peritoneal thickening. She underwent
total abdominal hysterectomy with bilateral salpingo-
oophorectomy. The final diagnosis was stage III ovarian
cancer (serous papillary cystadenocarcinoma). She received
combination chemotherapy comprising paclitaxel 175
mg/m?+carboplatin 400 mg/m? for eight cycles for seven
months after surgery. There were few serious complications
during chemotherapy. However, four months later, she
presented with a dry cough, and multiple painless subcuta-
neous nodules that had developed on her right arm and leg.
A plain chest radiograph showed bilateral hilar enlargement
compared with a previous film (Fig. 1A and B). Whole-body
positron emission tomography and computed tomography
(PET/CT) scan for evaluation of cancer recurrence showed
no uptake in the subcutaneous nodules, however, multiple
areas of high uptake were observed in the enlarged paratra-
cheal, left supraclavicular, retrocrural, and diaphragmatic
lymph nodes (the maximum standardized uptake value
[SUVmax] of the lymph nodes ranged from 12.3 to 21.5)
(Fig. 2) and cancer recurrence in these areas was diagnosed
clinically. The same features were observed on both chest CT

scan and PET/CT (Fig. 3A). However, her serum levels of
carbohydrate antigen 125 (CA125) and carbohydrate antigen
19-9 (CA19-9) were unremarkable; CA125 level was 9.42
U/mL (reference range, 0 to 35.0 U/mL) and CA19-9 level
was 3.12 U/mL (referencerange, 0 to 37 U/mL).

To be certain of the diagnosis of cancer recurrence, biopsy
of the mediastinal lymph nodes using endobronchial ultra-
sound-guided transbronchial needle aspiration and biopsy
of the subcutaneous nodules were performed under general
anesthesia. The pathological findings showed noncaseating
granulomas with no evidence of malignancy (Fig. 4A and B).
Ziehl-Neelsen and polymerase chain reaction detection of
Mycobacterium tuberculosis in tissues were negative for
mycobacterial infection, and a serum interferon-gamma
release assay test was also negative. The serum level of
angiotensin-converting enzyme (ACE) was 1014 U/L
(reference range, 9 to 47 U/L).

She was diagnosed with sarcoidosis in the lymph nodes
and skin. She had mild symptoms, including intermittent dry
cough, and no specific treatment was required. She was
observed closely at our clinic for three months, and the
multiple painless subcutaneous nodules resolved sponta-
neously. Her follow-up chest CT scan showed an interval
decrease in the size of multiple mediastinal lymph nodes
(Fig. 3B). However, newly developed perilymphatic and
centrilobular nodules were detected in both lungs on the
same CT scan (Fig. 3C). Lymphangitic metastasis of ovarian
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Fig. 2. Positron emission tomography and computed
tomography (PET/CT) images of the lymph nodes.
PET/CT scan showed multiple areas of high uptake in the
enlarged paratracheal, left supraclavicular, retrocrural,
and diaphragmatic lymph nodes.

cancer was suspected radiologically, therefore, she under-
went video-assisted thoracoscopic wedge resection of the
nodules in the right upper lobe. However, the pathological
findings of the lung nodules showed noncaseating granu-
loma, which was similar to that of the mediastinal lymph
nodes and skin (Fig. 4C). She was finally diagnosed with
sarcoidosis. She was observed closely at our clinic.

Discussion

To the best of our knowledge, this is the first report of
sarcoidosis that occurred following surgery and chemother-
apy for ovarian cancer in South Korea. In addition, this case
demonstrates that the clinical presentation and radiological
examinations, including a PET/CT scan, may not be able to
discriminate between cancer recurrence and sarcoidosis.

According to the literature, 4-14% of all patients with
malignancy can exhibit histopathological evidence of
sarcoidosis [5,6]. In oncology patients, noncaseating granu-
lomas have been observed most frequently in the lymph
nodes draining the cancer [7]. In the current case, develop-
ment of noncaseating granulomas occurred not only in the
mediastinal lymph nodes, but also in the subcutaneous tissue
and lung parenchyma in the absence of recurrence of ovarian
cancer, which led to diagnosis of sarcoidosis. It is difficult to
explain why the reaction occurred only in distant lymph
nodes and organs and not in regional lymph nodes.

Understanding of the pathogenesis of sarcoidosis associ-

Fig. 3. Computed tomography (CT) images of the lymph nodes (A) four months after chemotherapy and (B, C) at the
follow-up. (A) CT scan of the mediastinal setting showed multiple mediastinal lymph adenopathy (arrows). (B) CT scan of
the mediastinal setting showed decreased size of multiple mediastinal lymph nodes (arrows). (C) CT scan of the lung setting
showed newly developed perilymphatic and centrilobular nodules in both lungs (arrows).
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Fig. 4. Biopsy specimens showed multiple noncaseating granulomas with no evidence of malignancy. (A) Right paratracheal
lymph node. (B) Subcutaneous nodule in the right arm. (C) Lung parenchyma (A-C, H&E staining, x400).

ated with cancer remains incomplete. According to one
hypothesis, localized sarcoidosis may be related to degener-
ative and necrotic changes within the tumor itself and that
systemic sarcoidosis at sites not involved with the tumor
may be mediated by humoral and T cell-mediated factors,
and subsequent recruitment and activation of macrophages
(5,8].

Development of sarcoidosis during or immediately after
chemotherapy is rare and has been reported only in a limited
number of cases of malignant lymphoma, osteosarcoma, and
solid tumors [7,9-11]. The pathophysiological mechanisms of
sarcoidosis during or after high-dose chemotherapy are
unknown because chemotherapy inhibits the local immuno-
logical responses there by preventing granuloma formation
and development of associated disease symptoms [9]. It has
been postulated that sarcoidosis can be caused by a microor-
ganism because immunosuppression induced by antineo-
plastic therapy might spread this agent, leading to an
immune response resulting ingranuloma formation [9].

This phenomenon has been associated with several differ-
ent chemotherapeutic agents; the most common causative
agent is the biologic modifier alpha-interferon [12]. There is
only one previous report on development of sarcoidosis
associated with combination chemotherapy paclitaxel and
carboplatin [13]. Umezu et al. [13] reported a case of
sarcoidosis that developed during induction chemotherapy
comprising paclitaxel and carboplatin for lung cancer. In the
current case, development of sarcoidosis occurred four
months after chemotherapy; however, the patient described
by Umezu et al. [13] was diagnosed with sarcoidosis during
chemotherapy. Paclitaxel and carboplatin may have induced
the reaction, however, conduct of further studies will be

required in order to explain the pathogenesis of sarcoidosis
during or after chemotherapy.

As in the current case, discrimination between sarcoidosis
and metastasis with a CT scan can be difficult. In addition,
the current case showed higher uptakes in the PET/CT scan
(e.g., SUVmax of lymph nodes, 12.3 to 21.5) than in previous
reports [14,15], suggesting that the SUVmax in the PET/CT
scan is not accurate for distinguishing between sarcoidosis
and malignancy. Therefore, evaluation of other clinical
parameters or the serum ACE level might be necessary in
order to discriminate between sarcoidosis and metastasis.

In conclusion, when cancer recurrence is suspected
despite successful chemotherapy for a neoplastic disease, the
clinician should consider the possibility of sarcoidosis even
if it occurs during or immediately after treatment.
Histopathological examinations can be useful for making a
precise diagnosis and for appropriate decision making.
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