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CASE REPORT

Sarcoidosis and Sarcoid-Like Reaction Associated with Pancreatic
Malignancy: Are You Able to Read a Riddle?
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ABSTRACT
Context The sarcoidosis is an idiopathic multisystem inflammatory disease characterized by the presence of non-caseating
granulomas in the affected organs. The clinical picture includes non-specific systemic symptoms and organ-specific symptoms, but it
is frequently asymptomatic. Although not fully understood, a clear association between sarcoidosis and malignancies has been
reported. In neoplastic patient, beside classical sarcoidosis, cases of sarcoid-like reaction have been extensively described, a
condition characterized by the presence of non-caseating granulomas in the lymph nodes draining the tumor or, less commonly, in
the distant lymph nodes; this is considered a benign non progressive condition, potentially regressive following neoplasm
eradication. Case report We report the first case of sarcoidosis/sarcoid-like reaction associated with neuroendocrine tumors of the
pancreas. Conclusion This clinical case highlights the difficulty and importance of differential diagnosis of lymphadenopathy in the
management of neoplastic disease, and in view of the evolving clinical picture, if a distinction between sarcoidosis and sarcoid-like
reaction is a clinical reality or if they is just represent different stage of the same disease. Therefore, we believe that a follow-up is
necessary even in case of sarcoid-like reaction, since no data are reported in the literature on the long-term of this condition once
treated the associated tumor.

INTRODUCTION
Sarcoidosis is an idiopathic multisystem inflammatory
disease that predominantly affects the intrathoracic
lymph nodes, the lungs, the skin and the eyes,
characterized by the presence of non-caseating
granulomas in the affected organ tissue. The clinical
picture include systemic and organ-specific symptoms;
however, in the majority of cases it is diagnosed in
asymptomatic patients, based on the finding of hilar
adenopathy on chest radiography performed for other
reasons.
Sarcoidosis has been reported to be associated with
acute or chronic pancreatitis. In addition, the
association with pancreatic neoplasms has never been
reported. In fact, in a previous study authors found an
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incorrect diagnosis of pancreatic neuroendocrine tumor
in a patient having sarcoidosis. Thus, we believe
worthy to report the first case of association of
sarcoidosis and neuroendocrine tumor.
CASE REPORT
In December 2009 a 52-year-old man, whose past
history was uneventful, was admitted to our department
because of right femoral-popliteal thrombosis. He was
not drinker or smoker.
The chest angio-computed tomography (CT) showed a
filling thromboembolic defect in the pulmonary artery
and an important hilar and mediastinal lymphadenopathy, both predominant on the right side. There
were no observed active parenchymal lesions. An
anticoagulant therapy was started.
Further etiological investigations were performed,
including an abdominal CT which showed a solid mass
of 40 mm of diameter with small parietal eccentric
calcification located in the body-tail of the pancreas
(Figure 1a), encompassing the splenic artery (Figure
1b). Lymph nodes along the small gastric curve, in the
inter-aortic and left para-aortic cable, and a calcified
lymph node in the lower edge of the liver were also
present (Figure 2). No alterations of the other
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suggestive of nodular sarcoidosis (Figure 3). A workup for sarcoidosis was then carried out in order to make
a differential diagnosis between pancreatic cancer
associated with an atypical sarcoid-like reaction, or the
presence of a pancreatic granuloma in the context of a
systemic sarcoidosis. No ophthalmic or skin
involvements at specific examinations were seen and
angiotensin converting enzyme was within the
reference range of our laboratory (10 µg/L; reference
range: 6.1-21.1 µg/L).
Thus, in February 2010 the patient underwent surgery
and a distal pancreatectomy associated with
splenectomy was performed. Histological examinations
revealed a well-differentiated endocrine tumor of the
pancreas infiltrating the adjacent parenchyma and the
peripancreatic tissue. A perivisceral lymph node
revealed aspects of carcinomatous lymphangitis; 11 out
12 lymph nodes histologically examined were reactive.
No postoperative complications were seen, and the
patient was discharged 10 days after surgery.

Figure 1. CT shows a solid mass of 40 mm of diameter with small
parietal eccentric calcification located in the body-tail of the pancreas
(a.) and encompassing the splenic artery (b.)

parenchymal organs were detected. A suspicion of
pancreatic cancer was pose, although the CA 19-9 was
negative (1.6 U/mL; reference range: 0-37 U/mL).
The patient also underwent a fine needle aspiration
biopsy of the paratracheal subcarinal and hilar lymph
nodes, which resulted negative for neoplastic cells,
showing the presence of epithelioid granulomas

Figure 2. Calcified lymph node in the lower edge of the liver.

Figure 3. Transbronchial needle aspiration was performed on
mediastinal lymph nodes. The cytological picture consists of
granulomas on a background of small, mature lymphocytes.
Granulomas appear as small aggregates of epithelioid histiocytes,
with relatively sharp borders. The background is clean with no
appreciable necrosis. May-Grundwald Giemsa, (a. original
magnification 600x); and the same appearance is observed in Diff
Quik® (Diff-Quick Staining Protocol. Prepared by Roy Ellis: IMVS
Division of Pathology, The Queen Elizabeth Hospital; Woodville,
South Australia, Australia) stain for rapid-on-site-examination. A
small, well defined granuloma is visible on a clear background (b.
original magnification 600x).
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One month later, the follow-up CT revealed a post
surgical collection in the pancreatic body, a significant
improvement of the pulmonary artery thromboembolic
picture and a moderate reduction of the mediastinal
lymphadenopathy; no lung involvement was present.
The positron emission tomography with 68GaDOTANOC revealed the presence of mediastinal
lymph nodes compatible with the diagnosis of
sarcoidosis.
The follow-up CT performed in October 2010 showed
the appearance of a ground-glass area in the lung
parenchyma in correspondence of the medium lobe
with micronodular interstitial thickening, referred to
sarcoidosis stage II. At the last follow-up CT in
December 2011, the radiological picture was
unchanged. The patients remained asymptomatic and
had no need of any treatment except the
troleandomycin for thrombotic disease.
DISCUSSION
Although the etiologic mechanisms are still not
completely explained, the correlation between
malignant tumors and sarcoidosis/sarcoid-like reaction
is clearly established. Hematological malignancies are
the most frequently neoplasms associated with
sarcoidosis. The relationship between sarcoidosis and
solid tumors is less frequent; the strongest association
is described with adenocarcinoma of the lung, although
other cancers have also been reported. In about 76% of
cases, the diagnosis of sarcoidosis preceded the
detection of neoplasm, leading to the hypothesis that
the immune system dysfunction and the tissue chronic
inflammation characterizing sarcoidosis can promote
cancer development. However, it has been also
reported cases in which diagnosis of cancer precedes
the development of sarcoidosis, as well as cases of
concomitant diagnosis. Sarcoid-like reaction occurs
more frequently in regional lymph nodes (“typical
sarcoid-like reaction”), and is believed to represent a T
cell-mediated immune response to soluble antigenic
factors shed by the tumoral cells. However, cases of
sarcoid-like reaction in distant lymph nodes have been
observed (“atypical sarcoid-like reaction”).
The association between sarcoidosis/sarcoid-like
reaction and cancer raises two types of problems.
First of all, lymph nodes involved by sarcoidosis can
be misdiagnosed as metastatic lymphadenopathy,
leading to a conservative cancer management when
surgery could be curative.
Once confirmed the presence of non-caseating
granulomas in the involved lymph nodes, a differential
diagnosis between sarcoidosis and sarcoid-like reaction
might be useful, as the first condition may progress and
may necessitate of specific therapy, while the latter is
generally considered a non progressing condition and
regressive with the treatment of cancer. Differential
diagnosis in both situations can be difficult. In fact,
sarcoidosis is frequently asymptomatic, and even if
present systemic symptoms may be similar to the ones
related to malignancy. For the same reason, systemic

symptoms could be not helpful in distinguish between
sarcoidosis and sarcoid-like reaction cancer related.
The imaging examinations are not likewise useful for
differential diagnosis between granulomatous and
metastatic lymphadenopathy, as the conditions are
radiologically and morphologically indistinguishable.
A histological confirmation should be therefore
obtained. Once the diagnosis of sarcoid granulomas has
been done, searching for involvement of the eye, skin
or lung parenchyma would lean toward the diagnosis of
sarcoidosis rather than sarcoid-like reaction.
Herein we report the case of a man with a
neuroendocrine pancreas cancer associated with noncaseating granulomas in mediastinal lymph-nodes. To
our knowledge, this is the first case in literature
reporting the association between sarcoidosis and this
type of cancer. In our case, all the problems of
differential diagnosis listed above occurred. During
investigations for a right femoral-popliteal thrombosis,
a pancreatic mass and mediastinal lymphadenopathy
have been observed, in absence of other symptoms. A
metastatic cancer was initially suspected, subsequently
excluded from the result of the lymph nodes biopsy
showing the non-caseating granulomas in the absence
of neoplastic cells. Because of the absence of systemic
symptoms and extranodal sited involvement, a
diagnosis of concomitant atypical sarcoid-like reaction
rather than sarcoidosis was made. This hypothesis
seemed confirmed by the initially lymph node diameter
reduction after successful surgical resection of the
tumor. However, at the subsequent follow-up TC in the
lung parenchyma a ground-glass area with micronodular interstitial thickening appeared, indicative of
stage II sarcoidosis.
In conclusion, this is the first case of sarcoidosis/
sarcoid-like reaction associated with a neuroendocrine
tumor of the pancreas, and to our knowledge is the first
case of a sarcoid-like reaction evolved to sarcoidosis,
suggesting that probably these two conditions represent
the two opposite of a continuum spectrum, and that
patients diagnosed with sarcoid-like reaction should be
monitorized also for this evolutive risk, regardless of
the healing of the tumor.
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