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Abstract: Sarcoidosis is a systemic, chronic inflammatory disease with unknown cause and is characterized by for-
mation of epithelioid granulomas in various organs, mainly the lungs and lymphatic system as mediastinal lymph 
nodes (LNs). Lymphadenopathy is common in sarcoidosis. Subsequent cancer also tends to occur in patients with 
the disease, and the most frequent is lymphoma and cancer of the lung. Head and neck cancer is uncommon 
but possible. We report a 70-year-old woman with squamous cell carcinoma (SCC) of the mandibular gingiva con-
comitant with mediastinal multiple lymphadenopathy, and a medical history of chronic sarcoidosis. Mediastinal 
LNs showed increased uptake of 2-[18F]-fluoro-2-deoxy-d-glucose (FDG) with positron emission tomography (PET). 
Subsequent to lymphadenectomy, the histological diagnosis was lymphadenopathy caused by sarcoidosis. Next, we 
performed wide local excision of the gingival tumor. During follow-up, a pulmonary lesion was detected by computed 
tomography at 3 years and 11 months after surgery, and diagnosed as pulmonary sarcoidosis, which had been 
stable without treatment until now. After follow-up of 5 years, the patient was alive without signs of local recurrence 
or metastasis. The combination of oral SCC and sarcoidosis of the mediastinal LNs in a sarcoidosis patient has not 
been previously reported. FDG-PET was not able to distinguish LN metastasis from lymphadenopathy caused by 
sarcoidosis. In our case, her chronic inflammatory condition with sarcoidosis as well as ill-fitting dentures could have 
increased the risk of oral cancer. We suggest that clinicians should carefully check for the development of subse-
quent oral cancer in patients with a past history of sarcoidosis. To avoid inaccurate staging and incorrect therapy, LN 
biopsy should be promptly performed following a diagnosis of cancer and multiple lymphadenopathies in patients 
with a history of sarcoidosis. Lymphadenopathy with sarcoidosis patients have malignant potential, especially those 
who develop subsequent cancer. Misdiagnosis of LN malignancy and sarcoidosis may lead to unnecessary adjuvant 
therapy or worse prognosis.
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Introduction

Sarcoidosis is a systemic, chronic inflammatory 
disease of unknown cause. The disease is char-
acterized by formation of epithelioid granulo-
mas in various organs; mainly the lungs and 
lymphatic system, such as the mediastinal 

lymph nodes (LNs) [1, 2]. Lymphadenopathy is 
common in sarcoidosis. The first description of 
sarcoidosis was by Hutchinson in 1875 [3]. 
Sarcoidosis is a global disease with a preva-
lence of 4.7-64 in 100 000 and incidence of 
1.0-35.5 in 100 000 annually [1]. Although sar-
coidosis is a rare disease, clinicians sometimes 
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Figure 1. Physical examination revealed an elastic, 
hard, 2.2×1.1-cm mass with an ulcer of the left man-
dibular gingiva.

encounter patients with a history of the condi-
tion in daily clinical practice [4, 5]. 

A major complication of sarcoidosis is subse-
quent cancer, which tends to occur at a high 
frequency in patients with sarcoidosis [6-22]; 
most frequently, lymphoma [4, 6, 7, 9, 12, 16, 
17, 19, 21] and cancer of the lung [8, 9, 12, 22], 
skin [4, 6, 9, 13], colorectum [4, 10, 11], kidney 
[6, 10], and liver [4, 9]. In contrast, head and 
neck cancer is uncommon [6, 7, 9, 12]. Reports 
of distant metastases or second primary can-
cer in patients with head and neck cancer ha- 
ve been increasingly reported owing to re- 
cent progress in diagnostic radiography. 2-[18F]- 
fluoro-2-deoxy-d-glucose positron emission to- 
mography (FDG-PET) is usually used to identify 
distant metastases or second primary cancer 
[23]. 

We report a patient with synchronous squa-
mous cell carcinoma (SCC) of the mandibular 
gingiva and multiple mediastinal lymphadenop-
athy of sarcoidosis. She also had a past history 
of chronic systemic sarcoidosis of the eye, skin, 
and liver. We could not establish by FDG-PET 
whether the lymphadenopathy resulted from 
malignancy (metastasis or second primary can-
cer), sarcoidosis, or any other clinical findings. 

Case report

Written informed consent was obtained from 
the patient for publication of this case report. A 
70-year-old woman was referred to our hospital 
for further evaluation of an oral mass. She had 
a 2-month history of pain involving the oral cav-

ity. Physical examination revealed an elastic, 
hard, 2.2×1.1-cm mass with an ulcer of the left 
gingiva (Figure 1). There was no lymphadenop-
athy in the head and neck region. Ten years 
prior, she was diagnosed as having sarcoidosis 
of the eye, skin and liver, which remained sta-
ble and chronic. Therefore, the lesion received 
no medical treatment. Her mandibular denture 
was ill fitting. Adenomatous goiter was diag-
nosed previously, which was also stable. She 
had no history of smoking or alcohol consump-
tion. To detect other lesions, contrast-enhanced 
computed tomography (CT) of the head and 
neck, chest and liver were performed. CT 
showed neither invasive bone lesion in the gin-
gival mass nor any lesions in the cervical LNs, 
lungs, bone, or liver; however, multiple LN swell-
ing was detected in the mediastinal area 
(Figure 2A). The gingival mass was clinically 
suspicious for cancer, whereas radiographic 
diagnosis of the mediastinal lesion was sar-
coidosis because there was no cervical lymph-
adenopathy (regional LNs of gingival cancer), 
and she had a past history of chronic systemic 
sarcoidosis. Gingival mass biopsy was per-
formed and SCC was confirmed. Upper gastro-
intestinal examination revealed no abnormali-
ties. Whole-body FDG-PET was used to detect 
the mediastinal or any other lesions. FDG-PET 
showed increased FDG uptake in the left man-
dible [maximum standardized uptake value 
(SUVmax)=7.6], and the multiple mediastinal 
and right supraclavicular LNs had SUVmax=4.9 
(Figure 3). In contrast, no FDG uptake was seen 
in the cervical or any other LNs. Thus, FDG-PET 
could not distinguish clearly between cancer 
metastasis and sarcoidosis. Gingival cancer 
was treated with neoadjuvant chemotherapy 
(90 mg total bleomycin plus 300 mg/day ura-
cil/tegafur). A second CT scan after preopera-
tive chemotherapy showed no effect on medi-
astinal or supraclavicular LN lesions (Figure 
2B). It was necessary to determine whether the 
mediastinal lesions were metastases to assign 
a clinical stage and make a treatment plan.

To diagnose lymphadenopathy, the patient un- 
derwent mediastinal LN sampling with video-
assisted thoracic surgery. Histopathological 
findings revealed noncaseating epithelioid 
granulomas. Advanced fibrosis and scar tis-
sues were also observed but there was no  
evidence of malignancy (Figure 4). Therefore, 
pathologically, sarcoidosis was suspected. 
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Figure 2. A. Initial CT radiograph (coronal sections) showing involvement of mul-
tiple lymph nodes in the mediastinal area (arrows); B. Second CT radiograph 
performed after completion of chemotherapy before the operation showing no 
effect on mediastinal LN lesions (arrows).

According to the above pathological assess-
ment, we finally diagnosed gingival SCC 
(T2N0M0, Stage II) (UICC TNM classification 
7th edition, 2009). After that, we performed 
wide local excision of the gingival tumor. 
Histopathological examination revealed residu-
al SCC after chemotherapy (Figure 5). Although 
chemotherapy for oral cancer was performed, 
the size of the residual mediastinal and right 
supraclavicular LNs evaluated by CT remained 
stable. During follow-up of cancer, a pulmonary 
lesion was detected by CT at 3 years and 11 
months after surgery, which we diagnosed as 
pulmonary sarcoidosis. We looked at the natu-
ral history of the lesion (without therapy), and 
found that its size had not changed until the 
time of writing this report. After follow-up of 5 
years, the patient was alive and well with no evi-

that LN biopsy should be performed promptly 
for patients with a history of sarcoidosis, when 
one encounters cancer and multiple lympha- 
denopathies.

First, regarding the fact that this combination of 
lesions has not been reported to date. Some 
reports state that the risk of upper digestive 
tract or head and neck cancer increases in sar-
coidosis patients [4, 9, 11, 22, 24]. We searched 
the literature from 1875 to 2016 using PubMed 
and Google Scholar and found 15 patients with 
sarcoidosis followed by head and neck cancer, 
including the current case (Table 1) [9, 11, 22, 
24-32], but found no report of the same combi-
nation with our case. Exclusion criteria were: (1) 
non-English full text; and (2) diagnosis of can-
cer preceding or synchronous with the diagno-
sis of sarcoidosis [4] (including sarcoid-like 
reaction [33]). We believe that our patient had 
two risk factors that contributed to develop-
ment of oral cancer, that is, wearing dentures 
[34] and past history of sarcoidosis [4, 9, 11, 
12, 22, 24]. Both factors are associated with 
inflammation. We would thus like to describe 
the potential of oral cancer development in sar-
coidosis patients associated with denture use, 
especially ill-fitting dentures. The meta-analysis 
of Manoharan and colleagues [35] reports that 
the use of dentures by itself carries a risk of 
developing oral cancer (odds ratio: 1.42, 95% 
confidence interval: 1.01-1.99). Moreover, us-
ing ill-fitting dentures increases substantially 
the risk of oral cancer (odds ratio: 3.90, 95% 
confidence interval: 2.48-6.13) [35]. Denture 
use, especially, ill-fitting dentures, can lead to 
oral mucosal injury with inflammation and ulcer, 
which is an important risk factor for oral cancer 
[36, 37]. Furthermore, chronic inflammation is 

dence of cancer recurrence 
or metastatic disease.

Discussion

Through our case, two im- 
portant clinical issues were 
found. This combination of 
lesions, namely oral SCC 
and sarcoidosis of the me- 
diastinal LNs in a patient 
with sarcoidosis, has not 
been reported to date. To 
avoid inaccurate staging 
and therapy, we suggest 

Figure 3. FDG-PET (axial section) for initial staging 
before treatment showing increased FDG uptake in 
the multiple mediastinal lymph nodes (SUVmax=4.9) 
(arrow). In contrast, no FDG uptake was seen in the 
cervical or any other LNs. FDG-PET did not afford a 
clear distinction between metastatic lesions and sar-
coidosis. 
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Figure 5. Histopathological findings of surgically 
resected gingival tumor post-chemotherapy. Atypi-
cal squamous epithelium showing cancer pearl for-
mation with irregular infiltration of epithelium into 
stroma (100×), which showed characteristics of 
well-differentiated squamous cell carcinoma. Origi-
nal magnification, 100×, inset 400×. Magnified view 
of cancer component indicated by arrow, in which 
irregular nuclei of various sizes and density were 
observed. These cells also showed features of carci-
noma cells. Thus, we diagnosed gingival squamous 
cell carcinoma (T2N0M0, Stage II).

Figure 4. Histopathological examination of medias-
tinal lymph node specimen for diagnosis before oral 
cancer treatment to determine whether the lesion 
was tumor metastasis or another lesion. The lesion 
showed noncaseating granulomas with epithelioid 
cells. Extensive fibrosis and scar tissues are also 
seen; no tumor cells were observed (original magni-
fication, 200×). Histopathology was consistent with 
lymphadenopathy caused by sarcoidosis.

associated with the development of malignan-
cy [38, 39]. 

Several mechanisms have been proposed to 
explain the increased risk of hematological or 
solid cancer in patients with sarcoidosis [4, 
6-12, 26, 28, 33, 40-43]. Sarcoidosis is a 
chronic inflammatory disease. Subsequent so- 
lid cancers have been found in various sites in 
patients with sarcoidosis [4], such as the lung 
[8, 9, 12, 22], skin [4, 6, 9, 13], colorectum [4, 
10, 11], kidney [6, 10], and liver [4, 9]. Head 
and neck cancer is uncommon but possible; 
however, we could not find any report about the 
additive effect of sarcoidosis and denture use 
on cancer risk. In fact, our patient had no sar-
coid lesion in the oral cavity clinically, and the 
surrounding gingival cancer mass did not have 
any sarcoid lesion pathologically, although she 
had mediastinal lymphadenopathy caused by 
sarcoidosis. Therefore, our case suggests that 
there is no direct additive effect of ill-fitting 
dentures and sarcoidosis, but rather, the two 
conditions independently affect oral cancer 
development. Matsubara and colleagues re- 
ported a case of gastric cancer, which may 
have developed during gastric sarcoidosis [44]. 
The gastric cancer was histologically diagnosed 
after a 10-year history of the treatment of gas-
tric sarcoidosis [44]. They speculated that the 
gastric mucosal damage and regeneration, 

caused by sarcoidosis chronic inflammation, 
might be the underlying cause of carcinogene-
sis [44]. They also suggested that chronic 
inflammation of sarcoidosis is a putative carci-
nogenesis mediator in many kinds of tissue 
including lymph tissue [44].

The second important clinical issue is that, to 
avoid inaccurate staging and therapy, LN biop-
sy should be performed promptly without hesi-
tation when one encounters cancer and multi-
ple lymphadenopathies in patients with a 
history of sarcoidosis. New or enlarging lesions 
in sarcoidosis patients should be considered 
for biopsy to distinguish them from coexisting 
malignant tumor [43, 45]. Like our case, it is 
important for clinicians to distinguish sarcoid-
osis from the following four lesions. First, iso-
lated distant metastasis or second primary 
cancer can occur without cervical LN metasta-
sis in head and neck cancer [46-48]. Second, 
coexistence of metastatic involvement and sar-
coidosis lesion in the same LN has been report-
ed [31, 49, 50]. Third, lymphoma should be 
looked for because it tends to occur in sarcoid-
osis patients [4, 6, 7, 9, 12, 16, 17, 19, 21], 
especially as sarcoidosis-lymphoma syndrome 
[51]. Fourth, as described above, cancer itself 
may develop into LN sarcoidosis [44], i.e., 
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Table 1. Summary of published literature related to occurrence of head and neck cancers in known cases of sarcoidosis

Author/references Age 
(yr) Gender Cancer site Type of cancer Site affected 

by SA
Methods used for 
diagnosis of SA Outcome

Pollock & Catalano (1979) [29] 38 M Parotid gland Ductal carci-
noma

Hilar LN LN biopsy NA

Seersholm et al. (1997) [22] NA NA Brain, lip, pharynx NA NA NA NA
Rømer et al. (1998) [24] NA NA Lip, mouth NA NA NA NA
Askling et al. (1999) [9] NA NA Nose, mouth, eye NA NA NA NA
Zimmermann-Belsing et al. (2000) [31] 27 F Thyroid Papillary ad-

enocarcinoma
Hilar LN Transbronchoscopy LN 5 years after medi-

cation, alive with 
chronic SA

Bruins et al. (2007) [27] 35 F Thyroid Papillary carci-
noma

Skin, lung, 
thyroid

NA NA

Shu et al. (2011) [28] NA NA Upper aerodigestive 
tract, eye, nose, salivary 
gland, thyroid gland, 
nervous system

NA NA NA NA

Vorselaars et al. (2013) [30] 54 F Larynx (Bilateral vocal 
cords)

SCC Lung, extra-
thoracic LN

NA 6 months after SA 
treatment, alive with 
pulmonary SA

Ergin & Nasr (2014) [25] 48 F Thyroid Papillary carci-
noma

Lung, lacrimal 
gland, skin

NA NA

Myint & Chow (2015) [26] 68 F Thyroid Papillary carci-
noma

Mediastinal 
LN

Excisional LN biopsy Alive with no recur-
rence

Søgaard et al. (2015) [11] NA NA Tonsil, brain NA NA NA NA
Ungprasert et al. (2017) [32] NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

Present case 70 F Mandibular gingiva SCC Mediastinal 
LN

VATS 4 years after medi-
cation, alive with no 
recurrence

F, female; LN, lymph node; M, male; NA, not available; SA, sarcoidosis; SCC, Squamous cell carcinoma; VATS, video-assisted thoracic surgery.
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Table 2. Indications for LN biopsy for lymphadenopathy of concomitant subsequent (or suspected) cancer in patients with SA
Clinical scenario where LN biopsy may be particularly helpful Scenarios where LN biopsy may not be required
When lymphadenopathy develops without regional lymph nodes of cancer, to rule out isolated 
distant metastatic lesions or a second primary cancer, which can occur without RR. [46-48]

When lymphadenopathy develops without regional lymph nodes 
of cancer, distant metastasis in the absence of RR is rare. 

To rule out coexistence of metastatic involvement and SA lesion in the same LN. [31, 49, 50] Lymphadenopathy is a typical finding in patients with SA. [2]
To rule out lymphoma (SA-lymphoma syndrome).  
[4, 6, 7, 9, 12, 16, 17, 19, 21]

Elderly patients or those in poor general condition because of 
the invasive nature of LN biopsy. [53]

Cancer may develop into LN sarcoidosis. [44]
To facilitate accurate cancer staging.
Situations where the differential diagnosis between involvement of SA and malignancy is not 
straightforward on the basis of clinical and radiological workup (including with FDG-PET or 
fine-needle aspiration biopsy). [56, 72-74]
No reliable diagnostic, prognostic or therapeutic biomarkers are currently available. [57]
LN, lymph node; SA, sarcoidosis; RR, regional recurrence.
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lymphadenopathy with sarcoidosis patients 
have malignant potential, especially those who 
develop subsequent cancer. Similar kinds of 
cases (where cancer itself may have developed 
into sarcoidosis) have been reported [31, 52]. 
We initially thought that mediastinal lymphade-
nopathy was caused by sarcoidosis because 
there was no cervical lymphadenopathy (regi-
onal LNs of oral cancer); distant metastasis in 
the absence of regional LN involvement (N0M1) 
is rare; and multiple mediastinal lymphadenop-
athies are typical lesions of sarcoidosis [2]. 
However, eventually we performed mediastinal 
lymphadenectomy in our patient because PET 
revealed marked FDG uptake in the mediasti-
nal LNs. Sarcoidosis can occur anywhere in the 
body and can mimic benign or malignant 
tumors [2], as well as recurrence or metastatic 
lesions in cancer patients [26].

Mediastinal lesion biopsy is considered to be 
invasive and might place an excessive burden 
on elderly patients such as ours [53]; however, 
to diagnose mediastinal sarcoidosis accurate-
ly, biopsy with lymphadenectomy has good 
diagnostic value. Even though sarcoidosis 
lesions are systemic, swollen mediastinal LNs 
should be submitted to pathological diagnosis. 
The presence of malignant LN lesions pro-
foundly influences the treatment options with 
cancer staging, therefore, accurate detection 
of LN malignancy is important [54]. Distant 
metastasis is an important factor in the treat-
ment of head and neck cancer. Commonly, sar-
coidosis is diagnosed based on clinical and 
radiological findings [1, 55]. However, it is diffi-
cult to distinguish between involvement of sar-
coidosis and malignancy by clinical and radio-
logical examination of lesions, including with 
FDG-PET, and histological examination with LN 
biopsy is needed when this association is sus-
pected [56]. 

No reliable diagnostic, prognostic or therapeu-
tic biomarkers are currently of assistance in 
managing patients with sarcoidosis [57]. PET 
revealed marked FDG uptake in the mediasti-
nal lymphadenopathy. FDG-PET has been wide-
ly used in cancer management, based on the 
increased consumption of glucose by malig-
nant cells [58]. However, FDG accumulates not 
only in malignant tissues, but also in infected 
and inflammatory tissues, which makes FDG-
PET less specific [51]. Thus, benign hypermeta-

bolic lymphadenopathy can imitate malignant 
disease on PET [59-62]. SUVmax is the most 
commonly used value to measure metabolic 
tumor activity in oncological FDG-PET/CT imag-
ing [59]. Kumar and colleagues [63] performed 
a prospective observational study and reported 
that an SUVmax cutoff value of 2.5 had low 
specificity to distinguish between benign and 
malignant mediastinal lymphadenopathy. They 
suggested using a cutoff value of 6.2, because 
the value improved the specificity while main-
taining acceptable levels of sensitivity [63]. In 
our case, it was possible to distinguish sarcoid-
osis and malignancy using the method of 
Kumar and colleagues [63]. FDG uptake in the 
left mandibular SCC and multiple mediastinal 
LNs had SUVmax=7.6 and 4.9, respectively 
(Figure 3). However, Koo and colleagues [59] 
reported that the median SUVmax of sarcoid-
osis LNs was 8.2 (range, 2.2-16.5) in the patho-
logical results of mediastinal and hilar LNs of 
152 patients. LNs with SUVmax >4.5 were con-
firmed as metastases by pathological examina-
tion [64]. To date, SUVmax cutoff value is con-
troversial in clinical practice. There are many 
reports that FDG-PET is not helpful for distin-
guishing sarcoidosis and malignancy [51, 59, 
60, 65]. Furthermore, sarcoidosis and malig-
nancy tend to coexist as mentioned above. 
Therefore, it is difficult to discriminate between 
cancer and sarcoidosis with clinical and radio-
logical evaluation, including PET [26, 66]. 

CT scan may not be useful for distinguishing 
sarcoidosis and malignancy [55, 60]. In our 
case, the mediastinal LNs were not affected by 
neoadjuvant chemotherapy for gingival cancer 
[54]. After preoperative chemotherapy, the sec-
ond preoperative CT scan revealed that lymph-
adenopathy had not shrunk compared with ini-
tial CT before chemotherapy. Thus, we initially 
thought that the LN lesions were not malignant; 
however, confirming shrinkage or swelling of 
LNs in response to neoadjuvant chemotherapy 
is not adequate to diagnose metastasis or sar-
coidosis. Sarcoid lesions have been reported 
after chemotherapy for malignant tumors [67-
69]. Chemotherapy also causes fluctuations in 
serum cytokine levels, and cytokines have an 
important part to play in granuloma formation 
such as sarcoidosis [70]. It is not sufficient to 
distinguish disseminated malignancy from sar-
coidosis or sarcoid reactions after antineoplas-
tic therapy with the type of preceding malignan-
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cy or antineoplastic therapy, as well as the time 
after completion of therapy [58]. In magnetic 
resonance imaging or ultrasound examination, 
sarcoidosis also mimics malignancy [71].

As already stated, it is difficult to distinguish 
between involvement of sarcoidosis and malig-
nancy by clinical and radiological examination 
of lesions, including with FDG-PET, and histo-
logical examination with LN biopsy is needed 
when this association is suspected [56]. There-
fore, it needs to be examined histopathologi-
cally to make a definitive diagnosis [26, 57]. 
Fine-needle aspiration biopsy may also be inac-
curate [71-73]. Koo and colleagues [59] report-
ed that it is inadequate to distinguish sarcoid-
osis from the possibility of coexisting cancer via 
transbronchial needle aspiration. As described 
above, coexistence of metastatic involvement 
and sarcoidosis lesions in the same LN has 
been reported [31, 49, 50]. Because of the 
potential existence of two lesions, we suggest 
that not only a part of the LN but also the whole 
lymph node should be examined histologically. 
Therefore, to diagnose mediastinal sarcoidosis, 
biopsy with lymphadenectomy is indicated [72, 
74]. As described above, although sarcoidosis 
is a rare disease, clinicians sometimes encoun-
ter patients with a history of the condition in 
daily clinical practice [4, 5]. It is important to 
note that sarcoidosis patients tend to develop 
both lymphadenopathy and subsequent can-
cer. Clinical scenarios where LN biopsy is justifi-
able in patients with sarcoidosis and subse-
quent cancer are summarized in Table 2. As 
indicated in Table 2, LN biopsy is suitable.

Combination of the oral SCC and sarcoidosis of 
the mediastinal LNs in a sarcoidosis patient 
has not been previously reported. In our case, a 
chronic inflammatory condition with sarcoid-
osis and ill-fitting dentures may have increased 
the risk of oral cancer. Therefore, if patients 
have a history of sarcoidosis, we should care-
fully observe the oral region to check on the 
development of cancer. To avoid inaccurate 
staging and incorrect therapy, we suggest that 
LN biopsy should be performed promptly when 
one encounters subsequent cancer and multi-
ple lymphadenopathies in patients with a his-
tory of sarcoidosis. This is important because 
lymphadenopathy with sarcoidosis patients 
have malignant potential, especially those who 
have subsequent cancer. Misdiagnosis of LN 

malignancy and sarcoidosis may lead to unnec-
essary adjuvant therapy or worse prognosis.
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