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Case Report 
Metastatic squamous cell carcinoma of the gingiva  
appearing as a solitary branchial cyst carcinoma:  
diagnostic role of PET/CT
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Abstract: We herein present a case of a left cervical cystic mass, for which the initial pathological diagnosis was 
branchial cleft cyst carcinoma (following complete mass excision). Thorough postoperative examinations, including 
with FDG positron emission tomography/computed tomography (PET/CT), revealed a primary tumor in the retromo-
lar region of the left mandible. A 52-year-old female presented with a 2-month history of a painless, progressively 
enlarged left-sided neck mass. Fine-needle aspiration biopsy suggested a branchial cleft cyst. Physical examination 
revealed a 3 × 3-cm smooth, tender mass in the upper-left neck and anterior border of the sternocleidomastoid 
muscle. Examination using nasendoscopy and a strobolaryngoscope revealed no abnormalities of the nasal cavity, 
nasopharynx, oropharynx, hypopharynx or larynx. MRI of the neck revealed a solitary, round, cystic mass under the 
left parotid gland. The mass was excised completely. Pathologic results indicated a branchial cleft cyst carcinoma. 
According to the diagnostic criteria for a branchial cleft cystic carcinoma, PET/CT was performed to detect the occult 
primary site. PET/CT revealed high FDG uptake in the tooth root of the left mandible. Frozen sections of the mass 
were indicative of moderate, differentiated squamous cell carcinoma. The carcinoma in the retromolar region of the 
left mandible was locally excised under general anesthesia. A partial left maxillectomy, partial mandibulectomy, and 
left radical neck dissection were performed. The patient received postoperative concurrent chemoradiotherapy, and 
was disease-free at the 8-month follow-up. True branchial cleft cyst carcinoma is rare: once diagnosed, it should 
be distinguished from metastatic cystic cervical lymph and occult primary carcinoma. FDG PET/CT is useful in the 
identification of occult primary tumor.

Keywords: Branchial cleft cyst carcinoma, metastatic cystic cervical lymph node, carcinoma of unknown primary 
site, positron emission tomography/computed tomography

Introduction

The majority of metastatic cervical lymph 
nodes in head-and-neck squamous cell carci-
nomas (HNSCCs) are solid masses. However, 
between 33% and 62% of cases are cystic met-
astatic squamous cell carcinomas (SCC) [1-4]. 
Diagnosis and management for both clinicians 
and pathologists is problematic if lesions are 
characterized by a solitary cystic appearance 
[5].

The most-common variety of solitary cervical 
cystic lesion is the branchial cleft cyst (BCC), 
which can become malignant. According to the 
strict diagnostic criteria for branchial cleft cys-

tic carcinoma (BCCC), proposed by Martin et al. 
[6] and modified by Khafif et al. [7], fewer than 
40 cases have been reported [1]. The majority 
of previously suspected BCCCs were actually 
metastatic cystic lymph nodes; misdiagnosis 
can occur due to the absence of long-term fol-
low-up [6, 8]. Thus, solitary metastatic cystic 
lymph nodes, from carcinomas of the upper 
aerodigestive tract, are difficult to differentiate 
from BCCCs, especially in patients more than 
40 years of age [9]. The proportion of metastat-
ic cystic SCCs initially diagnosed as BCCs, or 
BCCCs, ranges between 11% and 21% [2, 10, 
11]. Metastatic cystic SCCs in the upper lateral 
neck are easily mistaken for BCCCs if the pri-
mary site of the carcinoma is not detected [5].
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The challenge, therefore, is to distinguish BCCC 
from occult metastatic cystic SCC, and to iden-
tify the primary site of metastatic cystic SCC in 
the head and neck. Routine work-ups, with 
ultrasound (US), computed tomography (CT), 
magnetic resonance image (MRI), and panen-
doscopy, can aid in diagnosis and differentia-
tion. Several studies have emphasized the role 
of fine-needle aspiration cytology (FNAC), or 
fine needle aspiration biopsy (FNAB), under US 
guidance. [1, 5] [18F] 2-Fluoro-2-deoxy-d-
glucose (18F-FDG) positron emission tomogra-
phy/CT (PET/CT) imaging has been widely used 
to detect unknown primary tumors [12]. 
However, the utility of FDG PET/CT for the diag-
nosis and differentiation of cervical cystic 
masses is limited, and its role disputed [13-15], 
especially in adults in whom the primary tumor 
is very small [15]. Therefore, the utility of PET/
CT requires further validation. 

In the present study, we report a case of a left 
cervical cystic mass for which the initial patho-
logical diagnosis was of branchial cleft cyst car-
cinoma (following complete excision of the 
mass). Thorough postoperative examination, 
including with FDG PET/CT, revealed a primary 
tumor in the retromolar region of the left 
mandible.

Case report

A 52-year-old female presented with a 2-month 
history of a painless, progressively enlarged 
left-sided neck mass. There was no nasal 
obstruction, nasal bleeding, respiratory dis-
tress, hoarseness, cough, odynophagia, weight 
loss, or dysphagia, and no childhood history of 
neck swellings. In November, 2013, the patient 
visited a local hospital. US and CT revealed a 
cystic mass in the left upper neck. FNAB fur-
ther demonstrated that the mass contained 
yellow liquid, and that squamous epithelial cells 
and a portion of nuclear cells were atypical. The 
pathological results suggested a branchial cleft 
cyst accompanied by infection. The patient was 
admitted to our department for surgery. 
Physical examinations revealed a 3 × 3-cm 
smooth, tender mass in the upper-left neck, 
and in the anterior border of the sternocleido-
mastoid muscle. Nasendoscopy, and a strobo-
laryngoscope, revealed no abnormalities in the 
nasal cavity, nasopharynx, oropharynx, hypo-
pharynx or larynx. MRI of the neck revealed a 
solitary, round mass under the left parotid 
gland. The T1- and T2-weighted signals were 
hyperintense. Diffusion-weighted imaging (DWI) 
suggested hyperintense lesions (b = 1000 s/
mm²): contrast-enhanced T1-weighted images 
revealed peripheral, but not cystic, enhance-
ment (Figure 1). On November 13, 2013, the 
mass was excised completely using a left-neck 
lateral approach under general anesthesia 
(Figure 2). Pathologic results indicated a BCCC.

According to the diagnostic criteria for BCCC, 
proposed by Martin et al. [6] and modified by 
Khafif et al. [7], PET/CT was performed to 
detect the occult primary site. The scan 
revealed high FDG uptake in the surgical 

Figure 1. MRI of the neck revealed a solitary, round mass under the left parotid gland: (A) The T1- and (B) T2-weight-
ed signals were hyperintense; (C) DWI suggested hyperintense lesions (b = 1000 s/mm²); (D) Contrast-enhanced 
T1-weighted images revealed peripheral enhancement, but no enhancement in the cystic region.

Figure 2. The mass was excised completely using a 
left-neck lateral approach under general anesthesia 
(A): a surgical sample (B).
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regions previously delineated, and in the tooth 
root of the left mandible. The surrounding man-
dibular bone was partially degraded, with high 
FDG uptake (Figure 3). Oral examination re- 
vealed a 1 × 1-cm rough mass in the retromolar 
region of the left mandible. On December 27, 
2013, frozen sections of the mass indicated 
moderately differentiated SCC. Carcinoma in 
the retromolar region of the left mandible was 
locally excised under general anesthesia. A par-
tial left maxillectomy, partial mandibulectomy 
and left radical neck dissection were per-
formed. The tongue flap was used to address 
the surgical defect. The postoperative period 
was uneventful: the patient received postoper-
ative concurrent chemoradiotherapy (CCR; 
5,000 cGy in 200-cGy fractions delivered over 
25 days and chemotherapy using cisplatin, at 
37 mg, on days 1-3 [one cycle per 4 weeks, four 
cycles in total]). The patient was disease-free at 
8 months postoperatively.

Discussion

BCCC is currently regarded as an uncommon 
clinicopathological entity [1]. In 1950, Martin et 
al. reviewed 250 cases of BCCC, of which the 
majority represented metastatic head and 
neck primary cancers resulting from an 
absence of long-term follow-up [6]. Strict diag-
nostic criteria for BCCC were subsequently 
established, as follows: a) tumor located along 

the anterior border of the sternocleidomastoid 
muscle; b) histological findings consistent with 
tissue originating from a branchial cleft; c) his-
tological evidence of carcinoma arising in the 
wall of an epithelial-lined cyst; and d) no evi-
dence of a primary source during a minimum 
5-year follow-up period [6]. In 1989, Khafif et 
al. modified the above criteria as follows: a) 
tumor located in the anatomic region of a bran-
chial cleft cyst; b) histological appearance con-
sistent with a branchial vestige origin; c) for a 
squamous cell carcinoma, presence of the car-
cinoma within the lining of an identifiable epi-
thelial cyst; d) evidence of transition from a nor-
mal squamous epithelium of the cyst to carci-
noma; and e) absence of any identifiable pri-
mary malignant tumor following exhaustive 
evaluation of the patient [7]. According to these 
criteria, fewer than 40 cases were reported [1].

A solitary cystic metastatic cervical lymph 
node, from a small occult primary tumor, is eas-
ily misdiagnosed as BCCC, especially during 
initial presentation. Hardee et al. reported two 
cases of solitary cystic metastatic cervical 
lymph nodes initially presenting as branchial 
cysts [16], one of which was not located at the 
primary site. In the other case, primary carci-
noma was discovered in the right tonsil [16]. 
Solitary cystic masses located in level II of the 
neck are problematic for clinicians. Briggs et al. 
suggested the following reasons for this diag-

Figure 3. PET/CT revealed high FDG uptake in the above-mentioned surgical regions (A; SUVmax = 2.27) and at the 
site of the tooth root of the left mandible (B; SUVmax = 20.77); the surrounding, the mandibular bone was partially 
degraded.
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nostic difficulty: a) the two diseases always 
manifest in similar locations; b) cervical cystic 
metastases might represent the initial presen-
tation of an occult primary carcinoma in the 
upper aerodigestive tract; and c) histological 
features usually confer difficulty with respect to 
differentiation of a branchial cleft carcinoma 
from solitary cystic degeneration of a metastat-
ic cervical lymph node [9]. In the present case, 
the patient also presented with a painless soli-
tary cystic mass in the left side of level II of the 
neck. FNAB suggested a branchial cleft cyst. A 
primary lesion was not discovered during thor-
ough work-up investigations. Subsequently, the 
mass was completely excised. The postopera-
tive histological results revealed that the lesion 
was a BCCC, and should therefore not be con-
sidered an occult primary carcinoma according 
to the criteria of Martin et al. [6] and Khafif et 
al. [7].

Routine work-ups usually employ US, CT, MRI 
and panendoscopy, and can aid in the detec-
tion of the primary site. Between 72% and 90% 
of primary tumors of cervical metastatic SCC 
are located within Waldeyer’s ring [1, 2, 4]. 
Directed biopsy of this area using panendosco-
py or tonsillectomy is recommended if these 
routine work-ups do not detect any primary 
lesions. Several researchers have recommend-
ed that bilateral tonsillectomy represent the 
standard approach to detect the primary site of 
a carcinoma of unknown primary treatment 
(CUP) in the head and neck [17]. Metastatic 
cervical lymph nodes in thyroid carcinoma are 
also a common cause of cystic masses in the 
neck [18, 19]. Recently, PET/CT has been 
shown to confer advantages in the detection of 
CUPs. Researchers within our center have 
assessed the role of PET/CT in the diagnosis of 
CUPs [20-22]. In a previous study, we reported 
that the success rates of FDG PET and CT in the 
detection of CUPs were 73.3% and 52.4%, 
respectively [22]. We initially reported a case of 
tonsillar metastasis of small-cell neuroendo-
crine carcinoma of the lung using FDG PET/CT 
following tonsillectomy [20]. Wong et al. report-
ed use of FDG PET/CT to detect 30 primary can-
cers in 75 patients in whom no primary tumor 
was detected using CT/MRI. Furthermore, PET/
CT was still useful even in patients subjected to 
tonsillectomy [23]. However, Ferris et al. report-
ed that PET/CT might not confer diagnostic 
advantages in adults with suspicious cystic 

neck masses if the primary tumor is very small 
[24]. However, with technical improvements, 
contrast-enhanced FDG PET/CT now possess-
es advantages compared with non-enhanced 
FDG PET/CT in the detection of cystic lymph 
nodes [25]. In the present case, FDG PET/CT 
revealed that the primary site was the retromo-
lar region of the left mandible. Findings during 
surgery and postoperative pathologic results 
confirmed the PET/CT findings. The patient 
received timely and appropriate treatment. 

In conclusion, true branchial cleft cyst carcino-
ma is rare. Once diagnosed, it should be distin-
guished from metastatic cystic cervical lymph 
and occult primary carcinoma. FDG PET/CT is 
useful for the identification of an occult primary 
tumor. 
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