
ABSTRACT
Branchial cleft cysts are congenital anomalies that arise from the incomplete involution of branchial cleft structures, most commonly occurring 
in the lateral neck along the anterior border of the sternocleidomastoid muscle. In this report, we describe a case featuring a branchial cleft 
cyst that presents in an atypical location, specifically the midline area inferior to the hyoid bone. A 77-year-old male presented with a five-year 
history of an enlarging cystic mass located on the left anterior aspect of the cervical region. A review of the imaging findings strongly suggested 
an infrahyoid thyroglossal duct cyst. However, following the surgical excision of the cystic mass, postoperative histopathological evaluation 
confirmed the diagnosis of a branchial cleft cyst. Although exceedingly rare, branchial cleft cysts should be considered in the differential di-
agnosis of midline neck masses in adults. Atypical presentations of branchial cleft cysts highlight the diagnostic challenges posed by midline 
cystic neck masses and underscore the importance of histopathological confirmation. By comprehensively reviewing similar reported cases, 
this article enriches our understanding of the etiological theories behind these anomalies. It also underscores the critical role of histopatholog-
ical evaluation and revisits the debate regarding the utility of fine needle aspiration biopsy in the context of diagnosing midline neck masses.

INTRODUCTION

Branchial cleft cysts typically manifest as asymptomatic, non-tender soft tis-
sue masses, originating from the incomplete involution of branchial cleft struc-
tures. These cysts are predominantly located in the lateral aspect of the neck, 
along the anterior border of the sternocleidomastoid muscle (SCM). Manage-
ment typically involves surgical removal. This approach aims to mitigate po-
tential complications, including enlargement, infection, inflammation, airway 
obstruction, and the risk of malignancy [1,2].

While predominantly observed in the lateral neck, instances of branchial 
cleft cysts in atypical sites, including the nasopharynx, thyroid gland, and me-
diastinum, have been documented [3–5]. This report details a rare case of a 
midline branchial cleft cyst, which was initially misdiagnosed as an infrahyoid 
thyroglossal duct cyst based on imaging findings. Through this case, we seek 
to underscore the importance of including branchial cleft cysts in the differen-
tial diagnosis of midline neck masses, despite their rarity.

CASE PRESENTATION

A 77-year-old male patient presented with a five-year history of an enlarging 
cystic mass in the left anterior cervical region. He reported occasional throat 
clearing and dysphagia, affecting both solids and liquids, but denied experi-
encing tenderness or signs of inflammation. Physical examination revealed a 
4-cm mobile, non-tender mass palpable to the left of the midline. Further as-
sessment through flexible nasolaryngoscopy showed no remarkable findings, 
with evidence of right nasal cavity patency, absence of lesions or masses at 
the base of the tongue and vallecula, mobility of the true vocal cords without 
lesions, and effective laryngeal swallow function. Computed tomography (CT) 
of the neck identified a circumscribed, hypodense, cystic-like mass, measuring 

3.6 x 3.0 x 4.1 cm, located in the left paramedian cervical region, anterior to 
the left ala of the thyroid cartilage, and situated deep to the left thyrohyoid 
strap musculature. This mass caused moderate displacement of the thyroid 
cartilage toward the right side (Figure 1). The patient's social history is notable 
for intermittent tobacco use, consumption of two beers per day, and a denial 
of recreational drug use.

Based on the clinical examination and imaging findings, an infrahyoid thy-
roglossal duct cyst was suspected, and an excisional biopsy was performed 
under general anesthesia. An incision was made in the cervical crease at the 
equator of the mass. The strap muscles were separated along the midline, and 
the overlying strap muscles were elevated. Fibrous material was encountered, 
which presented difficulties during dissection due to its adherence to the thy-
roid cartilage. During the dissection directed superiorly, the cyst was inadver-
tently entered, resulting in the spillage of purulent material. Decompression of 
the cystic mass allowed for visualization of a tract extending laterally beyond 
the left lesser cornu of the hyoid bone into the left neck. The patient tolerated 
the procedure well and without any complications.

Postoperative gross pathological examination revealed a tan, collapsed 
cyst measuring 4.3 x 2.2 x 1.5 cm, with a cyst wall thickness of 0.2 cm. Serial 
sectioning uncovered a unilocular cyst filled with golden-yellow, pasty mate-
rial. Histopathological analysis of the excised left infrahyoid mass displayed a 
focally excoriated cyst lining composed of stratified, ciliated columnar epithe-
lium, accompanied by a focally nodular lymphocytic infiltrate. These findings 
confirmed the diagnosis of a branchial cleft cyst (Figure 2).

DISCUSSION

Branchial cleft cysts are congenital anomalies arising from the incomplete 
obliteration of the first through fourth pharyngeal clefts during embryogene-
sis [1]. Among these, second branchial cleft cysts are the most prevalent, typi-
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cally located anteromedial to the SCM and accounting for approximately 95% 
of all branchial cleft anomalies [2]. First and third branchial cleft cysts, although 
less frequent, constitute about 7% and 8% of these anomalies, respectively [2]. 
Fourth cleft cysts are exceptionally rare, representing only 1% of the anoma-
lies, and are most often found at the left lower border of the SCM [2]. While 
these anomalies usually manifest in childhood, branchial cleft cysts can occa-
sionally present in adulthood, marking a delayed onset [1].

Literature Review of Cases (Table 1)
The etiology of branchial cleft cysts is a subject of considerable debate, with 
four primary theories proposed: persistence of the pre-cervical sinus, incom-
plete obliteration of branchial mucosa, cystic degeneration of cervical lymph 
nodes, and incomplete obliteration of the thymopharyngeal duct [6]. The oc-
currence of branchial cleft cysts at the midline of the neck, however, presents 
an unusual scenario that challenges these established theories on the embry-
ological development of branchial anomalies.

To our knowledge, only three instances of midline branchial cleft cysts 
have been documented. Our comparative analysis, which includes the present 
case, underscores variations in demographics, symptoms, and characteristics 
of the masses across various global regions — specifically, India, Korea, and 
the United States (Table 1). These cases span a broad age range from 3 to 
77 years and exhibit differences in the locations, sizes, and imaging findings 
of the masses. Aggarwal et al. reported a branchial cleft cyst located in the 
midline, beneath the hyoid bone [7]. Narayana et al. described a branchial cleft 
case in the submental region [8], while Baek et al. identified a midline branchi-

al cleft mass situated superficially to the sternohyoid [9]. Notably, fine needle 
aspiration (FNA) was employed in only one of these cases, rather than for all, 
and revealed a small lymphocyte count [9].

While all cases underwent excisional biopsy, intraoperative findings var-
ied, with many indicating that the masses adhered to nearby structures. This 
variation in adherence patterns underscores the complex nature of midline 
branchial cleft cysts and their interactions with surrounding anatomical fea-
tures. For example, Aggarwal et al. noted adherence to the strap musculature 
and pre-tracheal fascia [7], while Baek et al. observed attachment to the right 
sternohyoid muscle [9]. Our findings included mass adherence to the thyroid 
cartilage and a lateral tract extending beyond the left lesser cornu of the hyoid 
bone. Histopathologic analysis in three instances revealed cystic walls lined 
with stratified squamous and ciliated columnar epithelium, consistent with 
branchial cleft cysts [8,9]. The absence of complications post-excision in all 
cases speaks to the effectiveness of this management approach.

This comparative analysis of four cases illuminates the exceedingly rare 
presentation of midline branchial cleft cysts and underscores their signifi-
cance in the differential diagnosis of neck masses.

Challenges in Differential Diagnosis
Differential diagnoses for midline neck masses include dermoid cysts and 
thyroglossal duct cysts. Both can mimic branchial cleft cysts on CT imaging, 
manifesting as well-defined, hypodense, and unilocular masses [2]. Owing to 
these similar imaging characteristics, Narayana et al. provisionally diagnosed 
a case as a dermoid cyst [8]. In our study, the anatomical relationship of the 

Figure 1. Contrast-enhanced computed tomography imaging shows a circumscribed hypodense cystic-like mass (white arrow) located just below the hyoid bone on (A) axial, (B) 
coronal, and (C) sagittal planes. The mass is located anterior to the left ala of thyroid cartilage and deep to the left thyrohyoid strap musculature in the left paramedian cervical region.

Figure 2. (A) A low-magnification view (hematoxylin-eosin stain, 40x) reveals the cystic space. (B) At medium magnification (hematoxylin-eosin stain, 100x) and (C) at high magnifi-
cation (hematoxylin-eosin stain, 200x), the images display a focally excoriated cyst lining composed of stratified, ciliated columnar epithelium. The cyst wall exhibits focally nodular 
lymphocytic infiltration. These histological features are consistent with those of a branchial cleft cyst.
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cyst-like mass to the hyoid bone informed our initial diagnosis of a thyroglos-
sal duct cyst. Nevertheless, the identification of a laterally directed tract ex-
tending beyond the lesser cornu of the hyoid bone during surgical excision 
challenged the certainty of the initial preoperative diagnosis. This suspicion 
was later validated by postoperative histopathological findings. Upon histo-
pathological comparison, thyroglossal duct cysts are distinguished by nonke-
ratinizing stratified epithelium, in contrast to branchial cleft cysts, which are 
demarcated by a lining of stratified squamous, pseudostratified, or ciliated 
columnar epithelium [6].

Another critical diagnosis to consider is squamous cell carcinoma of the 
head and neck (HNSCC), which typically presents as firm masses and fre-
quently metastasizes to nearby deep cervical lymph nodes. Masses, particu-
larly those with cervical metastases from human papillomavirus (HPV)-positive 
HNSCC, may be incorrectly identified as branchial cleft cysts at levels II, III, and 
IV, owing to their common lateral neck location [10–13]. Such misdiagnoses 
can substantially affect patient care, resulting in delayed treatment for urgent 

cases and reduced survival rates.
The difficulty in differentiating malignant cystic neck lesions from benign 

branchial cleft cysts primarily stems from their similar radiographic profiles 
and the limited diagnostic yield of FNA biopsy [10,11]. Consequently, age be-
comes a crucial factor in the clinical evaluation for differential diagnosis of neck 
masses, with patients older than 40 years showing an increased likelihood of 
metastatic cervical lymph nodes [10]. According to the current literature, the 
prevalence of carcinoma in cervical cysts, initially identified as branchial cleft 
cysts, varies between 4% and 24%, but this figure escalates to 80% among 
those aged over 40 years [14–16].

Therefore, a comprehensive preoperative evaluation is essential in pa-
tients over 40 years presenting with neck masses, due to the elevated risk of 
malignancy. The advanced age of our patient (77 years), along with risk factors 
such as alcohol and tobacco use, and the presentation of a nontender, enlarg-
ing neck mass with persistent throat clearing and dysphagia, necessitated a 
thorough clinical assessment for malignancy. However, the initial presentation 

Table 1. Comparative Review of Four Documented Midline Branchial Cleft Cyst Cases in Medical Literature

Variable Case 1 [7] Case 2 [8] Case 3 [9] Case 4 (Current case) 

Country India India Korea USA

Age 35-year-old 3-year-old 57-year-old 77-year-old 

Sex female male female male

Disease history duration 4 years 1 year 3 years 5 years

Patient symptoms Painless swelling Painless swelling below chin No symptoms related to 
inflammation

Occasional throat clearing 
and dysphagia

Physical examination Gradually progressive pain-
less swelling in the midline 
neck

Gradually progressive 
painless swelling in the 
submental triangle

Gradually enlarging mass in 
the central right submental 
region

Enlarging left anterior cervi-
cal cystic mass

Relevant medical 
history

Not specified Not specified Not specified Tobacco and alcohol use

Mass location Midline of the neck below 
the hyoid bone

Midline of the neck occupy-
ing the submental triangle

Central right submental 
region

Left paramedian cervical 
region, anterior to the left 
ala of thyroid cartilage

Mass size 3 x 4 cm 5 x 4 cm 1.5 x 2 cm 3.6 x 3.0 x 4.1 cm

Ultrasound findings Not specified Thick-walled cystic lesion in 
the submental region with 
internal echoes

1.3 x 2.2 cm heterogeneous-
ly hypoechoic mass above 
the right sternohyoid muscle

Not specified

CT findings Not specified 4.1 x 2.1 x 3.9 cm hypodense 
non-enhancing cystic lesion 
in the left sublingual space

Focal bulging of the strap 
muscle with no clear mass 
shadow

3.6 x 3.0 x 4.1 cm cir-
cumscribed hypodense 
cystic-like mass

Fine needle aspiration Not specified Not conducted Small number of lympho-
cytes

Not conducted

Treatment Excisional biopsy under 
general anesthesia

Excisional biopsy Excisional biopsy under local 
anesthesia

Excisional biopsy under 
general anesthesia

Intraoperative findings Cystic swelling adhered 
to strap muscles and 
pre-tracheal fascia, above 
the sternal notch without 
connective stalk

Not specified Well-defined, slightly mobile, 
non-tender, soft mass with 
adhesion between the mass 
and the right sternohyoid 
muscle

Fibrous material, adherence 
to thyroid cartilage, lateral 
tract beyond left lesser 
cornu of hyoid bone

Histopathologic findings Branchial cyst with conges-
tion and fibrosis

Fibrocollagenous cyst wall 
lined by stratified squamous 
epithelium and pseudostrat-
ified ciliated columnar 
epithelium

Cystic lesion lined with strat-
ified squamous and ciliated 
columnar epithelium

Focally excoriated cyst lining 
of stratified, ciliated colum-
nar epithelium

Complications None reported None reported None reported None reported

Prognosis and out-
comes

Discharged on the second 
postoperative day and in 
good condition

Uneventful postoperative 
period, regular follow-up for 
6 months

Under observation for 1 
year postoperatively without 
recurrence

Well tolerated procedure, no 
complication

Learning points Importance of considering 
branchial cysts in differential 
diagnosis of midline neck 
masses

Importance of differential 
diagnosis in pediatric sub-
mental swelling

Rarity and unusual presen-
tation of branchial cleft cysts 
in atypical locations

Diagnostic challenge and im-
portance of histopathologi-
cal confirmation in atypical 
presentations

Note: The cases presented in this table are among the few instances of midline branchial cleft cyst reported in the medical literature, highlighting their rarity and clinical significance.
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consistent with a thyroglossal duct cyst, characterized by its midline location, 
physical examination findings, and imaging, reduced our suspicion of cancer-
ous etiologies.

Our case underscores the significance of including branchial cleft cysts in 
the differential diagnosis of midline neck masses. It also highlights the need to 
assess the efficacy of different diagnostic approaches for cystic neck lesions, 
while concurrently conducting comprehensive clinical evaluations for malig-
nancy, especially among patient cohorts with heightened susceptibility to ma-
lignancies.

FNA: Role and Controversy
Standard diagnostic procedures for midline neck masses commonly entail 
performing FNA biopsies ahead of surgical interventions. It is noteworthy that 
among the four cases reported (Table 1), FNA was conducted prior to tumor 
removal in only one instance. In our patient's case, the initial presentation 
strongly indicated a thyroglossal duct cyst, evidenced by its manifestation as a 
midline neck mass and its anatomical proximity to the hyoid bone, as shown 
on radiographic imaging. Therefore, FNA was not undertaken, with the deci-
sion made to proceed directly to an excisional biopsy to obtain a definitive 
diagnosis.

However, the potential for misclassifying cystic metastases as branchial 
cleft cysts may lead to delays in diagnosis and treatment of critical cases. Such 
misclassification can precipitate early open biopsy of metastatic cancers, re-
duce survival rates, exacerbate local wound necrosis, and increase the likeli-
hood of cancer recurrence [10]. Therefore, there is support for utilizing FNA 
biopsy as a minimally invasive method that offers cytological insights, assisting 
in differential diagnosis and preoperative evaluation.

FNA biopsy is highly valued for its effectiveness in evaluating neck lesions 
suspected of malignancy, especially in cases of cystic lateral neck masses and 
solid neck tumors. A noteworthy study by Sira et al. revealed that, among 
47 cases of metastatic cancer, 3 lesions (6.4%) were initially misidentified as 
branchial cysts but were later correctly diagnosed as squamous cell carcino-
mas [14]. Consequently, a comprehensive diagnostic approach is advised for 
adults presenting with lateral cervical cystic masses. This approach should 
commence with a radiological assessment utilizing CT or magnetic resonance 
imaging (MRI), followed by FNA cytology to gather preliminary cytological in-
formation, and culminate in an excisional biopsy to establish a definitive diag-
nosis. Intraoperative frozen section analysis may additionally assist in guiding 
surgical decision-making [14].

To enhance the diagnostic accuracy of FNA cytology for distinguishing be-
tween branchial cleft cysts and HNSCC, Layfield et al. conducted an analysis 
of 19 cytologic features across 33 histologically verified cystic lesions, which 
included 21 instances of HNSCC and 12 branchial cleft cysts [17]. Their multi-
variate analysis pinpointed the most significant cytologic indicators as a high 
nuclear-cytoplasmic ratio, irregular nuclear membranes, and the presence of 
small cell clusters.

Nevertheless, the necessity of employing FNA biopsy to identify a primary 
tumor before proceeding with the excision of a midline neck cyst continues to 
provoke debate. The challenge of accurately detecting cancer within a midline 
neck cyst arises from the often-limited efficacy of radiological techniques and 
the variable reliability of FNA biopsy [10,18]. Research indicates that FNA sen-
sitivities range from 30% to 50%, with the rate of false negatives in diagnosing 
cystic neck metastases reported between 50% and 67% [11,12]. The challeng-
es of using FNA biopsy as a reliable diagnostic method for cystic metastases 
often stem from the low cell density in the aspirate and the simultaneous 
presence of inflammatory cells, dystrophic epithelial cells, and cellular debris 
[11,12]. Therefore, excisional biopsy remains essential for securing a defini-
tive diagnosis. All four reported cases of midline branchial cleft cysts (Table 1) 
underwent excisional biopsy, which histopathological analysis subsequently 
confirmed. When considering the application of FNA biopsy prior to surgical 
removal of a tumor, critics have voiced concerns regarding its cost-effective-
ness and the potential risk of exposing patients to unnecessary interventions, 
particularly since many cystic lesions are typically benign branchial cleft cysts.

Complications of Untreated Branchial Cleft Cysts
Complications arising from untreated branchial cleft cysts encompass recur-
rent infections and abscess formations, leading to scarring and the potential 
compromise of adjacent structures. A rare but significant complication is the 
transformation of branchial cleft cysts into branchial cleft cyst carcinoma 
(BCCC). BCCC originates from the malignant transformation of the stratified 
squamous epithelium into carcinoma within the lining of the cyst wall, with 
an incidence reported between 4% and 24% [19]. Characteristic features of 
BCCC may include imaging heterogeneity, extension beyond the lymph node 
capsule, and asymmetric thickening of the cystic outer wall [10]. Consequently, 
surgical intervention is recommended upon suspicion of a branchial cleft cyst, 
given the heightened risks of infection, abscess development, and malignan-
cy. Surgical removal of branchial cleft cysts is typically curative, exhibiting a 
low recurrence rate [7]. In all four documented cases of branchial cleft cysts, 
surgical excision was executed without complications, demonstrating effective 
management for these uncommon cyst presentations.

CONCLUSION

Branchial cleft cysts represent congenital anomalies due to incomplete invo-
lution of branchial apparatus structures. This case highlights an uncommon 
anatomical manifestation of a branchial cleft cyst, underscoring the diverse 
clinical presentations of branchial cleft anomalies. Despite their rarity, bran-
chial cleft cysts should be contemplated in the differential diagnosis of midline 
neck masses in adults. Analyzing the limited reported cases offers crucial in-
sights into diagnostic approaches and management tactics, aiming to enhance 
clinical decision-making for unusual presentations of branchial cleft cysts.
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