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Introduction

Congenital masses are the most
common non-inflammatory neck
masses in children with branchial
cleft cysts (BCCs), accounting for
up to 17% of paediatric neck
masses.1 Despite the controversies
about their pathogenesis, most
authors believe that branchial
anomalies arise from the abnormal
development of the embryological
complex known as the branchial
apparatus.

Branchial remnants may clini-
cally present as a cyst, sinus or fis-
tula. A typical lateral cervical fis-
tula is present at birth. Cysts tend
to present later than sinuses or fis-
tulas. This is not surprising, since
without a sinus or a fistulous tract,
there is less chance of infection
and early recognition. Branchial
fistulas are rare and account for
only 2% of branchial cleft abnor-
malities.2 A BCC most commonly

presents as an asymptomatic neck
swelling in the second to fourth
decades of life and the second
cleft anomaly is the most common
branchial arch defect. Males and
females are equally affected and
there is occasionally a hereditary
tendency. Twenty to forty percent
of the patients present with a
branchial cyst after an attack of
pharyngitis, ear or dental infec-
tion, and many report temporary
enlargement with or without
tenderness during periods of
upper respiratory tract infection.3

History, clinical examination and
imaging techniques are essential
for the diagnosis of branchial cleft
abnormalities. Fine needle aspira-
tion (FNA) cytology contributes to
distinguishing these from other
cystic cervical lesions and gives
important information about their
pathogenesis. DNA analysis
contributes to the conventional
cytologic study when a distinction

between a branchial cyst and
a cystic metastasis of the head
and neck is needed. We report
three unusual cases of branchial
cleft abnormalities and discuss
their diagnostic work-up and treat-
ment.

Case reports

Case 1

A 55-year-old man was admitted
to the ENT Department of Chania
General Hospital with a slightly
tender, mobile swelling in the left
lateral neck of 6 months duration.
Ultrasonography and computed
tomography showed a cystic mass
with smooth borders and a 4-cm
maximum diameter behind the left
submandibular salivary gland
(Figure 1). The cyst was aspirated
and cytology revealed anucleate
keratinized squamous cells sug-
gestive of branchial cyst content
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(Figure 2); DNA analysis of the
aspirated material showed
diploidy. Although cytology and
ploidy determination were indica-
tive for a benign lesion, the patient
underwent panendoscopy and
blind biopsies of Waldeyer’s ring.
Ultrasonography did not reveal
any thyroid abnormality. The
diagnostic work-up was negative
for malignancy and the cystic
lesion was excised and frozen sec-
tion analysis was negative for car-
cinoma. The excised cystic lesion
was diploid. Fifteen months after
surgery, the patient has no evi-
dence of recurrence.

Case 2

A 27-year-old man was admitted
with a purulent fistula on the right
side of the neck already diagnosed
8 years prior to admission. On
examination, an asymptomatic
mobile cord along the anterior
border of the sternocleidomastoid
muscle between its upper and mid-
dle third was present. The com-
puted tomography scan revealed
a complete dermo-pharyngeal 

fistula. Although, on the basis of
clinical and imaging findings the
diagnosis of a branchial fistula
was made, FNA cytology of aspi-
rate from the fistula was per-
formed to exclude malignant cell
content (Figure 3). Under general
anaesthesia, methylene blue was
injected through the skin opening
and detected in the patient’s throat
with a flexible endoscope. A small
ellipsoid incision was performed
around the fistula’s opening and
extended along the anterior border
of sternocleidomastoid muscle.
The fistula was found under
the platysma, along the anterior
border of the sternocleidomastoid
muscle and in contact with the
internal jugular vein. The fistulous
tract was carefully dissected to
avoid injury of the carotid artery,
internal jugular vein, hypoglossal
and vagal nerves. The fistula
extended from its skin opening to
the lateral pharyngeal wall inferior
to the posterior belly of the digas-
tric muscle and was dissected and
excised through its superior point
(Figure 4). Histological diagnosis

confirmed a branchial cleft fistula.
No recurrence has occurred
18 months after surgery.

Case 3

A 25-year-old man was referred
for treatment of an infected mass
on the right side of the neck. The
swelling had gradually evolved to
its current size after several infec-
tions. The patient reported a pus-
like fluid in his throat during the
infections. Clinical examination
revealed an immobile, painful
mass, located close to the anterior
border of the sternocleidomastoid
muscle in the carotid triangle. The
patient underwent a full intra-
venous course of antimicrobial
therapy. Ultrasonography and CT
scan demonstrated a cystic lesion
in contact with the great vessels of
the neck; no tract connection with
the pharynx was noticed. The
FNA biopsy was indicative of an
infected branchial cyst. The lesion
was excised through a wide,
transverse cervical incision under
general anaesthesia. Although
cyst dissection was quite difficult

Figure 1
Axial CT scan demonstrating a cystic mass with smooth bor-
ders behind the left submandibular salivary gland.

Figure 2
Branchial cyst cytology. Anucleate keratinized squamous cells.
Papanicolaou stain (� 100).
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due to the repeated infections, it
was excised intact with its tract
entering the pharynx (Figure 5).
Histology revealed a branchial
cleft sinus. DNA content in both
FNA and the excised cyst speci-
men was diploid. One year post-
operatively, the patient has no
symptoms and signs of recur-
rence.

Discussion

Most branchial cleft anomalies
arise from the second branchial
apparatus. The most widely held
belief regarding the develop-
ment of abnormalities within the
branchial cleft is that incomplete

obliteration of the cervical sinus
plays an important role.4 

If no communication with the
pharyngeal mucosa or neck skin is
present, the trapped arch remnants
form a cyst. Sinus anomalies have,
by definition, a communication
with the external skin or pharyn-
geal mucosa and end as a blind
tubule or saccule within the mes-
enchymal tissue. The word fistula
is used for the anomaly when both
external and internal openings are
present.

Whilst there is debate regarding
their pathogenesis, branchial cleft
abnormalities have been described
as a) branchial remnants, b) cervi-
cal sinus remnants, c) thymopha-

ryngeal duct remnants and d)
squamous epithelium inclusions
in a cervical lymph node.5

The second cleft defect typical-
ly appears as a swelling or sinus in
the upper two-thirds of the middle
neck, anterior to the sternocleido-
mastoid muscle. The lesion
enlarges over time and may
become painful or tender if secon-
darily infected.1 Patients with
BCCs are usually older children
or young adults in contrast to
patients with fistulas, who are 
usually infants or children. BCCs
are usually filled with a turbid
yellowish fluid and may contain
cholesterol crystals. Their walls
are thin and lined by squamous
stratified epithelium overlying
lymphoid tissue. Occasionally
the cyst is lined with respiratory
(ciliated columnar) epithelium.
The pre-operative diagnosis of a
second BCC is relatively easy
when it is located in its classical
position and presents with certain
clinical imaging and cytology
characteristics. Differential diag-
nosis includes non-inflammatory
lesions, such as malignant 
lymphadenopathy, lipoma, nerve
sheath tumour, carotid body
tumour, external laryngocoele,
cystic hygroma, and inflammatory

Figure 3
Branchial fistula cytology. Clustered epithelial cells. May-
Grünwald Giemsa stain (� 100).

Figure 5
Pathological specimen. Excised branchial cleft sinus

Figure 4
Pathological specimen. Excised fistula tract is shown in its
entirety.
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lesions such as a tuberculous
node, and abscess.1

Lateral cysts of the neck 
containing malignant epithelium
represent a diagnostic and thera-
peutic challenge. About 80% of
lateral neck cystic masses seen in
patients over 40 years of age are
malignant, and the commonest
cause is a cystic lymph node
metastasis, often from an occult
primary oropharyngeal carcino-
ma.6 Papillary thyroid tumour
metastasis can also present as cys-
tic lesions. Metastatic deposits
from primaries in these sites have
a particular tendency to undergo
cystic transformation, while
branchial cleft cyst carcinoma is
extremely rare. Despite rigorous
investigation, however, a high pro-
portion of primary sites remain
occult.7,8 Thus, the management of
a lateral cystic neck swelling in
patients over 40 should include
computed tomography, FNA
cytology, panendoscopy with
blind biopsies of Waldeyer’s ring,
while some further advocate ipsi-
lateral tonsillectomy. Even when
the findings are negative for
malignancy, fresh frozen sections
should be performed during the
lesion excision. The patient must
have consented to radical neck
dissection in the event of the
frozen section being positive.9

A branchial cleft sinus usually
presents with a fluctuating neck
mass and recurrent infections.
Patients occasionally complain of
pain and pus-like fluid in their
throat. A complete branchial fistu-
la arising from the second pouch
is rare. Usually it presents with
persistent mucoid discharge from
a skin opening in the neck. The
complete tract can be diagnosed
with a fistulogram or methylene
blue injection through the skin
opening and its detection in the

patient’s throat. A negative preop-
erative test might become positive
under general anaesthesia due to
muscle relaxation. The standard
surgical approach is via two inci-
sions, one small and ellipsoid
around the external fistula open-
ing and one at the submandibular
region. After the skin flap is dis-
sected, the fistula tract is pulled
through the skin flap. Although a
better cosmetic result is reported
using two horizontal incisions as
compared to a single vertical inci-
sion along the anterior border of
the sternocleidomastoid muscle,
our patient’s cosmetic result is
acceptable and there has been
no recurrence. Apart for the step-
ladder approach, a striping and a
catheter-guided method have been
described for second branchial
cleft fistula excision.10

The typical sonographic
appearance of a second BCC has
been described as an anechoic,
well-circumscribed cyst. Some
may show faint low-level internal
echoes if infected. Most investiga-
tors agree that CT and MRI are
useful in demonstrating both the
cystic nature and anatomical
extension of such lesions.11

FNA is a very helpful not-inva-
sive tool in the preoperative diag-
nosis of neck swellings. The crite-
ria for FNA cytology diagnosis of
branchial cysts include: a) thick,
yellow, pus-like fluid, b) anucle-
ate, keratinizing cells, c) squa-
mous epithelial cells of variable
maturity, d) cholesterol crystals,
and e) a background of amor-
phous debris. FNA smears some-
times show a large number of
acute inflammatory cells. Multi-
nucleate giant cells, representing a
granulomatous reaction at the
edge of the cyst, may be seen. A
mixed population of lymphoid
cells and/or dendritic reticulum

cells associated with centroblasts
and centrocytes (material repre-
senting germinal centre tissue) is
sometimes present.12 Immuno-
histochemistry, particularly the
cytokeratin expression profile, is
used to study the molecular nature
of the epithelial cells and their
relationship to other types of
epithelium elsewhere in the
body.13 It is proposed that the res-
piratory epithelium is the native
epithelium of the cysts and squa-
mous metaplasia results from
inflammation induced stem cell
hyperplasia in respiratory epitheli-
um evidenced by co-expression of
simple cytokeratins (CKs 7, 8, 18)
and stratified-epithelial type
cytokeratins (CKs 1, 10, 13).13

Although the poor sensitivity of
FNA in malignancy detection in
cervical cysts has been reported, a
recent study reveals an FNA sensi-
tivity of 73% in the diagnosis of
cystic cervical metastasis and 60%
in the diagnosis of cystic metasta-
sis masquerading as branchial
cleft cysts.14 Furthermore, there is
evidence that image cytometric
DNA analysis adds valuable infor-
mation to conventional cytological
examination, since aneuploidy is
highly indicative of malignancy.15

In our cases a densitometric
device, the Ahrens image analysis
system (Bargtheide, Hamburg,
Germany) was used. In the
excised specimen the DNA con-
tent of 100 cell nuclei was regis-
tered. Lymphocytes were used as
control cells for the normal
diploid value. A surgically excised
cyst, in which DNA analysis
demonstrated greater than 5%
aneuploid cell nuclei is positive,
while in FNA samples the identifi-
cation of a single aneuploidy cell
nucleus is considered as positive.15 

The treatment of choice for
branchial cleft anomalies is
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surgical excision and recurrent
rates for cysts have been reported
in 4% and for branchial fistulas in
8.6% of cases.10

Conclusions

The cases of branchial cleft abnor-
malities reported advocate clinical
examination, imaging studies,
FNA cytology and DNA analysis
as useful non-invasive tools in the
management of lateral neck cysts.
Recurrent infections and discharge
of clear fluid or pus through a skin
ostium or in the pharynx should
raise suspicion of a branchial cleft
sinus or fistula. It is of great impor-
tance, especially in the age group
over 40 years, to exclude more
sinister causes of neck masses
before excision, even when clinical
features suggest a benign process.
A branchial cleft anomaly, espe-
cially a cyst, must be included in
the differential diagnosis of any
lateral neck swelling when it pre-
sents during the first three decades
of life. Imaging studies show the
cystic nature of the lesion as well
as its relationship to surrounding
structures. Although FNA cytol-
ogy as well as DNA ploidy deter-
mination seems to improve diag-
nostic adequacy, a large series is
needed to assess this.
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