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Abstract

Pyriform sinus fistula is uncommon and easily misdiagnosed. Most reported cases occur in chil-
dren and are associated with either acute suppurative thyroiditis or deep neck infection.
Asymptomatic pyriform sinus fistula is difficult to diagnose because it can manifest as an incidental
thyroid nodule with highly suspicious malignant features on ultrasonography. The patient was a
41-year-old man with asymptomatic thyroid nodules incidentally detected on ultrasonography.
Surgery was performed under the suspicion of thyroid cancer. Pathology findings revealed mul-
tiple cystic walls lined by ciliated columnar cells with stratified squamous epithelial cysts in a
background of inflammatory and lymphoid cells. Barium swallow examination performed 2 weeks
later revealed a sinus tract measuring 1.8 cm that arose from the apex of the left pyriform sinus.
The diagnosis and management of pyriform sinus anomalies are challenging. The majority of
physicians, including some otolaryngologists, lack an understanding of the disease, which
should be considered one of the important differential diagnoses of neck masses. Barium swallow
examination, ultrasonography, computed tomography, and laryngoscopy are useful to diagnose
this condition.
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Background

Pyriform sinus fistula (PSF) is a rare clinical
entity that is found incidentally and is asso-
ciated with either acute suppurative thy-
roiditis or a deep infection of the left side
of the mneck, especially in children.’
Diagnosis of an asymptomatic intrathyroi-
dal PSF is challenging because of its rarity
and physicians’ lack of experience. PSF
accounts for less than 1% of all branchial
anomalies,” and sonography is useful to
detect these fistulas.® > Herein, we report a
case of asymptomatic intrathyroidal PSF
mimicking thyroid cancer on
ultrasonography.

Case presentation

A 4l-year-old man with an unremarkable
medical history was referred to our institu-
tion for an incidental left thyroid nodule.
Physical examination revealed a hard mass
measuring approximately 15 x 10 mm? that
was palpable in the left thyroid gland and
moved up and down when the patient swal-
lowed. The results of routine blood exami-
nation and thyroid function tests were
within the normal ranges.
Ultrasonography demonstrated a 12-mm
nodule with unclear borders and an

esophagus

irregular shape located in the upper left thy-
roid. Moreover, multiple dot-like calcifica-
tions and blood flow signals were observed.
Blood flow signals appeared as more
intense and star- or dot-shaped centrally
and peripherally; therefore, a malignant
nodule was suspected (Figure la). Another
5.4- x 3.4-mm>, oval-shaped, anechoic,
cystic lesion with well-defined margins was
noted at the inferior aspect of the thyroid
that was superior to the suspicious malig-
nant nodule (Figure 1b). The patient elected
not to follow the recommendation to
undergo fine needle aspiration (FNA). As
a result, he underwent left hemithyroidec-
tomy, and intraoperative biopsy was per-
formed. The reporting of this study
conforms to the CARE guidelines.®

Pathological results

The frozen specimen revealed multiple cysts
with interstitial fibroses and vitreous degen-
eration. The cystic wall was lined by ciliated
columnar cells with stratified squamous epi-
thelial cysts in a background of inflamma-
tory and lymphoid cells, and the cysts were
initially considered branchial clefts or other
complicated cysts (Figure 2a—b). The other
nodule, inferior to the thyroid gland, was

Figure 1. (a) Ultrasonography in the longitudinal plane showing a I2-mm nodule at the uppermost part of
the left thyroid gland (arrows). (b) An oval nodule inferior to the thyroid gland measuring 5.4 x 3.4 mm? with
well-defined boundaries and homogeneous echo (arrows).
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Figure 2. Pathological findings in the intraoperative frozen section examination. (a) Histopathological
examination of the uppermost part of the left thyroid gland (hematoxylin and eosin staining) showing
multiple cysts with interstitial fibrosis and vitreous degeneration (original magnification: x 10). (b) The inner
linings consist of ciliated pseudostratified columnar epithelium in a background of inflammatory and lym-
phoid cells (original magnification: x40). (c) A second nodule inferior to the thyroid gland was diagnosed as
parathyroid adenoma (original magnification: x35). (d) Calcification observed on the collagen fibers and
hyaline degeneration in the thyroid structure (original magnification: x 100). (e) Abundant lymphoid tissue
and follicles beneath the epithelium (original magnification: x 100). (f) The cystic contents comprised
mucinous fluid and inflammatory cells. Residual thyroid tissue (left side) (original magnification: x200).

All images: hematoxylin and eosin staining.

diagnosed as a parathyroid adenoma
(Figure 2c). Histopathologic examination
of the surgical specimens revealed that
they were lined with ciliated and stratified
cuboidal epithelium with chronic inflamma-
tory cell infiltration, and that fibrosis was
present within the thyroid. Tiny, irregular
calcifications were present in a hyalinized
matrix; however, there was no evidence of
malignancy. Unfortunately, despite oral
antibiotics, the patient developed symptoms
of neck pain, swelling, fever, and dyspnea
that worsened progressively after the thy-
roidectomy. After treatment and resolution
of the infection, barium contrast studies
demonstrated contrast medium in the left
pyriform fossa flowing downwards in the
shape of a stripe with a slightly wider end.
An internal fistula extended from the left
pyriform sinus to the ipsilateral thyroid

lobe (Figure 3a—b). The ultimate diagnosis
was left PSF. The patient was discharged
successfully, and regular follow-up was con-
ducted in the outpatient department.

Discussion

The thyroid gland is an internal endocrine
organ containing high amounts of iodine
and with a thick fibrous capsule. These fea-
tures make this gland very resistant to bac-
terial  infections.” Although bacterial
infection occurs rarely in the thyroid
gland, in PSF, the fistula tract can act as
a pathway for infection propagation to the
thyroid gland. Most fistulas are located on
the left side and are often present during
childhood as an acute inflammatory swell-
ing of the neck,! while neonatal PSF
presents as a large cervical cystic mass
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Figure 3. Barium swallow examination showing accumulation of barium on the left side (white arrow).

(a) frontal view; (b) lateral view.

that causes respiratory distress.® Acute
suppurative thyroiditis (AST) is normally
associated with PSF, except in immunosup-
pressed patients.” Asymptomatic PSF is
extremely uncommon and is easily misdiag-
nosed.” We reported a case of asymptomat-
ic PSF that manifested as an incidental
thyroid nodule and caused serious compli-
cations requiring left hemithyroidectomy.
The complex anatomic structures in the
neck may result in fistulas of various sizes
and shapes.” Because of complicated clini-
cal manifestations and individual variations
owing to inflammatory stimulation and
tissue hyperplasia, PSF can be easily mis-
diagnosed.” There are reports of intrathyr-
oidal branchial clefts or cleft-like cysts that
manifested mainly as cystic lesions.’® A
similar case to this study presented with a
thyroid nodule with suspicious malignant
features on ultrasonography and underwent
fine-needle aspiration (FNA) that caused
serious infectious complications.'!
Although PSF has been reported in numer-
ous articles,"*'"13 its morphological pro-
file has been poorly described. In this
study, our case was misdiagnosed as thy-
roid neoplasm, and the patient developed
a postoperative infection. Postoperative
pathology showed that the cystic wall was
lined by ciliated columnar cells with

stratified squamous epithelial cysts in a
background of inflammatory cells in
normal thyroid tissue. Generally, clinically,
the presence of either respiratory or squa-
mous epithelium within the thyroid gland is
unusual. Therefore, it is essential to consid-
er the source of the epithelium and its prob-
able origin. Furthermore, the possibility of
a thyroglossal duct cyst or a branchial cleft
cyst should be considered. An intrathyroi-
dal branchial cleft cyst is extremely rare.
The exact histogenesis of an intrathyroidal
branchial cleft cyst is unclear, but probably
results from failure of the third or fourth
branchial pouches to atrophy and dissipate
in utero, resulting in cysts or sinus tracts
lying in close proximity to, or inside, the
thyroid gland.'™'* The distinguishing fea-
tures between both forms include mass pre-
sentation  and  infection  frequency.
Thyroglossal duct cysts are more likely to
be midline neck masses, whereas branchial
cleft cysts are typically lateral neck masses.
In terms of infection frequency, branchial
cleft cysts are more likely to be infected.'*
Histology of the cellular components of the
cyst wall and surrounding tissue is the most
valuable method of differentiation.
However, preexisting inflammation may
cause metaplasia of the lining of a thyro-
glossal duct cyst, making histologic



Hao et al.

differentiation from a branchial cleft cyst
difficult."> Regardless of their origin, histo-
logic analysis of thyroglossal duct cysts
revealed that these generally have well-
circumscribed cystic walls lined by straight
squamous or pseudostratified columnar
epithelium, with abundant lymphoid tissue
and follicles beneath the epithelium. The
cystic contents may be clear, watery to
mucinous fluid, or consist of desquamated,
granular cellular debris. In addition, the
luminal epithelium is completely replaced
by granulation tissue and inflammatory
cells.'®

Definitive diagnosis should be made
according to comprehensive information,
namely local symptoms, signs, and recurrent
inflammation, which are the most common
symptoms, with auxiliary inspection.” The
thyroid gland is very resistant to bacterial
infection and is not in contact with the exter-
nal environment, and acute inflammation is
unlikely to occur unless there is an underly-
ing abnormality. Therefore, development of
suppurative thyroiditis is the most impor-
tant diagnostic clue to suggest an underlying
anomaly, such as a PSF.!” Identifying the
sinus tract is important for correct diagnos-
tic management." '3 Ultrasonography is
a useful diagnostic modality for determining
the presence of an underlying PSF in
patients with suppurative thyroiditis or a
thyroid nodule.

An abscess tract involving the thyroid
gland strongly suggests an underlying fistu-
lous tract crossing the gland. If a hypoe-
choic tubular lesion across the thyroid
gland is detected on ultrasonography, sus-
pension laryngoscopy can be performed to
confirm and treat the fistula.'® In imaging
examinations, air within the cyst is useful to
diagnose a PSF." Air foci depicted on
ultrasonography appear to be an important
clue for the diagnosis of various intrathyr-
oidal structures that communicate with
laryngopharyngoesophageal structures.
However, internal echogenic spots from

air bubbles can be confused with microcal-
cifications, and these may be important
ultrasonographic features leading to a mis-
diagnosis of intrathyroidal PSF as thyroid
cancer.'!

Computed tomography and magnetic
resonance imaging have also been used in
the diagnosis of PSF.'>!%2921 Fistulous
tracts are best identified in barium swallow
examinations; however, fistulas are not
always revealed by this method, and timing
is important. The reason why it may be dif-
ficult to visualize a fistulous tract in barium
swallow examinations during an inflamma-
tory episode is that the fistulous tract nar-
rows in response to edema, which prevents
the passage of barium. Therefore, it is
important to perform the barium swallow
examination after inflammation has subsid-
ed, and repeated examinations are recom-
mended to diagnose PSF.?

An accurate diagnosis is made according
to histopathologic confirmation. In our
case, a barium swallow examination was
performed after suppurative inflammation
was identified following thyroid surgery.
The majority of physicians, including
some otolaryngologists, lack experience
with and understanding of this disease.
PSF should be considered one of the impor-
tant differential diagnoses of a neck mass.
When the patient is in the acute infection
stage of PSF, antibiotics should be given to
control the infection. If there is abscess for-
mation, timely abscess incision and drain-
age is important. After acute infection,
complete removal of the fistula is the best
choice for a PSF.! Moreover, suspension
laryngoscopy can be performed to make a
definitive diagnosis, and high ligation of the
fistula through the external neck approach
can achieve good therapeutic effects.’

Conclusion

Despite its rarity, the pathological features
of PSF are similar to those of other
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congenital cystic lesions in the neck, such as
thyroglossal duct cysts and branchial cleft
cysts, which may provide diagnostic clues.
A cystic nodule in the thyroid should alert
the pathologist to the possibility of a con-
genital developmental cyst. Therefore,
strong clinical suspicions, barium swallow
studies, and histopathologic evaluations
are key to a PSF diagnosis.
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