Annals of Otology, Rhinology & Laryngology 114(7):529-532.
© 2005 Annals Publishing Company. All rights reserved.

Bilateral Pharyngoceles (Branchial Cleft Anomalies?) and
Endoscopic Surgical Considerations

Christopher Y. Chang, MD; Julia A. Furdyna, MD

A case report of bilateral pharyngoceles without a history of elevated intrapharyngeal pressures is used to support the
hypothesis that pharyngoceles may be an adult manifestation of an internal branchial sinus anomaly. The development
of a pharyngocele from a branchial sinus origin would suggest a predictable relationship to the hypoglossal, glossopha-
ryngeal, and superior laryngeal nerves, which may influence the choice of surgical approach (open versus endoscopic)
and the counseling of patients who are considering surgical correction.
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INTRODUCTION

Pharyngoceles are well-described but rare anoma-
lies.! Often, pharyngoceles are found in association
with excessive coughing or blowing (playing wind
instruments), and they generally occur at the junc-
tion between the superior and middle, or middle and
inferior, pharyngeal constrictor muscles.!-2 These lo-
cations differ from that of the more commonly known
Zenker’s diverticulum, which arises between the in-
ferior pharyngeal constrictor and cricopharyngeal
muscles, in an area of weakness called Killian’s tri-
angle. Killian-Jamieson’s diverticulum is found be-
tween the oblique and transverse fibers of the crico-
pharyngeal muscle, whereas Laimer’s diverticulum
is found between the cricopharyngeal muscle and the
most superior esophageal wall circular muscles.?
Pharyngoceles are also often confused with laryngo-
celes, as both protrude through the thyrohyoid mem-
brane. Laryngoceles, however, develop when the lat-
eral saccule or laryngeal ventricle enlarges or dilates
as a result of increased glottic pressure.!

We present here the case of a healthy middle-aged
man with bilateral lateral pharyngoceles without any
history of activities that would result in elevated in-
trapharyngeal pressures. We also discuss the possibil-
ity that a pharyngocele may be an adult manifesta-
tion of an internal branchial sinus anomaly and how
this information may influence the choice of surgi-
cal approach (open versus endoscopic) and patient
counseling of risks.

CASE REPORT
A healthy 49-year-old man came to our clinic with

a 2- to 3-year history of progressive dysphagia, prin-
cipally to pills and some solid foods, that was felt to
be localized to the area of the larynx. The sensation
passed after he swallowed liquids, but occurred on a
daily basis. He specifically denied any excessive
coughing, aspiration, food regurgitation, pain, hoarse-
ness, recurrent bronchitis or pneumonias, and chronic
throat clearing. However, he did complain of mucus
collection only upon waking in the mornings that
cleared up within an hour. Notably, the patient de-
nied any history of playing wind instruments or par-
ticipating in any other activities that require elevated
intrapharyngeal pressures.

Our examination revealed normal findings, includ-
ing normal vocal quality. Findings of fiberoptic naso-
pharyngolaryngoscopy were remarkable only for mod-
erate posterior commissure hypertrophy consistent
with laryngopharyngeal reflux. A barium swallow
study revealed bilateral pharyngoceles, as well as
deep pyriform fossae (see Figure). The patient de-
clined any surgical intervention, and his symptoms
were addressed through therapeutic swallowing ma-
neuvers.

DISCUSSION

The first documented report of a pharyngocele was
in 1886.2 Since then, pharyngoceles have been rarely
reported in the literature, but may occur more com-
monly than documented, as they can be asymptom-
atic.1-247 They are more common in men (between
3:1 and 8:1) and arise during the fifth and sixth de-
cades of life.l2 Their pathogenesis has been associ-
ated with muscle weakening with age, prior surgery,
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Barium swallow study. A) Bilateral pharyngoceles; one on right is larger than one on left. B) Image recorded moment

later shows only right pharyngocele.

and increased intrapharyngeal pressure.z Along with
these causes, we propose another possible explana-
tion for the development of a pharyngocele. Although
Norris? in 1979 mentioned in passing the confusion
in distinguishing between pharyngoceles and embry-
ological pouches, we suggest that some pharyngo-
celes may actually be yet another manifestation of a
branchial arch anomaly — specifically, a small in-
ternal branchial sinus outpouching that dilates over
time, resulting in a pharyngocele.2 Indeed, branchial
anomalies are known to present with a wide range of
characteristics including, but not limited to, cysts,
fistulas, and sinuses of the head and neck region. Sec-
ond branchial arch anomalies constitute 95% of con-
genital branchial arch anomalies, with the majority
of the rest derived from first and third branchial arch
anomalies.8-10 Until recently, the existence of fourth
branchial arch anomalies was doubtful, but they are
now known to exist extremely rarely and are diag-
nosed almost exclusively in children with recurrent
neck abscesses.8 Even more rarely are they initially
discovered in adults.!! Internal branchial sinus anom-
alies are hypothesized to be vestigial branchial pouches
due to incomplete closure or failure of obliteration of
the cervical sinus of His.?

Differentiation among the branchial anomalies on

clinical grounds alone is very difficult. Anatomical-
ly, an internal second branchial sinus would open
near the tonsillar fossa and travel superior to the glos-
sopharyngeal nerve, but below the stylohyoid liga-
ment, lateral to the internal jugular vein at the level
of the carotid bifurcation, extending between the in-
ternal and external carotid arteries. An internal third
branchial sinus would open from the pyriform sinus
and pierce the posterolateral aspect of the thyrohy-
oid membrane, remaining superior to the superior
laryngeal and hypoglossal nerves but deep to the
common carotid and/or internal carotid artery, as well
as the glossopharyngeal nerve. However, an internal
fourth branchial sinus would open from the pyriform
fossa apex and pass inferior to the superior laryn-
geal nerve, thyroid cartilage, and cricothyroid mus-
cle (fourth arch structures).8-19:12 The sinus may then
loop around the aortic arch medial to the ligamen-
tum arteriosum on the left, or around the subclavian
artery on the right, before ascending posterior to the
common carotid artery. Interestingly, fourth branchial
pouch sinuses almost exclusively occur on the left
side.8

Pharyngoceles almost always arise on the internal
lateral aspects of the pharynx, just as do internal open-
ings of branchial cleft sinuses.” Pharyngoceles that
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arise between the superior and middle pharyngeal
constrictor muscles occur in an area inferior to the
lower tonsillar pole on the lateral side of the vallec-
ula.2 This region corresponds to the site at which the
glossopharyngeal nerve and stylohyoid ligament ap-
pear between the constrictor muscles and the site at
which one would expect an internal second branchial
sinus opening to be. Pharyngoceles that arise between
the middle and inferior pharyngeal constrictor mus-
cles occur in an area corresponding to the pyriform
sinus. The region matches the site at which one would
expect an internal third or fourth branchial sinus open-
ing to be.

If a pharyngocele has a congenital branchial sinus
origin, why do some cases remain asymptomatic into
adulthood, when most cases of branchial sinuses pre-
sent with recurrent infections in childhood? Just as
there exist various degrees of branchial cleft anoma-
lies such as preauricular pits and dimples, internal
sinuses may initially exist as mere dimples or pits of
various sizes, producing areas of anatomic weakness
on the lateral pharyngeal mucosal surface. These ini-
tial branchial sinus manifestations may not be big
enough to cause any food retention or problems in
childhood, but over time, through repetitive degluti-
tion, extrinsic pressures are exerted on the internal
branchial sinus opening from swallowed foods pro-
pelled downward by the swallowing mechanism. In-
deed, intrapharyngeal pressures up to 60 mm Hg are
developed in the young and 20 mm Hg in the elder-
ly.2 Such pressures would gradually dilate the open-
ing and enlarge the branchial sinus to the degree that
it may become symptomatic or be discovered inci-
dentally in adulthood and be (mis)diagnosed as a lat-
eral hypopharyngeal diverticulum, pharyngocele, or
laryngocele, depending on the location.

A branchial sinus origin for pharyngoceles would
apply only in some cases. Unfortunately, to precise-
ly define which among the above-mentioned diagno-
ses applies to a given presentation is often very dif-
ficult. Anatomic localization, embryonic knowledge,
radiologic studies, and clinical presentation would
all assist in coming up with the proper diagnosis, but
in the end, precise anatomic dissection may be re-
quired for final determination — an intervention that
is not always possible. In this particular case reported,
the patient has a bilateral pharyngocele. Or could it
be that it is an internal second branchial sinus (given
its location) that has dilated over time, achieving its
current appearance?

Is such differentiation even clinically relevant? Re-
gardless of the precise diagnosis and pathogenesis,
the nonsurgical treatment remains the same for all
cases and may entail only external swallowing ma-
neuvers, watchful monitoring, and antireflux medi-
cations until symptoms such as aspiration, regurgita-
tion, and/or recurrent infections progress to the point
at which surgical intervention is required. The surgi-
cal intervention would be excision by an external ap-
proach (or more recently, division by an endoscopic
approach) of the common wall separating the pouch
from the pharynx to create one confluent cavity —
an easily performed outpatient procedure.>-!3 The
clinical relevance comes into play in considering the
endoscopic approach, as there is a theoretical risk of
injury to the hypoglossal, glossopharyngeal, and/or
superior laryngeal nerves, given their proximity and
relation to a branchial sinus anomaly. These nerves
(as well as other potential neurovascular structures)
are not identified at the time of common wall divi-
sion. Theoretically, however, if a pharyngocele has
a fourth branchial sinus origin, it should be safe for
common wall division, as the sinus is inferior to these
nerves. Likewise, a third branchial sinus origin would
place the superior laryngeal and hypoglossal nerves
at risk, but not the glossopharyngeal nerve. Last, a
second branchial sinus origin would place all three
nerves at theoretical risk.

Whether these theoretical concerns are clinically
relevant has yet to be determined, given the limited
endoscopic surgical experience in dealing with this
rare finding in the patient population. However, an
initial report suggests that good outcomes may be
achieved, although further study in a greater number
of patients is needed.’

CONCLUSIONS

If an endoscopic approach is considered to address
a pharyngocele, it behooves the surgeon to cogitate
on potential injury to the hypoglossal, glossopharyn-
geal, and/or superior laryngeal nerves. Exactly which
nerves are at risk would depend on the pathogenesis
and potential theoretical origin of a given pharyngo-
cele. Unfortunately, precise presurgical, noninvasive
determination is not easily performed with a high
degree of certainty. Consideration that pharyngoceles
may be branchial sinus anomalies provides a basis
for counseling patients, although it must be kept in
mind that not all pharyngoceles necessarily have an
embryological origin.
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