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ateral pharyngoplasty in the treatment of obstructive
leep apnea

enny P. Pang, FRCSEd, FRCSI(OTO), FAMS(ORL)

rom the Sleep Surgery Service, Department of Otorhinolaryngology, Tan Tock Seng Hospital, Singapore.
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The lateral pharyngeal wall has been well documented to be the cause of collapse in many patients with
obstructive sleep apnea (OSA). The inability to correct this disorder is a cause of uvulopalatopharyn-
goplasty failure using traditional techniques. Cahali describes a technique termed lateral pharyngoplasty
as a procedure to address the lateral pharyngeal wall collapse in patients with OSA. The technique
consists of microdissection of the superior pharyngeal constrictor muscle within the tonsillar fossa,
sectioning of this muscle, and suturing of the created laterally based flap of that muscle to the same-side
palatoglossus muscle. The preliminary results are promising and side effects minimal. This procedure
can be performed alone or as part of the multilevel surgical algorithm in the treatment of OSA.
© 2006 Elsevier Inc. All rights reserved.
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The vibration of the structures in the oral cavity (ie, the
oft palate, uvula, tonsils, base of tongue, epiglottis, and
ateral pharyngeal walls) causes snoring. These tissues that
ibrate have been believed to collapse and cause airway
bstruction under negative pressure in obstructive sleep
pnea (OSA). It is well documented that apnea and hypop-
ea occur when inspiratory transpharyngeal pressure ex-
eeds the pharyngeal dilating muscle action.1 Most investi-
ators concur that the pathophysiology of OSA lies within
he balance of the box and the contents’ theory. The box
eing the facial skeletal framework, and the contents would
efer to the soft tissues within the upper airway. Patients
ith adenotonsillar hypertrophy or obese patients with thick

atty redundant lateral pharyngeal walls have a crowded
pper airway, with very little space for airflow. Patients
ith retrognathia have a posteriorly displaced tongue, there-

ore increasing the likelihood of airway compromise during
leep.

Lateral pharyngeal muscle wall collapse has been impor-
ant in the pathogenesis of OSA in imaging studies.2,3 It has
lso been noted to be an important level of collapse during
he Muller maneuver.4 Terris et al4 have documented that

Address reprint requests and correspondence: Kenny Peter Pang,
RCSEd, FRCSI(OTO), FAMS(ORL), Department of Otolaryngology,
an Tock Seng Hospital, 11 Jalan Tan Tock Seng, Singapore, Republic of
ingapore.

E-mail address: kennypang@hotmail.com.
 m

043-1810/$ -see front matter © 2006 Elsevier Inc. All rights reserved.
oi:10.1016/j.otot.2006.10.009
he lateral pharyngeal wall has significant collapse in many
atients with OSA.

Surgical procedures for the treatment of OSA have tra-
itionally been to reduce the soft tissue bulk, in the form of
uvulopalatopharyngoplasty (UPPP), palatal advancement,
r tongue base reduction; skeletal jaw surgery has also
howed success in the form of maxillomandibular advance-
ent. To my knowledge, there has been no specific, effec-

ive procedure that can address this lateral pharyngeal wall
ollapse in patients with OSA.

First described by Cahali,5 the lateral pharyngoplasty
as aimed at addressing the lateral pharyngeal wall collapse

n patients with OSA. The procedure showed promising
esults, with minimal side effects and complications.

he lateral pharyngoplasty

urgical procedure

The procedure is performed with the patient under gen-
ral anesthesia and in the supine position. The authors
erform the procedure with orotracheal intubation, and a
oyle-Davis mouth gag within the oral cavity keeping the
outh open and isolating the endotracheal tube forwards.
ahali5 describes a procedure using the operative micro-

cope fitted with a 300-mm object lens, with 10� and 16�
agnifications. The surgery has 3 parts: tonsillectomy,
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ightening of the superior constrictor muscle, and closure
ith a laterally based palatal flap.
A bilateral tonsillectomy is performed (Figure 1). An

ncision is extended superiorly from the tonsil fossa, and the
uperior pharyngeal constrictor muscle is identified and
solated from the palatopharyngeus muscle. The superior
haryngeal constrictor muscle is elevated within the tonsil-
ar fossa as far as the glossopharyngeal part (Figure 2).
arallel to the palatopharyngeus muscle, the superior pha-
yngeal constrictor muscle is sectioned from cranial to cau-
al direction, resulting in 2 muscle flaps, 1 medially based
nd 1 laterally based. The medially based flap is not further
anipulated, while the laterally based flap is sutured ante-

iorly to the same-side palatoglossus muscle with 3 separate
utures (Figure 3). A half-thickness incision is made on the
nterior surface of the soft palate, beginning at the base of
he uvula and connecting to the previous superior extension
rom the tonsil fossa.5 Ventral soft palate mucosa, palato-
lossus muscle, and periuvular fat are atraumatically re-
oved, preserving dorsal palatal mucosa (Figure 4). The

orsal palatal mucosa is then incised close to the uvula,
reating a laterally based mucosal and myomucosal flap.
he superior and palatine flaps are sutured in a Z-plasty

igure 1 Isolation of the palatopharyngeus muscle and retract-
ng laterally, and identifying (inset) the horizontal fibers of the
onstrictors.

igure 2 Isolation of the superior constrictor and dividing (in-
et) it vertically.
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ashion (Figure 5).5 A transverse subtotal section of the
alatopharyngeus muscle may be required to allow the flap
o close (Figure 6). Care should be taken to save and
reserve as much mucosa as possible. Suturing the inferior
alatopharyngeus muscle flap to the anterior pillar closes
he inferior part of the tonsillar fossa. The uvula is mini-

igure 3 Suturing of the lateral fibers of the constrictors to the
ateral palatopharyngeus muscles.

igure 4 The incision starts from the lateral base of the uvula,
xtending laterally and superiorly to a point approximately 0.5-cm
roximal to the soft palate lateral margin and within a height
orresponding to that reached by the lateral superior traction (in a
5° direction) of the upper part of the palatopharyngeus muscle,
reating a palatine laterally based flap.
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ally truncated if needed, and the anterior and posterior
vular mucosae are opposed.

iscussion

atients with OSA frequently have multilevel obstruction at
he palate, lateral pharyngeal wall, and tongue base. Surgi-
al treatment of these patients with OSA should address all
hese areas, including the lateral pharyngeal wall collapse.
he lateral pharyngeal wall in patients with OSA has been
ore distensible and collapsible than normal subjects when

ressured by airflow.2 In addition, the lateral pharyngeal
alls have also been thicker than normal and are the main

ontributing anatomic factors in airway narrowing in pa-
ients with apnea.3 Creating tension in the lateral pharyngeal
alls may prevent its collapse during sleep in patients with
SA. Repositioning of the jaw with a maxillomandibular

dvancement pulls the pharyngeal walls anteriorly, stretch-
ng the lateral pharyngeal walls, therefore creating this ten-
ion. To date, the lateral pharyngoplasty is the only surgical
rocedure described that deals with the lateral pharyngeal
all collapse.5 Cahali5 first described this procedure in 10
atients with moderate-to-severe OSA and who had mainly
ateral pharyngeal wall collapse noted on clinical endo-
copic examination. All 10 patients had improvement in
heir apnea-hypopnea index, with a mean of 45.8, reducing
o 15.2 (P � 0.009) postoperatively, with a mean follow-up
f 8 months. There was also improvement in the apnea
ndex, with a reduction from a mean of 22.4 to 4.8 (P �
.005). However, changes in lowest oxygen saturation and
apid eye movement sleep percent were not significant.
here were significant swallowing problems in all 10 pa-

ients who underwent this procedure. All patients had dys-
hagia, which ranged from 8 to 70 days postoperatively
mean 20.4). One patient had persistent velopharyngeal in-

igure 5 The superior and palatine flaps are sutured in a Z-
lasty fashion.
ED
 P

RO
O

F

ufficiency for up to 6 weeks. Another patient had perma-
ent loss of taste to chocolates for 6 months.

Cahali et al6 compared the lateral pharyngoplasty with
he traditional UPPP in 27 patients with OSA. The 15
atients who underwent the lateral pharyngoplasty had a
igher reduction in excessive daytime sleepiness, apnea-
ypopnea index, and apnea index. There were also improve-
ents in the rapid eye movement sleep percent and morning

eadaches in patients who had undergone the lateral pha-
yngoplasty, compared with those who underwent the tra-
itional UPPP. They concluded that patients who underwent
he lateral pharyngoplasty technique had better clinical and
olysomnographic results.

ditor’s comments

his novel procedure has been shown using evidence-based
edicine to be effective in treating patients with OSA who

ave significant lateral pharyngeal wall collapse. The pro-
edure is composed of several parts. Which part, or parts,
ontributing to this effect are yet to be determined. Aspects
f the procedure are interesting and anatomically sound, yet
thers are less so. Particular concern is dissection and dis-
uption of the superior constrictor muscle, exposing the
arapharyngeal space in which lie major neurovascular
tructures. Although Cahali5 noted no major or catastrophic
omplications, the number of patients treated was small.
atients did have significant dysphagia after the procedure,
hich eventually resolved. It is the editor’s opinion that
iolating the superior constrictor muscle and exposing the
arapharyngeal space to the oral cavity should be avoided.
licating the lateral pharyngeal wall muscles and perform-

ng the lateral pharyngoplasty palatal flap can obtain similar
ffects.
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igure 6 Suturing the inferior palatopharyngeus muscle flap to
he anterior pillar then closed the inferior part of the tonsillar fossa.
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