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ongue suspension suture in obstructive sleep apnea

enny P. Pang, FRCSEd, FRCSI(OTO), FAMS(ORL),a David J. Terris, MD, FACSb

rom the aPacific Sleep Centre, Singapore; and the
Department of Otolaryngology-Head and Neck Surgery, Medical College of Georgia, Augusta, Georgia.
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D P
ROTongue base obstruction is widely acknowledged to be the most difficult level of obstruction to treat

in obstructive sleep apnea. A number of methods to correct surgically the tongue base collapse have
been proposed. The tongue base suspension suture was introduced as a minimally invasive technique
for tongue base stabilization. The technique uses a screw as a bone anchor inserted intraorally into the
mandible with an attached Prolene number 1 suture (Ethicon Endo-Surgery, Inc, Cincinnati, OH) that
is passed through the tongue. The suture not only provides a sling-like effect in the tongue base but also
incorporates into the tongue musculature, imparting rigidity to the airway. This procedure can be
performed alone or as part of a multilevel surgical algorithm in the treatment of obstructive sleep apnea.
© 2006 Elsevier Inc. All rights reserved.
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Snoring is noisy breathing during sleep and has been
onsidered to be a social “nuisance.” The vibration of the
tructures in the oral cavity and oropharynx (ie, the soft
alate, uvula, tonsils, base of tongue, epiglottis, and pha-
yngeal walls) cause snoring. Sleep-disordered breathing
anges from simple snoring to obstructive sleep apnea
OSA). It is estimated that in a 30-35-year-old population,
0% of men and 5% of women will snore. Young et al1

tudied 602 state employees with overnight polysomnogra-
hy, and found that the incidence of sleep-disordered
reathing was 24% in men and 9% for women. However, a
ignificant number of individuals with OSA are undiag-
osed. It is estimated that up to 93% of females and 82% of
ales with moderate-to-severe OSA remain undiagnosed.2

SA is related to reduced airflow through the upper airway
uring sleep, caused either by complete or partial upper
irway obstruction, or increased upper airway resistance.

Two large prospective studies, the Sleep Heart Health
tudy3 and the Wisconsin Sleep Cohort,4 have shown a link
etween sleep-disordered breathing and hypertension. Re-
urrent apnea and hypoxemia have influenced acute throm-
otic events,5,6 atherosclerosis,7,8 and cerebrovascular acci-
ents (strokes). Studies have shown a higher mortality rate

Address reprint requests and correspondence: Kenny Peter Pang,
RCSEd, FRCSI(OTO), FAMS(ORL), Otorhinolaryngology, Director,
acific Sleep Centre, Paragon Medical Centre, Singapore, Republic of
ingapore.

E-mail address: kennypang@hotmail.com.
043-1810/$ -see front matter © 2006 Elsevier Inc. All rights reserved.
oi:10.1016/j.otot.2006.10.007
mong patients with cardiovascular disease who also have
leep-disordered breathing.9,10 The incidence of congestive
eart failure11 has been higher in individuals with sleep-
isordered breathing.

The first surgical treatment for OSA was a tracheostomy,
escribed by Kuhlo et al12 in 1969. This treatment was near
niformly effective in eliminating OSA, but it was poorly
olerated by patients.13 Complications include wound infec-
ion, granulation, stenosis, bleeding, aspiration, fistula for-
ation, and psychologic dependence.
Fujita et al14 introduced the uvulopalatopharyngoplasty

or OSA in 1981. It had been originally described for the
reatment of snoring. Since then, there have been many
odifications and variations of the technique.
The tongue plays a crucial role in the structural integrity

f the upper airway, not only because of its central location
n the oral cavity and oropharynx, but also because of its
ony attachment. The muscle fibers of the tongue converge
nd are primarily attached to the posterior surface of the
andible (genial tubercle) in the midline. When the man-

ible is displaced posteriorly (eg, retrognathia), airway col-
apse may occur at the base of tongue during sleep. There
re a number of surgical techniques that address tongue base
ollapse, including midline glossectomy or lingual-plasty,
enioglossus advancement, radiofrequency reduction of the
ongue base, tongue suspension sutures, and hyoid suspen-
ion procedures. Swallowing difficulties, speech abnormali-
ies, and breathing and bleeding problems may complicate
ongue excisional techniques. The minimally invasive tongue
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uspension technique (Repose; InfluENT Medical LLC, Con-
ord, NH) achieves tongue base stabilization. Using a
-shaped drill inserter that drills “backwards,” a self-tap-
ing bone anchor is inserted through the oral cavity into the
nner table of the mandible. The integrated suture material is
assed through the tongue in the midline, resulting in
ongue base support.

he Repose Bone Screw system

escription of device

The Repose Bone Screw system is intended for suspen-
ion of the tongue base with a number 1 Prolene suture
Ethicon Endo-Surgery, Inc, Cincinnati, OH) attached to a
one screw. The system comes with a battery operated bone
crew inserter used to drive the screw into the inner table of
he mandible through the floor of mouth. The bone screw is a
harp-tipped small diameter titanium screw with 2 polypro-
ylene monofilament number 1 sutures crimped into its base
nd is self-tapping.

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
ite block within the oral cavity keeping the mouth open
nd isolating the endotracheal tube to one side. Local an-
sthetic with a vasoconstrictor is injected into the floor of
he mouth at the frenulum. A 1.5-cm incision is made in the
idline of the frenulum, between the Wharton ducts, taking

are not to injure the ductal orifices. A curved hemostat is
ntroduced into the floor of the mouth through the incision,
nd the periosteum of the inner table of the mandible is then
ifted off with this clamp. The screw inserter is placed so
hat the screw is placed through the floor of the mouth in the

igure 1 The drill inserting the screw into the inner table of the
andible.
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F
idline, posterior to the Wharton duct. Once inserted, the

crew is pressed against the mandible, below the tooth roots
nd at the symphysis menti (Figure 1). The inserter is
ctivated until the screw completely penetrates the mandible
nd then the inserter is carefully removed. After the screw
s completely embedded in the inner table of the mandible,
he 2 sutures now protrude through the incision. A suture
asser is used to pass an empty suture loop through the
ncision in the floor of the mouth to an exit point at the
ongue base at the circumvallate papillae, about 1.5-cm
ateral to the midline on the right side (for a right-handed
urgeon) (Figure 2). The number 1 Prolene suture is then
assed, with the same suture passer, through the incision to
nother exit point at the opposite side of the tongue base,
lso about 1.5-cm lateral to the midline (Figure 3). Care is
aken not to pass the needle too laterally to avoid injury to
he neurovascular bundle. This number 1 Prolene suture is
hen threaded onto an empty Mayo needle. This Mayo
eedle is passed back into the exit point of the suture and
hen passed submucosally past the midline to the exit point
f the previously placed suture loop (Figure 4). The Prolene
uture is now threaded onto the empty suture loop and
ulled back to the anterior intraoral space, thereby creating
triangular-shaped suture pass, the base of which is in the

osterior tongue (Figures 5 and 6). The 2 suture ends are
ow tied and secured into the floor of the mouth and buried
eeply. A small dimple should be felt at the base of the
ongue during this tying process (Figure 7). The mucosal

igure 2 The suture passer passing the suture loop from the
renulum incision to the base of tongue.
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ncision is sutured with an absorbable material avoiding the
harton duct.

iscussion

urgical treatment of obstructive sleep in patients with mul-
ilevel obstruction (Fujita II)14 should include both palatal

igure 3 The suture loop on the right side of the tongue, and the
rolene suture already passed through to the left side of the tongue
ase.

igure 4 The free curved needle passing through the tongue
ase from the left to right side, passing the Prolene suture with it.
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urgery and surgery aimed at increasing the retrolingual
pace. Most surgical tongue base procedures are either dif-
cult to perform or cause substantial patient morbidity. The
inimally invasive tongue suspension procedure to prevent

ongue base collapse has been shown to have few compli-
ations and minimal morbidity for the patient. This tech-
ique is aimed at stabilizing the tongue base by creating a
ling for the tongue base and adding rigidity by virtue of the
car tissue, which ultimately encases the suture anchored

igure 5 The Prolene suture threaded through the suture loop
nd being pulled to the front.

igure 6 The triangular-shaped Prolene suture submucosally
hroughout its course.
124
125
126
127
128
129
130
131
132
133
134
135
136



69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

CT

a
w
g
t
p

h
w
s
2
w
s
r
T
p
c
p
p
m
p
f
s
f
s
h
a
h
g
f

p
t
s
o
h
b
i

C

T
b
a
t
t

R

1

1

1

1

1

1

1

4 Operative Techniques in Otolaryngology, Vol xx, No x, Month 2006

tapraid2/zpj-otot/zpj-otot/zpj00406/zpj0215d06z RhinevaultR S�1 12/1/06 Art: 215 ce: ds
UNCO
RRE

nteriorly. This procedure is usually performed together
ith a uvulopalatopharyngoplasty as part of multilevel sur-
ery. There are numerous studies showing the efficacy of
he tongue base stabilization technique, some with very
romising results.

Fibbi et al15 showed a significant reduction in the apnea-
ypopnea index (AHI) and daytime sleepiness in 10 patients
ho underwent this procedure for severe OSA. Woodson16

howed a mean decrease in the AHI from 35.4 � 13.7 to
4.5 � 14.5 (P � 0.001) in 28 patients with OSA. There
as also significant improvement in daytime sleepiness

cores and reduction in snoring. Using the criteria of a
eduction of the AHI by 50% and postoperative AHI �20,
erris et al17 reported a success rate of 67% after a 6-month
ostoperative follow-up in patients who had undergone a
oncomitant palatopharyngoplasty. The same investigators
ublished results from a prospective randomized trial com-
aring the tongue suspension with genioglossus advance-
ent, and there was a slight advantage of the tongue sus-

ension over tongue advancement.18 Sorrenti et al19 also
ound a similar success rate with this tongue suspension
uture at 62% of 15 patients with OSA after 6 months of
ollow-up. A Turkish group20 reported the most promising
uccess rate of 81.8% in 22 patients with severe OSA. They
ad a mean AHI reduction from 47.5 � 15.7 to 17.3 � 14.1
fter a 12-month follow-up. Snoring and daytime sleepiness
ad reduced significantly as well. However, other investi-
ators have described less impressive success rates, ranging
rom 51% to 55% at 12 months of follow-up.21,22

Figure 7 The suture tied in place.
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Complications include pain, swallowing, and speech
roblems that are usually mild and self limited. No long-
erm speech or swallowing problems have been reported. In
ome patients, there was mild local infection and irritation
f the floor of mouth surrounding the suture knot, and there
ave been rare reports of submandibular adenitis. Carefully
urying the knot deep in the muscle tissue and administer-
ng perioperative antibiotics can prevent this complication.

onclusions

he minimally invasive tongue suspension procedure has
een shown to be an important part of the sleep surgery
rmamentarium, especially in patients with predominantly
ongue base collapse. The procedure is simple, complica-
ions are minimal, and the results are promising.
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