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Tongue suspension suture in obstructive sleep apnea
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KEYWORDS

Tongue base obstruction is widely acknowledged to be the most difficult level of obstruction to treat

oo 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.

Snoring is noisy breathing during sleep and has been
considered to be a social “nuisance.” The vibration of the
structures in the oral cavity and oropharynx (ie, the soft
palate, uvula, tonsils, base of tongue, epiglottis, and pha-
ryngeal walls) cause snoring. Sleep-disordered breathing
ranges from simple snoring to obstructive sleep apnea
(OSA). It is estimated that in a 30-35-year-old population,
20% of men and 5% of women will snore. Young et al'
studied 602 state employees with overnight polysomnogra-
phy, and found that the incidence of sleep-disordered
breathing was 24% in men and 9% for women. However, a
significant number of individuals with OSA are undiag-
nosed. It is estimated that up to 93% of females and 82% of
males with moderate-to-severe OSA remain undiagnosed.”
OSA is related to reduced airflow through the upper airway
during sleep, caused either by complete or partial upper
airway obstruction, or increased upper airway resistance.

Two large prospective studies, the Sleep Heart Health
Study® and the Wisconsin Sleep Cohort,* have shown a link
between sleep-disordered breathing and hypertension. Re-
current apnea and hypoxemia have influenced acute throm-
botic events,>® atherosclerosis,”® and cerebrovascular acci-
dents (strokes). Studies have shown a higher mortality rate
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among patients with cardiovascular disease who also have
sleep-disordered breathing.”'® The incidence of congestive
heart failure'' has been higher in individuals with sleep-
disordered breathing.

The first surgical treatment for OSA was a tracheostomy,
described by Kuhlo et al'? in 1969. This treatment was near
uniformly effective in eliminating OSA, but it was poorly
tolerated by patients.'> Complications include wound infec-
tion, granulation, stenosis, bleeding, aspiration, fistula for-
mation, and psychologic dependence.

Fujita et al'* introduced the uvulopalatopharyngoplasty
for OSA in 1981. It had been originally described for the
treatment of snoring. Since then, there have been many
modifications and variations of the technique.

The tongue plays a crucial role in the structural integrity
of the upper airway, not only because of its central location
in the oral cavity and oropharynx, but also because of its
bony attachment. The muscle fibers of the tongue converge
and are primarily attached to the posterior surface of the
mandible (genial tubercle) in the midline. When the man-
dible is displaced posteriorly (eg, retrognathia), airway col-
lapse may occur at the base of tongue during sleep. There
are a number of surgical techniques that address tongue base
collapse, including midline glossectomy or lingual-plasty,
genioglossus advancement, radiofrequency reduction of the
tongue base, tongue suspension sutures, and hyoid suspen-
sion procedures. Swallowing difficulties, speech abnormali-
ties, and breathing and bleeding problems may complicate
tongue excisional techniques. The minimally invasive tongue
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suspension technique (Repose; InfluENT Medical LLC, Con-
cord, NH) achieves tongue base stabilization. Using a
U-shaped drill inserter that drills “backwards,” a self-tap-
ping bone anchor is inserted through the oral cavity into the
inner table of the mandible. The integrated suture material is
passed through the tongue in the midline, resulting in
tongue base support.

The Repose Bone Screw system

Description of device

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

Surgical procedure

The procedure is performed with the patient under gen-
eral anesthesia and in the supine position. The authors
perform the procedure with orotracheal intubation, and a
bite block within the oral cavity keeping the mouth open
and isolating the endotracheal tube to one side. Local an-
esthetic with a vasoconstrictor is injected into the floor of
the mouth at the frenulum. A 1.5-cm incision is made in the
midline of the frenulum, between the Wharton ducts, taking
care not to injure the ductal orifices. A curved hemostat is
introduced into the floor of the mouth through the incision,
and the periosteum of the inner table of the mandible is then
lifted off with this clamp. The screw inserter is placed so
that the screw is placed through the floor of the mouth in the

Figure 1
mandible.

The drill inserting the screw into the inner table of the

Figure 2  The suture passer passing the suture loop from the
frenulum incision to the base of tongue.

midline, posterior to the Wharton duct. Once inserted, the
screw is pressed against the mandible, below the tooth roots
and at the symphysis menti (Figure 1). The inserter is
activated until the screw completely penetrates the mandible
and then the inserter is carefully removed. After the screw
is completely embedded in the inner table of the mandible,
the 2 sutures now protrude through the incision. A suture
passer is used to pass an empty suture loop through the
incision in the floor of the mouth to an exit point at the
tongue base at the circumvallate papillae, about 1.5-cm
lateral to the midline on the right side (for a right-handed
surgeon) (Figure 2). The number 1 Prolene suture is then
passed, with the same suture passer, through the incision to
another exit point at the opposite side of the tongue base,
also about 1.5-cm lateral to the midline (Figure 3). Care is
taken not to pass the needle too laterally to avoid injury to
the neurovascular bundle. This number 1 Prolene suture is
then threaded onto an empty Mayo needle. This Mayo
needle is passed back into the exit point of the suture and
then passed submucosally past the midline to the exit point
of the previously placed suture loop (Figure 4). The Prolene
suture is now threaded onto the empty suture loop and
pulled back to the anterior intraoral space, thereby creating
a triangular-shaped suture pass, the base of which is in the
posterior tongue (Figures 5 and 6). The 2 suture ends are
now tied and secured into the floor of the mouth and buried
deeply. A small dimple should be felt at the base of the
tongue during this tying process (Figure 7). The mucosal
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Figure 3  The suture loop on the right side of the tongue, and the
Prolene suture already passed through to the left side of the tongue
base.

incision is sutured with an absorbable material avoiding the
Wharton duct.

Discussion

Surgical treatment of obstructive sleep in patients with mul-
tilevel obstruction (Fujita IT)'* should include both palatal

Figure 5 The Prolene suture threaded through the suture loop
and being pulled to the front.

surgery and surgery aimed at increasing the retrolingual
space. Most surgical tongue base procedures are either dif-
ficult to perform or cause substantial patient morbidity. The
minimally invasive tongue suspension procedure to prevent
tongue base collapse has been shown to have few compli-
cations and minimal morbidity for the patient. This tech-
nique is aimed at stabilizing the tongue base by creating a
sling for the tongue base and adding rigidity by virtue of the
scar tissue, which ultimately encases the suture anchored

Figure 4 The free curved needle passing through the tongue
base from the left to right side, passing the Prolene suture with it.

Figure 6 The triangular-shaped Prolene suture submucosally
throughout its course.
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Figure 7  The suture tied in place.

anteriorly. This procedure is usually performed together
with a uvulopalatopharyngoplasty as part of multilevel sur-
gery. There are numerous studies showing the efficacy of
the tongue base stabilization technique, some with very
promising results.

Fibbi et al'> showed a significant reduction in the apnea-
hypopnea index (AHI) and daytime sleepiness in 10 patients
who underwent this procedure for severe OSA. Woodson'®
showed a mean decrease in the AHI from 35.4 = 13.7 to
24.5 £ 14.5 (P < 0.001) in 28 patients with OSA. There
was also significant improvement in daytime sleepiness
scores and reduction in snoring. Using the criteria of a
reduction of the AHI by 50% and postoperative AHI <20,
Terris et al'” reported a success rate of 67% after a 6-month
postoperative follow-up in patients who had undergone a
concomitant palatopharyngoplasty. The same investigators
published results from a prospective randomized trial com-
paring the tongue suspension with genioglossus advance-
ment, and there was a slight advantage of the tongue sus-
pension over tongue advancement.'® Sorrenti et al'® also
found a similar success rate with this tongue suspension
suture at 62% of 15 patients with OSA after 6 months of
follow-up. A Turkish group® reported the most promising
success rate of 81.8% in 22 patients with severe OSA. They
had a mean AHI reduction from 47.5 = 15.7to 17.3 = 14.1
after a 12-month follow-up. Snoring and daytime sleepiness
had reduced significantly as well. However, other investi-
gators have described less impressive success rates, ranging
from 51% to 55% at 12 months of follow-up.*'-**

Complications include pain, swallowing, and speech
problems that are usually mild and self limited. No long-
term speech or swallowing problems have been reported. In
some patients, there was mild local infection and irritation
of the floor of mouth surrounding the suture knot, and there
have been rare reports of submandibular adenitis. Carefully
burying the knot deep in the muscle tissue and administer-
ing perioperative antibiotics can prevent this complication.

Conclusions

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

References

1. Young T, Palta M, Dempsey J, et al: The occurrence of sleep-disor-
dered breathing among middle-aged adults. N Engl J Med 328:1230-
1235, 1993

2. Young T, Evans L, Finn L, et al: Estimation of the clinically diagnosed
proportion of sleep apnea syndrome in middle aged men and women.
Sleep 20:705-706, 1997

3. Nieto JF, Young TB, Lind BK, et al: Association of sleep-disordered
breathing, sleep apnea, and hypertension in a large community-based
study. Sleep Heart Health Study. JAMA 283:1829-1836, 2000

4. Peppard PE, Young T, Palta M, et al: Prospective study of the asso-
ciation between sleep-disordered breathing and hypertension. N Engl
J Med 342:1378-1384, 2000

5. Robinsky G, Miller M, Anlt K, et al: Spontaneous platelet activation
and aggregation during obstructive sleep apnea and its response to
therapy with nasal continuous positive airway pressure. A preliminary
investigation. Chest 108:625-630, 1995

6. Rangemark C, Hedner JA, Carlson JT, et al: Platelet function and
fibrolytic activity in hypertensive and normotensive sleep apnea pa-
tients. Sleep 18:188-194, 1995

7. Dean RT, Wilcox I: Possible atherogenic effects of hypoxia during
obstructive sleep apnea. Sleep 16:S15-S22, 1996

8. Schulz R, Mahmoudi S, Hattar K, et al: Enhanced release of superox-
ide from polymorphonuclear neutrophils in obstructive sleep apnea.
Am J Respir Crit Care Med 162:566-570, 2000

9. Mooe T, Franklin KA, Holmstrom K, et al: Sleep disordered breathing
and coronary artery disease: Long term prognosis. Am J Resp Crit
Care Med 164:1910-1913, 2001

10. Peker Y, Hedner J, Kraiczi H, et al: Respiratory disturbance index: An
independent predictor of mortality in coronary artery disease. Am J
Resp Crit. Care Med 162:81-86, 2000

11. Bradley TD: Right and left ventricular functional impairment and sleep
apnea. Clin Chest Med 13:459-479, 1992

12. Kuhlo W, Doll E, Frank MD: Successful management of Pickwickian
syndrome using long-term tracheostomy [in German]. Dtsch Med
Wochenschr 94:1286-1290, 1969

13. Conway WA, Victor LD, Magilligan J: Adverse effects of tracheos-
tomy for sleep apnoea. JAMA 264:347-350, 1981

14. Fujita S, Conway W, Zorick F: Surgical correction of anatomic ab-
normalities of obstructive sleep apneas: Uvulopalatopharyngoplasty.
Otolaryngol Head Neck Surg 89:923-934, 1981

15. Fibbi A, Presta A, Fasciolo G: A new mini-invasive technique for the
treatment of sleep breathing disorders: Preliminary results of a clinical
experience [in Italian]. Acta Otorhinlaryngol Ital 19:21-25, 1999

16. Woodson BT: A tongue suspension suture for obstructive sleep apnea
and snorers. Otolaryngol Head Neck Surg 124:297-303, 2001

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
124
125
126
127

170



P OOO~NOOITM,WNEPE

QO oI oo, EPREPRARERERRDRPOVWWWWWWWWWWNDNDNNNMNDNNNNNRERPRERPRPEPRPERPERPERRERPR
OCO~NOOUOITPARWNPOOO~NOUIARWNPEPOOONOOUOPMRWNPOOO~NOUIAPWNPFPOOO~NOOOPWDNEO

D
D

Pang and Terris

| tapraid2/zpj-otot/zpj-otot/zpj00406/zpj0215d06z | RhinevaultR | S=1 | 12/1/06 | Art: 215 | ce: ds |

Tongue Suspension Suture in Obstructive Sleep Apnea 5

17.

18.

19.

Terris DJ, Kunda LD, Gonella MC: Minimally invasive tongue base
surgery for obstructive sleep apnoea. J Laryngol Otol 116:716-721,
2002

Thomas AJ, Chavoya M, Terris DJ: Preliminary findings from a
prospective, randomized trial of two tongue base surgeries for sleep
disordered breathing. Otolaryngol Head Neck Surg 129:539-546,
2003

Sorrenti G, Piccin O, Latini G, et al: Tongue base suspension tech-
nique in obstructive sleep apnea: Personal experience [in Italian]. Acta
Otorhinolaryngol Ital 23:274-280, 2003

20.

21.

22.

Omur M, Ozturan D, Elez F, et al: Tongue base suspension combined
with UPPP in severe OSA patients. Otolaryngol Head Neck Surg
133:218-223, 2005

Kuhnel TS, Schurr C, Wagner B, et al: Morphological changes of the
posterior airway space after tongue base suspension. Laryngoscope
115:475-480, 2005

DeRowe A, Gunther E, Fibbi A, et al: Tongue base suspension with
soft tissue to bone anchor for obstructive sleep apnea: Preliminary
clinical results of a new minimally invasive technique. Otolaryngol
Head Neck Surg 123:667-668, 2000

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
124
125
126
127

170



JOBNAME: AUTHOR QUERIES PAGE: 1 SESS: 1 OUTPUT: Fri Dec 1 17:10:49 2006
/tapraid2/zpj—otot/zpj—otot/zpj00406/zpj0215d06z

AUTHOR QUERIES

AUTHOR PLEASE ANSWER ALL QUERIES

AQ1— Please provide keywords.

AQ2— Is the manufacturer information correct in the sentence beginning “The minimally invasive
tongue suspension technique..”?




