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Surgical Therapy for Obstructive Sleep Apnea
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Department of Otorhinolaryngology, College of Medicine, KyungHee University, Seoul, Korea
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Presurgical evaluation (physical examination,
Cephalometric analysis, Fiberoptic Pharyngoscopy)

Phase | (site of obstruction)
|
v v v
UPPP (type UPPP+GAHM (type 2 GAHM (type 3
1 Oropharynx) Oropharynx hypopharynx) Hypopharynx)

Postoperative polysomnogram

(6 months) (failure)

v

Phase Il
MMA

Fig. 1. The Stanford protocol of phased surgery. UPPPO
Uvulopalatopharyngoplsty, MMAO Maxillomandibular
advancement, GAHMO Genioglossus advancement/
hyoid myotomy.
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Fig. 2. Technique of uvulopalatopharyngoplasty. Sur-
followed by bottom row. Tonsils are removed. Posterior
tonsillar pillars are divided vertically from uvula to level of
upper pole of tonsillar fossae, rotated across the fossae,
and sutured to fimmed anterior tonsillar pillars. Sutures
may tack the posterior pillars to the midportion of the
fossa. Uvula and posterior soft palate are transected at
approximately the upper pole of the tonsillar fossae.

ooo obooo ooooooo boo oo

00 000 0000000 00 00 5000 0000
000000 O CPAP 000 0000 0000 O
000 ooooo®

FRIF £4&(0ropharyngeal Surgery)

FHLAHAFEEE(UPPP)

UPPPO 19810 Fujital 00 00 OO0 OO 25
00 000 0000000 00 00 00 000 00
00 oooo UPPPO OO0 OO0 OOOO O
00 000 000 00 000 000 0000 000
00 0000.000 00 00 0000 0000 00
00 000 000 000 0000.000 000 O
000 (tonsillar pillar)d0 OO0O (trimming) OOOO
0 000 OO 000 0000 000000 O 00
0 0000 00 00000 0000 0000 00
0.0000 0000 000000 0000, 000 O
00 000 00 000 000 000 00(Fg. 2). O
0 0 0000 00 00 64000 0000 O meta—
analysisD 00 100 OO0 0000 0000 OO0
%), 0 0 00%), 000 000(1%), 0000
(1%), 00000 000 000 00(03%), 000 O
00 00 00(%) 00 00000. 000 000 O
000 000 000 00 000 00 000 000

Fig. 3. Fiedman classification of palatal position (A) and tonsil size (B). The Fiedman palate position is based on
visualization of structures in the mouth with the mouth open widely without protrusion of the tongue. Palate grade |
allows the observer to visudlize the entire uvula and tonsils. Palate grade Il allows visualization of the uvula but not the
tonsils. Grade Il allows visualization of the soft palate but not the uvula. Grade IV allows visualization of the hard
palate only. Tonsil size is graded from 0 to 4. Tonsil size 0 denotes surgically removed tonsils. Size 1 implies tonsils hidden
within the pillars. Tonsil size 2 implies the tonsils extending to the pillars. Size 3 tonsils are beyond the pillars but not to

the midline. Tonsil size 4 implies tonsils extend to the midline.
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Table 1. Fiedman staging

Fiedman [ o Success rate
palate ; Bmi
position > UPPP  UPPP+TBR
Stage | 1,2 3,4 <40 80.60%
Stage i 1,2 1,2 <40 3790%  74.0%
3,4 3,4 <40
Stage lll 3,4 0.1,2 ANY 8.10% 43.8%
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Mucosal
Excision

Fig. 4. The uvulopa-
latal flap technique.
Upper leftO Preope-
rative view, Upper
RightO Palatal flap
and uvular excision,
Lower O Postopera-
five view.
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Fig. 5. The lateral pharyngoplasty technique. O Operative view after left tonsilectomy. (A) palafopharyngeus
muscle, (B) palatoglossus muscle, (C) superior pharyngeal constrictor muscle and (D) right fonsil. O Elevation and
section of the left superior pharyngeal constrictor muscle. O Anterior suture of the superior pharyngeal constrictor
muscle (lateral flap) to the palatoglossus muscle. O (A) palatine flap, (B) section of the palatopharyngeus muscle,
(**) external palatine vein (right) and ascending palatine artery (left). O Z-plasty covering the superior part of the
fonsillar fossa. (A) palatine flap, (B) upper part of the palatopharyngeus muscle. Incision to remove part of the uvula
(dashed line). O Final aspect of the lateral pharyngoplasty.
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Fig. 6. The uvulopalatoplasty technique. A Tonsillar coblation. BO The modified uvulopalatoplasty. Incision of the
palatal flap after completion of tonsillar coblation. Usually, the flap is beveled, with a longer nasopharyngeal surface
of the palate that is rolled over toward the oral surface of the palate to recreate the new free-edge of the palate.
Standard releasing incisions at the corners of the posterior tonsillar pillars may be required to decrease mobilization of
the flap. CO The modified uvulopalatoplasty. Two-layer closure of the palate.
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Fig. 7. The Z-palatoplasty technique. A The incision of the palatal flap is marked. BO The mucosa over the palatal
flap is removed, exposing the palatal musculature. CO The uvula and palate are split in the midline with a cold knife.
DO The uvular flaps along with the soft palate are reflected back laterally over the soft palate. EO Two-layered
closure of the palatal flaps. The submucosal layer is approximated first with 2-0 Vicryl FO Two-layered closure of the
palatal flaps-the mucosal closure with 3-0 chromic suture.
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Fig. 8. Infraoral view of pharyngoplasty with palatal ad-
vancement. The palatal flap is constructed with its tip 1
cm. anterior to the level of bone removal (dotted line).
The flap is medial to the greater palatine foramen (stip-
pled area, small arrow). A vertical midiine incision is ex-
tended anteriorly and this allows wider exposure. The
location of the palatal drill holes are shown leaving a 5-
mm margin of bone. The nasal septum is visible in the
midline. The posterior osteotomized segment remains
attached to the tensor tendon (large solid arrow). Late-
rally, the tensor fendon is incised medial o the hamulus
(open arrow).

Soft tissue Osteotomy

Fig. 9. Two methods of pharyngoplasty with palatal ad-
vancement. Initially, a soft-tissue technique was per-
formed. The attachments to the soft palate to the hard
palate were sharply incised, exposing the nasopharynx.
Posterior hard palate bone was removed, and the soft
palate was advanced (left). Subsequently, the tech-
nique was modified to perform an osteotomy. Distal
palatal bone was removed (top small arrow), leaving a
2- to 3-mm bony attachment to the soft palate. Once
mobilized, the bony segment and soft palate are ad-
vanced and suture fied (right).
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Fig. 10. The genioglossus advancement procedure. A
rectangular window of symphyseal bone consisting of
the geniotubercle is advanced anteriorly, rotated to
allow bony overlap, and immobilized with a tfitanium
screw. (A) Anterior view. (B) Lateral view.
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Fig. 11. The hyoid advancement procedure. The hyoid
bone is isolatedd the inferior body is dissected cleanO
and the majority of the suprahyoid musculature remains
intact. The hyoid is advanced over the thyroid lamina
and immobilized with sutures placed through the sup-
erior aspect of the thyroid cartilage.
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Fig. 12. Pharyngeal suspension suture with The Repose system device. Al Inserter is placed in the midline floor of the
mouth posterior to the orifice of Wharton's duct. Screw is placed firmly against the mandible, with the screw
perpendicular fo the lingual cortex, and inserted. BO Suture passer is placed through the stab wound, and a double-
looped suture is placed through the tongue lateral to the midiine into the hypopharynx. The point of insertion is
approximately 1 cm from the midline and 1 cm below the foramen cecum. CO A single strand of the suspension
suture is then passed opposite the double loop with the suture passer (*). DO A curved Mayo needle is used to pass
the suspension suture across the base of the fongue (**). EO Suspension suture is then passed into the looped strand
of suture and pulled anteriorly, finishing all 3 passes. FO Suture is then tied, with care taken to avoid cutting the suture
on the incisor teeth. (From Woodson BT, DeRowe A, Hawke M, et al. Pharyngeal suspension suture with Repose bone
screw for obstructive sleep apnea. Otolaryngol Head Neck Surg 2000;122:395-401).
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Fig. 13. Radiofrequency fissue reduction of tongue base. Treatment zone is 2.5 to 3.0 cm? and circumscribes the
circumvallate papilla. Treatment distance between each lesion site is 1.5 to 2.0 cm apart. Two treatment sites are
given during a session and are placed as shown. Treatment sites alternate between the vertical and horizontal axis of

the fongue until the final freatment is given.
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Fig. 14. The maxillomandibular advancement osteo-
tomy procedure (lateral view). Le fort | maxillary osteo-
tomy with rigid plate fixation and a bilateral sagittal split
mandibular osteotomy with bicortical screw fixation. The
advancement is at least 10 mm.
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Fig. 15. The maxillomandibular expansion procedure.
Upper left and rightQl Osteotomy is performed above
the roots of the maxillary teeth and between the roots
of the maxillary central incisors. The distractor at the
palate allows for slow expansion of the maxilla. Lower
left and rightd Osteofomy is performed between the
mandibular central incisor teeth. The distractor allows
for slow expansion of the mandible. The distractors are
usually left in place for 3 months to provide stability of
the maxilla and mandible until the newly formed bone
is completely ossified.
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