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Tongue base reduction with hyoepiglottoplasty
for the treatment of severe OSA
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Surgical treatment for retro-lingual obstruction in patients suf-
fering from obstructive sleep apnea syndrome remains a prob-
lem for which there is no simple solution. The techniques most
in use (tongue suspension, genioglossal advancement with hy-
oid suspension) are effective primarily as stabilization methods
modifying neither tongue position, nor volume and only pro-
duce appreciable results when performed on non-overweight
patients with respiratory disturbance index <40. For patients
suffering from severe obstructive sleep apnoea syndrome in
whom the most obvious morphological alteration is the pres-
ence of hypo-pharyngeal obstruction due to tongue base hyper-
trophy, who are overweight or suffering from moderate obesi-
ty, a surgical procedure aimed at reducing tongue volume and
at repositioning the hyoid bone, even if invasive, leads to a
favourable outcome. Herein, personal experience is described
in a group of 8 patients presenting severe obstructive sleep ap-
noea syndrome incompatible with normal quality of life and
normal life expectancy (mean respiratory disturbance index =
55.1) who underwent surgical resection of the tongue base with
hyoepiglottoplasty. This technique, first described by Chabolle,
differs radically from others inasmuch as it guarantees enlarge-
ment of the hypo-pharyngeal lumen and remodelling of the hy-
olingual complex. Using a suprahyoid cervical approach, it is
possible to effect ample reduction of the tongue base with am-
plification of the hypo-pharyngeal airway without inducing
problems as far as concerns either swallowing or speech.

Introduction

The gradual increase, during the Nineties, of scien-
tific interest in pathological snoring and obstructive
sleep apnoea syndrome (OSAS) led to the develop-
ment of a new branch of surgery comprising a large
series of surgical techniques aimed at enlarging and
stabilizing the supra-laryngeal airway. Nevertheless,
due to the many causes leading to collapse of the
pharyngeal airway during sleep and, indeed, to the
difficulty experienced in detecting, by means of cur-

La terapia chirurgica dell’ ostruzione retrolinguale nei pazien-
ti affetti da obstructive sleep apnoea (OSA) é ancora oggi un
problema di non facile risoluzione. Le tecniche maggiormente
utilizzate (sospensione linguale, avanzamento genioglosso con
sospensione ioidea) hanno un’azione prevalentemente stabiliz-
zatrice non modificando il volume e la posizione della lingua
e, solo quando eseguiti in pazienti non in soprappeso e con
RDI (respiratory disturbance index) <40, permettono di otte-
nere risultati apprezzabili. Nei pazienti affetti da OSA grave
nei quali ’alterazione morfologica pii evidente sia la presen-
za di ostruzione ipofaringea per macroglossia, e prevalente-
mente in soggetti in soprappeso o affetti da obesita, un inter-
vento mirato alla riduzione del volume linguale ed al riposi-
zionamento dell’osso ioide, anche se invasivo, consente di ot-
tenere risultati eclatanti. Gli Autori descrivono la propria
esperienza relativa ad un gruppo di 8 pazienti affetti da OSA
grave incompatibile con una normale qualita ed aspettativa di
vita (RDI medio = 55,1) sottoposti ad intervento chirurgico di
resezione della base linguale con ioido-epiglottoplastica. Tale
tecnica, ideata da Chabolle, si differenzia radicalmente dalle
altre in quanto garantisce una reale disostruzione dell’ipofa-
ringe ed un rimodellamento del complesso ioido-linguale. At-
traverso un approccio faringotomico mediano sovraioideo si
realizza un’ampia resezione della base linguale con amplia-
mento reale del lume aereo ipofaringeo senza provocare di-
sturbi della deglutizione e dell’articolazione della parola.

rent diagnostic techniques, the location, extent and
pattern of the nocturnal obstruction, surgical treat-
ment of OSAS, does not, still to-day, always lead to
predictable and totally satisfactory results. Of the
various surgical techniques for OSAS, tongue base
reduction with hyoepiglottoplasty is considered an
invasive approach to pharyngeal obstruction due to
macroglossia and, more generally, to abnormalities
of the hyolingual complex. This technique involves a
significant reduction of the tongue base, completed
by repositioning the hyoid bone, tongue muscle
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structures and mouth floor into more physiological
positions which results in enlargement of the pharyn-
geal air space as well as shortening of the length of
the supralaryngeal airway, at risk of collapse result-
ing from endopharyngeal pressure variations during
sleep. Tongue base reduction with hyoepiglottoplas-
ty, therefore, differs radically from earlier techniques
proposed for the treatment of hypo-pharyngeal ob-
struction in that it allows efficient remodelling of this
region leading to excellent results in patients with se-
vere OSAS in whom ventilatory treatment is not fea-
sible. Only one trial has appeared in the literature, re-
ported by Chabolle in 1999 !, concerning 10 moder-
ately obese patients with OSAS, in whom cure was
achieved in 8 out of the 10 patients treated.

Personal experience, is herein described, in a series
of 8 patients submitted to tongue base reduction and
hyoepiglottoplasty.

Patients and methods

During the period January 2001-March 2003 inclu-
sive, 8 patients suffering from severe OSAS, non-
compliant with positive airway pressure treatment
(CPAP), underwent a combined operation compris-
ing uvulopalatopharyngoplasty (UPPP) and tongue
base reduction with hyoepiglottoplasty. One of the
patients had already been unsuccessfully treated else-
where with UPPP in association with tongue suspen-
sion. All patients had undergone the following pre-
operative evaluations: 1) objective ENT examination
completed by macroglossia assessment according to
the modified Mallampati classification 2 and mea-
surement of neck circumference; 2) lateral cranial
teleradiography to obtain cephalometric analysis ac-
cording to the Stanford protocol * (SNA — maxilla to
cranial base, SNB — mandible to cranial base, PNS-P
— posterior nasal spine to tip of uvula, PAS — posteri-
or airway space, MP-H — mandibular plane to hyoid
bone); 3) fibroendoscopy of the upper airways and
digestive tracts using Muller’s manoeuvre (inspira-
tion against mouth and nostrils closed to generate
negative pressure in the pharynx) was performed at
retro-palatal and retro-lingual levels while the patient
was awake. Nasopharyngoscopy with Muller’s ma-
noeuvre potentially simulates nocturnal upper airway
collapse and this procedure may provide information
concerning the location of upper airway closure; 4)
nasal patency testing with active anterior rhino-
manometry; 5) nocturnal polysomnography using
ambulatory methodology (Embletta, Polymesam)
and completion of a questionnaire to establish the de-
gree of daytime sleepiness — Epworth Sleepiness
Scale (ESS).

During the post-operative period, patients were mon-
itored, in bed, by means of pulse oxymetry for 24
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hours. Approximately 3 months after surgery, endo-
scopic and radiological (cranial teleradiography) ex-
aminations were carried out in all patients; on this
occasion, patients and respective partners were asked
to fill in a questionnaire to evaluate the subjective re-
sults of the operation, including ESS. The
polysomnographic test was performed 4 to 6 months
after the operation. In one case, the examination was
repeated 18 months after surgery. Patients were con-
sidered responders to treatment if a significant re-
duction in the apnoea-hypoapnoea index or RDI was
found (RDI reduced by 50% and <20) and improve-
ment of subjective symptoms.

Swallowing was also studied by means of radiologi-
cal assessment of the pharyngo-crico-oesophago-car-
dial tract following administration of a 5-10-20 cc
liquid and semi-liquid bolus and of solid food to re-
veal the presence of eventual anomalies in the bio-
mechanics of swallowing. Patients were also request-
ed to complete a clinical questionnaire to assess the
presence of symptoms suggesting dysphagia.

SURGICAL PROCEDURE

The operation is performed under general anaesthesia
and naso-oro-tracheal intubation must always be ade-
quate for use of a flexible fiberscope. If scheduled,
the oropharyngeal surgical phase, generally UPPP, is
performed later. The pharyngotomic approach to the
tongue base begins with an upper convex curvilinear
median cutaneous incision 2 cm above the hyoid bone
and with the preparation of a lower hinged flap com-
prising cutis, subcutis and platysma until the hyoid
bone and the superhyoid region are completely ex-

Fig. 1. Exposure of suprahyoid muscles.
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Fig. 2. Identification of neurovascular bundle.

posed. At this point, the anterior belly of the digastric
muscles is isolated and displaced laterally and the
buccal floor muscles are exposed (Fig. 1); thereafter,
in a plane perpendicular to the laryngo-tracheal axis,
an incision is made in these muscle structures which
are shortened by approximately 1 cm in order to
favour, in the healing phase, the upwards stabilization
of the hyoid bone and the horizontalization of the
mouth floor. The mylohyoid and geniohyod muscles
are first sectioned; then, before cutting the hyoglossal
muscle, the hypoglossal nerve running on the muscle
surface, accompanied by a vein, and the lingual artery
running inside it, should be identified (Fig. 2). Dis-
section of these structures, which are followed as far

as entry into the body of the tongue and laterally re-
clined, is the most delicate stage of the operation.
Thus, with the neurovascular bundles under continu-
ous visualization, sectioning of the tongue muscula-
ture precedes inwards following a plane perfectly per-
pendicular to the axis of the neck before ending in the
pharynx adjacent to the glossoepiglottal valleculae.
Once this point is reached, the procedure continues
with significant resectioning of the tongue base al-
most to the point of touching the circumvallate papil-
lae, also extending laterally, if necessary (Fig. 3). Af-
ter accurate haemostasis, we continue with closure of
the pharyngotomic breach, with a hyoepiglottoplasty
of five large reabsorbable stitches; the stitch in circles
below the hyoid bone, then crosses the lingual face of
the epiglottis (to promote its vertical stabilization) be-
fore including an ample section of the residual tongue
base fragment (Fig. 3). The operation is then conclud-
ed performing the hyoid suspension: having created 2
openings adjacent to the lower border of the mandibu-
lar symphysis, the hyoid bone is raised as much as
possible with two large absorbable stitches passed un-
der the body of it before closing the pharyngotomic
breach (Fig. 3). Reconstruction of the muscle floor
and the cutaneous suture then follow. A nasogastric
tube is then positioned to allow nutrition during the
immediate post-operative phase. The operation is ter-
minated with suturing of the tracheotomy.

Results (Table )

The mean age of the patients was 51.3 years (range
40-64), with a mean RDI of 55.1 (range 35-76) and
mean body mass index (BMI) of 30.6 (range 27-
34.6). The mean ESS was 14.3 (range 11-20). The
coexistence of retro-palatal and retro-lingual obstruc-
tion was verified in all patients; the latter linked to
significant macroglossia (grade III according to Mal-

Fig. 3. Resection of tongue base (left); hyoepiglottoplasty (central) and hyoid bone suspension (right).




TONGUE BASE REDUCTION IN SEVERE OSA

SUIUOW 8|, J8)Je [0JJUOD PUODSS ,
ASSO|B0J0BW JOJ UOIIRDIISSE|D 1jedweljelN = TVIN

20Ue3SIp auUOoQ PIOAY aueld Jejngipuew = y-diy
aoeds Aemuie Jole3sod = Syd
2JANB0UBW JB|INIA [enBuljodad = T8 INIA

%¢ %56 L Lz 4 -1 vog %g9 %89 s¢ s¢ 9 Al + Tes 9 8
%0l %6 4 9l L - zse %69 %SL a [z Ll N +| g5 S L
%S0| %6 9 1z sL - 1552 %LT %8 sS 9g 6 Il + '0S 65 9
%LL | %88 | .8l LV SL -] &5z %ZT %8 05 s Ll Il +| o0z o S
%ll | %8s 1 Sb sl - 092 %69 %SL s sz 8 Il +| ziros Ly t
%ST | %8 8l 0z w7l - oz %69 %6L oL [z oL N +|  090¢ Sy ¢
%b %88 Ll 4 vl -| spse %8S %08 0S Ls S Al +| 869z s 4
%g %68 v LV sl - e8lg %g9 %L 0S 14 9 Al +| 091 0S L

‘oes 06 > ‘oes
06 >‘0eS | MO 1 ‘oes Mo 1 (SJA)
dealsL| uesi Id¥| U-dN| Sed| WIN| NG| dos|sL| uesin Ia¥ | Uudmn| svd| YW | WW INg | 8By | sid
0sd ‘wojeydad 0sd "woleydad

ejep |ea1bans-3sod

ejep |edlbunsalid

‘I slqeL

207



G. SORRENTI, ET AL.

lampati classification in 3 cases, grade IV in the oth-
er 5) in the absence of marked skeletal alterations
(SNB >77°). No complications related to surgery
were observed in the immediate post-operative
phase. Tracheotomy was closed, in all patients, on
the seventh day and, on average, oral feeding was
recommenced after 11 days with no significant diffi-
culties as far as concerns swallowing. Post-operative
pain, treated with non-steroidal anti-inflammatory
drugs i.v. for the first 4 days, was comparable to that
experienced after UPPP alone. The mean period
spent in bed was 15 days (range 12-19).

At 3-month follow-up, patients reported a marked
improvement in the nocturnal respiratory disturbance
with a clear improvement in sleep quality and reduc-
tion in daytime sleepiness (ESS = 5.3, range 4-9).
Fiberoptic pharyngoscopy showed enlargement of
the retrolingual air space with a negativization of
Muller’s manoeuvre, whilst the cephalometric analy-
sis documented a marked enlargement of the PAS,
horizontalization of the tongue floor and a rise in the
physiological position of the hyoid bone with a mean
MP-H reduction value from 30 (range 25-36) to 18.6
(range 15-22) (Fig. 4). The respective polysomno-
graphic data showed cure in 7 patients. One case (pa-
tient previously submitted to UPPP surgery + tongue
suspension) showed no change in results, on the first
test, whilst the following polysomnographic test
demonstrated a marked reduction in the nocturnal
respiratory disturbance (RDI = 18).

The mean RDI improved from 51.3 to 9.7, with an
81% reduction; the mean low SaO, value from 78%
to 90.4%. All patients were found to be responders to
the treatment.

Videofluorographic evaluation of swallowing, per-
formed, on average, 9.5 months after the surgical
treatment, demonstrated the presence of minor sub-
clinical alterations of the pharyngeal phase in 3 pa-
tients. In the first case, the presence was noted of

Fig. 4. Cephalometric evaluation pre (left) and post sur-
gery (right).

temporary stasis of part of the bolus, at the level of
the valleculae, related to reduced tongue base propul-
sion, absence of deflection of the epiglottis and re-
duced rise of the hyoid bone and of the larynx, asso-
ciated with the presence of minimal post-deglutition
inhalation. In another case, evidence of reduced con-
tainment, at tongue base level, was found to be asso-
ciated with a premature posterior fall of the bolus in
the pyriform sinus with subsequent intradeglutitory
penetration and postdeglutition inhalation. The third
case presented bolus stasis, at the level of the vallec-
ulae, associated with a minimal intradeglutitory pen-
etration. The presence of subjective symptoms, de-
scribed as the sensation of “food stuck in the throat”
and “less easy to swallow than normal”, was encoun-
tered in 2 cases. Only one of these patients presented
swallowing anomalies, upon videofluorographic ex-
amination.

Discussion

Surgical treatment of retrolingual obstruction is still,
today, a not easily solved problem. The most fre-
quently used techniques (tongue suspension, ge-
nioglossal advancement, hyoid suspension) function
above all as stabilization methods, putting the tongue
and pharyngeal musculature in tension but not, in
fact, modifying the volume and position of the
tongue. Phase I of the Stanford protocol (UPPP + ge-
nioglossal advancement + hyoid suspension) * has al-
so produced variable and often disappointing results,
in Europe, thereby reducing the therapeutic efficien-
cy, according to some Authors 3. In the last few
years, reports concerning surgical attempts at direct
intervention on the tongue aimed at reducing the im-
pact on the aero-hypo-pharyngeal lumen, have ap-
peared in the literature. Fujita et al., in 1991 7, re-
ported the results obtained in a group of 12 patients
with a mean RDI of 62, treated endoscopically with
CO, laser to reduce obstruction, related to tongue hy-
pertrophy (Laser Midline Glossectomy); 5 cases
proved to be responders (patients having non-cir-
cumferential antero-posterior collapse). Woodson
and Fujita, in 19923, described a modification of the
preceding techniques, still performed endoscopically,
defined as “Lingualplasty”: in this case, resectioning
was carried out more laterally and further back, and
the resection margins sutured in order to advance the
tongue base, as much as possible. Patients were se-
lected on the basis of endoscopic data (Fujita IIb and
IIT) and demonstrated massive tongue basis with an
antero-posterior obstructive pattern. The technique
commenced with a preliminary tracheotomy; 77% of
the patients proved to be responders (mean RDI =
58.8) whilst in the post-operative phase, frequent
(27%) and major complications (oedema, haemor-

208



rhage, persistent odynophagia) were reported. Mil-
jetieg and Tuinnereim, in 1992 °, reported good re-
sults (57% responders) in a group of 26 patients
(mean RDI = 30) treated with ‘“uvupalatopharyn-
goglossoplasty”, that consists in an UPPP extended
to the lateral borders of the tongue base. Mickelson
and Rosenthal, in 1997 ©, reported on 12 cases of
“midline glossectomy and epiglottectomy” per-
formed endoscopically with CO, laser, with tra-
cheotomy for obese patients (mean BMI 36) affected
with medium to severe OSAS; only in 3 cases was a
positive result observed.

Powell et al., in 1999 ", described a new mini-inva-
sive technique for reduction of tongue base volume
by means of radiofrequency: in a group of 18 pa-
tients, a mean tongue volume reduction of 17% was
reported, with a mean RDI reduction from 39.8 to
18.6. In a later study on 56 patients, Woodson et al. '2
obtained a mean RDI reduction from 40.5 to 32.8.
Stuck et al., in 2002 13, reported the results of a group
of 18 patients with a RDI reduction from 32.1 to
24.9; 6 patients achieved a post-operative RDI of
<20. Riley et al. 4 recently described a slight varia-
tion to this technique: radiofrequency, besides appli-
cation on the tongue base and the area surrounding
the circumvallate papillae, was also performed on the
ventral surface of the tongue and at the level of ge-
nioglossal insertion. In a group of 19 patients, a mean
RDI reduction from 35.1 to 15.1 was achieved; 12
patients were cured (63.1%).

In 1999 !, Chabolle reported positive results in 8 out
of 10 patients using a median-pharyngotomic ap-
proach to reduce the tongue base, reserving this treat-
ment for patients with severe OSAS (mean RDI 70),
obese patients (BMI 32) and non-N-CPAP-compli-
ants, in whom a marked anomaly of the hyolingual
complex was present. According to Chabolle, these
anomalies can be revealed by means of complex
cephalometric measurements with MRI (total tongue
surface >28 cm? and lingual area below the mandibu-
lar floor > 4 cm?) besides cranial teleradiography
(oropharyngeal surface > 25 cm?). These anatomic al-
terations are, however, traceable to a postero-inferior
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