BY OFER JACOBOWITZ, MD, PHD

normad

icA lities

M-

Addressing structural
abnormalities in
patients with 0SA
can help to improve

sleep and quality |
of life.

ultiple surgical procedures have been used to

| \ / | refashion or remove excess tissue that contrib-

ute to OSA. Until recently, such interventions

have been associated with variable results and patient

morbidity.! Newer methods have shown promise to be
better tolerated and more effective.

A 33-year-old male patient with OSA who did not
respond to CPAP underwent a glossectomy and lateral
pharyngoplasty performed with Coblation technol-
ogy. Using this procedure to treat the patient’s lower
pharyngeal structural abnormalities associated with
sleep apnea resulted in improved airway structure and

function.

BACKGROUND

The use of uvulopalatopharyngoplasty (UPPP) in
patients with sleep apnea who have not responded to
conservative measures addresses only anatomic abnor-
malities of the upper pharyngeal airway. It does not,
however, address airway obstruction in the lower pharynx
attributable to the presence of excessive soft tissue at the
tongue base, lateral hypopharyngeal walls, lingual tonsils, and
supraglottic larynx. These factors, along with obesity and skeletal

dysmorphism, contribute to sleep apnea and snoring.

PHYSICAL EXAMINATION
The patient, a 33-year-old obese male, complained of poor sleep
quality, nocturnal awakenings, loud snoring, restless sleep, excessive
daytime sleepiness (EDS), drowsiness while driving, and temper/mood
issues attributed to sleep deprivation.
Physically, the patient stood 6’ 17 tall, weighed 305 pounds, and
had a BMI of 40.2 with a neck measurement of 18.5 inches. He was

- ‘ retrognathic, with a severe overbite, enlarged inferior turbinates, and
2 a very large tongue that obstructed view of the pharynx (tongue posi-
\ tion 4/4). Tonsils were only moderate in size (2+). Supine, endo-
scopic, end-expiration examination of the pharynx revealed severe
e lateral wall/palatopharyngeus muscle bulk, with severe concentric
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dysphagia and edema could put them at
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i ] associated with low morbidity and permits
| b R e = x;; surgeons to perform less gggressive, staggd
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in such patients.!

The patient underwent partial midline
Coblation glossectomy and inferior tur-
binate reduction in August 2007, followed
by lateral pharyngoplasty in October of
the same year to increase airway space by

reducing soft tissue bulk.

Midline Coblation glossectomy was
performed via a midline incision using
a bipolar radio-frequency ablation wand
(Coblation®, Arthrocare Corp, Sunnyvale,

Figure 1: Initial PSG summary graph

narrowing of the velo- and oropharynx as well as tongue base
collapse.

POLYSOMNOGRAPHY

The patient was referred for polysomnography, which
revealed OSA, with an apnea-hypopnea index (AHI) of 32.
His total sleep time was 242.0 minutes, with a wake time
during the sleep period of 120.2 minutes in a total sleep
period of 362.2 minutes; he awakened 35 times and had a
total of 61 snoring episodes. His sleep efficiency was 59.3%,
and his sleep was severely fragmented. Both sleep onset and
rapid-eye motion (REM) sleep were delayed; he also demon-
strated decreased REM sleep and no slow-wave sleep (SWS).
Lowest oxygen saturation was 88%.

MANAGEMENT

Treatment with CPAP failed despite sequential attempts
to improve comfort through the use of various interfaces.
Although a humidifier was built into his CPAP equipment
and his mask fit properly, he reported nasal irri-

Calif). A midline retraction suture was
placed as far posteriorly as possible (Figure 2A), and a mid-
line incision was created. Then two lateral traction sutures
were placed, and the plasma wand was manipulated to excise
tissue from the midline in a progressive manner (Figure 2B).!
Lateral pharyngoplasty with palatopharyngeus suspension
was performed using Coblation 2 months later to reduce the
effects of lateral pharyngeal wall collapse (palatopharyngeus
and superior pharyngeal constrictor muscles).

The patient tolerated the procedures well and had an
uncomplicated recovery with minimal pain and limited post-
procedure use of narcotics for pain relief.

FOLLOW-UP AND OUTCOME

At follow-up in June 2008, 8 months after completion
of the final procedure, the patient reported improved sleep
quality and considerable reduction in snoring, and stated
he felt much more refreshed after a night’s sleep than he did
before the procedures. He also reported improved daytime
alertness, and improvement in mood symptoms. His weight
dropped from 305 to 265 pounds, and his BMI decreased
to 36.

tation and dryness, nosebleeds, and discomfort. | Figure 2a

After multiple efforts to manage his OSA with
noninvasive measures failed, he underwent sur-
gery to increase the size of his airway.
Hypopharyngeal airway obstruction due
to tongue size and position is an indication
for midline glossectomy, but the procedure
is rarely performed due to high morbidity. In
patients with OSA, contraindications for tra-
ditional glossectomy include the presence of
swallowing or speech problems and lingual
thyroid. Moreover, aggressive glossectomy for
benign disease is relatively contraindicated in
patients with poor pulmonary reserve, those
with superior laryngeal or hypoglossal nerve
abnormalities, and those with severe untreated

Midline
retraction
sutures.

Figure 2b

Retraction
sutures and
Coblation wand.

gastroesophageal reflux because postoperative
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Figure 2: Coblation midline glossectomy
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patients who underwent a single procedure

(n = 10), 40% met criteria for success—respi-
ratory disturbance index (RDI) <20 and RDI
reduced by >50%; among those whose treat-

ment involved additional procedures (n = 5),
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the success rate was 80% (4/5).°
Results of a systematic literature review
and meta-analysis suggest that multilevel sur-

gery for OSA is associated with improved
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' outcomes, based on 49 multilevel surgery
articles comprised of 1,987 patients with

W mean minimal follow-up times of 7.3 months
132 (range 1 to 100 months). Meta-analysis
100 . results show the success rate to be 66.4%,
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B — — — ll <20; complication rate across all studies was
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Obstructive 60 level 4 evidence and that prospective, con-
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- :g Coblation (bipolar radio-frequency abla-
fseconds] 30 tion) relies on a low-temperature plasma field.
%0 : : Its corona of activated ions permits removal
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author’s experience, the technique described

Figure 3: Post-op Hypnogram

Postprocedure polysomnography demonstrated improve-
ment in all sleep parameters, with an apnea-hypopnea index
(AHD of 3. His total sleep time was 402 minutes, with sleep
latency of 33 minutes and latency to REM 88 minutes. His
sleep efficiency had improved from 59.3% to 85%, and sleep
was consolidated with three REM periods. Lowest oxygen
saturation was 87%.

DISCUSSION

Although obesity is positively associated with sleep apnea
and weight loss can help to improve nighttime respirato-
ry function, this patient exhibited significant symptomatic
improvement following the procedures and prior to signifi-
cant reduction in weight. Although his weight loss undoubt-
edly contributed to this patient’s successful outcome, the
presence of significant structural dysmorphism suggests that
weight loss alone would be unlikely to bring about the degree
of improvement reported here.

Partial glossectomy using CO, laser, electrocautery, radio
frequency, and traditional surgery have been described previ-
ously in the surgical literature as components of treatment
for OSA; success rates for single- and multi-stage have ranged
from 25% to 80%.%° Germane to the current case report,
Robinson and colleagues reported a series of cases in which
15 consecutive patients underwent bipolar radio-frequency
submucosal tongue base excision for sleep apnea. Among
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here has a number of potential advantages.
In addition to fast recovery, as described, it offers improved
visualization and reduction in blood loss as well as limited
requirement for postprocedure narcotic analgesia. Coblation
also permits the surgeon to remove significant volumes of tis-
sue and to treat multiple areas responsible for airway obstruc-
tion (ie, palate and tongue base) with minimal damage to
surrounding tissues, and differs from alternative procedures
in facilitating graded excision of tissue in single or multiple
stages. It also preserves the tongue mucosa and taste buds,
reduces edema and pain from trauma to tissues, has a low
complication rate, and can be performed under local or gen-
eral anesthesia.'

This case illustrates the applicability of Coblation bipolar
radio-frequency ablation to a variety of procedures that can
help to improve airway structure and function in patients
with OSA, particularly with respect to the tongue base and
the reduction of lateral pharyngeal bulk. SR
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