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alatal stiffening after failed uvulopalatopharyngoplasty
ith the Pillar implant system

ichael Friedman, MD,a Paul Schalch, MDb

rom the aSection of Head and Neck Surgery, Department of Otolaryngology and Bronchoesophagology,
ush-Presbyterian-St. Luke’s Medical Center, Chicago, Illinois; and the
Department of Otolaryngology–Head and Neck Surgery, University of California–Irvine Medical Center, Orange,

alifornia.
The Pillar Implant Technique (Restore Medical Inc, St. Paul, MN) for soft palatal stiffening may offer
a good alternative for surgical revision of patients who underwent uvulopalatopharyngoplasty for
obstructive sleep apnea/hypopnea syndrome (OSAHS), and who have recurrent symptoms like in-
creased daytime sleepiness, snoring, and worsening polysomnographic parameters. The technique is
identical to the one previously described for patients with intact soft palates. Due to its low morbidity,
this technique is a good option for appropriately selected patients that are unwilling to accept
continuous positive airway pressure as a permanent form of management for recurrent OSAHS, or that
refuse more aggressive revision surgery. The presence of palatal implants does not in any way affect
or complicate subsequent palatal revision procedures in patients who might consider having surgery for
persistent OSAHS after the revision Pillar Implant Technique.
© 2007 Elsevier Inc. All rights reserved.
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Stiffening of the soft palate using the Pillar Palatal Im-
lant System (Restore Medical Inc, St. Paul, MN) is a
imple, office-based procedure with minimal morbidity, de-
igned for the treatment of snoring and mild-to-moderate
bstructive sleep apnea/hypopnea syndrome (OSAHS). An
mprovement in snoring, as determined by patients and their
ed partners, that ranges between 43% and 88%, has been
escribed by several authors.1-3 Its effectiveness in reducing
he apnea/hypopnea index by 50% or more, to an absolute
alue �20, ranges from 34% to 47% in appropriately se-
ected patients.1 This compares favorably to the objective
ure rates achieved by uvulopalatopharyngoplasty (UPPP).4

esults from long-term follow-up after soft palate implant
lacement indicate that both snoring and OSAHS polysom-
ographic parameters remain stable, with only a slight ten-
ency toward relapse, which again compares favorably with
ther techniques that address the soft palate, and with far
ess morbidity.2,3
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UPPP is the single most common surgical procedure
erformed for the correction of retro-palatal obstruction
ausing or contributing to OSAHS. Many studies, however,
till show considerable failure rates. Causes of persistent
bstruction range from morbid obesity with pan-airway
bstruction, to inadequate palatal resection with a variable
mount of remaining soft palate, in variable positions.5

everal authors5,6 have extensively studied the implication
f the retro-palatal space in UPPP failure. Up to 75% of
atients exhibit persistent obstruction localized to the level
f the palate after manometric analysis of the retro-palatal
irway. In fact, sleep endoscopic studies have shown that in
0% of patients, persistent obstruction is not attributable to
irway collapse at the base of the tongue after having
ndergone unsuccessful UPPP but to persistent retro-palatal
bstruction. In our practice, we have found that a significant
umber of patients are treated with a form of minimal or
onservative UPPP, for a variety of reasons. These patients
ay present with persistent OSAHS due to a long segment

f palate that causes persistent obstruction.
The Pillar Implant Technique (PIT) for soft palatal stiff-

ning may offer a good alternative for surgical revision of
atients who underwent UPPP for OSAHS, and who have

ecurrent symptoms like increased daytime sleepiness, snor-
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8 Operative Techniques in Otolaryngology, Vol 18, No 1, March 2007
ng, and worsening polysomnographic parameters. Due to
ts low morbidity, this technique is a good option for ap-
ropriately selected patients seeking surgical treatment due
o unwillingness to accept continuous positive airway pres-
ure as a permanent form of management for recurrent
SAHS. The PIT might be a good first attempt to correct
ersistent retro-palatal obstruction, before attempting more
ggressive revision surgery.7

atient selection

ll patients considered candidates for Pillar Implant revi-
ion after UPPP should undergo a full otolaryngologic ex-
mination, including fiberoptic nasopharyngoscopy, and in
elect cases, sleep endoscopy. Patients should be offered
his treatment alternative if they have a history of OSAHS
nitially treated with UPPP, with recurrence of snoring with
r without daytime sleepiness symptoms. The best candi-
ates are those diagnosed with mild (apnea-hypopnea index
AHI] �5 and �15) or moderate (AHI 16-40) OSAHS on
olysomnography at the time of recurrence of symptoms.
atients should demonstrate evidence of persistent retro-
alatal obstruction based on physical examination, Mueller
aneuver, and sleep endoscopy as a cause for recurrent

ymptoms. A residual soft palatal segment �2 cm (Figure
) is required because the implants themselves are 1.8-cm
ong.

Patients that have evidence of nasopharyngeal stenosis,
evere OSAHS (AHI �40), or persistent tongue base ob-
truction contributing to OSAHS are probably not adequate
andidates for this revision strategy (Figure 2).

urgical technique

he surgical technique for Pillar implant placement in post-
PPP patients is identical to the conventional technique in

igure 1 Post-UPPP palate. Adequate candidate for a revision
IT due to soft-palatal segment �2 cm, adequate retro-palatal
ppace, and absence of nasopharyngeal stenosis.
egular patients.1 Care must be taken to perform an adequate
easurement of the residual palate before selecting appro-

riate candidates to ensure a minimum length of 2 cm. The
ral cavity is prepared with chlorhexidine gluconate rinse.
mplantation sites are marked just in front of the soft palate/
ard palate junction (midline and 2-3 mm laterally, on each
ide). The exact location of the insertion site is determined
y palpating the junction of the soft and hard palate with the
ndex finger. A mixture of 1% lidocaine HCL with epineph-
ine 1:100,000 is injected into each of the marked sites. The
evice needle is inserted into the soft palate at the midline
arking first, while the angle and depth are estimated with

he index finger of the free hand. The needle is advanced
ntil the full insertion depth marker (which should remain
isible), thus creating a tunnel in the soft palate muscles,
nto which the implant is then deployed. The device is
nlocked by pressing the lock located beneath the slider
ownwards. The slider is pushed halfway, until a click is
eard. The needle is then withdrawn until the halfway depth
arker, and the slider is pushed all the way in, thus deploy-

ng the implant into the residual soft palate. In the same
ashion, the 2 lateral implants are inserted on each side of
he midline (Figure 3).

ostoperative management and complications

5-day course of antibiotics was given to all patients
ostoperatively. As the local anesthesia wears off, most
atients report adequate postoperative pain control with
ver-the-counter acetaminophen. Alternatively, patients can
e prescribed acetaminophen with codeine or hydrocodone
or a couple of days.

Potential complications of Pillar implantation include
xtrusion or infection. In a recent series of 26 patients that
nderwent the PIT for recurrent OSAHS after UPPP, we did
ot observe any complications in any of the patients partic-
pating in this study. No patient reported dysphagia, and

igure 2 Post-UPPP palate with nasopharyngeal stenosis sec-
ndary to scarring. Not an ideal candidate for a revision PIT.
ain levels postoperatively ranged from 3 to 6/10 during the
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igure 3 PIT in post-UPPP palate. (A) The insertion sites at the soft palate-hard palate junction are marked 2-mm apart from each other.

B) Implants are inserted with the delivery system at the midline and on each side of the midline.
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10 Operative Techniques in Otolaryngology, Vol 18, No 1, March 2007
rst 24 hours after the procedure. Patients required over-
he-counter oral analgesics for up to 48 hours in all cases,
nd all patients were able to immediately resume normal
evels of activity and a regular diet.8

uccess rate of the procedure

here was an overall subjective improvement in 73.9% of
6 patients that underwent the PIT after UPPP. Likewise,
uality of Life scores demonstrated significant improve-
ents in all but most domains, thus confirming the effec-

iveness of the PIT in achieving subjective improvement in
atients with recurrence of symptoms (mainly snoring) after
PPP.8 Results, however, indicate that objective cure was
nly achieved in 21.7% of patients undergoing the proce-
ure,8 which compares unfavorably to the objective success
ates of other UPPP-revision procedures, like Z-palatoplasty
67.7%)7 or transpalatal advancement pharyngoplasty
67%).9

The PIT may have a role as an alternative procedure that
ddresses recurrent symptoms in patients refusing more
ggressive surgery. This is especially important in patients
hose only symptom is snoring. The advantages are the low
orbidity and the fact that the presence of palatal implants

oes not in any way affect or complicate subsequent palatal
urgery or revision procedures in patients who might con-
ider them in light of persistent OSAHS after the PIT.
ften, UPPP can be performed without disturbing the pre-
iously placed implants, since the residual soft-palatal seg-
ent is usually longer than 2 cm. Its effectiveness in achiev-

ng an objective cure is, however, limited.

onclusions

he PIT is an effective means for achieving subjective

mprovement of recurrent or persistent symptoms of
noring, daytime sleepiness, and overall quality-of-life
erception in post-UPPP patients. It has a limited efficacy
n attaining an objective cure. The PIT can be performed
ith the same ease as in patients who have not undergone

ny previous surgical procedure. Due to the safety and
ow morbidity associated with the procedure, the PIT
ay be offered as a reasonable alternative to improve

ymptoms in patients not willing to accept continuous
ositive airway pressure as a permanent form of manage-
ent, and who also refuse more aggressive revision sur-

ery.
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