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Abstract
Background—Laser assisted uvulopalato-
plasty (LAUP) is increasingly oVered for
the treatment of obstructive sleep apnoea
(OSA), although there is a lack of objec-
tive data to support its indications and
eYcacy. A study was undertaken to deter-
mine the treatment response to LAUP.
Methods—Overnight polysomnography
was performed before and at least three
months after surgery in 44 consecutive
patients with symptomatic mild to moder-
ate OSA (apnoea + hypopnoea index
(AHI) >10/h). Pharyngeal dimensions
were measured by videoendoscopy (n =
11) and disease-specific quality of life,
sleepiness and snoring frequency (n = 16)
before and after surgery were determined
in subgroups of patients. LAUP was
performed under local anaesthesia as a
one stage resection of the uvula and soft
palate by one of two experienced otolaryng-
ologists.
Results—Twelve patients (27%) had a
good response (AHI <10/h after LAUP);
four (9%) had a partial response (AHI
<50% of pre-LAUP value); 15 (34%) had a
poor response (AHI >50% of pre-LAUP
value); and 13 (30%) patients were worse
(AHI >100% of pre-LAUP value). The
velopharyngeal cross sectional area and
anteroposterior diameter increased fol-
lowing LAUP (p<0.05). Quality of life
indices improved significantly in all do-
mains and sleepiness decreased. The
snoring index did not decrease signifi-
cantly. No preoperative anthropometric or
videoendoscopic measures were predic-
tive of a good response to LAUP. Patients
who were worse after LAUP had milder
baseline apnoea severity than those in the
other response groups.
Conclusions—The treatment response to
LAUP is variable and unpredictable, and
only a few patients achieve a satisfactory
response. There appears to be no relation-
ship between subjective and objective
measures of treatment eYcacy.
(Thorax 2000;55:399–404)
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Laser assisted uvulopalatoplasty (LAUP) is a
new surgical procedure which was initially
introduced for the treatment of snoring.1

Despite a lack of objective evidence to support

its eYcacy,2 3 LAUP has gained additional
popularity as a treatment for obstructive sleep
apnoea (OSA).4–11 The diYculty in distinguish-
ing between simple snoring and OSA on clini-
cal grounds alone,12–15 coupled with the appar-
ent infrequency with which preoperative sleep
monitoring is performed, has raised concerns
about LAUP as a treatment for OSA.3 Patients
may be undergoing this surgical procedure for
the treatment of simple snoring without due
regard for its potential impact on any associ-
ated sleep disordered breathing. The limited
available data on sleep monitoring before and
after LAUP, derived from studies with small
sample sizes, suggest that the objective eYcacy
of LAUP in patients with OSA is no better than
uvulopalatopharyngoplasty (UPPP).4 Of par-
ticular concern is the possibility that LAUP
might actually cause worsening of OSA in
some patients.5

The primary purpose of this study was to
measure the objective eYcacy of LAUP in the
treatment of OSA. We also wished to examine
the impact of LAUP on quality of life, daytime
sleepiness, and severity of snoring. In addition,
using videoendoscopy, we performed upper
airway imaging in a subgroup of patients to
explore possible mechanisms of action of
LAUP. We wished to determine whether post-
operative changes in velopharyngeal dimen-
sions are related to treatment response.

Methods
SUBJECTS

Forty four patients were recruited through the
Sleep Disorders Program at Vancouver Hospi-
tal and Health Sciences Centre. Once the diag-
nosis of OSA was confirmed by overnight
polysomnography, each patient was counselled
about the full range of treatment options avail-
able for OSA. Patients with symptomatic OSA
(apnoea hypopnoea index (AHI) >10/h),
regardless of severity, were eligible for recruit-
ment. Patients with severe OSA (AHI >30/h)
were strongly encouraged to pursue nasal con-
tinuous positive airway pressure (CPAP)
therapy because of its proven safety and
eYcacy. Patients were advised that LAUP was
still considered to be an experimental treat-
ment for sleep disordered breathing. Only
those patients who elected to pursue LAUP as
initial treatment were eligible for recruitment.
Before recruitment each eligible patient under-
went a careful evaluation by an otolaryngolo-
gist. Once suitability for the surgical procedure
was confirmed, patients were entered consecu-
tively into the study. Each patient gave written
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informed consent and the study protocol was
approved by our institutional ethics review
committees.

STUDY DESIGN

Each patient had an overnight polysomnogram
performed before enrollment in the study and
again at least three months after surgery. A
subgroup of 16 consecutive patients who gave
additional consent completed quality of life
and sleepiness questionnaires and underwent
ambulatory measurements of snoring noise. Of
this group, 11 also underwent upper airway
videoendoscopy. All measurements were re-
peated at least three months after the opera-
tion.

POLYSOMNOGRAPHY

Sleep and its various stages were documented
by standard electroencephalographic (EEG),
electro-oculographic (EOG), and electromyo-
graphic (EMG) criteria.16 EEG was recorded
with electrodes applied at C3-A2 and C4-A1

(according to the International 10-20 system)
and EMG activity was recorded from the sub-
mental muscles and anterior tibialis muscles.
Apnoeas were defined as cessation of airflow at
the nose and mouth for longer than 10 s and
were documented by an infrared CO2 analyser
(Model 1260; Novamatrix Medical Systems
Inc, Wallingford, Connecticut, USA) which
records from both the nose and mouth.
Hypopnoeas were defined as reductions of
>50% in the excursion of the sum channel of a
respiratory inductance plethysmograph (Respi-
trace; Ambulatory Monitoring Equipment,
Ardsley, New York, USA) measuring chest wall
and abdominal movement. A single electro-
cardiographic (ECG) lead (modified V2) was
monitored to detect cardiac arrhythmias. Arte-
rial oxygen saturation (SaO2) was monitored
continuously with a pulse oximeter (Model
N-100; Nellcor Inc, Hayward, California,
USA) attached to the index finger. The data
were recorded on a 15-channel polygraph
(Model 78; Grass Instruments Co, Quincy,
Massachusetts, USA) and fed into the CNS
Sleep Lab System (Model 200; CNS Inc,
Chanhassen, Minnesota, USA). The complete
record was manually scored for sleep stage and
apnoea type and duration. Severity of sleep
apnoea was assessed in terms of number of
apnoeas and number of apnoeas +
hypopnoeas/total sleep time, and expressed as
apnoea index (AI) and apnoea + hypopnoea
index (AHI), respectively.

VIDEOENDOSCOPY

Eleven subjects were studied in the Respiratory
Sleep Laboratory of Vancouver Hospital and
Health Sciences Centre. Topical anaesthesia
(cocaine 4%, <1 ml total dose) was applied
with cotton swabs to both nasal passages while
the subject was seated. Each subject was then
studied in the supine position while awake dur-
ing quiet nasal breathing with the mouth
closed. The subject’s head position was fixed
with the soft tissue Frankfort plane perpen-
dicular to the floor using tape placed across the
forehead. A thin flexible fibreoptic endoscope

(Olympus LF2; Olympus Corporation, Lake
Sweeny, New York, USA, outer diameter
3.8 mm) and an oesophageal pressure trans-
ducer (Model MPC-55; Millar Instruments
Inc, Houston, Texas, USA; outer diameter
1.7 mm) were passed through the nose into the
pharynx. The pressure transducer was posi-
tioned in the oesophagus approximately 10 cm
above the diaphragm. Oesophageal pressures
were amplified (Millar), displayed on a compu-
ter monitor, and recorded on a computer
(Direc Physiological Recording System;
Raytech Instruments, Vancouver, BC) for sub-
sequent analysis. A medical TV camera (Olym-
pus OTV2) attached to the endoscope gener-
ated images of the upper airway lumen which
were recorded continuously and time coded on
videotape (Video Cassette Recorder Model
VO9850; Sony Corporation, Japan) for later
analysis. Images were obtained in the velophar-
ynx at the free margin of the soft palate before
and after LAUP.

IMAGE ANALYSIS

The analysis of the videoendoscopic images
was performed by one investigator (LLL),
blinded to the polysomnographic data, and
using the technique which we have described
previously.17 The velopharyngeal cross sec-
tional area, anteroposterior and lateral diam-
eters were measured from the stored images
using a high resolution frame grabber (Model
DT3851; Data Translation, Marlboro, Massa-
chusetts, USA) and image processing software
(Global Lab Image; Data Translation). Signals
from the time code generator and oesophageal
pressure transducer were stored on-line in a
computer (80486; ANO Automation, Vancou-
ver, BC), enabling selection of images based on
simultaneous pressure measurements. Meas-
urements were made at end tidal expiration, as
determined by the oesophageal pressure trans-
ducer, and during a Muller manoeuvre. The
airway lumen was traced freehand to generate a
region of interest that was quantified based on
the number of enclosed pixels. The border
between the airway and soft tissues was deter-
mined visually. All measurements were made
using the diameter of the intraluminal catheter
as a linear calibration.

QUALITY OF LIFE

The Calgary Sleep Apnoea Quality of Life
Index (SAQLI)18 was administered to 16
patients before and after LAUP. The SAQLI is
a disease-specific instrument organised into
four domains: daily functioning, social inter-

Table 1 Anthropometric and polysomnographic data
before and after laser-assisted uvulopalatoplasty in 44
patients

Before After p value*

Male:female 37:7
Age 49 (11)
Body mass index (kg/m2) 30 (4) 30 (4) NS
Apnoea index (/h) 9 (11) 5 (9) <0.001
Apnoea + hypopnea index (/h) 29 (17) 19 (15) <0.001
Minimum SaO2 (%) 78 (12) 81 (9) NS

Values are mean (SD).
*Paired two tailed t test.
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actions, emotional functioning, and symptoms.
A fifth domain records treatment related
symptoms. The SAQLI has a high degree of
internal consistency, face validity, and con-
struct validity, and is designed to measure out-
comes of clinical trials in sleep apnoea. The
questionnaire was administered by one of the
investigators (LLL) blinded to the polysomno-
graphic results. Responses to questions were
determined using a Likert scale, then averaged
for each domain.

SLEEPINESS

The Epworth Sleepiness Scale (ESS)19 was
administered to 16 patients before and after
LAUP. The ESS is an eight item questionnaire
designed to rate the individual’s propensity to
fall asleep in common daily situations. The
ESS correlates with apnoea severity, is reliable
and internally consistent, and is comparable to
the multiple sleep latency test.

SNORING

Home monitoring of snoring sound was
obtained in 16 patients before and after LAUP
using SNORESAT.20 In addition to measuring
oxygen saturation (Model 3700, Ohmeda,
Denver, Colorado, USA), this device digitally
records snoring sound using a sound trans-
ducer (Oyster 723; Schaller, Postbaur-Hang,
Germany) with a frequency range of 10–
10 000 Hz taped to the suprasternal notch.
Sound data are reported as snoring index
(number of snores/h of recording time).

LASER ASSISTED UVULOPALATOPLASTY (LAUP)

The LAUP procedure was performed by one of
two otolaryngologists with extensive experi-
ence in upper airway surgery for OSA, using a
similar surgical technique. The procedure con-
sisted of a one stage resection of the uvula and
soft palate under local anaesthesia using a hand
held CO2 laser (Sharplan).10 The resection was
taken to within 8 mm of the palatal muscula-
ture, leaving an inferior rim of mucosa, thus
allowing velopharyngeal closure and minimis-
ing the risk of velopharyngeal insuYciency.
This technique produces a visible result similar
to a uvulopalatopharyngoplasty. No additional
surgical procedures such as tonsillectomy,
nasal surgery, glossectomy, or mandibular sur-
gery were performed in any of the patients.

STATISTICAL ANALYSIS

Anthropometric and polysomnographic vari-
ables before and after LAUP were compared
using a paired two tailed t test. Baseline and
treatment response variables were compared
between groups using an unpaired t test. The
comparison of velopharyngeal dimensions, qual-
ity of life, sleepiness, and snoring before and
after LAUP was performed using a two tailed
Wilcoxon signed ranks test. Bonferroni’s proce-
dure for multiple comparisons was used. Linear
regression analysis was used to study relations
between the response to a Muller manoeuvre,
the change in velopharyngeal dimensions, qual-
ity of life, sleepiness and snoring, and the change
in severity of OSA after LAUP.

Results
Anthropometric and polysomnographic data
for the 44 patients are summarised in table 1.
As a group they were middle aged (mean (SD)
age 49 (11) years), moderately obese (body
mass index (BMI) 30 (4) kg/m2), and had
moderate OSA (AHI 29 (17)/h). The median
(range) interval between the LAUP procedure
and the postoperative assessment was 4 (3–9)
months. BMI did not change postoperatively.
Overall, the severity of OSA decreased after
LAUP. The responses to LAUP are summa-
rised in fig 1. Twelve patients (27%) had a good
response (AHI <10/h after LAUP); four (9%)
a partial response (AHI <50% of pre-LAUP
value); 15 (34%) had a poor response (AHI
>50% of pre-LAUP value); and 13 (30%) were
worse (AHI >100% of pre-LAUP value).
There was no diVerence in the response rates
between the two surgeons, or between the
whole group and the subgroups who under-

Figure 1 Treatment responses to laser assisted uvulopalatoplasty in 44 consecutive patients
with obstructive sleep apnoea.
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Figure 2 Comparison of baseline anthropometric and polysomnographic variables
between patients who obtained a good response to laser assisted uvulopalatoplasty and the
rest of the sample.
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went videoendoscopy, questionnaires, and
measurement of snoring.

Good responders did not diVer from the rest
of the sample in terms of age, preoperative
BMI, or apnoea severity (fig 2). Patients who
were worse after LAUP had a lower mean (SD)
preoperative AHI than the rest of the sample
(19 (13) vs 33 (16)/h; p<0.01); they were not
diVerent in terms of age or preoperative BMI
(fig 3).

Videoendoscopic data are summarised in
table 2. The cross sectional area at the free
margin of the soft palate measured at end tidal
expiration increased by 34 mm2 (95% CI 4 to
50); p = 0.02) after LAUP. The anteroposterior
diameter of the velopharynx increased by
2.7 mm (95% CI 0.2 to 5.2); p = 0.03) but the
lateral diameter was unchanged following
LAUP. There was no relationship between
changes in the cross sectional area of the velo-
pharynx during the Muller manoeuvre before
LAUP, or changes in velopharyngeal dimen-
sions at end tidal expiration after LAUP, and
the treatment response to LAUP.

Table 3 summarises the changes in quality of
life indices, sleepiness, and snoring index after
LAUP. The Calgary Sleep Apnoea Quality of
Life Index showed improvements in all do-
mains, especially symptoms (p = 0.0001). The

most frequently reported preoperative symp-
toms were recurrent nocturnal awakenings,
restless sleep, fatigue, decreased energy, and
excessive daytime somnolence. The most
frequent postoperative complaints were exces-
sive dryness of the mouth, pain or discomfort
in the throat, and concerns about the cost of
the LAUP procedure, which is not funded by
our provincial health plan. The Epworth
Sleepiness Scale improved after LAUP (p =
0.003), but the snoring index did not change
significantly. There was no relationship be-
tween the change in apnoea severity after
LAUP and changes in quality of life, sleepiness,
or snoring frequency.

Discussion
The results of this study indicate that only a
small number of patients who undergo LAUP
for the treatment of OSA obtain a satisfactory
response when assessed objectively by preop-
erative and postoperative polysomnography. Of
the patients enrolled in this study, approxi-
mately one third obtained a good or partial
response to LAUP as defined by our criteria.
Two thirds had an unsatisfactory response, of
whom half were worse after LAUP. The
snoring index was not significantly improved
by LAUP. Despite this poor objective eYcacy,
significant improvements were noted in indices
of quality of life and sleepiness. No factors were
identified that predicted a good response to
LAUP. Patients who were worse after LAUP
had milder OSA preoperatively than the rest of
the sample.

These results raise several concerns about
the continued use of LAUP as a treatment for
OSA. Firstly, our study confirms, in a larger
sample size, the previously reported limited
eYcacy of LAUP in the treatment of OSA.4 It
is not surprising that LAUP is less eVective
than traditional UPPP since the latter involves
a more radical excision of palatal tissue and
often incorporates a tonsillectomy. Of particu-
lar concern, however, is the high proportion of
patients who are objectively worse after LAUP.
Furthermore, these patients appear to have
milder OSA at baseline. Lauretano and
colleagues5 also documented the poor overall
eYcacy of LAUP in the treatment of OSA,
particularly among patients with mild to mod-
erate disease. In their study the mean AHI
increased from 11/h to 19/h in patients with
mild OSA and from 23/h to 25/h in patients
with moderate OSA. It is not known why
patients with mild OSA become worse after
LAUP. Finkelstein and colleagues21 have pro-
posed that, unlike UPPP, LAUP produces a
raw mucosal surface which predisposes to
circumferential scarring, the severity of which
may depend on baseline velopharyngeal axial
configuration. Their observations, however,
were based on a visual analysis of postoperative
photographs of the oropharynx, and no at-
tempt was made to correlate pharyngeal
configuration with apnoea severity.

Secondly, the current literature and our own
clinical experience suggest that a high pro-
portion of patients who undergo LAUP for the
treatment of snoring are not referred for

Figure 3 Comparison of baseline anthropometric and polysomnographic variables between
patients who were worse after laser assisted uvulopalatoplasty and the rest of the sample.
*p<0.01.
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Table 2 Velopharyngeal dimensions before and after laser assisted uvulopalatoplasty (n =
11)

Before* After* DiVerence† p value‡

Cross sectional area (mm2) 89 (53–230) 110 (36–297) 34 (4 to 50) 0.02
Anteroposterior diameter (mm) 8.8 (4.4–12.7) 12.6 (5.1–20.9) 2.7 (0.2 to 5.2) 0.03
Lateral diameter (mm) 16.0 (8.2–28.4) 14.3 (9.7–23.3) 0.3 (–0.7 to 3.8) NS

*Median (range); †median (95% confidence intervals); ‡Wilcoxon signed ranks test.

Table 3 Quality of life, sleepiness, and snoring data before and after laser assisted
uvulopalatoplasty (n = 16)

Before* After* DiVerence† p value‡

Normal daily routine 18 (7–34) 10 (4–45) 6 (1 to 9) 0.02
Social interaction 17 (4–40) 9 (4–37) 4 (0 to 11) 0.05
Emotional state 16 (4–36) 10 (5–18) 5 (1 to 10) 0.03
Symptoms 29 (4–49) 17 (3–49) 11 (7 to 17) 0.0001
Epworth sleepiness

score 13 (5–19) 8 (4–14) 4 (1 to 6) 0.003
Snoring index (/h) 267 (139–373) 192 (79–277) 37(–39 to 196) 0.23

*Median (range); †median (95% confidence intervals); ‡Wilcoxon signed ranks test.
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preoperative polysomnography. Thus, there is
the potential that many of these patients may
have undiagnosed mild OSA which could be a
risk factor for a poor response to LAUP.

Thirdly, we were unable to identify any
preoperative predictors of a good response to
LAUP. The suggestion that non-obese patients
with mild OSA are good candidates for this
procedure22 is not supported by our data, nor
did we find the change in upper airway calibre
during the Muller manoeuvre to be predictive
of the outcome following LAUP.

Finally, the lack of correlation between the
observed improvement in subjective measures
of quality of life and sleepiness and the
objective polysomnographic results raises con-
cerns about the usefulness of questionnaire
data in the assessment of the eYcacy of LAUP.
To date, much of the evidence suggesting that
LAUP is an eVective treatment for snoring and
OSA has been based on responses to unvali-
dated questionnaires.

To our knowledge, this is the first prospective
evaluation of the eYcacy of LAUP in the treat-
ment of OSA. In a recent review4 Terris and
Wang identified 10 papers that included
preoperative and postoperative polysomno-
graphic data in patients with OSA who under-
went LAUP. One study was prospective23 but
examined only the immediate (48–72 h) post-
operative eVects of LAUP. Of the remaining
studies, five had suYcient data to enable a
comparison of results between studies.6–10

These retrospective data suggested a surgical
success rate of 52% based on the criteria used
by Sher and colleagues in their extensive review
of the literature on UPPP.24 Our prospectively
acquired data indicate a satisfactory response
to LAUP in only 36% of patients. When reana-
lysed using Sher’s criteria, our response rate
was virtually unchanged (34%). Our prospec-
tive study design would tend to reduce
selection bias and therefore yield more valid
results than retrospective data.

Using upper airway videoendoscopy we
examined changes in the size and shape of the
velopharynx. After LAUP the cross sectional
area of the velopharynx increased and this
could be attributed to an increase in the
anteroposterior dimension of the airway
lumen. There was no significant change in the
lateral dimension of the velopharynx. The
magnitude of the reduction in cross sectional
area of the velopharynx during the Muller
manoeuvre was not predictive of the response
to LAUP. There was no relationship between
the change in pharyngeal dimensions and the
change in apnoea severity after LAUP. Other
treatments that are eVective for OSA such as
nasal CPAP,25 oral appliance therapy,26 and
UPPP27 appear to achieve their eVect by
increasing the calibre of the velopharynx,
particularly in its lateral dimension. Since the
velopharynx is most compliant laterally,25 28

and velopharyngeal compliance is increased in
OSA,29 30 it may be important to eVect an
increase in size or a reduction in compliance of
the velopharynx in its lateral dimension to
achieve a reduction in the severity of OSA.
Finkelstein and associates21 found that UPPP

increased the lateral dimension of the oropha-
ryngeal isthmus by a mean of 11.5 mm in five
patients, whereas no increase in the lateral
diameter was noted in five patients who under-
went LAUP. It is unclear from our data,
however, whether the poor overall eYcacy of
LAUP is related to the absence of a significant
increase in the lateral dimension of the
velopharynx.

Although the magnitude of the overall
improvement in severity of OSA and the qual-
ity of life and sleepiness indices was similar,
there was no correlation between the subjective
response to LAUP as measured by question-
naires and the objective response as deter-
mined by polysomnography. This discrepancy
between subjective and objective responses to
surgery has been reported previously. Miljeteig
and associates31 sent questionnaires dealing
with snoring and quality of sleep to 100 unse-
lected patients who had undergone UPPP for
the treatment of snoring and OSA and
achieved a 69% response rate. Although there
was no improvement in AHI, snoring index, or
snoring sound intensity after UPPP, 78% of
patients reported a reduction in snoring and
79% reported improved quality of sleep. Sham
surgery for angina pectoris has been shown to
have a powerful eVect on relieving symptoms.32

Preliminary data have also revealed a placebo
eVect of sham nasal CPAP therapy in OSA.33 It
is possible that the discrepancy between the
subjective and objective responses to LAUP is
due to a placebo eVect of the upper airway sur-
gery. This is a concern since much of the previ-
ously reported eYcacy of LAUP in the
treatment of snoring and OSA is based on sub-
jective assessment of patients’ symptoms be-
fore and after surgery. Also, a favourable eVect
on the snoring noise after LAUP may not cor-
relate with a reduction in the frequency of
snoring events or an improvement in upper air-
way patency. In a study of 27 patients Walker
and colleagues34 found that LAUP reduced the
maximum, average, and velum-like respiratory
noise loudness and increased the fundamental
frequency of the snoring sound without chang-
ing the snoring index. If patient and bed part-
ner satisfaction were the only relevant end
points in the treatment of snoring and mild
OSA, then a placebo eVect would not matter a
great deal. However, snoring is a risk factor for
cardiovascular disease, and mild OSA may be
made worse by LAUP. Our results confirm the
importance of adequate preoperative diagnosis
and postoperative follow up in patients who
undergo corrective upper airway surgery for
the treatment of sleep disordered breathing.2 3

Our study has certain limitations. Although
this was the first prospective study of the
objective eYcacy of LAUP in the treatment of
OSA, it lacked a randomised controlled design.
It is possible that some of the diVerence in
polysomnographic variables after LAUP was
attributable to night-to-night variability in the
severity of OSA. While patients who met the
entrance criteria were recruited consecutively,
a randomised controlled design would have
further reduced any selection bias. There are
ethical concerns in randomly assigning patients
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to an unproven irreversible surgical procedure,
however. Also, it is diYcult to countenance
assigning patients with a similar degree of
apnoea severity as those in our study sample to
a control group receiving no treatment. Not-
withstanding its unproven eYcacy, all of the
patients who participated in this study elected
to pursue LAUP because of its perceived con-
venience in comparison with other treatment
options for OSA. We have previously addressed
the limitations of videoendoscopy as a tech-
nique for measuring the cross sectional area of
the velopharynx.17 The videoendoscopic im-
ages were obtained while the patients were
awake, which limits the ability to predict upper
airway changes during sleep. Upper airway
videoendoscopy during sleep has been shown
to predict the response to UPPP35 but this
technique is not generally feasible in clinical
practice. Until we have a better understanding
of the state related dynamic behaviour of the
upper airway and its surrounding soft tissues, it
is unlikely that upper airway videoendoscopy
during wakefulness will prove useful in predict-
ing the response to corrective upper airway
surgery in individual patients, except in the
uncommon situation where a specific anatomi-
cal abnormality is identified.

In conclusion, we have found that LAUP has
limited eYcacy in the treatment of OSA and,
furthermore, the results of LAUP are unpre-
dictable. We identified no predictors of a good
response to LAUP. Patients with mild OSA
may be at risk for a poor response to LAUP.
Subjective responses to quality of life and
sleepiness questionnaires do not correlate with
the objective eYcacy of LAUP, suggesting a
significant placebo eVect. LAUP increases the
calibre and the anteroposterior dimension of
the velopharynx, but these changes do not cor-
relate with the treatment response. LAUP can-
not therefore be recommended for the treat-
ment of OSA. Patients who do elect to undergo
LAUP should have preoperative and post-
operative sleep monitoring performed to char-
acterise correctly the nature of their sleep
disordered breathing and to document objec-
tively their response to treatment.
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