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ORIGINAL ARTICLE

15-year efficacy of uvulopalatopharyngoplasty based on objective and
subjective data
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1Department of Otorhinolaryngology, Karolinska University Hospital, Huddinge, Stockholm, and Clintec, Karolinska
Institute, Sweden and 2Department of Clinical Neurophysiology, Linköping University and University Hospital,
Linköping, Sweden

Abstract
Conclusions: This follow-up showed a stable and significant decrease in median oxygen desaturation index 4% (ODI4) values
over the years. Approximately two-thirds of the patients fulfilled the success criteria (ODI4 reduction of 50% and <20) after
15 years. A majority had improved/cured excessive daytime sleepiness (EDS) and were satisfied. No increased mortality rate
was seen. Objectives: To evaluate sleep apnoea recordings and symptoms in patients with obstructive sleep apnoea syndrome
15 years after uvulopalatopharyngoplasty (UPPP) compared to baseline and previous follow-ups. Methods: This was a non-
randomized, prospective intervention study on 50 patients who underwent UPPP during 1985–88. Their initial median age
was 49 years (range 38–71) and ODI4 was 26.5 (4–82). Results: In all, 13 patients had died; 26 patients underwent sleep apnoea
recordings. Median ODI4 had decreased from 26.5 (range 4–82) to 8.5 (0–60), p < 0.01, a mean reduction of 52%; 65% of
patients achieved the success criteria. One-third was objectively categorized as non-snorers. Median body mass index was
unchanged. The questionnaires were answered by 32 of 37 patients; 88% reported improved or cured EDS and 78% were
satisfied. Pharyngeal disturbances ratings were low. The standardized mortality rate did not differ from the general Swedish
population.
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Introduction

Currently, the main treatment for obstructive sleep
apnoea syndrome (OSAS) consists of a continuous
positive airway pressure (CPAP) device and mandi-
bular retaining devices (MRDs). An alternative treat-
ment is uvulopalatopharyngoplasty (UPPP) [1],
which was the dominant treatment before CPAP
was generally available. In the mid-1980s when the
patients in the present study were first seen, UPPP
was practically the only available treatment for OSAS
in Sweden. The role of UPPP has since then been
questioned because of side effects and limited effi-
cacy. In a recently published meta-analysis of 15
UPPP studies, only a 33% reduction in the apnoea-
hypopnoea index (AHI) was found [2]. As there are

very few randomized controlled studies, the level of
evidence that UPPP can be effective as OSAS treat-
ment is low. Also, there are a few long-term follow-up
studies after UPPP; such studies have been called for
because a decreasing effect over time has been sus-
pected [3].
The patients in the present study have previously

been evaluated at 6 months and 2 and 4 years post-
operatively regarding excessive daytime sleepiness
(EDS) and renewed sleep apnoea recordings [4,5].
They showed significant decreases in the mean oxy-
gen desaturation index of 4% (ODI4), but 50% of the
patients were regarded as having treatment failure
(ODI4 >20 with reduction <50%). Another long-
term study on 34 patients by Janson et al. [6], using
stricter success criteria (AHI <10 with reduction
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>50%), found that 52% had treatment failures
4–8 years after UPPP surgery. Side effects of the
UPPP, with different aspects of pharyngeal distur-
bances, are reported [7]. However, in a recent ques-
tionnaire study of OSAS patients at our centre, there
was no increase in the median pharyngeal symptom
score 1 year after UPPP, compared to baseline [8].
The mortality results among UPPP-treated patients
have been studied by Lysdahl and Haraldsson [9]. No
increased mortality was found after UPPP in a
5–9-year follow-up of 400 consecutive snorers, 256
of whom had OSAS, compared to a control popula-
tion. Their results might indicate a positive survival
effect of surgery. Otherwise, mortality studies on
OSAS patients have indicated an approximately three
times increased mortality rate [10,11].
The aim of the present study was to evaluate the

efficacy of UPPP treatment for OSAS after 15 years,
the longest follow-up hitherto. The effects were mea-
sured objectively with sleep apnoea recordings as well
as subjectively with questionnaires concerning patient
overall satisfaction, daytime sleepiness, pharyngeal
side effects and snoring. The mortality rates of the
original group of patients were calculated in compar-
ison to the Swedish general population.

Material and methods

Subjects

Fifty unselected consecutive patients with habitual
snoring and subjective symptoms of OSAS (48 men
and 2 women), underwent UPPP between 1985 and
1988. The median age at inclusion was 49 years
(range 38–71), median body mass index (BMI)
was 30 (20–43) and median ODI4 was 26.5 (4–82)
(Table I). Among the 50 patients, 8 had no EDS,
11 mild, 21 moderate and 10 severe EDS at baseline,
according to responses to a question as to what degree
they experienced subjective EDS. All patients but one
fulfilled the current criteria for OSAS according to the

American Academy of Sleep Medicine; respiratory
disturbance index of 5 or more and typical symptoms.
One patient with moderate EDS had a baseline ODI4
value of only 4.However, as the patient had undergone
all previous follow-ups, he was also included in this
study. Our clinical practice is to inform all patients of
the importance of stable weight after surgery. All
patients who had failed surgery were subsequently
offered complementary treatment.
All patients gave their informed consent and

the study was approved by the Swedish local Ethics
Committee at Huddinge University Hospital,
Stockholm (474/03).

Uvulopalatopharyngoplasty

The patients underwent UPPP, including tonsillec-
tomy, using a cold steel technique at the Department
of Oto-Rhino-Laryngology at Söder Hospital in
Stockholm. A small resection of the uvula was
done, but all other muscles, including the palatophar-
yngeal muscle, were preserved. Single sutures were
used to adapt the mucosal edges of the pillar arches
after removal of the excessive mucosa.
The 15 year follow-up comprised ambulant sleep

apnoea recordings during one night and question-
naires concerning EDS, satisfaction and pharyngeal
symptoms.

Sleep apnoea recordings

Whole-night recordings were made in the patients’
homes, using the same equipment and approach as at
baseline and at the previous follow-ups. Patients who
used additive treatment (CPAP or MRD) did not use
it during the night of the sleep recording.
The recordings comprised respiratory and body

movements, body position, ear oximetry and sound
(dB) measurements using the digitized Apnolog
system (C-A Tegner Inc., Stockholm, Sweden).
The oximetry and dB levels were scored using the

Table I. Anthropometric data at baseline and results from preoperative sleep recordings for all patients and subgroups.

Subgroup All
Completed

questionnaires
Drop-outs,

questionnaires Living Deceased
Sleep

recordings
No sleep
recordings

No. of patients 50 32 5 37 13 26 11

Age (years) 49 (38–71) 48 (38–64) 57 (43–63) 48 (38–64)* 57 (43–71) 47 (38–64) 52 (38–63)

BMI 30 (20–43) 30 (20–41) 30 (24–43) 30 (20–43) 30 (20–35) 30 (20–41) 29 (24–43)

ODI4 26 (4–82) 25 (4–82) 31 (6–60) 26 (4–82) 27 (6–69) 27 (4–82) 26 (6–60)

Nadir SaO2% 76 (36–92) 74 (36–92) 75 (47–82) 75 (36–92) 78 (38–88) 77 (36–92) 72 (47–83)

Values are given as median and range. BMI, body mass index; ODI4, oxygen desaturation index 4%; Nadir SaO2, lowest saturation level.
*p < 0.05, significant difference in age (Mann–Whitney U test).
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Apnolog software. Sleeping time was manually esti-
mated from the movement recording by one of the
investigators (E.S.), who was blinded to the patient’s
subjective symptoms. The percentage of the estimated
total sleep time (TST) during which respiratory
sounds exceeded 40 dB was calculated, and if the
time was above 40% the patient was objectively classi-
fied as a snorer.

Success criteria for sleep apnoea recordings

The success criteria for recordings were ODI4
<20 and reduction of at least 50% compared with
baseline. No more than 10 desaturations below 90%
during 6 h of sleep.

Questionnaires

(A) Questionnaire concerning satisfaction, EDS and
subjective snoring. The questions were: ‘Are you
satisfied with the UPPP surgery?’ (Yes/No), ‘Do
you regret the UPPP surgery?’ (Yes/No), ‘Would
you recommend UPPP surgery to others?’ (Yes/No/
Do not know), ‘Do you snore?’ (Never/Sometimes/
Often/Always) and ‘How would you estimate your
daytime sleepiness compared to before UPPP
surgery?’ (Cured/Better/Unchanged).
(B) Questionnaire concerning pharyngeal symp-

toms such as vivid queasy feelings, globus sensation
and trouble with swallowing (for details, see
Lundkvist and Friberg [8]). The questionnaire has
not been used previously on this cohort of OSAS
patients. The 10 questions were answered on a
four-point Likert scale in the order none, mild, mod-
erate, severe, with a maximum symptom score of 30.
(C) The Epworth Sleepiness Scale (ESS) [12] was

used only at the 15-year follow-up.

Drop-out and subgroup analyses

Drop-outs were defined as patients not answering the
15-year questionnaires. Further subgroups were
‘living’ or ‘deceased’, as well as those who made sleep
apnoea recordings or not.

Statistics

The following non-parametric statistical methods
were used: Wilcoxon-matched pair tests (WMPTs)
to compare the results before and after surgery and
Mann–Whitney U tests (MWUTs) for unpaired tests
of drop-out and subgroup analyses. Correlation
analyses were performed using Spearman rank
correlation tests (SRCTs). The software program
Statistica 6.0 was used.

Standardized mortality ratio (SMR) calculations

The cohort was followed from the date of surgery up
to the date of death or 31 December 2008, whichever
occurred first. The expected mortality in the patient
group was estimated by splitting the person-years of
follow-up according to the attained age in 5-year age
bands and calendar years, and multiplying these by
the corresponding sex-specific mortality rate in the
general population. The overall and circulatory
disease-specific mortality rates were obtained from
the Swedish Cause of Death Register. The SMR
was calculated by dividing the observed number of
deaths by the expected number. The 95% confidence
interval (CI) for the SMR was calculated assuming
that the observed number of deaths follow a Poisson
distribution [13].

Results

The median follow-up time was 189 months
(15.75 years; range 183–219 months). At follow-up
13 patients (26%) had died. Twenty-six of the
37 (70%) living patients underwent postoperative
sleep apnoea recordings. The median ODI4 had sig-
nificantly decreased from 26.5 (range 4–82) to
8.5 (range 0–60), p < 0.01, (WMPT) (Figure 1).
The mean ODI4 was reduced from 31.8 to 15.4, a
reduction of 52%. Seventeen of 26 (65%) of the
patients fulfilled the success criteria. Thirteen of these
17 patients were also classified as successes at the
4-year follow-up. The patient with a baseline ODI4 of
4 had an ODI4 of 34 at the 15-year follow-up and was
classified as a treatment failure.
Concerning objective snoring, 9 of 26 patients

(35%) were categorized as non-snorers. There was
no correlation between subjective and objective snor-
ing. However, a significant correlation between ODI4
and the percentage of objective snoring during the
estimated TST was found (p < 0.05; SRCT).
Themedian BMI was unchanged between baseline,

30 (20–43) kg/m2, and 15 years, 30 (22–42) kg/m2.
The questionnaires were answered by 32 of

the 37 living patients (86%). Twenty-five patients
(78%) were satisfied with the surgery, but four regret-
ted it. Twenty-three patients (72%) stated that they
would recommend the surgery to another person.
Concerning subjective snoring, two rated ‘never’,
11 ‘sometimes’, 11 ‘often’ and 8 ‘always’. Thus
13 of 32 (40%) rated ‘never’ or ‘sometimes’
(Figure 2). Ten patients rated that they were ‘cured’
concerning EDS, 18 ‘better’, and 4 patients were
‘unchanged’ compared to baseline, thus 28 of
32 (88%) were ‘better’ or ‘cured’(Figure 3). The
median ESS value was 6 (range 0–19). The median

15-year follow-up of UPPP 1305
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Figure 1. Box-plots showing the oxygen desaturation index 4% (ODI4) values in the 26 patients who underwent sleep recordings, at baseline
and different follow-ups at 6 months and 2, 4 and 15 years. Note the significant difference between baseline and 15 years in ODI,
**p < 0.01 (Wilcoxon-matched pair tests).
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subjective snoring 15 years postoperatively.
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pharyngeal value for disturbances after UPPP was
3 (range 0–10).
Two patients underwent mandibular surgery (infe-

rior sagittal osteotomy, ISO) [14] approximately
4 years after UPPP, one of whom had died at the
present follow-up, and one satisfied the success cri-
teria. Six patients were treated with CPAP and one
with MRD, i.e. altogether eight patients had received
complementary treatment at the 15-year follow-up.
Five of these eight patients (62%) were still satisfied
with UPPP and also rated themselves better concern-
ing EDS. Their median 15-year ODI4 value was
19 (8–39). Among the patients without any comple-
mentary treatment (n = 24), the corresponding values
were 20 (83%) satisfied, 23 (96%) had EDS improve-
ment and their median 15-year ODI4 value was
5.5 (0–60).
In the mortality analysis we had a prolonged

observation period of a total of 18.2 years up to
31 December 2008, thus approximately 3 years extra
observation time.We noted 18 deaths during a total of
908 person-years of follow-up. The expected number
of deaths, assuming that this cohort had the same
mortality as the general population, was calculated to

be 13.6, corresponding to a standardized mortality
ratio (SMR) of 1.32 (95% CI: 0.78–2.09). Thus, no
significantly elevated mortality compared to the
general population could be observed. Ten of the
deaths were due to circulatory diseases, yielding a
cause-specific SMR of 1.72 (95% CI: 0.83–3.17).
The drop-out rate for questionnaires was 14%, and

the analysis did not show any significant differences in
baseline values for age, BMI, ODI4 or nadir SaO2.
However, the median age of the patients who dropped
out was 9 years higher than that of those who filled out
the questionnaires (Table I). The following subgroup
analyses were made: between living and deceased and
between those making sleep recordings or not. The
only significant difference was in the median age of
living and deceased subjects (p < 0.05,Mann–Whitney
U test) (Table I). The deceased patients were at base-
line in median 9 years older than the living ones.
Furthermore, analyses were also made of the post-
operativeODI4values at6months and2,4and15years
between living and deceased subjects, and between
the patients who made sleep recordings and those that
did not, which showed small and non-significant
differences (Mann–Whitney U test) (Table II).

Table II. Postoperative ODI4 values after 6 months and 2, 4 and 15 years in all patients and in subgroups.

Postoperative ODI4 All Living Deceased Sleep recordings No sleep recordings

6 months 8 (0–57), n = 50 8 (0–57), n = 37 5 (0–47), n = 12 8 (0–57), n = 26 11 (0–39), n = 11

2 years 11 (0–65), n = 49 12 (0–65), n = 34 10 (6–56), n = 11 11 (0–61), n = 25 15 (0–65), n = 9

4 years 6 (0–59), n = 48 5 (0–59), n = 36 7 (1–56), n = 9 3 (0–40), n = 25 7 (1–59), n = 11

15 years 9 (0–60), n = 26 9 (0–60), n = 26 9 (0–60), n = 26
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Figure 3. The rating of changes in excessive daytime sleepiness (EDS) among the included patients at evaluations after 6 months (m) as well as
after 2, 4, and 15 years (y) after UPPP surgery for OSAS.
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Discussion

The main finding of this 15-year follow-up after
UPPP was a stable and significant decrease in median
ODI4 values over the years. Objectively, approxi-
mately two-thirds of the patients were successfully
treated (65% fulfilled ODI4 success criteria). Subjec-
tively, a majority had improved/cured EDS (88%) and
were satisfied (78%). Approximately one-third expe-
rienced a good effect on subjective (40%) as well as
objective (35%) snoring. Also, the mortality rate of
this OSAS group did not significantly differ from the
corresponding mortality rate in the general Swedish
population.
As reported earlier by Larsson et al. [4,5] the

success rate for respiratory parameters was 30 of
50 patients (60%) after 6 months, 19 of 49 (39%)
after 2 years and 24 of 48 (50%) after 4 years. At this
15-year follow-up the rate was 17 of 26 patients
(65%). Our research group has followed another
cohort of 158 OSAS patients 1 year after UPPP, using
the same success criteria and surgical method, and
finding a very similar success rate of 64% [15]. This
can be compared with another long-term study with a
48% success rate after 4–8 years [6]. It is important to
note that the researchers in that study used another
outcome parameter (AHI) and stricter criteria (<10
and 50% reduction). Similarly, our result of a 52%
reduction in the mean ODI4 is somewhat difficult to
compare with the meta-analysis of 15 UPPP studies,
with 950 patients showing a 33% reduction in the
mean AHI [2]. However, our results may be an
indication that we are at least well in line with other
centres.
The most important finding in this study is that

neither the objective (sleep recordings) nor the subjec-
tive results deteriorated over time, as has been sus-
pected. A decrease in BMI does not seem to be an
explanation, since median BMI did not change. We
werepositively surprised that thesepatientsmaintained
their weight, which might be explained by our clinical
practice of informing all patients of the importance of
stable weight after surgery. One reason for the positive
result concerning symptoms could be that the preva-
lence levels of OSAS has been known to decrease in
older age [16] at least inmales, which was the predom-
inant gender (96%) in our study population.
The efficacy role of UPPP in OSAS treatment has

been questioned because there have been very few
randomized studies. In a 4-year follow-up of a ran-
domized trial of MRD and UPPP, Walker-
Engström et al. concluded that the MRD group
showed a significantly higher success rate regarding
the apnoea index compared with the UPPP group, i.e.
81% compared with 53%, but that the effectiveness of

the MRD was invalidated by the compliance rate of
only 62% [17].
In the present study, there was a surprisingly high

satisfaction rate and there were few regrets, consid-
ering the very long follow-up period, which may
reflect the fact that the majority of the patients con-
sidered themselves improved in their symptoms.
However, the success level for snoring was lower,
but this did not seem to influence the satisfaction
rating. Also, even among the patients who had com-
plementary treatment (ISO, CPAP or MRD), the
majority were satisfied with the surgery.
The postoperative pharyngeal symptoms were few.

Our group has previously evaluated the results for
UPPP patients both preoperatively and postopera-
tively [8]. There was no increased rating of pharyngeal
symptoms postoperatively, with an unchanged
median value of 5. However, in a non-snoring age-,
BMI- and gender-matched control group, the median
value was only 1, indicating that there was already a
certain amount of discomfort before surgery in OSAS
patients. There have been reports of large proportions
of dysphagia and globus sensation in UPPP patients
[7], but the surgical techniques have changed over
time, making such reports confusing. In many cases a
mixture of methods has been used and the reports are
therefore difficult to interpret. However, at our cen-
tre, a conservative technique using cold steel with a
one-stage procedure has been employed throughout
the years.
The standardized mortality ratios indicated no

increased mortality in this OSAS population com-
pared to the general population in Sweden. There are
several studies indicating an approximately three
times increased mortality associated with severe
untreated OSAS [10,11]. Our study population was
heterogeneous, including all degrees of OSAS, obe-
sity and cardiovascular comorbidity. UPPP was prac-
tically the only available treatment for OSAS at the
time, and it was offered to all who did not have any
major contraindication for surgery, explaining the
heterogeneity in our population. The reason for our
low mortality rates could be explained by the fact that
several patients were treated with CPAP and MRD at
least in periods if the UPPP treatment had failed, and
two patients had complementary mandibular surgery.
Another reason could be a protective effect of UPPP,
as suggested by other authors [9]. However, from our
small and heterogeneous population it is difficult to
draw such conclusions. In addition, Lavie & Lavie
have suggested a protective role of having moderate
OSAS at higher ages, possibly by the mechanism that
apnoea during sleep may activate adaptive pathways
so that chronic intermittent hypoxia may be cardio-
protective [16].
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There are several weaknesses in this study: firstly,
the lack of a randomized control group, and secondly,
a 15-year recall bias. Thirdly, a relatively small num-
ber of patients underwent the 15-year follow-up sleep
apnoea recording – only 26 of the originally included
50 patients. However, the very long follow-up quite
naturally explains that 11 patients did not show up
and that 13 were deceased. In addition, the subgroup
analyses only showed small and non-significant dif-
ferences, except between the living and deceased
subjects concerning age. The deceased patients
were at baseline 9 years older than the living ones,
which may reflect age as a natural cause of death.
Altogether, the subgroup analyses indicated quite
homogeneous groups at baseline, as well as stable
and equal postoperative results of the sleep recordings
throughout the years for all subgroups. Fourthly, the
sleep apnoea recordings have clear weaknesses com-
pared with the technology of today, since the AHI
parameter was not measured. During the 1980s, the
available measuring technique with thermistors was
not considered reliable in ambulatory monitoring.
However, it is possible that oxygen desaturations
have a greater impact on cardiovascular health than
apnoeas/hypopnoeas; for example, Baguet et al. found
that indices of oxygen desaturation were associated
with carotid wall hypertrophy and carotid plaques,
while other respiratory indices were not [18]. Fifthly,
there was no washout period for the six patients with
CPAP and one with MRD, so a remaining effect of
these complementary treatments could have affected
the outcomes in these patients, which could also be
the case for the patient who had undergone ISO.
However, the subjective outcome did not show any
major differences. In the sleep apnoea recordings, the
ODI4 was higher than in the group without comple-
mentary treatment, which was expected. Other stud-
ies have shown that the majority of apnoeas already
relapse during the first night without CPAP [19].
The most important strength of this study is the

very long-term follow-up including sleep recordings.
Furthermore, the majority of these patients have
undergone four different follow-ups over the years,
which enabled us to show consistency in the results
from sleep recordings. Also, considering the time
period, the drop-out rate of the subjective measure-
ment was quite low (14%). Lastly, the Swedish social
security number register makes it possible to follow
the study population’s mortality rates and causes and
to keep updated address records.

Conclusions

This 15 year follow-up after UPPP, the longest
hitherto performed, showed a stable and significant

decrease in median ODI4 values throughout the years.
Objectively, approximately two-thirds of the patients
fulfilled the success criteria (ODI4 reduction of 50%
and <20). Subjectively, a vast majority had improved/
cured EDS and were satisfied. No increased mortality
rate was seen compared to the general Swedish
population.
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