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Introduction

Uvulopalatopharyngoplasty (UPPP) is an operation 
performed for obstructive sleep apnoea (OSA) patients 
that aims to improve sleep quality, snoring and reduce 
obstructive events. It is considered a second line treatment 

of this disease, for which continuous positive airway 

pressure (CPAP) is the gold standard (1-3). However, CPAP 

compliance is variable and long-term utilisation ranges 

between 30% and 60% (4). CPAP is not tolerated in a 

significant number of patients due to device discomfort, 
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psychological and social impacts of wearing a mask and 
being connected to a machine (5,6). Alternative therapeutic 
options including oral appliances, lifestyle interventions 
and surgical procedures should be advised when patients 
are unable to comply with CPAP, if it fails to improve 
their condition (2,7). There is a present evolution of the 
surgical approach to UPPP with multiple techniques 
described. Recent randomised and cohort studies show 
that UPPP can reduce the severity of OSA, decrease the 
number of obstructive events and apnoea hypopnoea index 
(AHI), decrease the pressure requirements of CPAP, and 
increase patients’ tolerance of CPAP (5,8,9). Importantly, 
surgical intervention is being shown to alter patients 
subjective experience of the disease, improving snoring, 
daytime sleepiness and quality of life (10-12), as well as 
cardiovascular outcomes and mortality (13). Quality of life 
outcomes studied in the literature on OSA surgery cover 
alertness, fatigue, mental health, daytime performance and 
productivity. 

The UPPP is a relatively new procedure, being first 
described in 1981 (14) with an evolution in techniques 
occurring subsequently and there is currently no consensus 
regarding the most efficacious and appropriate technique. 
The variations have developed with the motive of reducing 
complications and improving airway outcomes (15). The 
overall concept is to reduce upper airway resistance by 
modifying the oropharyngeal airway. All oropharyngeal 
surgery carries with it a clinically significant level of post-
operative pain, due to laceration of sensitive mucosa and 
mobile muscle. There are only 22 described surgical 
techniques of UPPP in the literature that have case series 
with analysed outcomes. Associated side effects with 
current techniques include post-operative pain which is 
almost universal but also acute and chronic dysphagia, 
velopharyngeal incompetence, voice change, taste change 
and long-term problems of nasopharyngeal stenosis and 
altered pharyngeal sensation (15-17).

The aim of this study was to investigate the patient 
acceptability and efficacy of a single surgeon cold steel 
technique that does not resect muscle of the soft palate, 
and preserves some uvula mucosa. We sought to evaluate 
the subjective patient experience with this technique. 
Specifically, the quality of life impact, including elements 
of their sleep quality, snoring, partner reported snoring 
and daytime symptoms. In addition, if patients considered 
these long-term benefits of surgery to outweigh the peri-
operative morbidity, we wanted to ultimately ask, if the 
experience was overall worthwhile. 

Methods

Study design

Ethics approval was obtained by the Albury Wodonga 
Human Research Ethics Committee (HREC reference 
number HREC/17/AWHEC/21), for a retrospective 
case series of a single surgeon’s outcomes with a specific 
technique of performing UPPP in the Albury Wodonga 
area. The patient service reports from our practice software 
of a single surgeon from January 1st 2012 to December 31st 
2017 were screened for the UPPP Medicare service items 
on the 24th January 2018. Ninety-eight patient encounters 
were identified of adults (18 years and older) competent to 
consent. Clinical records from the private consulting rooms, 
public hospital and private hospital were used to collect 
patient information and outcomes. Prior to contacting 
patients, an information and consent sheet was mailed to 
all patients, explaining they will be contacted for voluntary 
phone interviews. Consent was confirmed verbally at the 
time of phone interview. 

Setting

Albury Wodonga is a regional centre servicing a mixed 
urban and rural population of 250,000 people.

Phone interviews were conducted from June 2018 to 
January 2019. They were conducted by the one interviewer 
for consistency and as information was collected it was 
deidentified when entered into the dataset. The interview 
was structured including: confirmation of receipt of consent 
and information sheet, verbal consent then demographics 
including clarification of age, timing of procedure, sleep 
study results and comorbidities. Patients were then asked 
a series of questions and the Functional Outcome of Sleep 
Questionnaire 10 (FOSQ-10) on their experience of their 
disease before and after their UPPP, the recovery period 
and complications. All qualitative questions were graded on 
a global scale from one to four (one being no impact, two 
little, three moderate and four extreme), pain was graded 
from one to five (one being no pain, five being the worst 
pain imaginable). Patients were finally asked to answer only 
yes or no whether the procedure was overall worthwhile. 

Variables

We collected information from the medical record on 
patient age, gender, comorbidities, timing of surgery, 
AHI pre and post-operative, previous airway surgery and 
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additional indications. This was confirmed, and where 
necessary, deficiencies filled during the phone interview. 

Outcome measures

Subjects were asked three specific questions about their 
experience of the impact of their disease: daytime symptoms 
including somnolence, sleep quality and the impact of 
their snoring on their partner. We asked patients to rate 
qualitatively their experience in each domain on a global 
scale from one to four currently (post operatively) and what 
they would have rated it pre operatively. This global scale 
from one to four was consistent with the quality of life tool 
we used which was the FOSQ-10. We collected information 
from the medical record of complications, clinician 
recorded improvement at 4–6 week follow up, days spent in 
hospital and days spent off work. 

We chose to use an OSA-specific quality of life tool 
which has been validated in this research context (18). The 
FOSQ-10 is a short version of the FOSQ which is a thirty 
question long OSA-specific questionnaire designed to assess 
the impact of sleepiness on a patient’s functional status, by 
asking questions relating to specific activities of daily living. 
It has proven validity and reliability in clinical trials to assess 
quality of life as well as treatment outcomes, and has been 
used in similar studies (3,19,20). It produces a score of 0–20 
with a higher score correlating to a greater quality of life. 

Surgical technique

Involves initial cold steel dissection tonsillectomy 
when applicable with the modification of extending the 
component of peri-tonsillar mucosal resection by 5mm 
at the palatal margin and upper pillars. The uvula is then 
trimmed, resecting the lower third to half anteriorly and 
most of its length of mucosa posteriorly; usually a small 
element of mucosa of palatal margin remains intact on 
each side. Compared to other UPPP techniques, there is 
no dissection into mucosa of the soft palate or musculature 
of the palatopharyngeal arch at all. The tonsillar pillars are 
then closed with a series of mattress sutures with the first 
of these on each side passing antero-laterally to anchor in 
the mandibular gingival mucosa and submucosal tissues 
of the lateral soft palate. Relocation of the palatal margin 
anteriorly and the upper tonsillar pillars laterally is evident. 
Then the mucosal line of resection of the uvula is closed 
(still employing mattress sutures), creating a small mucosal 
neo-uvula. Usually the element of intact palatal mucosa 

is then seen stretched between the neo-uvula and the 
lateralised pharyngeal wall. The technique does not involve 
transecting muscle, minimising risk of palatal dysfunction 
and probably hastening post-operative healing, and the 
absence of cut mucosa at the palatal margin and anterior 
uvula should reduce the pain from oral intake. Creation of a 
neo-uvula may maintain a more natural distribution of nasal 
secretions into the pharynx, reducing post-surgical changes 
in pharyngeal sensation (Figure 1, see online Video 1).

Statistical methods

Data was analysed qualitatively and quantitatively using 
Microsoft® Excel® Version 12.0 (California, 2008). Student’s 
t-test was used to compare unpaired continuous variables, 
and the chi squared test to compare categorical variables.

Results

Ninety-eight patient encounters were returned from 
practice Medicare claims data as having had a UPPP with 
Dr Fogarty as their primary surgeon from January 1st 2012 
to December 31st 2017. The patient sample consisted of 
mainly overweight middle-aged men with a mean age of 40 
ranging from 19 to 72 years old (Table 1). 

Less than half of patients had a pre-operative sleep study 
(38/98), most of whom were confirmed to have sleep apnoea 
(33/38), with a mean AHI of 26.5. Twenty-two patients had 
already tried CPAP and were intolerant (22.4%), three had 
tried a mandibular advancement splint (MAS). According to 
the pre-operative clinical assessment, 51.0% of patients had 
also had historical tonsillitis, and 15.3% had a background 
of already having nasal airway surgery including septoplasty, 
turbinoplasty or turbinate cautery (Table 2). 

Out of 98 subjects 51 were lost to follow up, but only 
two declined to participate so a total of 47 interviews were 
completed over the phone. There were no significant 
differences between the age (P=0.1225), gender (P=0.3533) 
or pre-operative AHI (P=0.1281) of those who participated 
in the study, compared to those who were lost to follow up. 
The follow up period at the time of phone interview ranged 
from 1 to 6 years.

Our surgical technique was associated with a low rate of 
complications. There were only two bleeds in the cohort of 
98 and only one required surgical arrest (1.0%). There were 
four readmissions for pain management or dehydration 
(4.1%). Five patients reported (at post-operative intervals 
between 14 and 32 months) that they had an alteration of 
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Figure 1 Surgical technique. Panels from left to right. (A) Pre-operative appearance; (B) line of mucosal resection; (C) completion of 
resection; (D) uvula traction and resection; (E) right stay suture completed and contralateral stay suture being created; (F) initial uvula 
mattress suture; (G) proceeding mucosal closure at the faucial margins; (H) completed mucosal closure illustrating the lateral stay sutures, 
the mucosal line of resection and the uninterrupted mucosal anterior surface of palate and uvula; (I) demonstrating achievement of a post-
surgical velopharyngeal aperture.
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Table 1 Cohort baseline demographics (n=98)

Variable Incidence 

Age, mean ± SD (range) 40.0±11.8 (19–72)

Gender (male/female), n (%) 71 (72.4)/27 (27.6)

Overweight, n (%) 39 (39.9)

Airways disease, n (%) 17 (17.3)

Cardiovascular disease, n (%) 13 (13.2)

Smoker, n (%) 13 (13.2)

pharyngeal sensation including globus and altered swallow 
sensation. 

Most patients described their experience of having a 
UPPP as overall ‘worth it’ (93.6%), only three patients 
thought otherwise. Only a third of patients described the 
post-operative pain to be the worst pain, rated as 5 out of 
5 (16/47), leaving 66% of patients describing that the pain 
was at the most moderate and manageable (rated up to 4 
out of 5). Out of the whole cohort, the largest group stayed 
in hospital only 1 night (40.3%), with a mean of 2.1 nights 
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Table 4 Outcome measures

Outcome measure Pre-operative, n (%) Post-operative, n (%) Mean change ± SD

Daytime symptoms

None 6 (14.3) 23 (54.8)

Little 8 (19) 13 (31)

Moderate 22 (52.4) 5 (11.9)

Extreme 6 (14.3) 1 (2.4) 1.02±1.06

Sleep quality

No problem 9 (21.4) 30 (71.4)

Little 8 (19) 7 (16.7)

Moderate 20 (47.6) 5 (11.9)

Extreme 5 (11.9) 0 1.15±0.97

Partner rated snoring

None 0 14 (34.1)

Little 1 (2.4) 15 (36.6)

Moderate 18 (43.9) 9 (22)

Extreme 22 (53.7) 2 (4.9) 1.5±0.96

Table 2 Indications for seeking surgery and background (n=98)

Variable Frequency

Sleep Study, mean ± SD (range) 26.5±29.6 (0–130)

Normal PSG, n (%) 5 (5.1)

Mild OSA, n (%) 11 (11.2)

Moderate OSA, n (%) 14 (14.3)

Severe OSA, n (%) 8 (8.2)

Failed CPAP, n (%) 22 (22.4)

Failed MAS, n (%) 3 (3.1)

Previous nasal airway surgery, n (%) 15 (15.3)

Tonsillitis, n (%) 50 (51.0)

Not mutually exclusive.

Table 3 Post-operative course (n=47)

Outcomes Range, frequency Mean ± SD

Pain 5 (n=16), 4 (n=14),  
3 (n=11), 2 (n=3), 1 (n=3)

3.8±1.2

Days in hospital 1–10 (n=67) 2.1±1.5

Days off work 1–28 13.2±6.1

in hospital. Most patients took the recommended 14 days 
off work (51.2%), with a mean of 13.2 days lost from work  
(Table 3).

There was an improvement in the mean quality of life of 
patients post operatively, as measured by their FOSQ-10, 
from 16.5 (SD ±3) to 18.1 (SD ±1.7), the mean change was 
an increase in score by 2.3 points (SD ±2.7). 

Forty-one had significant daytime somnolence pre-
operatively (41/47), and out of these, 31 out of 47 rated 
their daytime symptoms as moderate or extreme. Daytime 
somnolence was reported to be improved post UPPP, 
with 50% of patients reporting no daytime somnolence 
post procedure (Table 4). All patients reported that their 
bed fellow was disturbed by their snoring pre-operatively, 
with more than half (54.3%) reporting that this was an 
extreme problem for them. Snoring was overall improved 
post-operatively, with 36.4% of partners now reporting 
no snoring and 34.1% reporting only little impact to their 
partner from snoring. 

Discussion

Patients were overall satisfied with our surgical technique, 
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with almost all (93.6%) describing the experience as 
having been worthwhile. Our series had short hospital 
stays, with acceptable time off work and acceptable post-
operative pain. There was an improvement in daytime 
symptoms, sleep quality and partner-reported snoring 
overall as well as quality of life as measured by an OSA 
specific tool, the FOSQ-10. Our mean change of +2.3 in 
FOSQ-10 is comparable to Weaver et al.’s series, who found 
a mean change of 2.7 at three months post UPPP (19).  
A randomised control trail of CPAP versus sham CPAP 
found a mean change of only +0.89 in FOSQ scores for 
OSA patients who used CPAP after 8 weeks (2). Quality 
of life improvements have been demonstrated in few other 
similar case series (11,21-23), which all used a subjective 
patient rated global scale to assess quality of life. Few papers 
have used a disease specific quality of life measure such as 
the FOSQ-10, which enables objective comparison between 
interventions. 

We had a high rate of patient acceptability (93.6%) 
compared with other published series, where patient 
satisfaction ranges greatly from one data set in which only 
39% of patients said they would have the procedure again 
due to the post-operative pain involved (21). But Browaldh 
et al. reported 78% were satisfied with the procedure with 
88% having improved daytime symptoms (10). Only 34% 
of patients rated the pain as maximal being five out of five, 
with the remainder finding it to be moderate at the most. 
We believe this is consequent to the preservation of intact 
muscle and reduced mucosal incision lines. Sommer et al. 
also reported a similarly high rate of patient satisfaction 
using Pirsig’s technique (11) which also preserves the 
velopharyngeal musculature, similar to our technique (24).  
Less ablative UPPP techniques, such as described by 
Mantovani et al., have also shown to decrease snoring, 
daytime sleepiness and be associated with shorter post-
operative pain durations (25).

The greatest effect we identified was on the impact of 
their snoring on their partner. Few papers have discussed 
the importance of socially unacceptable snoring on 
motivating patients to seek medical intervention for 
OSA (26). Recent analysis of CPAP adherence points to 
the importance of family and social support in disease 
management (6), and our study reflects this. One hundred 
percent of our questionnaire cohort reported that their 
snoring had some impact on their partner, and at least a 
fifth (22.4%) had already trailed and were unable to comply 
with CPAP. 

Partner reported snoring was also an effective outcome 

of our intervention. All patients in our series described 
that their partner had some complaint about their snoring 
that disrupted their sleep, with all but one categorising 
this impact as moderate or extreme. Post UPPP, 70.7% of 
patients said their partner now had no or little compliant 
about their snoring at night. Eight patients were found to 
have no change in their quality of life as measured by the 
FOSQ-10, however, all of these patients reported significant 
reduction in the impact of their snoring on their partner. 

Concern about snoring appeared to be the strongest 
motivat ing factor for pat ients  pursing a  surgical 
intervention. Patterns of preoperative symptomatology 
highlight the importance of the partner in the diagnosis and 
management of OSA in our unique cohort. In our series, 
patients reported a higher rate of partner sleep disruption 
by their snoring (100%), than personal sleep disruption 
(78.6%). Furthermore, 14.3% of patients denied having 
any daytime somnolence. Our population of patients 
considered their partners concerns about their snoring 
motivation enough to seek out surgical treatment; or that 
it was solely the partners concerns about OSA that brought 
them to medical attention. Recent research in OSA also 
highlights that partners play a significant role in diagnosis 
and management of OSA (27). 

Our surgical technique was safe with no mortality, one 
post-operative haemorrhage requiring surgical arrest, and a 
low incidence of long-term pharyngeal disturbance. Though 
limited in reporting, the literature reflects a high incidence 
of post-operative swallowing complaints in patients 
undergoing UPPP. This includes non-specific symptoms 
including dysphagia, odynophagia, globus, voice change 
and mucous alteration which significantly impact patients’ 
quality of life. A systematic review found the incidence of 
persistent side effects to range from 42–62% with dysphagia 
being the most common (29–25%) (28). This is reflected in 
more recent case series of upper airway surgery for OSA, 
where the incidence of dysphagia at long term follow up was 
19.8% (29) and up to 38% (17). Our technique recorded a 
significantly lower rate of all pharyngeal symptoms at 5.1%.

In our rural patient group we experienced a low rate of 
polysomnogram diagnosis of OSA, which certainly lent the 
study design towards a quality of life analysis. Our patient 
selection was mostly clinical and patient-symptom driven. 
The use of the polysomnogram in our clinical context 
is to identify patients at a high perioperative risk, and to 
further evaluate patients who appeared to have a poor 
clinical response to surgery. This is reflected in the high 
preoperative AHI of our patient series (mean of 26.5) and 
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correlates with the limited improvement in AHI in the five 
patients who had both pre and post-operative sleep studies 
(mean improvement of 12.8 points). 

One patient in our series scored a worse quality of life 
outcome post operatively, but interestingly they did describe 
that the overall surgical experience was worth it. This 
patient had tried and failed CPAP use on a significant AHI 
of 100, then had a septoplasty and UPPP. Subsequently a 
post-operative PSG demonstrated their need for ongoing 
CPAP. This illustrates the complex problems with CPAP 
adherence and patient motivation in seeking a personalised 
approach to the management of their OSA (4,6). All seven 
participants in the questionnaire who had significant sleep 
apnoea on post-operative PSG remarked that the surgical 
experience was worth it. It is documented in the literature 
that airway surgery has utility in facilitating better tolerance 
with CPAP devices (15). Furthermore, a recent cohort 
study of patients undergoing surgery for OSA found that 
a reduction in sleepiness scores, not OSA severity, was 
predictive of improvement in depression scores (30).

 We acknowledge this surgical series is limited in case 
numbers. This prevented evaluating the trends that we 
observed in improved quality of life by statistical analysis. 
The retrospective design and questionnaire format may 
create inaccuracy in patient reporting of preoperative 
disease impacts and some patients were asked to recall 
their subjective experience up to 6 years prior. It was not 
possible to comment on the long-term impact of outcomes 
or sequelae of this technique as our follow up period ranged 
from 1 to 6 years. The authors are designing a prospective 
study.
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