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The comparison of nasal surgery and CPAP on daytime 
sleepiness in patients with OSAS*

Abstract 
Objective: Residual sleepiness after continuous positive airway pressure (CPAP) is a critical problem in some patients with ob-

structive sleep apnea syndrome (OSAS). However, nasal surgery is likely to reduce daytime sleepiness and feelings of unrefreshed 

sleep. The aim of this study is to clarify the effects of nasal surgery and CPAP on daytime sleepiness.

Methodology: This is a retrospective and matched-case control study. The participants were consecutive 40 patients with OSAS 

who underwent nasal surgery (Surgery group) and 40 matched patients who were treated with CPAP (CPAP group).

Results: In the Surgery group, although the nasal surgery did not decrease either apnea or hypopnea, it improved oxygenation, 

the quality of sleep. In the CPAP Group, the CPAP treatment reduced apnea and hypopnea, and improved oxygenation, quality of 

sleep. The degree of relief from daytime sleepiness was different between the two groups. The improvement of Epworth Sleepi-

ness Scale was more significant in the Surgery Group than those in the CPAP Group (Surgery from 11.0 to 5.1, CPAP from 10.0 to 

6.2).

Discussion: These findings suggest that the results of the nasal surgery is more satisfactory for some patients with OSAS than 

CPAP on daytime sleepiness.
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Introduction
The primary nonsurgical treatment of patients with moderate to 

severe obstructive sleep apnea syndrome (OSAS) is nasal con-

tinuous positive airway pressure (CPAP) (1). Although it is been 

known that CPAP resolves most respiratory events and that it re-

duces daytime sleepiness, intolerance to CPAP is found approxi-

mately in 40%–50% of patients with OSAS (2, 3). This intolerance 

limits the effectiveness of OSAS treatment. Therefore, residual 

sleepiness after CPAP is a critical problem in sleep medicine (4–6).

Nasal surgery is likely to decrease nasal obstruction and reduce 

daytime sleepiness and feelings of unrefreshed sleep, but it is 

not sufficient to improve sleep apnea (7-9). The major impact of 

nasal surgery is on relief from subjective symptoms and severity 

of obstructive events in OSAS, but not in lowering the occur-

rence of obstructive events (10), and we have already shown that 

the overall quality of sleep is improved postoperatively (11).

Therefore, the aim of this study was to compare daytime sleepi-

ness and sleep quality in patients with OSAS and daytime sleepi-

ness who underwent nasal surgery or were treated with CPAP.
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pic sinus surgery. 

Statistical analysis

The results are expressed as the means ± standard error of 

averaged values. The data were analyzed using a two-sided 

Student t test, and P < 0.05 was considered significant.

Results 
Pretreatment characteristics of patients in the Surgery and CPAP 

groups are shown in Table 1. Between the groups, age, BMI, and 

ESS, AHI, ODI, and lowest SpO2 in polysomnographic data were 

not significantly different, but nasal resistance was significantly 

different (0.55 vs 0.29). There is no difference between Surgery 

and CPAP group in OSAS severity (p=0.82). All 40 patients had 

inferior turbinectomy, in addition, 36 patients had resection of 

nasal septum and 2 patients had endoscopic sinus surgery.

Pre- and posttreatment data from patients in the Surgery group 

are shown in Table 2. After the surgery, ODI, lowest SpO
2
, REM 

sleep, stage 2 sleep, and sleep efficacy were improved. However, 

AI, AHI and arousal index were not improved.

Pre- and posttreatment data from patients in the CPAP group 

are shown in Table 3. AI, AHI, ODI, lowest SpO
2
, REM sleep, stage 

2 sleep, and arousal index were improved. After the treatment, 

almost all the PSG data parameters were improved except sleep 

Patients and methods
Study design and patients selection

This study was conducted in accordance with the Declaration 

of Helsinki and approved by our local institutional review 

board.  Informed consent was obtained from all participants. We 

evaluated the effects of treatment for OSAS using the Epworth 

Sleepiness Scale (ESS) and polysomnography.

This is a retrospective and matched-case control study. We exa-

mined consecutive 40 male patients with OSAS and an apnea–

hypopnea index (AHI) ≥ 20 who underwent nasal surgery at the 

Nagoya University School of Medicine Hospital during a 3-year 

period from January 2006 to December 2008. These patients suf-

fered from refractory nasal obstruction, and nasopharyngosco-

py revealed marked mucosal thickening or a deviated septum. 

The severity of nasal obstruction was determined by combining 

the symptoms, rhinomanomerty and endoscopic findings.

Subsequently, we retrospectively collected control data from 

male patients with OSAS under CPAP treatment. CPAP was in-

dicated only when the AHI was ≥ 20, and 40 such patients were 

selected as case-matched controls for this study. No patient 

suffered from nasal obstruction in non-surgical group. All the 

patients used auto-adjusting CPAP machine. We classified the 40 

patient participants with OSAS and AHI ≥ 20 who underwent na-

sal surgery as the Surgery group and the 40 patient participants 

with OSAS and AHI ≥ 20 who underwent CPAP treatment as the 

CPAP group.

Polysomnography

Standard polysomnography was performed (model Alice 4; 

Respironics Inc, Murrysville, PA, USA) with electroencephalo-

gram (C3-A2 and C4-A1, O1-A2 and O2-A1), electrooculogram, 

electromyogram, and electrocardiogram monitoring, and orona-

sal airflow measured with oronasal thermistors, and thoracoab-

dominal motion measured with piezo sensors. An apnea was 

defined as a cessation of airflow through the mouth and nose 

lasting for ≥ 10 s. Hypopnea was defined as a ≥ 30% reduction in 

airflow with oxygen desaturation on pulse oximetry (SpO
2
) ≥ 3% 

or with an arousal lasting for 10s. The apnea index (AI) and AHI 

were determined as numbers of apnea and apnea plus hypop-

nea events per hour respectively. The oxygen desaturation index 

(ODI) was determined as number of oxygen desaturation (SpO
2
 

≥ 3%) events per hour, and the lowest SpO
2
 was determined.

Rhinomanometry and surgical techniques 

Nasal resistance at DP 100 Pa during inspiration was measured 

using active anterior rhinomanometry (MPR-3100; Nihon-Koh-

den, Tokyo, Japan) during daytime wakefulness with the patient 

in an upright sitting position before and after surgery. Nasal 

surgery was performed under general anesthesia with endo-

scopy. The nasal surgery consisted of inferior turbinectomy or 

submucous resection of the nasal septum (or both) or endosco-

Average ± SD. *p < 0.05

Nasal surgery CPAP p

Number 40 40

Age (years) 48.1±11.3 50.1±8.9 0.19

BMI (kg/m2) 26.9±3.7 28.1±3.5 0.06

Nasal resistance (Pa/cm3) 0.55±0.33 0.29±0.17 < 0.01 *

ESS 11.0±4.0 10.0±4.6 0.16

PSG data

Apnea index (/hr) 31.1±24.5 30.9±21.4 0.49

(3.0-81.4) (1.0-99.9)

Apnea-hypopnea index 
(/hr)

52.6±18.9 51.2±17.2 0.36

(20.8-90.8) (20.2-82.9)

Oxygen desaturation 
index (/hr)

73.0±80.1 52.3±45.5 0.08

(15.0-210.0) (14.7-224.5)

Lowest SpO
2
 (%) 73.4±10.0 75.5±7.7 0.14

(51-86) (57-90)

AHI  20-40 (Number) 18 19

         40- 22 21 0.82

Table 1. Pretreatment characteristics of nasal surgery and CPAP group.
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substantially improved daytime sleepiness compared with CPAP 

treatment.

 Of course, nasal surgery improved sleep quality including pa-

tients without OSAS (14). However, because our study was limited 

to OSAS patients, the severities at baseline were worse and the 

improvement of ESS was more greatly in our study than in the 

study (14).

Daytime sleepiness is reduced by CPAP treatment, but some 

degree of somnolence remains. Subjective daytime sleepiness in 

patients with OSAS may be influenced not only by the severity 

of respiratory disorder indices, but also by certain personality 

characteristics affecting hypochondriasis score (15) and by persis-

tent obesity (16). In our study, we have not considered psychiatric 

problems because we selected patients in the Surgery group 

solely according to otorhinolaryngological findings.

Nasal resistance correlates with AHI in patients with OSAS and 

BMI ≥ 30 (17). The advantage of nasal surgery compared with 

CPAP treatment on daytime sleepiness may be explained, at 

least in part, as relief from nasal obstruction (17,18). Chronic nasal 

efficacy.

The change in ESS is shown in Figure 1. ESS was decreased both 

in the Surgery and CPAP groups. ESS was significantly lower in 

the Surgery group than in the CPAP group (5.1 vs 6.2) (p < 0.01). 

Nasal surgery was superior to CPAP treatment on improvement 

of daytime sleepiness relief.

Discussion
Nasal surgery improves ESS score significantly in patients with 

OSAS (9,11,12), and these sorts of findings (7,8) might be related to an 

increase in the deeper levels of sleep. Although an improvement 

of ESS was compared between CPAP and uvulopalatoplasty 

treatment (13), to our knowledge, subjective daytime sleepiness 

or the level of daytime alertness, has not been compared after 

CPAP or nasal surgery treatment.

We performed a case-controlled study of the effects of nasal sur-

gery and CPAP treatment on sleep parameters. Both treatments 

improved not only respiratory events, but also sleep architec-

ture and quality. In addition, nasal surgery in patients with OSAS 

Pre Post p

Nasal resistance 
(Pa/cm3)

0.55±0.33 0.18±0.10 < 0.01 *

(0.26-1.50) (0.10-0.72)

ESS 11.0±4.0 5.1±2.3 < 0.01 *

PSG data

Apnea index (/hr) 31.1±24.5 29.9±23.2 0.25

(3.0-81.4) (3.7-67.7)

Apnea-hypopnea 
index (/hr)

52.6±18.9 49.5±17.8 0.11

(20.8-90.8) (23.8-101.1)

Oxygen desaturation 
index (/hr)

73.0±80.1 53.4±61.2 < 0.01 *

(15.0-210.0) (9.8-200.0)

Lowest SpO
2
 (%) 73.4±10.0 76.9±7.5 < 0.01 *

(51-86) (60-91)

Sleep stage (%)     

 REM 15.0±5.0 17.2±4.8 < 0.01 *

 stage 1 42.4±19.5 35.0±16.1 < 0.01 *

 stage 2 39.5±18.0 44.7±18.0 < 0.01 *

 stage 3+4 1.2±3.2 0.6±1.5 0.05

Arousal index (/hr) 42.6±16.3 41.0±15.2 0.27

Sleep efficacy (%) 86.4±7.2 88.7±5.7 0.03 *

Table 2. Pre and post-treatment data of nasal surgery group.

Average ± SD. *p < 0.05

Table 3. Pre and post-treatment data of CPAP group.

Pre Post p

Nasal resistance 
(Pa/cm3)

0.29±0.17 0.27±0.08 0.17

(0.06-0.96) (0.15-0.38)

ESS 10.0±4.6 6.2±3.1 < 0.01 *

PSG data

Apnea index (/hr) 30.9±21.4 4.5±9.4 < 0.01 *

(1.0-99.9) (0-29.9)

Apnea-hypopnea 
index (/hr)

51.2±17.2 9.6±12.2 < 0.01 *

(20.2-82.9) (0-32.0)

Oxygen desaturation 
index (/hr)

52.3±45.5 6.9±10.7 < 0.01 *

(14.7-224.5) (0-42.5)

Lowest SpO
2
 (%) 75.5±7.7 88.2±6.2 < 0.01 *

(57-90) (71-94)

Sleep stage (%)

 REM 12.4±5.5 16.4±6.3 < 0.01 *

 stage 1 49.8±20.4 28.0±12.1 < 0.01 *

 stage 2 30.0±17.7 47.6±13.3 < 0.01 *

 stage 3+4 0.3±0.8 1.0±4.1 0.15

Arousal index (/hr) 42.8±16.1 16.3±9.8 < 0.01 *

Sleep efficacy (%) 73.2±15.5 74.4±15.5 0.36

Average ± SD. *p < 0.05
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obstruction impairs various daily and social activities, at least 

in part, through excessive daytime sleepiness possibly caused 

by sleep-disordered breathing (19). The current study suggests 

that correction of nasal obstruction by nasal surgery is effective 

treatment for the relief of daytime sleepiness in some patients 

with OSAS. We emphasize that nasal surgery is not a substitute 

for CPAP. It would be interesting to know the results of ESS in pa-

tients who had nasal surgery and then tried CPAP for next study.

 Our study has several weak points. At first, our study is case 

control study, so the comment to the possibility of selection bias 

may be persistent. The second, our study had small number in 

patient population. As a result, the study impact may be regret-

tably small. The third, daytime aleertness is not explainable only 

in ESS score. Therefore, the method of assessment in daytime 

sleepiness is a future consideration.  

Conclusion
To conclude, the effects of nasal surgery and CPAP for treating 

OSAS are different. Although nasal surgery does not reduce 

the apnea or hypopnea, it substantially ameliorates symptoms 

of daytime sleepiness compared with CPAP treatment, which 

decreases the apnea and hypopnea. These findings suggest that 

the results of the nasal surgery is more satisfactory for OSAS 

patients than CPAP according to the daytime sleepiness.
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Figure.1 Changes in Epworth Sleepiness Score before and after treat-

ment in Nasal Surgery and CPAP. Nasal surgery was superior to CPAP 

treatment on improvement of daytime sleepiness relief.
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