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Effect of anti-reflux surgery on obstructive sleep apnea in elderly patients with
hiatal hernia and gastroesophageal reflux disease
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[ Abstract] Objective To explore the prevalence of obstructive sleep apnea (OSA) in elderly patients with hiatal hernia ( HH)
complicated with gastroesophageal reflux disease (GERD) , and determine the effect of anti-reflux surgery (laparoscopic hiatal hernia
repair combined with fundoplication) on OSA in these elderly patients. Methods A total of 83 elderly patients diagnosed with HH
complicated with GERD in our hospital from January 2021 to June 2022 were recruited, 6 cases were excluded, and then the 77 cases
were divided into OSA group (n=45) and non-OSA group(n=32) according to the results of polysomnography (PSG). The changes
in body mass index (BMI) , apnea hypopnea index ( AHI), oxygen desaturation index (ODI), longest apnea time ( LAT), lowest
oxygen saturation (LSa0,), Epworth sleepiness score (ESS), and resulis of gastroesophageal reflux disease questionnaire (GERD-Q),
and serum levels of interleukin-8 (T1.-8) and tumor necrosis factor-a (TNF-a) were compared before and after surgery. SPSS statistics
25. 0 was used for data analysis. Based on data type, comparison between groups was performed using student’s ¢ test, Chi-square test or
Fisher exact probability test. Pearson correlation analysis was used to evaluate the relationship of preoperative inflammatory indicators with

sleep parameters, and the difference between inflammatory indicators and sleep parameters in OSA group before and after surgery.
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Results AHI, ODI, LAT, ESS score and serum levels of IL-8 and TNF-a were significantly higher, and LSaO, was obviously lower
in the OSA group than the non-OSA group (P<0.05). In the OSA group, the serum TNF-« level was positively correlated with AHI,
ODI and LAT, and negatively with LSa0,(r=0.647, 0.579, 0.477, —0.312; P<0.05) ; the serum IL-8 level was positively correlated
with AHI and ODI, and negatively with LSa0,(r=0.422, 0.501, -0.330; P<0.05). Compared with pre-operation, the OSA group had
notably decreased AHI, ODI, LAT, ESS score, GERD-Q, and serum IL-8 and TNF-« levels, and increased LSa0, after operation ( P<
0.05). In the OSA group, the change of serum TNF-a level before and after surgery was positively correlated with the changes of AHI,
ODI and LAT (r=0.329, 0.408, 0.529; P<0.05), and the difference of serum IL-8 level before and after surgery was positively
correlated with the changes of AHI, ODI and LAT, and negatively with the change of 1Sa0O,(r=0.343, 0.371, 0.350, —0.330; P<0.05).
Conclusion For the elderly with HH complicated with GERD, the presence of OSA is quite common. The male patients have similar
proportion as the female, and mainly mild to moderate OSA in severity. Laparoscopic hiatal hernia repair combined with fundoplication
alleviates the symptoms of OSA, attenuates the severity, and reduce inflammation in the patients.

[ Key words] aged; obstructive sleep apnea; hiatal hernia; gastroesophageal reflux disease; anti-reflux surgery; inflammatory response
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1.2.4  SAEFEPRNE i A T PSG ik H
T SR IBCEIK I 4 ml, 8BS 6 B0 HL (R IR L
TR AR A PR 7)) AR B, 2.0 281 3000 1/min,
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Table 1  Comparison of baseline data between two groups

Item OSA group(n=45) Non-OSA group(n=32) X2/t P value

Gender[ n( %) | 2.442 0.118
Male 25(55.6) 12(37.5)
Female 20(44.4) 20(62.5)

Age (years, x*s) 68.38+4. 46 67.91+3.91 0.481 0.632
BMI(kg/m?, x+s) 25.06+3.57 23.94+3.00 1.461 0. 148
Smoking[ n( %) ] 7(15.6) 4(12.5) * 0.755
Alcohol drinking[ n( %) ] 2(4.4) 2(6.3) * 0.999
Hypertension[ n( %) ] 13(28.9) 7(21.9) 0.478 0. 489
Diabetes mellitus[ n( %) ] 3(6.7) 3(9.4) " 0. 688
Coronary heart disease[ n( %) ] 2(4.4) 2(6.3) * 0.999
GERD-Q( points, %+s) 12.67+2. 46 12.34+2.46 0.568 0.572
ESS(points, x+s) 8.62+5.32 6.28+1.61 2.407 0.019
AHI(times/h, %+s) 23.89+7.51 3.76£0.75 17. 860 0. 000
ODI(times/h, x+s) 19. 86+6. 92 3.46x1.40 15.454 0. 000
LSa0,( %, x+s) 83.73+6.03 87.34+3.98 -3.162 0. 002
LAT(s, x+s) 32.74+11.92 6.20+2. 89 14. 351 0. 000
IL-8(pg/ml, x+s) 171. 82+20. 28 145.03+9. 89 7. 668 0. 000
TNF-a(pg/ml, x+s) 79.06+17. 49 63.89+11.59 4.580 0. 000

BMI: body mass index; GERD-Q: gastroesophageal reflux disease questionnaire; ESS: Epworth sleepiness score; AHI: apnea hypopnea index; ODI:
oxygen desaturation index; LSa0O,: lowest oxygen saturation; LAT: longest apnea time; IL-8: interleukin-8; TNF-a: tumor necrosis factor-oc; OSA:

obstructive sleep apnea. * Fisher exact probability method.
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2.2 OSA AEEARTIRERRSERSHM
Sk
OSA 41 1MLE TNF-a KV AHI ODI LAT £ 1F
K, 5 18a0, B MAHE (r=0.647,0.579,0.477,
-0.312;P<0.05) ; Ifi. 7% IL-8 /K°F5 AHI,ODI & 1F
I, 5 1LSa0, £ A (r=0.422,0.501,-0.330;
P<0.05),
2.3 OSA AEEFABEREBREESER
S EEMNBEXLYE
OSA 4B F ARG TNF-a 22{85 AHI ODI,
LAT 22{HE IEAH 56 (r=0.329,0.408,0.529; P<0.05) ;
5 1.8a0, Z(EH TR EM K (r=0.240;P>0.05), F
ARHETGE IL-8 22 {55 AHI ODI LAT 2 {8 & IEAH ¢,
5 1Sa0, 2 {8 2 74 3¢ (r=0.343,0.371, 0. 350,
-0.330;P<0.05) ,
2.4 OSA AEEFAFIE BMIL B RE R ERE,
RER S H R RIETEFRILE
OSA 41 #H F ARG BMI HAs, 25 LG0T 2#
B X (P>0.05) ; 5ARAT A, RS AHI, ODI LAT,
GERD-Q ESS [fL3§ TNF-a & TL-8 KR, LSa0,
ThE, 2R AE G E L (P<0.05;4£ 2) .

R2 OSA HEZFAWGEBML BERE R ERE,
REER S 8 R RAETEAR L B

Table 2 Comparison of BMI, gastroesophageal reflux,

somnolence, sleep parameters and inflammatory indexes

before and after surgery in OSA group (n=45, x+s)

Ttem Preoperation Postoperation t P value
BMI(kg/m?) 25.06+3.57 25.17+3.44 -1.202  0.236
GERD-Q( points) 12.67+2. 46 8.82+2.21 10.047  0.000
ESS( points ) 8.62+5.32 7.29+4.50 5.933  0.000
AHI(times/h) 23.89+7.51 14. 40+5. 39 12.455  0.000
ODI(times/h) 19. 86+6. 92 13.26+4.21 10.688  0.000
LSa0,(%) 83.73+6.03 86.33£3.60 -3.179  0.003
LAT(s) 32.74+11.92 21.96+7. 80 9.500  0.000
IL-8 (pg/ml) 171.82+£20.28  151.13+20.36 9.695  0.000
TNF-a( pg/ml) 79.06+17.49 69.78+14.39 6.020  0.000

OSA: obstructive sleep apnea; BMI; body mass index; GERD-Q:
gastroesophageal reflux disease questionnaire; ESS: Epworth sleepiness
score; AHI: apnea hypopnea index; ODI: oxygen desaturation index;
LSa0, : lowest oxygen saturation; LAT: longest apnea time; IL-8: interleu-

kin-8; TNF-a; tumor necrosis factor-a.
3 W it

OSA J& &4 N H UL i Bt BRI W 555, it 25 9% [
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BARE, LA S22, ARERER,
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