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Evaluation of Autonomic Neuropathy in Patients with Sleep Apnea Syndrome

Hak Jun Lee, M.D., Hye Jung Park, M.D., Chang Jin Shin, M.D., Ki Beom Kim, M.D.,
Jin Hong Chung, M.D., Kwan Ho Lee, M.D., Hyun Woo Lee, M.D.

Department of Internal Medicine, Collage of Medicine, Yeungnam University, Taegu, Korea

Background : Sleep apnea syndrome, which occurs in 1~4% of the adult population, frequently has dif-
ferent cardiovascular complications such as hypertension, ischemic heart disease, cardiac arrythmia as
well as sleep-wake disorder such as excessive daytime hypersomnolence or insomnia. Mortality and vascu-
lar morbidity are reported to be significantly higher in sleep apnea syndrome patients than in normal popu-
lation.

According to the recent studies, autonomic dysfunction as well as hypoxemia, hypercapneic acidosis,
and increased respiratory effort, may play a role in the high prevalence of cardiovascular complications in
patients with sleep apnea syndrome. However the cause and mechanism of autonomic neuropathy in pa-
tients with sleep apnea syndrome are not well understood. We studied the existence of autonomic neuropa-
thy in patients with sleep apnea syndrome and factors which influence the pathogenesis of autonomic neu-
ropathy.

Method : We used the cardiovascular autonomic neuropathy(CAN) test as a method for evaluation of au-
tonomic neuropathy. The subjects of this study were 20 patients who diagnosed sleep apnea syndrome by
polysomnography and 15 persons who were normal by polysomnography.

Results : Body mass index and resting systolic blood pressure were higher in sleep apnea group than control
group. Apnea index(Al), respiratory disturbance index(RDI) and snoring time percentage were significantly
higher in sleep apnea group compared with control group. But there were no significant differences in satura-
tion of oxygen and sleep efficiency in two groups. In the cardiac autonomic neuropathy test, the valsalva ratio

was significantly low in sleep apnea group compared with control group but other tests had no differences
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between two groups. The CAN scores and corrected QT(QTc) interval were calculated significantly higher in

sleep apnea group, but there were no significant correlations between CAN scores and QTc interval. There

were no significant data of polysomnography to correlate to the CAN score. It meant that the autonomic neu-

ropathy in patients with sleep apnea was affected by other multiple factors.

Conclusion : The cardiovascular autonomic neuropathy test was a useful method for the evaluation of auto-

nomic neuropathy in patients with sleep apnea syndrome and abnormalities of cardiovascular autonomic neu-

ropathy were observed in patients with sleep apnea syndrome. However, we failed to define the factors that in-

fluence the pathogenesis of autonomic neuropathy of sleep apnea syndrome. This study warrants futher investi-

gations in order to define the pathogenesis of autonomic neuropathy in patients with sleep apnea syndrome.
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Table 1. Cardiovascular autonomic neuropathy test

Test Measurement

Normal Borderline  Abnormal

Valsalva maneuver
Lying to standing 30 : 15 ratio

heart rate response

Valsalva ratio

21.21 1.11~1.20 <1.10
>1.04 1.01~1.03 <1.00

Heart rate response Maximum-minimum >15 11~14 <10
to deep breathing heart rate(beats/min)

Postural blood pressure change  Fall in systolic BP(mmHg) <10 11~29 >30

Sustained handgrip test Rise in diastolic BP(mmHg) >16 11~15 <10
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saturation), Ab& ¥31% 90% olstue] HF 2k
3w, 3} AbA ¥3PY(lowest desaturation
point), FZo| A|Ztu](snoring time percentage),
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skt
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ols) RolE T B, AWH A& 174 b A5
ot} g BAIE Tt £ FEF TN B
w B ol A A7 ol AEsh wAske
QT 717¢] QAo YA & dotritt.
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2 898 zto|7} glleh. AL FxbTol 171.35+
5.83cm, WZETo] 166.00£5.20cm& b0
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Table 2. Subjects characteristics of the sleep apnea

syndrome
Apnea(N=20) Control(N=15)
Age(yrs) 39.35+7.93 44.40+13.65
Height(cm) 171.35+£5.83*  166.00+5.20
Weight(Kg) 7590+ 1140* 66.20+6.22
Body mass index 25.88+3.74%  23883+187
Systolic BP(mmHg)  136.10+16.23* 126.00+11.75
Diastolic BP(mmHg)  7545+11.23  70.46+9.03
Heart rate(beat/min)  69.25+10.88  6546+£9.26

Values are mean+SD, * : p<0.05

o] $-93HA o BEANHp=0.005). vigt=2 A4t
3 A AF e @xhFol 25.88+3.74(Kg/m*) 2
tze] 23.88 +1.87(Kg/m*) ol vl f2laiA o
E=4tHp=0.048). FAAle] %7 ¢S #AT
o] 136.10+16.23mmHgz oz 126.00x11.
76mmHgxth §23HA  EUtH(p=0.049)(Table
2).

Bz 2T A ol AL A g
o] B5g Ao 3F 4 A4t 4422.85+15.
50, 40.45+21.972 W79 1.13+0.913} 3.26
2.34 B} $-o]8hA EUTH(p(0.001). ZF0] A7
(snoring time percentage)® abru}t thZ2 7oA
z}z} 27.70+25.61%, 8.06 £11.54% 2 FAlZel|A
folahA EYThH(p=0.009). 2k HA Ak £33}
2|, Abx EIE, £U AR, 44 AR FE EE
A5t FFol A fojdk Aholrt gldrh(Table 3).

A& A7 Ao AARs did #@xtelA Ewing 3%
o] wlel AP x-g& 417 (cardiovascular auto-
neuropathy : CAN) ZARE A3t
(Table 1).
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Table 3. Results of polysomnogram in sleep apnea syndrome

Apnea(N=20)

Apnea index

Respiratory disturbance index
Sa0,<100(%)

Sa0,<90( %)

Lowest desaturation point( %)
Snoring time percentage( % )
Sleeping period(min)
Wakefulness time(min)

Sleep efficiency index( %)

 Control(N=15)

22.85+15.50* 1.13+£0.91
40.45+21.97* 3.26+2.34
91.80+4.21 93.86+1.18
86.25+3.38 86.20+1.85
76.70+£10.33 82.26 +6.06
27.70+25.61% 8.06+11.54

376.00+30.80

43.25+44.27
85.30+13.9

384.00+£22.90
40.60+38.94
87.93+10.08

Values are mean £ SD, * : p< (.05

Table 4. Results of cardiovascular autonomic neuropathy test

Measurement Apnea(N=20) Control(N:=15)
Valsalva ratio 1.16+0.11* 125+0.09
30 : 15 ratio 1.09+0.06 1.07+0.04
Maximum-minimum heart rate(beats/min) 17.98 +4.68 18.03:+£7.53

Fall in systolic BP(mmHg) —0.80+7.19 3.40+9.14

Rise in diastolic BP(mmHg) 17.95+6.61* 24.2+9.03
Scores 1.10+0.55* 0.30+0.36

Corrected QT (msec)

423.93 £18.64*

396.93+19.85

Values are mean+SD, * : p<0.05
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Table 5. Distributions of patients according to the severity of neuropathy

DM?* Apnea(N=20) Control(N=15)
Normal( % ) 39 25 86
Early invélvement(%) 15 45 7
Definite involvement(% ) 18 0
.Severe involvement(%) 22 0
Atypical involvement(% ) 6 25 7
Table 6. Distributions of patients according to dele] A= g AAE Ao Frel 1 §F,
the CAN score - QA 2AFAlojo T Folgh A TA = AT
Apnea Control
CAN Score
(N=20) (N=15) s
0 1(5%) 8(53%)
0.5 5(25%) 5(33%) Fur SAjfAe] Ag AR Aol {FE &)
1 5(25%) 2(14%) g AALR AlEd AN gol HAbEo] gol A}
1.5 7(35%) 0 £ET . AxEe 8 FEE 5T Bl
2 2(10%) 0 A g ’d% ol 75 A F Ae FARE A
# ol A F-88 F UE Ao B

W Bl HIxr) O wotew ¥AE Fdis +9
F5F 25T @xlolA o] &34t} (Table 5).
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7% & T8 33§ S5T SRR} fefsiA &
of Ax7} At (p<0.05)(Table 5).
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