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ABSTRACT 

 

THE INVESTIGATION OF SLEEP APNEA PARAMETERS BEFORE AND 

AFTER THE SURGICAL TREATMENT  

Tuncay BAYRAK  

Baskent University Institute of Science 

Department of Biomedical Engineering 

 

In this study, the common surgical treatment of sleep apnea, 

uvulopalatopharyngoplasty (UPPP) operation, is evaluated by calculating of 

quantitative engineering parameters.  In accordance of this aim, the 

electrocardiogram (ECG) and  electroencephalogram (EEG) recordings of 21 

patients were used.  In the process, 1400 epochs (app. 12 hours) of before and 

after operation recordings were analyzed for each patient. Low-high frequency 

energy regions ratios (obtained from heart rate variability), beat per minute, form 

factor and delta, theta, beta, alpha wave energy, mean power, total energy, 

median frequency as ECG and EEG parameters were calculated.  

 

In the light of discussions with physicians, the patients were classified as 

increased and decreased of postoperative apnea-hipopnea and respiratory 

disturbance index. According to this classification, Mann Whitney U and Wilcoxon 

tests were applied for all parameters. The obtained results were interpreted with 

physicians.   

 

In conclusion, delta wave energy and form factor were changed significantly for 

pre and postoperative patient recordings. In addition, all parameters were 

interpreted for different physiological conditions of patients.  

 

KEYWORDS: sleep apnea, quantitative evaluating of sleep apnea, UPPP 

efficiency, polysomnography, EEG, ECG 

Advisor: Ass. Prof. Aykut ERDAMAR, Baskent University, Department of 

Biomedical Engineering 
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Ahi apne-hipopne indeksi 

Ar auto-regressive 

  

Bpap bilevel possitive airway pressure 

BPM  beat per minute 

Cpap continuous possitive airway pressure 

  

Edf european data format 

Eeg elektroensefalogram 

Ekg elektrokardiyogram 

Emg elektromiyogram 

Eog  

Ess  

Fev1 bir saniyedeki zorlu ekspiratuar  hacim 
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Fvc hayati kapasite 

Gsy  

Kahd  

Laup laser assisted uvulaplasty 

Lc locu coeruleus 

Mf median frequency 

Mmf mean of median frequency 

Ms metabolik sendrom 

Mua mikst uyku apnesi 

Np nazofarinks 

Nrem non-rapid eye movement 

Ol  

Oua obstruktif uyku apnesi 

Po orofarinks 

Psg polisomnografi 

Rem rapid eye movement 

  

Sdd  

Sn  

Spo2  

Sua santral uyku apnesi 

Teo  

Uppp uvulopalatopharyngoplasty 

W  

Yf  
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1.  

 

, 

i ko

dizi elektro-fizyolojik ve elektro-

 . Uykunun 

, uyku  an biri 

 

 

bulunan uyku izleme merkezlerindeki laboratuarlar 

P  izlenen m gece uykusu 

-fizyolojik sinyalleri izlenmekte ve 

yoruml mler 

 

ve elektro-  ve 

tek  

 

, uykunun kalitesinin  

,  

 

 

Uyku b da -

 [1].  
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en  apnesidir.  Bu nedenle uyku 

  

 

1.1  

 

uvulopalatopharyngoplasty (UPPP)  

   

 

Klinik   

 , hekimler  

 Hekimler 

 

Bu durumun hastalar

 

 

 

1.2  

 

 

 uygulanan 
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polisomnografi  UPPP cerrahisi 

 

 

EKG param -   

( ),  dakikadaki  

 (FF) olarak delta, teta, 

it enerjiler, ortanca 

 Hesaplanan bu parametrelerin ortalama ve ortanca 
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2. KURAMSAL TEMELLER 

 

2.1 ilgi 

 

 

 

 

Mo nin 

Loomis uykunun 

Richards

. Uyku ile ilgili en eski ve tarihi 

deneylerden biri olan 

2   [1].  

 

 

 

1  [1] 
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2.2 Uyku Fizyolojisi 

 

ilik 

du , 

-fizyolojik, fizyolojik ve bili

[3]. Uyku bir adet 

movement-REM) - NREM) olmak 

beta aktivitesinin (14-

-

aktivitesinin (3.5-

- -14 

 

   

-120 dakika olup, 

gece boyunca 4-  

 

, 24 saatin 16 sa  uykusunun 

%50'si REM evresi

-

 

 

-120 da
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 Uyku 

 

(W) 
EEG  alfa 

-13 
Hz) 

kanallarda 
 

15 dakika 

durumu 

 

NREM - 1 
azalma 

-

 
(SEM) 

%3-5 

NREM-2 -

6-15 Hz, 50-

100uV) ve K- 
kompleksler (0.5 
saniyeden uzun 

12-14 Hz, 100-
200uV) 

EMG Kas 
r hareketleri 

ortadan kalkar 

(uykunun 

 

 

%45-60 

NREM-3 
ve NREM-

4 

<4 Hz 

%50den fazla 
oranda 

 

Derin uyku, 
 

delta uykusu 

%25-35 

REM 
 

Teta aktivitesi 4-8 
Hz, 

Alfa 8-13 Hz, 

dalgalar 

U
benzer tarzda 

aktiviteler. 

bu evrede 

 

%20 - 30 

 

Uykuda s da aktiviteler minimize 

 somatik ve vejetatif sistemlerde aktiviteler , somatik ve visseral 
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dalga uykusu telafi 

esinin  kendini 

 

 

en 

locu coeruleus'un (LC) uyar , beyin ve talamus 

  Bu 

stamin, dopamin gibi 

 

 

sonucudur

harcanan  

 

 

 olak [46] 
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ve bunlardan adenozin uyku 

Adenoz hipoglisemi, 

gelir. Bu bas aktif rol oynamaktad

retinal ga  

ol  

 

Uykuyu temel dinlenme gereksinimi olarak belirtsek de tarih boyunca uykunun 

 [7]. 

 

 enlenmesinde 

 [7].   
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2.3 pnesi 

 

Uykunun , 

 

etmemekte ve ik 

 

 

2.3.1 Dissominalar 

 

asta  

  uyku 

. 

hast

probleminin bir

 

 [1].  

 

Hipersomnia, 

birlikte 

 

mektedir. 

Uyku-  istedikleri saatlerde ve 

e saatlerinde . Bu tip 

hasta grubu genellikle gece   ronik yeti yitimi veya 

sosyal uyum sorunu [1].   

 

santral alveolar hipoventilasyo

ani 

Farmakolojik bir tedavisi yoktur. Nazal cerrahi, trakeostomi ve uvuloplasti gibi 

 [1].  
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2.3.2 Parasomnialar 

 

. Bu durum 

uykunun ileriki 

normal 

haya  ile  

[1].  

 

 panikletici bir durum yaratan genellikle 

bir bozukluktur

nispeten daha yayg

 [1].  

 

 NREM evresinde 

ilmektedir.  

.  

 

verilebilir [1].  

 

2.3.3 Uyku apnesi 

 

,  uyku 

da solunumun en az 10 saniye boyunca 

[8]. 

rasyonun %4 

azalma  

uyku apnesi (OUA), solunum 

 uyku apnesi 

(SUA

olarak devam eden durum ise mikst uyku apnesi (MUA) olar
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il 2.3

an

herhangi b

yolunu   [5].  

 

Uykuda 

- - -

 [5].   

 

. 

 

 . iyaframda 

ve interkostal kaslarda aktivite s solunum yolunda 

 

 

 

(a)          (b) 

 a) yolu, b)  solunum yolu [15] 
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OUA hipertansiyon, ins lin direnci, , ateroskleroz ve depresyonun dahil 

patofizyolojik mekanizmalar, apne 

aktivi

sendromuna ait patofizyolojik mekanizmalar; sempatik hiperaktivasyon, endotel 

disfonksiyonu, stres, , 

hiperkoagulopati, hiperleptinem   

 

aktivite azalmakla beraber derin uyku durumunda 

 hacminde (stroke 

 

 

 

enebilmektedir. Fibrinojen, plazminojen aktifleyicisinin inhibisyonu ve 

 [11].  

 

Metabolik sendrom (MS) te ve 

sendrom ve ani 

-40 

etabolik sendrom 

vd.'ni

%39,7 
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Uyku apnesi hastalar da gece meydana gelen 

 

 apne sonr belirgin 

Becker vd., OUA' de en al 

 [13]. OUA 

 ve 

-

 

 

 

r.  Uyku apnesi has

 merkezi sinir sistem

ve cevap olarak beyinden ilmektedir. Bu 

olumsuz etkiler meydana getirmektedir.  

 

 

 

 olarak ka
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2.3.4  

 

 ile hastalar a 

ve ciddi 

problemlerine neden olabilmesidir. 

 

Uyku  k gra

 

edilmektedir. PSG - itli elektro-fizyolojik sinyallerin 

lojik 

 

 

 EEG 

 EKG 

  

  

  

 Toraks ve abdominal genlik  

 Horlama sesi 

  

  

 

Uyku  

yeterince yorumlayamamakta - esifik 

-fizyolojik 

elmesinin temel nedenidir 

[16].  
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parametrelerdir. CPAP terapisi, uzman den devam 

  

an 

 

 

 

 

olarak  

 

2.3.5 Uvulopalatopharyngoplasty (UPPP)  cerrahi y  

 

Uvula 
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UPPP cerrahi operasyonu he  

   

 

 

 

rmektedir. Genel anestezi uygulanan hastalar 

 

 

 [18].  

 

-

 [18].  

 

vizkositesini   ve 

altma

 

 

yumu

Apneye neden olan fizyo-

 [20].  

 

 



17 

 

 

apnesi 

 2. ki BKI boy- ni, 

FEV1 bir saniyedeki zorlu ekspiratuar hacmi, FVC hayati kapasiteyi, SN horlama 

ni ifade etmektedir. 

 

 2.2  

 

Parametre  

BKI (kg/m2) 27,6 (25,0-30,1) 

 47,0 (44,0-51,0) 

PaO2 (mmHg) 84,0 (81,0-88,0) 

PaCO2 (mmHg) 37,0 (35,0-40,0) 

FEV1 (% pred) 103,0 (101,0-108,0) 

FVC (% pred) 103,0 (98,0-108,0) 

 4 (4-4) 

 11,5 (7,0-17,0) 

 

edilememektedir. Bunu

ile 30.1 kg/m2 -32.8 kg/m2 

 

 

 [21]. 
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 parametrelerin UPPP cerrahi 

 

me

lojik nedenleri ve ameliyat 

ve EEG gibi elektro-

 plum ve birey 

 

 

 2.3 Ameliyat  

 

Parametre Ameliyat  Ameliyat  ri 

VKI (kg/m2) 27,6 (25,1-30,1)  - 

PaO2 (mmHg) 84,0 (81,0-88,0)  - 

PaCO2 (mmHg) 37,0 (35,0-40,0)  - 

 4 (4-4)  0,007 

 11,5 (7,0-17,0)  0,005 

TST (dakika) 338,0 (300-375,5)  - 

Wake (dakika) 154,7 (117,5-203,0)  - 

NREM (dakika) 312,7 (251,0-317,0)  - 

REM (dakika) 54,7 (36,0-67,5)  - 

   - 

ARI    - 

   - 

Ortalama doyum (%)   0,001 

(dakika) 

  - 
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 2.4 Ameliyat  

 

Hasta Ameliyat  Ameliyat  

 NP (%) PO (%) OL (%) SBI NP (%) PO (%) OL (%) SBI 

VW 87 13  16,6 100   21,5 

RA  100  20,9    0,5 

NO 24 76  29,8 95 5  44,5 

TH 7,3 91,7 1,0 66,8 9,8 61,8 28,4 66,1 

JA  93 7 18,5 5,7 51,4 42,8 47,1 

VE 16,7 83,3  27,5 25 25 50 21,0 

OP  100  16,9    0,6 

MO  86,8 13,2 18,7 54,8 45,2  8,2 

DE 10,9 89,1  27,5   100 11,5 

PI  40,9 59,1 14,0   100 14,0 

*NP: Nazofarinks, PO: O SBI: Solunu  
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3.   

 

  ve EKG hasta 

 

ve 16  

  

hastalara ait .  

 

  

 

Hasta No  BKI UPPP 

-

AHI 

UPPP 

- 

SBI 

UPPP 

-

AHI 

UPPP 

-

SBI 

1 erkek 30 33,0 13,7 13,9 29,9 30,2 

2 erkek 41 29,3 27.2 27.4 19.7 20.8 

3 erkek 57 26,8 13,8 13,8 21,1 33,8 

 57 33,2 25,2 25,2 18,4 19,8 

 56 31,2 10,6 11,8 11,1 11,3 

6 erkek 51 26,3 13,8 13,8 42,9 42,9 

7 erkek 37 28,3 1,8 1,8 2,8 4,1 

8 erkek 44 30,8 7,2 7,4 5,7 11,9 

9 erkek 40 25,0 16,4 17,7 6,9 8,9 

10 erkek 41 30,0 12,2 20,0  5,3 14,2 

11 erkek 39 25,0 22,6 22,7 7,1 10,4 

12 erkek 37 27,3 19,3 19,3 8,5 8,7 

13 erkek 58 26,4 10,2 13,4 25,6 28,0 

14 erkek 44 25,9 33,8 33,8 20,3 28,7 

15 erkek 36 28,4 30,9 30,9 33,2 33,3 

16 erkek 51 27,7 8,2 9,5 6,8 7,1 

17 erkek 33 27,3 12,3 13,2 9,7 12,2 

18 erkek 51 24,1 13,0 13,6 6,9 6,9 

19 erkek 45 29,6 34,1 34,1 6,5 6,5 

20 erkek 36 39,2 4,5 8 6,4 7,3 

21 erkek 59 25,7 10,8 11,2 15,4 25,6 

Ortalama 45,10 28,99 16,24 17,23 14,80 17,69 

*SBI: Solunum Bozukl : Apne-Hipopne  

 



21 

 

3.1  

 

european data 

f analiz edilebilmesi 

ascii (American Standard Code for Information Interchange) ve mat-file 

 

 

 

sinyallerini etkilemektedir. 

 daha belirgin 

5-  

olarak zaman    

 

  -

-

 

 

3.2 Pan-Tompkins   

 

Pan-Tompkins  risinde bir  

Bu algoritma, 

tli pencere ile integrali 

leksi 
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6 2

1 2

(1 )
( )

(1 )

z
H z

z
                                                                                                  (3.1) 

 

2 ( ) ( 2 ) ( ) 2 ( 6 ) ( 12 )y nT y nT T y nT T x nT x nT T x nT T              (3.2) 

 

 

 

16 32

1

( 1 32 )

(1 )

z z
H z

z
                                                                      (3.3) 

 

( ) 32 ( 16 ) [ ( )] ( ) ( 32 )y nT x nT T y nT T x nT x nT T                                (3.4) 

 

    

 

2 1 1 21
( ) ( 2 2 )

8
H z z z z z

T
                                                                        (3.5) 

 

1
( ) [ ( 2 ) 2 ( ) 2 ( ) ( 2 )]

8
y nT x nT T x nT T x nT T x nT T

T
                      (3.6) 

 

nsfer 

i  

 

( ) (1/ )[ ( ( 1) ) ( ( ( 2) )) ... ( )]y nT N x nT N T x nT N T x nT                         (3.7) 
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 ebilmektedir

getirmektedir [24]. 

 

Pan-

  

 

3.3  

 

r boyutlu ve iki 

 

 

 nun biyom

 

 

, 

'da TEO'  zaman 

  

 

2 2

2

dx t d x t
x t x t

dt dt
                                                                      (3.8)                      

 

2 1 1x n x n x n x n            (3.9) 
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, 

yetm , TEO 

 bu sayede konjestif kalp yetmezi 

in  [32]. 

 

3.4   

 

olmayan sinyallerde uygula  

 

 

 

inde QRS 

 

 

 

 

,( , ) ( ) ( )a bSDD a b x t t dt                                                                           (3.10) 

 

 (t) 

elde edilmektedir [34]. 
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nin  

1'd

 

 

 

  

 

1 

ve cD1  

1 

  2048 

10=1024). 

2 d  

 

 

2  
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kle belirgin bir kural 

yoktur. Analiz edilecek tercih edilmektedir. Bu 

da her zaman 

 

 

3.5  

 

sonlu uzunluktaki bir 

sinyalin  

 

 

 

Parametri  

 

3.5.1  

 

Fouirer 

fonksiyonunun Fouirer 
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( 2 )( ) ( ) ( ( ))ifS f R e d F R                                                                         (3.11) 

 

Fouirer (  ).   

r(k) jwk

k

w e                                                                                             (3.12) 

 

, 

 

 
2

1

1
lim ( )

N
jwn

n
n

w E x n e
N

                                                                        (3.13) 

 

3.5.2 Parametrik olmayan y  

 

 

sinyal  

pektral analiz yapabilmektedir varyans  

sinyal 

bilinenleri, BlackmanTukey, Barlett ve 

 

 

Periodogram, 

 

 

1

x(n)
N

jwk

p

n

w e                                                                                           (3.14) 
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Korrelogram, te 

  

1

( 1)

r(k)
N

jwk

c

k N

w e
1

r(k)
N

jwk                                                                                      (3.15) 

 

3.5.2.1 Welch y  

 

 ifade 

edilmelidir. Barlett 

. Barle

 

bindirme(overlap) 

n  umu 

 

Fouirer  

 

n urada 

, her pencere  oranda 

Bu bindirme 

 

 

 

3.5.3 Parametrik y  

 

 sinyal emler iyi performans 

  

 
 

 

              

  ( )     ( ,  )w w  

 

Sinyal 
{ x(1)... x(N)} 

 

        

 (w)) 

 

 [ {x(1)...x(N)} ] 

 
     

Parametre 
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karakte

dizisi s(n), 

 s(n)  

 (e(n)) bir fonksiyonu 

daki gibi ifade edilir.  

 

1

a(k)s(n k) e(k)
p

k

s n                                                                                (3.16) 

 
p" eki 

gibi olur.  

 
2

2
2

1

( ) 

1 ( )
p j fK

k

P f

a k e

                                                                                (3.17) 

 

2  

 

 

3.5.3.1 Yule- Walker y  

 

de yer 

 [27].  

 
* *

*

1 2(1) (2) ( )

2 3(2) (1) ( 1)

1( ) (2) (1)

r rr r r p

r rr r r p

r p r pr p r r

                                            (3.18) 
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a

Denklemde y sinya

oto-  

 

1

1
( ) ( ) * ( )

N

t k

r k y t y t k
N k

           0 k N 1                                             (3.19) 

 

3.20'de s 

 

 

2
2 /

1

1
 

1 ( )

p

AR
p jkf fs

pk

P f
fs

a k e

                                                                    (3.20) 

 

sinyali GSY 

 Hz ile yeni

 

 

3.6 R Tepelerinin tespiti ve  

 

po  

 

.4'de 

 R tepeleri yer 
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4  si 

 

R tespitinde, a

nmektedir. 

n 

her yeni , 

 

olac
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e

fonksiyonu  [30]. tas S 

 ekgi i. ekg penceresini, ekg Bu 

olan 

5't

 

0 1 2 3 4 5 6 7 8 9 10
-1

0

1
x 10

4

g
e
n
lik

0 1 2 3 4 5 6 7 8 9 10
-1000

0

1000

g
e
n
lik

0 1 2 3 4 5 6 7 8 9 10
0

0.5

1

g
e
n
lik

 

5  

 

 QRS 

 

 

N 1

i ii 0

2N 1 N 1 2

i ii 0 i 0

tas * ekg
Çapraz 

tas * (ekg )

tas ekg

tas ekg

         (3.21) 
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R 

tespitinde  

.  

 

R tepesi 

 

r. 6'da 
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ekil 3.7'de

 

 

 

7 KAHD analizi  

 

  

zerine etkisinin  8'de 10 epok EKG 

 

 

 

8  

 

 HD 

genellikle,  

.  3.2
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0.8 

0.9 

 

 



35 

 

9'da Yule 
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x 10
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Frekans (Hz)

2
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YF

 

9  

 

 3.2 KAHD parametreleri 

 

 

SDNN      

SDANN  

  

  

SDNN 

index    

  

r-MSSD  

topla   

  

NN50 

    

  

pNN50      

 

 ak frekans         0.015- 0.04 Hz    

AF                    0.04-0.15 Hz    

YF                   0.15- 0.4 Hz    

AF/YF     
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da 

olan KAHD ana

 

 

3.7  

 

EEG sinyalleri, makro ve mikro boyutta incelenmektedir. EEG sinyalleri hem genel 

Form 

 EEG gibi 

 bir parametredir.  

 

Aktivite ( x
2),  

 x), 

2).  

3.23) [38]. 

 

'

1
2 2

x
x 2

x

µ                                                                                                         (3.22) 

 

x'

x

µ

µ
FF                                                                                                         (3.23) 

 

-korelasyon 

 [39].  
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fizyolojik 

 

 

 [30]. 

EKG 

ijen 

[8]. 
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1  

 

3.8 Ortanca Frekans  

 

n fizyolojik durumu ile ilgili bilgiler 

 uyuyan bireylerde ise 2-3 

2
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2 Ortanca frekans g  

 

1 1

*   /
n n

i i i

i i

MF f P P                                                                                         (3.24) 

 
4'deki 

MF ortanca frekans, fi  sinyalin i. frekans 

i  i.frekans 

[43].   

 

3.9  

 

 

 

3.9.1 Mann Whitney U testi 
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uygu  

 

P

Mann Whitney U testi, 

 

(deney ve kontrol grubu) 

 (http://en.wikipedia.org/wiki/Mann-Whitney_U_test). Mann 

 

 

 ve di  

elemandan  

eleman i yer almakt  

 

 

 

Grup D 12 17 9 21  

Grup K 8 18 26 15 23 

 

r.  

 

1 ve U2  

U1 ve U2 5 ve 3.26'da yer 

1 ve U2 d

parametresidir. 
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si  

 

 Grup  D<K K<D 

8 K 1 0  

9 D 2  1 

12 D 3  1 

15 K 4 2  

17 D 5  2 

18 K 6 3  

21 D 7  3 

23 K 8 4  

26 K 9 4  

   13 7 

 

1 1
1 1 2 1

( 1)

2

n n
U n n R                                                                                    (3.25) 

2 2
2 1 2 2

( 1)

2

n n
U n n R                                                                                   (3.26) 

 

   

 

1

4(4 1)
4(5) 17 13

2
U , 2

5(5 1)
4(5) 28 7

2
U   

 

) 

temel 

 [44].  
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3.9.2 Wilcoxon T testi  

 

Wilcoxon testi lan t testinin parametrik olmayan 

 

 (http://www.istatistikanaliz.com/wilcoxon_testi.asp). Bu 

Veri 

 al  

hesapl

  

 

Wilcoxon 

 

 

3.9.3 nalizi 

 

meydana gelen 

meteoroloji v.b. 

(Trend-

.   

 y

 

hesap
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  ve denklemi yer 
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4.  ve YORUM 

 

ait ameliyat  

epok EKG ve EEG . EKG ile i

.  EEG ile ilgili delta, teta, beta, alfa 

aktivite enerjileri, ortanca frekans, toplam enerji ve ortalama enerji parametreleri 

EK-

  

 

 R tepesi tespitinde teager 

.  

 

belirli 

m gece boyunca, parametrelerin 

k tespitlerde bulunabilmektir. 

EK- yer 

 

 

ki adet santral u  

 4.1'de 10'ar epok (5 dakika) 
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 4.1  

(AF/YF) 

 

*AN: apne negatif 

 

 4.1

tir. Bunun nedeni olarak apnenin 

normal 

p Bu nedenle, 

 4.2'd

 

 

 4.2 Mann Whitney U test s  

 
 

 

 

 

 

 4.3'd

. 

 

HASTA 

(1)10 

epok 

(2) 10 

epok 

(3) 10 

epok 

(4) 10  

epok 

(5) 10 

epok 

(6) 10 

epok 

(7) 10 

epok 

(8) 10 

epok 

(9) 10 

epok 

(10)10 

epok 

AF/YF 

Ort. 

AN1  0.73  0.49  0.3  0.81  0.3  0.73  0.67

1  

0.7  0.21  0.89  0.58  

AN2 0.4  0.64  1.12

6  

0.45  0.66  0.82  0.9  0.86  0.23  1.52  0.76  

OUA 1  0.87  0.97  1.45  1.15  1.46  1.28  1.42  1.81  1.03  2.6  1.4  

OUA 2  1.1  3.4  1.1  5.3  1.58  3.5  1.1  1.87  5  2.5  2.7  

SUA 1  2.03  5.21  0.52

0  

1.21  0.59  0.74  2.14

9  

0.35  0.71  2.747  1.63  

SUA 2  3.09  1.13  0.73  1.06  1.62  1.15  3.12  0.49  1.22  1.33  1.5  

   

Normal OUA 200 - 200 P=0.000 (<0.05)  

Normal  SUA 200 - 200 P=0.004 (<0.05)  

OUA  SUA 200 - 200 P=0.001 (<0.05)  
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  4.3 10'ar epok apneli ve apnesiz uyku kayd  
 

Apne pozitif Ortalama 

5.8 3.7 5.8 11.3 8.2 9.1 6.5 8.8 6.7 5.7 7.15 

Apne negatif Ortalama 

1.1 3.4 1.1 1.6 3.5 1.1 1.9 5 2.5 2.9 2.41 

 

nin 

 frekans 

amanda sempatovagal denge ile 

. 

 

i s

, i

adet apne negatif,  uyku apnesi ve merkezi uyku apnesi  hastalara ait 

 4.4'de 

rilmektedir. 

r. 

 gatif ve 

apne pozitif bireyler birbirinden istatistiksel olarak   uyku 

apnesi ile merkezi istatistiksel olarak 

.  

 

tatistiksel tes  
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 4.6'da uygulanan W

sonucunda delta aktivitesi enerjisi ve ortanca frekans 

paramet  

 

 4.4   

 

*AN: apne negatif 

 

 4.5 FF stiksel  

 
 
 

 

 

 
 

  
 

 
postBPMmea

n - 
preBPMmean 

postLFHFme
an - 

preLFHFmea
n 

postFFmean - 
preFFmean 

postMFFmean 
- 

preMFFmean 

postMFm
ean - 

preMFme
an 

Z -,226(a) -,574(b) -1,130(a) -,886(a) -2,203(b) 

Asymp. Sig. (2-
tailed) 

,821 ,566 ,259 ,375 ,028* 

 

postDelt
amean - 
preDelta

mean 

postTetam
ean - 

preTetam
ean 

postBetam
ean - 

preBetam
ean 

postAlfam
ean - 

preAlfame
an 

postMF
mean - 

preMFm
ean 

postMeanPow
Mean - 

preMeanPow
Mean 

postEnerji
mean - 

preEnerjim
ean 

Z -1,792(a) -1,045(b) -,523(a) -,226(a) -,075(b) -,784(a) -,635(a) 

Asymp
. Sig. 
(2-

tailed) 

,043* ,296 ,601 ,821 ,940 ,433 ,526 

*p<0,05 BPM: ortalama  

 

HASTA 

(1)10 

epok 

(2)10 

epok 

(3)10 

epok 

(4)10 

epok 

(5)10 

epok 

(6)10 

epok 

(7)10 

epok 

(8)10 

epok 

(9)10 

epok 

(10) 

10 

epok 

AN1 0,0017 0,0013 0,0023 0,0071 0,0030 0,0020 0,0046 0,0118 0,0102 0,0128 

AN2 0,0032 0,0037 0,0121 0,0093 0,0109 0,0021 0,0101 0,0106 0,0189 0,0172 

OUA1  0,3142 0,3083 0,1863 0,0879 0,3575 0,4298 0,2698 0,2358 0,2973 0,3915 

OUA2 0,0442 0,4039 52,8000 0,1198 4,4777 12,0400 17,6600 9,2700 ,3717 3,9000 

SUA1  0,1637 0,2315 0,3979 0,1274 0,0469 0,0837 0,3076 0,5083 0,4806 0,0115 

SUA2  1,4052 0,7705 20,8000 1,5573 10,9192 1,8747 1,6601 5,8101 2,0152 1,1382 

  

Apne negatif- OUA 0.000  (<0.05) 

Apne negatif- SUA 0.000  (<0.05) 

OUA-SUA 0.808  (>0.05) 
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a

 

Ortanca frekans 

Bu 

 parametresi 

   

 

 4.7 EKG parametrelerinin i  

 

   N 

Mean 

Rank 

Sum of 

Ranks 

postBPMmean - 

preBPMmean 

Negative 

Ranks 
11(a) 11,09 122,00 

  Positive 

Ranks 
10(b) 10,90 109,00 

  Ties 0(c)     

  Total 21     

postLFHFmean 

- preLFHFmean 

Negative 

Ranks 
10(d) 9,90 99,00 

  Positive 

Ranks 
11(e) 12,00 132,00 

  Ties 0(f)     

  Total 21     

postFFmean - 

preFFmean 

Negative 

Ranks 
12(g) 12,33 148,00 

  Positive 

Ranks 
9(h) 9,22 83,00 

  Ties 0(i)     

  Total 21     

postMFFmean - 

preMFFmean 

Negative 

Ranks 
13(j) 10,85 141,00 

  Positive 

Ranks 
8(k) 11,25 90,00 

  Ties 0(l)     

  Total 
21     

postMFmean - 

preMFmean 

Negative 

Ranks 
7(m) 6,57 46,00 

  Positive 

Ranks 
13(n) 12,62 164,00 

  Ties 1(o)     

  Total 21     
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Ay  

si 

si 

si 

si 

Ortalama EEG enerjisi 

EEG enerjisi ise 12 hastada 

Delta aktivitesi enerjisi 21 

  

 

 

 

   sonucu, Wilcoxon 

de , 

-

 

 

Uyku boyunca fizyolojik parame

-fizyolojik sinyalleri etkilemektedir.   
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   N Mean Rank Sum of Ranks 

postDeltamean - 

preDeltamean 

Negative Ranks 
14(a) 10,93 153,00 

  Positive Ranks 6(b) 9,50 57,00 

  Ties 1(c)     

  Total 21     

postTetamean - 

preTetamean 

Negative Ranks 
8(d) 9,63 77,00 

  Positive Ranks 12(e) 11,08 133,00 

  Ties 1(f)     

  Total 21     

postBetamean - 

preBetamean 

Negative Ranks 
9(g) 13,22 119,00 

  Positive Ranks 11(h) 8,27 91,00 

  Ties 1(i)     

  Total 21     

postAlfamean - 

preAlfamean 

Negative Ranks 
10(j) 12,20 122,00 

  Positive Ranks 11(k) 9,91 109,00 

  Ties 0(l)     

  Total 
21     

postMFmean - 

preMFmean 

Negative Ranks 
10(m) 10,30 103,00 

  Positive Ranks 10(n) 10,70 107,00 

  Ties 1(o)     

  Total 21     

postMeanPowMean - 

preMeanPowMean 

Negative Ranks 
13(p) 9,69 126,00 

  Positive Ranks 7(q) 12,00 84,00 

  Ties 1(r)     

  Total 21     

postEnerjimean - 

preEnerjimean 

Negative Ranks 
12(s) 10,17 122,00 

  Positive Ranks 8(t) 11,00 88,00 

  Ties 1(u)     

  Total 21     

 

.  

Daha sonraki analizlerde, delta aktivitesi, teta aktivitesi, AF/YF, FF ve ortanca 

frekans parametreleri e  
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AF/YF, ortanca frekans, FF ve delta aktivitesin

d  (Bkz.  4.9).   

 

 Wilcoxon testi 

 

 deltadifsonra 

- deltadifonce 

MFdifsonra 

- 

MFdifonce 

FFdifsonra 

- FFdifonce 

LFHFdifsonra - 

LFHFdifonce 

tetadifsonra - 

tetadifonce 

Z -,356a -1,334b -1,245a -,356b -,267b 

Asymp. Sig. 

(2-tailed) 

,722 ,182 ,213 ,722 ,790 

 

 

Wilcoxon 

 

(Bkz.  4.11). 

 

 4.10 AHI'si Wilcoxon testi 

 

 
deltadifsonra - 

deltadifonce 

MFdifsonra - 

MFdifonce 

FFdifsonra - 

FFdifonce 

LFHFdifsonra - 

LFHFdifonce 

tetadifsonr

a - 

tetadifonc

e 

Z -,561a -,153a -,459a -1,784a -,153b 

Asymp. Sig. 

(2-tailed) 

,575 ,878 ,646 ,074 ,878 

 

9 hasta  SBI 

(Bknz.  4.12). 
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 4.11 SBI'si azalanlar Wilcoxon testi 
 

 
deltadifsonra 

- deltadifonce 

MFdifsonra - 

MFdifonce 

FFdifsonra - 

FFdifonce 

LFHFdifsonra - 

LFHFdifonce 

tetadifsonr

a - 

tetadifonc

e 

Z -,459a -,968a -2,599b -,357a -,561a 

Asymp. Sig. (2-

tailed) 

,646 ,333 ,009 ,721 ,575 

 

 Wilcoxon testi 
 

 deltadifsonra 

- deltadifonce 

MFdifsonra - 

MFdifonce 

FFdifsonra - 

FFdifonce 

LFHFdifsonra 

- 

LFHFdifonce 

tetadifsonra 

- tetadifonce 

Z -,267a -,622b -1,067b -1,867b -,445a 

Asymp. Sig. (2-

tailed) 

,790 ,534 ,286 ,062 ,657 

 

eri ile 

- kompleks ve 

fik dalga delta aktivitesi 

 

, de

objektif 

 

r. Elde edilen gruplara ait 

Wilcoxon  

. 
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 in Wilcoxon testi 
 

 MFdifsonra - 

MFdifonce 

FFdifsonra - 

FFdifonce 

LFHFdifsonra - 

LFHFdifonce 

tetadifsonra 

- 

tetadifonce 

Z -1,363a -,105b -,734b -,943a 

Asymp. Sig. (2-tailed) ,173 ,917 ,463 ,345 

 

 

 4.14).  

 

beklenen 

 

 

 4. Wilcoxon testi 
 

 
MFdifsonra - 

MFdifonce 

FFdifsonra - 

FFdifonce 

LFHFdifsonra - 

LFHFdifonce 

tetadifsonra - 

tetadifonce 

Z -,094a -1,287b -2,103a -1,036b 

Asymp. Sig. (2-tailed) ,925 ,198 ,035 ,300 

 

Parametrelerin ortalama de Wilcoxon testlerinde AHI 

hastalar i , delta uykusu 

 (Bkz.  

4.15 ve  4.16). Delta uykusu artan hastalarda alfa ve beta aktiviteleri 

 Delta uykusu azalan hastalarda beta 
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lge 4.15 Wilcoxon testi 
 

 

postTetame

an - 

preTetamea

n 

postBetame

an - 

preBetamea

n 

postAlfame

an - 

preAlfamea

n 

postMFme

an - 

preMFmea

n 

postMeanPowM

ean - 

preMeanPowMe

an 

postEnerjime

an - 

preEnerjimea

n 

Z -1,782a -2,201a -1,992a -,734a -,943a -1,153a 

Asym

p. Sig. 

(2-

tailed) 

,075 ,028 ,046 ,463 ,345 ,249 

 

 Wilcoxon testi 
 

 

postTetame

an - 

preTetamea

n 

postBetame

an - 

preBetamea

n 

postAlfame

an - 

preAlfamea

n 

postMFme

an - 

preMFmea

n 

postMeanPowM

ean - 

preMeanPowMe

an 

postEnerjime

an - 

preEnerjimea

n 

Z -,031b -1,977a -1,287a -,282a -1,664a -1,664a 

Asym

p. Sig. 

(2-

tailed) 

,975 ,048 ,198 ,778 ,096 ,096 

 

s

 uyku olarak tabir edilen NREM3 ve NREM4 daha az 

g a

  

 

ilk gece etkisinden 

 r. Hasta 

parametre Bu durum EKG parametrelerine de 

mektedir. Pozisyonel hastalarda hekimlerin 

ya  
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REM evrelerinde apne daha derin seyretmektedir ve bu nedenle merkezi sinir 

sistemi 

s  Bu nedenle AHI 

 

 

bir parametre 

. 

%90 

 ortalama oksijen 

(Bkz.  4.17)

, %90  ortalama oksijen 

  

.   

 

 4.17 Ortalama  Wilcoxon testi 
 

 
deltadifsonra - 

deltadifonce 

MFdifsonra - 

MFdifonce 

FFdifsonra - 

FFdifonce 

LFHFdifsonr

a - 

LFHFdifonc

e 

tetadifsonra - 

tetadifonce 

Z -,105a -,943a -1,992b -,734a -,314a 

Asymp. Sig. 

(2-tailed) 

,917 ,345 ,046 ,463 ,753 

 

ortalama 

 Teta 

da, ortalama oksijen  

 hastalara 
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 4.18 Ortalama esi artan hastala Wilcoxon testi 
 

 

postDelt

amean - 

preDelta 

mean 

postTeta 

mean - 

preTeta 

mean 

postBeta 

mean - 

preBeta 

mean 

postAlfa 

mean - 

preAlfa 

mean 

postMF 

mean - 

preMF 

mean 

postMeanPow 

Mean - 

preMeanPow 

Mean 

postEnerji 

mean - 

preEnerji 

mean 

Z -1,098a -2,118b ,000c -,245b -1,020a -,314b -,549b 

Asymp. 

Sig. (2-

tailed) 

,272 ,034 1,000 ,807 ,308 ,754 ,583 

 

 

temel ndaki fizyolojik 

.  

 - uyku 

n elektro-

fizyolojik sinyalleri 

 

 

nda AHI 

 

 

, 

etmektedir. FF, EKG'nin morfolojis albin atrial ve 

 

 

, 

i , her  homeostasiyi bozmaktad  Bu durum, 

meydana getirebilir.  
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 bu 

hastalar, delta aktivitesinde meydana g  daha kaliteli uyku 

kendilerini daha rahat ve zinde hissettiklerini ifade etmektedir. Bu 

durum, EEG parametrelerinin merkezi sinir sistem

ilir.  

 

Ortanca frekans 

nda, apneleri ve hipopneleri 

tamamen yok olm

 

ameliyat 

Fakat  de seyretmektedir. Bu nedenle, 

 

 

 

 

  AHI 

 ise 5'  

. Bu 

erinden 

REM evresinde, sempatik aktivitenin 

meydana gelen 

azalma  
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 (%15-

   

 

REM evresin

temel bir neden olarak yorumlanabilir.  

 

PSG 

, 

Elde e

dair bir bilgiye . 

 

 

mesi nedeniyle, tedavi  kesin 
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EK-1 HESAPLANAN EEG VE EKG  

HESAPLANAN EEG  

Hasta 
No 

preDelta
mean 

preTetam
ean 

preBetam
ean 

preAlfam
ean 

preMFm
ean 

preMPm
ean 

preEGYm
ean 

postDelta
mean 

postTeta
mean 

postBeta
mean 

postAlfa
mean 

postMFm
ean 

postMPm
ean 

postEGY
mean 

1 
14629008

60 
1563176

8,86 
1061082,

547 
4478306,

913 
0,986325

06 
149978,4

454 
1,04604E

+11 
28219258

26 
22385097

,49 
1478876,

39 
6030121,

124 
0,886851

529 
453526,5

036 
1,88164E

+11 

2 
21113262

01 

1086306

6,93 

836353,2

255 

3843354,

271 

0,160637

636 

425283,8

875 

1,44072E

+11 

18854919

36 

13645126

,85 

1242617,

784 

4807337,

437 

0,678777

424 

409194,5

768 

1,19835E

+11 

3 
81229534

22 
2362585

0,07 
1842458,

107 
1006012

9,86 
0,053708

955 
2861952,

977 
5,70518E

+11 
76383809

95 
20809673

,36 
1669360,

332 
9410520,

34 
0,034532

149 
2814533,

397 
5,36236E

+11 

4 
22486863

80 
1362991

4,3 
1200636,

542 
4901948,

194 
0,232525

945 
415115,1

492 
1,53156E

+11 
18392558

35 
19210175

,12 
941148,6

1 
5630217,

964 
0,266958

694 
267874,9

641 
1,29619E

+11 

5 
69400354

86 

2571224

1,3 

1753491,

713 

7470983,

502 

0,078050

286 

1958505,

69 

5,11145E

+11 

16642590

44 

24532049

,93 

1162476,

108 

6793263,

843 

0,360293

226 

176550,1

874 

1,1926E+

11 

6 
19926335

67 
9963948,

588 
906750,2

018 
3716825,

933 
0,970834

284 
324449,9

637 
1,33569E

+11 
15228502

99 
9225797,

569 
745584,9

183 
3247959,

373 
0,163603

895 
249954,4

747 
1,08931E

+11 

7 
72132067

65 
3424206

3,81 
1484855,

362 
8984678,

01 
0,044897

228 
2775771,

339 
5,23216E

+11 
18747828

54 
15786547

,61 
1223980,

356 
6144973,

529 
0,257018

631 
258744,7

103 
1,2828E+

11 

8 
18889683

944 

2216210

0,33 

1839796,

932 

1047202

0,14 

0,036535

874 

5215281,

728 

1,18589E

+12 

13453751

88 

17353054

,2 

1962180,

48 

8380353,

476 

0,890105

95 

154312,4

046 

99452871

195 

9 
98170417

0,5 
3951815

4,65 
1379828,

45 
9115919,

383 
1,551113

422 
78184,23

086 
6781283

0564 
98170417

0,5 
39518154

,65 
1379828,

45 
1379828,

45 
1,551113

422 
78184,23

086 
67812830

564 

10 
36657281

93 
1176711

8,74 
1357893,

92 
5042408,

689 
0,093517

094 
949185,6

294 
2,55637E

+11 
84360382

1,4 
13482776

,84 
1396879,

321 
5558582,

226 
0,976537

071 
93565,31

214 
57862084

581 

11 
16198955

73 

1253569

7,71 

1038979,

861 

4327813,

907 

0,408226

033 

277411,9

307 

1,13686E

+11 

18238636

43 

15465865

,91 

1281911,

705 

5286525,

858 

0,816776

842 

257990,9

627 

1,28872E

+11 

12 
66741005

56 
1626838

6,54 
1446342,

009 
5162316,

782 
0,046541

085 
2153789,

391 
4,94228E

+11 
29836807

05 
13008359

,73 
1467950,

854 
4323468,

775 
0,137821

814 
650890,0

64 
2,12459E

+11 

13 
26222296

41 
3143728

3,13 
3316215,

239 
1825386

2,46 
3,783291

987 
543165,1

962 
1,89745E

+11 
22732732

36 
34729067

,37 
2712688,

128 
1561265

1,15 
0,791138

201 
352230,8

001 
1,54888E

+11 

14 
2,9343E+

11 

1030623

0,12 

1953273,

317 

4699599,
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1,693823

011 

291128,7

733 

1,27096E

+11 

44101010

89 

11711418

,07 

1594909,

199 

4730085,

941 

0,353254

382 

1031038,

716 

2,9343E+

11 

15 
16970751

97 
9250471,

051 
1294479,

85 
4970948,

264 
0,266687

53 
273175,3

201 
1,20544E

+11 
26958085

45 
22972716

,99 
7841780,

29 
1511777

3,49 
4,183864

224 
358968,5

932 
2,11495E

+11 

16 
2,31325E

+11 
2291828

2 
1678293,

781 
8111684,

105 
0,374471

828 
318463,7

757 
1,39729E

+11 
32481907

73 
28096552

,56 
1778117,

563 
9333985,

137 
0,325350

669 
652555,6

684 
2,31325E

+11 

17 
19616939

10 
2464626

1,08 
1866107,

594 
5868898,

806 
0,938670

004 
193337,2

445 
1,36339E

+11 
41029908

13 
29541051

,66 
1989062,

463 
6908139,

069 
0,634168

993 
460787,5

47 
2,64024E

+11 
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18 
27835795

60 
1357293

4,93 
1579920,

133 
6279900,

944 
2,407831

214 
549571,0

694 
1,92593E

+11 
15690934

86 
16174124

,93 
1176618,

905 
6623327,

843 
0,858782

604 
308918,8

538 
1,01774E

+11 

19 
45432034

4,6 

2823032

5,99 

1569403,

054 

9541699,

785 

2,011637

631 

31111,72

449 

3059860

8690 

16080204

99 

12386844

,88 

967626,4

115 

4430373,

315 

3,153322

299 

228912,4

959 

1,09597E

+11 

20 
11342025

02 
1010058

4,86 
733639,5

239 
2754602,

025 
1,241065

158 
144725,0

007 
7373187

6199 
94051736

9,4 
17748866

,87 
800245,9

897 
3183873,

92 
1,135650

156 
70665,18

321 
59740007

852 

21 
17470644

03 
1714675

3,66 
1199607,

3 
4782903,

845 
0,783803

531 
180263,6

581 
1,10604E

+11 
69684205

08 
14752071

,25 
1398590,

616 
4711413,

821 
0,140538

954 
2845606,

665 
5,08732E

+11 

 
H  

 
Hasta 

No 

preBPMmea

n 

preLFHFmea

n 

preFFmea

n 

preMFFmea

n 

preMFmea

n 

postBPMmea

n 

postLFHFmea

n 

postFFmea

n 

postMFFmea

n  

postMFmea

n 

1 65,894 0,899 2,321 0,173 12,560 65,846 1,485 2,090 7,862 11,668 

2 68,244 2,013 2,372 1,084 9,451 70,149 1,865 2,679 0,607 8,181 

3 71,843 2,384 3,076 20,529 4,438 75,809 3,888 1,869 0,083 8,225 

4 76,051 0,948 3,155 10,116 8,286 69,021 0,518 1,896 2,133 12,233 

5 69,481 1,254 2,503 2,399 7,648 68,599 1,308 2,687 3,504 6,425 

6 56,667 1,378 1,753 0,309 11,672 52,596 1,950 1,821 0,250 11,968 

7 62,047 2,003 2,247 0,309 7,632 62,987 1,670 2,221 0,325 7,632 

8 73,783 2,260 2,684 4,482 5,234 71,651 3,700 1,281 0,003 11,391 

9 69,206 1,243 2,477 1,427 8,853 67,891 1,674 2,438 0,571 13,373 

10 79,837 2,296 1,270 0,012 11,467 72,614 1,787 2,367 0,883 10,129 

11 62,764 1,704 1,758 1,780 9,696 68,766 1,570 1,871 0,542 12,278 

12 78,991 2,576 2,929 0,238 7,523 80,106 1,690 1,229 0,001 12,366 

13 72,623 1,023 2,468 1,989 9,360 66,334 1,462 1,225 0,013 11,811 

14 63,437 2,008 2,252 0,605 5,428 63,040 1,583 2,583 1,129 2,535 

15 78,629 1,876 2,749 0,195 7,913 82,323 1,063 3,846 6,087 4,160 

16 66,155 2,189 3,215 11,051 1,863 68,424 2,086 2,008 0,227 7,084 

17 69,434 1,229 2,025 0,279 9,125 75,720 2,332 1,825 0,118 11,791 
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18 74,934 1,062 2,219 2,487 8,862 80,340 1,268 1,889 0,065 12,375 

19 61,763 1,631 1,511 0,052 9,508 59,464 2,246 1,338 0,003 11,371 

20 70,206 1,092 2,033 0,096 11,964 72,729 1,359 2,093 1,725 10,236 

21 65,500 3,441 1,834 1,522 5,544 57,821 1,791 2,450 8,870 8,109 
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EK-2  VE SONRASI  

  

Hasta 
No 

Oksj. 
Sat. 
(%) 

 
AHI /AI/HI 

 
AHI /AI/HI 

Sol 
AHI /AI/HI 

 
AHI /AI/HI 

Rem 
AHI 

NRem 
AHI 

Toplam 
AHI /AI/HI 

Toplam 
Apne 

Toplam 
Hipopne 

Rem 
(%) 

NRem 
(%) 

1 92 14,6/1,7/13,0 13,6/0,6/13,1 0 9,0/0/9,0 18,4 13,2 13,7/0,9/12,8 6 85 10,7 89,3 

2 90 50,4/0/50,4 12,9/0/12,9 14,5/0,5/14,5 0/0/0 34,8 25,7 27,2/0,1/27,1 2 184 16,2 84,8 

3 92 26,1/1,7/24,3 5,9/0,7/5,2 14,8/0,3/14,5 0/0/0 56,3 9,9 13,8/0,6/13,2 3 66 8,4 91,6 

4 94 27,3/16,1/11,2 21,3/17,4/3,9 0/0/0 0/0/0 95,6 10,4 25,2/16,6/8,6 98 53 17,3 82,7 

5 94 0/0/0 10,6/0,4/10,3 0/0/0 0/0/0 0 10,6 10,6/0,7/10,3 2 55 0 100 

6 92 18,9/7,6/11,3 5,9/0/5,9 10,4/0/10,4 0/0/0 30,0 11,6 13,8/4,3/9,6 30 69 12,1 87,9 

7 96 5,6/0/5,6 0/0/0 0/0/0 0/0/0 5,0 0,6 1,8/0/1,8 0 11 25,7 74,3 

8 94 10/0/10 0/0/0 0/0/0 0/0/0 30,3 4,2 7,2/0/7,2 0 52 11,5 88,5 

9 93 23,9/0,3/23,7 6,8/0,8/6,1 0/0/0 6,5/0/6,5 21,9 15,3 16,4/0,4/16,0 3 107 17 83 

10 94 19/0/19 3,9/0,5/3,4 6,5/0/6,5 0/0/0/ 8,6 13 12,2/0,2/12 1 72 17,2 82,8 

11 95 34,2/13,7/20,4 3,9/0/3,9 11,9/0/11,9 30/0/30 22,7 22,5 22,6/7,4/15,2 67 133 25 75 

12 93 84,7/21,2/63,5 24/8,5/15,5 0/0/0 8,2/0,4/7,8 17,1 19,7 19,3/5,7/13,6 39 94 14,5 85,5 

13 88 78,4/52,2/26,1 22,8/2,7/20,1 16/1,3/16 
102,9/34,2/6

8,6 
34,9 31,2 31,4/11,3/20,2 78 141 6,6 93,4 

14 93 44,8/27,9/16,9 0/0/0 2,6/0,6/2,0 0/0/0 18,6 35,2 33,8/20,7/13,1 128 79 8,1 91,9 

15 90 0/0/0 0/0/0 19,5/11,6/19,5 0/0/0 64,7 19,9 30,9/11,5/19,3 74 117 24,5 75,5 

16 94 11,8/9,8/1,9 0/0/0 0/0,5/0 0/0/0 0 9,5 8,2/6,9/1,3 43 8 13,8 86,2 

17 93 32,3/0/32,3 4,7/0,4/4,3 0,5/0,5/0 0/0/0 10,8 12,7 12,3/0,4/12 2 79 18,4 81,6 

18 93 17,7/4/13,7 6,9/0/6,9 0/0/0 0/0/0 36,5 10,4 13/2,2/10,8 13 63 10 90 

19 92 56,5/15,1/41,5 35,8/4,2/31,7 23,0/2,7/23,0 0/0/0 69,7 32,8 34,1/5,7/28,5 41 212 3,6 96,4 

20 95 4,1/0/4,1 7,2/0/7,2 4,5/0/4,5 0/0/0 10,1 3,5 4,5/0/4,5 0 30 14,9 85,1 
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21 95 36/1,6/34,4 2,5/0/2,5 0,9/0/0,9 0/0/0 7,1 11,3 10,8/0,4/10,3 3 73 11,9 89,1 

 

 SONRASI  

Hasta 
No 

Oksj 
Sat. 
(%) 

 
AHI /AI/HI 

 
AHI /AI/HI 

Sol 
AHI /AI/HI 

 
AHI /AI/HI 

Rem 
AHI 

NRem 
AHI 

Toplam 
AHI /AI/HI 

Toplam 
Apne 

Toplam 
Hipopne 

Rem 
(%) 

NRem 
(%) 

1 91 48,2/21,7/26,6 31,5/4,1/27,5 12,9/1,8/12,9 51,4/17,1/34,3 18,8 31,5 29,9/8,9/21 56 133 12,7 87,3 

2 91 24,8/1,8/23,1 8,8/0,9/7,8 15,3/0/15,3 0/0/0 41,6 11,1 19,7/1,4/18,3 11 151 28,1 71,9 

3 92 43,4/1,3/42,1 4,4/0/4,4 4,8/0/4,8 0/0/0 14,4 22,6 21,1/0,5/21 4 147 18,5 81,5 

4 89 12,3/0/12,3 19,3/0,9/18,5 20,7/0,7/20,7 0/0/0 41,5 9,9 18,4/0,7/17,8 4 118 27 73 

5 95 45/1,1/43,9 2,9/0/2,9 4,6/0/4,6 0/0/0 4,8 13,0 11,1/0,2/10,9 1 60 4,8 13,0 

6 91 0/0/0 52/32,7/19,3 30,7/3,9/30,7 0/0/0 62,4 40,7 
42,9/17,6/25,

2 
113 162 9,7 90,3 

7 94 4/0/4 5/0/5 0,8/0/0,8 2,6/0/2,6 6,8 1,5 2,8/0/2,8 0 22 23,8 76,2 

8 95 7,4/0,2/7,2 0,5/0/0,5 0/0/0 0/0/0 13,0 4,4 5,7/0,1/5,6 1 45 15,3 84,7 

9 94 76,6/5,2/71,5 3,3/0,6/2,7 1,9/0/1,9 0/0/0 2,1 7,7 6,9/0,6/6,3 4 42 14,1 85,3 

10 95 7,7/0,4/7,3 0,5/0/0,5 0/0/0 0/0/0 10,3 3,9 5,3/0,3/4,9 13 36 21,1 78,9 

11 93 10,7/0,9/9,7 2,2/1,3/1 0/0/0 0/0/0 18,4 4,8 7,1/1,1/6 8 45 17 83 

12 92 28,2/0/28,2 9/0/9 6/0/6 0/0/0 18,2 6,4 8,5/0/8,5 0 49 18,1 81,9 

13 90 69,5/36/33,4 18,3/2,4/15,9 12,1/1,3/12,1 0/0/0 29,7 25 25,6/8/17,6 50 110 12,4 87,6 

14 91 77,5/23,8/53,7 4,5/0,6/4 6,4/0/6,4 5/0/5 25,5 18,6 20,3/5,1/15,3 33 100 24,6 75,4 

15 87 33,2/0,6/32,6 0/0/0 0/0/0 0/0/0 66,7 29 33,2/0,6/32,6 4 222 11 89 

16 92 63,1/4,1/59 1,1/0,6/0,6 2/1/2 0/0/0 1,1 7,9 6,8/1/5,8 8 36 15,8 84,2 

17 91 47,6/2,7/44,9 3,1/0/3,1 4/0,3/4 120/120/0 3,6 11,2 9,7/0,6/9 5 81 20,3 79,7 

18 93 14,7/1,5/13,3 1,3/0/1,3 0/0/0 0/0/0 5,2 7,1 5,9/1,2/5,6 8 37 11,9 88,1 
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19 92 13,4/0/13,4 3,9/0/3,9 1,7/0/1,7 0/0/0 19,4 5,2 6,5/0/6,5 0 40 9,2 90,8 

20 94 11,8/1,4/10,4 0,6/0/0,6 3,7/0/3,7 0/0/0 6,6 6,4 6,4/0,6/5,8 4 39 9,1 90,9 

21 93 24,8/0/24,8 22,2/0/22,2 13,5/0/13,5 8/0/8 36,6 12,6 15,4/0/15,4 0 65 11,7 88,3 
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EK-  

EKG BPM  

Hasta No 
 
 

Ameliyat 
 
 

Ameliyat 
 

 

Ameliyat 
 

 

1 66,213 -0,008983*t 67,68 -0,051670*t 

2 78,112 -0,277972*t 77,554 -0,208612*t 

3 76,76 -0,138490*t 78,639 -0,079724*t 

4 78,487 -0,068599*t 71,99 -0,083609*t 

5 67,85 +0,0460*t 73,36 -0,134212*t 

6 62,5 -0,164428*t 56,16 -0,100486*t 

7 67,074 -0,141610*t 64,935 -0,054856*t 

8 75,534 -0,049319*t 75,702 -0,114097*t 

9 71,78 -0,072631*t 71,590 -0,0104180*t 

10 81,75 -0,053808*t 72,5 +0,000927*t 

11 66,131 -0,094839*t 73,589 -0,135869*t 

12 79,397 -0,011432*t 84,026 -0,110440*t 

13 79,137 -0,183501*t 69,36 -0,085224*t 

14 66,71 -0,092146*t 65,668 -0,074030*t 

15 85,897 -0,092146*t 91,02 -0,214455*t 

16 74,26 -0,228188*t 73,063 -0,130657*t 

17 71,626 -0,061748*t 76,580 -0,024215*t 

18 71,88 +0,0859*t 86,871 -0,183959*t 

19 68,01 -0,176023*t 61,28 -0,051277*t 

20 69,78 +0,0119*t 82,47 -0,274394*t 

21 64,46 +0,0568*t 58,17 -0,012290*t 
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EKG AF/YF Parametresi  

Hasta No 
 
 

Ameliyat 
 

 

Ameliyat 
 
 

Ameliyat 
 

 

1 0,593 1,5 0,00862*t -0,000411*t 

2 2,467 1,713 -0,012797*t 0,00429*t 

3 2,224 4,118 0,0045*t -0,006477*t 

4 0,709 0,553 0,00674t*t -0,00098*t 

5 0,998 1,81 0,00722*t -0,014135*t 

6 0,81 1,572 0,016*t 0,0106*t 

7 1,952 2,093 0,001454*t -0,01193*t 

8 2,389 3,94 -0,003658*t -0,006751*t 

9 1,286 2,218 -0,001199*t -0,01533*t 

10 2,226 1,706 0,00199*t 0,00228*t 

11 1,264 1,711 0,0124*t -0,003968*t 

12 0,677 0,65 0,0535*t 0,0293*t 

13 0,327 2,66 0,0196*t -0,033812 

14 1,551 1,392 0,0128*t 0,00538*t 

15 2,613 0,884 -0,02077*t 0,00446*t 

16 1,945 2,819 0,00688*t -0,020624*t 

17 0,381 0,421 0,0239*t 0,0538*t 

18 1,083 0,918 -0,000593*t 0,00986*t 

19 1,88 2,23 -0,007028*t 0,000436*t 

20 1,088 2,213 0,000092*t -0,024039*t 

21 2,861 1,424 0,00973*t 0,0129*t 

 

  



72 

 

 

Hasta 
No 

 
 

Ameliyat 
 

 

Ameliyat 
 
 

Ameliyat  
 

1 2,2305 2,1599 0,000215*t -0,000073*t 

2 2,4086 2,3146 -0,000058*t 0,0000875*t 

3 2,7035 1,96333 0,00104*t -0,000276*t 

4 3,2272  1,95 -0,000266*t -0,000235t 

5 2,6122 2,7818 -0,000346*t 0,000074*t 

6 1,81117 1,9572 -0,000146*t 0,0003*t 

7 2,2637 2,2623 -0,000047*t -0,000127*t 

8 2,4808 1,34097 0,000533*t -0,000175*t 

9 2,4086 2,5033 0,000234*t -0,000203*t 

10 1,29788 2,3805 -0,000073*t -0,000053*t 

11 2,0041 1,8514 -0,00037*t 0,000052*t 

12 2,9493 1,23521 -0,00014*t -0,000017*t 

13 2,401 1,21556 0,00012*t 0,000029*t 

14 2,3629 2,5948 -0,000322*t -0,000026*t 

15 2,7976 3,9603 -0,000137*t -0,000323*t 

16 3,4803 2,52 -0,000832*t -0,000694*t 

17 2,0299 1,7721 -0,000051*t 0,000117*t 

18 2,487 1,84168 -0,00076*t 0,000146/t 

19 1,54788 1,28939 -0,000096*t 0,000162*t 

20 2,03631 2,1418 -0,000066*t -0,000158*t 

21 1,7483 1,8796 0,000486*t 0,000485*t 
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Hasta 
No 

 
 

Ameliyat 
 

 

 
 

Ameliyat 
 

 

1 1.607.385.245 1.304.134.201 -412.224,00*t 4.330.361,00*t 

2 1.968.387.470 1.443.419.531 407.814,00*t 1.261.262,00*t 

3 8.598.385.249 8.480.780.422 -1.356.439,00*t -2.403.422,00* 

4 2.476.598.226 1.885.105.143 -650.248,00*t -130.811,00*t 

5 6.831.582.038 1.712.210.878 -168.867,00*t 69.783,00*t 

6 1.567.941.438 1.613.669.872 1.211.675,00*t -259.114,00*t 

7 6.630.732.827 1.904.674.526 1.272.853,00*t -113.899,00*t 

8 18.975.081.886 1.362.255.432 -243.646,00*t -48.160,50*t 

9 8.919.222.966 829.788.754 -8.849.659,00*t 433.425,00*t 

10 3.515.889.648 705.464.432 427.499,00*t 394.121,00*t 

11 1.511.805.863 1.477.969.968 308.387,00*t 986.858,00*t 

12 6.611.968.967 2.306.603.299 182.472,00*t 1.988.480,00*t 

13 3.265.697.126 1.878.651.055 -1.835.856,00*t 1.125.884,00*t 

14 365.304.289.434 5.707.566.049 -205.063.533,00*t -3.701.755,0*t 

15 1.423.219.368 2.537.029.356 781.329,00*t 453.008,00*t 

16 209.189.342.654 2.889.249.188 63.155.794,00*t 1.024.084,00*t 

17 2.128.741.086 4.401.463.166 -476.597,00*t -851.562,00*t 

18 1.839.810.451 1.482.468.769 2.692.637,00*t 247.146,00*t 

19 619.211.009 2.393.639.528 -470.444,00*t 2.241.424,00*t 

20 1.240.724.375 1.593.925.671 -303.914,00*t -1.864.218,0*t 

21 789.892.576 6.625.851.854 2.730.875,00*t 990.083,00*t 
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Hasta 
No 

Ameliyat 
 

 

Ameliyat 
 
 

Ameliyat 
 

 

Ameliyat 
 

 

1 21.990.774,00 -18.142,70*t 32.087.911,00 -27.682,80*t 

2 14.382.482,00 -10.041,10*t 16.839.251,00 -9.113,05*t 

3 26.862.781,00 -9.235,18*t 20.158.453,00 1.858,00*t 

4 18.737.138,00 -14.571,30*t 25.060.553,00 -16.691,50*t 

5 22.428.203,00 8.212,00*t 18.697.997,00 8.557,00*t 

6 13.973.637,00 -11.439,90*t 12.124.859,00 -8.271,22*t 

7 34.909.676,00 -13.318,50*t 18.450.306,00 -7.508,30*t 

8 28.907.444,00 -19.224,90*t 22.165.580,00 -13.730,50*t 

9 30.924.136,00 -7.628,35*t 47.895.591,00 -23.901,40*t 

10 14.554.815,00 -7.953,49*t 17.092.528,00 -10.298,90*t 

11 15.130.901,00 -7.404,29*t 12.744.390,00 7.765,00*t 

12 25.758.844,00 -27.872,10*t 18.504.934,00 -16.142,70*t 

13 44.991.158,00 -38.670,10*t 44.118.643,00 -26.789,10*t 

14 11.936.934,00 -4.652,51*t 14.335.959,00 -7.487,99*t 

15 11.035.002,00 -5.091,39*t 25.774.093,00 -7.992,51*t 

16 24.030.838,00 -3.174,20*t 31.231.143,00 -8.943,20*t 

17 34.051.276,00 -26.833,10*t 43.092.947,00 -38.664,50*t 

18 20.445.234,00 -19.607,10*t 21.343.655,00 -14.749,00*t 

19 29.665.797,00 -4.095,50*t 14.974.916,00 -7.383,94*t 

20 13.086.861,00 -8.520,05*t 29.763.689,00 -34.279,10*t 

21 19.249.217,00 -5.998,47*t 17.246.216,00 -7.208,51*t 
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Hasta 
No 

Ameliyat 
 

 

Ameliyat 
 
 

Ameliyat 
 

 

Ameliyat 
 

 

1 1.163.939,00 -293,46*t 1.660.427,00 -517,98*t 

2 963.487,00 -362,72*t 16.839.251,00 -9.113,05*t 

3 2.395.959,00 -1.579,18*t 2.147.008,00 -1.362,76*t 

4 1.499.688,00 -853,21*t 1.036.901,00 -273,19*t 

5 1.884.876,00 -243,08*t 1.617.257,00 -902,93*t 

6 1.044.387,00 -392,69*t 638.840,00 305,00*t 

7 1.897.178,00 -1.131,80*t 1.147.732,00 135,00*t 

8 2.299.883,00 -1.312,66*t 2.330.580,00 -1.051,07*t 

9 -130.848,00 10.014,00*t 1.663.788,00 -810,16*t 

10 1.525.206,00 -477,35*t 1.490.719,00 -267,73*t 

11 1.137.915,00 -282,27*t 1.126.377,00 444,00*t 

12 1.103.599,00 1.007,00*t 1.023.855,00 1.304,00*t 

13 4.228.725,00 -2.603,45*t 3.276.625,00 -1.608,95*t 

14 2.268.878,00 -900,44*t 1.809.743,00 -612,94*t 

15 1.495.221,00 -572,73*t 7.956.154,00 -326,32*t 

16 1.961.619,00 -808,35*t 2.013.208,00 -670,73*t 

17 1.758.483,00 307,00*t 1.647.436,00 975,00*t 

18 1.859.708,00 -798,25*t 1.336.902,00 -457,30*t 

19 1.957.464,00 -1.107,16*t 1.220.736,00 -722,14*t 

20 954.832,00 -631,08*t 1.226.858,00 -1.217,15*t 

21 1.329.980,00 -371,96*t 1.584.642,00 -537,72*t 
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EEG Alfa Aktivitesi  

Hasta 
No 

Ameliyat 
 

 

Ameliyat 
 
 

Ameliyat 
 

 

Ameliyat 
 

 

1 5.357.558,00 -2.508,56*t 7.711.688,00 -4.797,62*t 

2 4.965.663,00 -3.202,02*t 5.893.831,00 -3.099,84*t 

3 12.678.208,00 -7.469,55*t 11.962.867,00 -7.282,02*t 

4 6.196.928,00 -3.694,66*t 6.550.002,00 -2.624,20*t 

5 6.376.932,00 2.405,00*t 6.053.322,00 994,00*t 

6 4.556.436,00 -2.395,46*t 3.275.315,00 -78,05*t 

7 10.453.387,00 -4.955,29*t 6.484.278,00 -1.365,43*t 

8 13.738.026,00 -9.318,13*t 10.387.372,00 -5.726,16*t 

9 6.966.617,00 6.295,00*t 1.663.788,00 -810,16*t 

10 5.809.752,00 -2.189,28*t 6.331.197,00 -2.204,32*t 

11 5.073.338,00 -2.127,03*t 5.091.229,00 557,00*t 

12 6.774.075,00 -4.733,50*t 5.320.542,00 -2.928,00*t 

13 25.261.736,00 -19.993,90*t 19.705.724,00 -11.677,80*t 

14 5.768.065,00 -3.048,40*t 5.913.613,00 -3.376,68*t 

15 6.431.573,00 -4.167,26*t 15.583.246,00 -1.328,02*t 

16 8.680.982,00 -1.624,25*t 10.393.044,00 -3.021,57*t 

17 6.461.562,00 -1.690,91*t 6.965.674,00 -164,15*t 

18 8.230.081,00 -5.563,99*t 8.574.005,00 -5.565,41*t 

19 10.410.898,00 -2.479,88*t 4.949.722,00 -1.481,74*t 

20 3.542.755,00 -2.248,65*t 4.473.774,00 -3.680,17*t 

21 5.710.796,00 -2.647,34*t 5.871.282,00 -3.352,22*t 
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Hasta 
No 

Ameliyat 
 

 

Ameliyat 
 
 

Ameliyat 
 

 

Ameliyat 
 

e  

1 0,9337 0,00015*t 1,4735 -0,001674*t 

2 0,2119 -0,000144*t 0,7078 -0,000083*t 

3 0,07242 -0,000053*t 0,03255 0,000006*t 

4 0,2667 -0,000098*t 0,415 -0,000422*t 

5 0,207 -0,000092*t *t0,4646 -0,000254*t 

6 2,5467 -0,004496*t 0,26712 -0,000295*t 

7 0,0563 -0,000038*t 0,454 -0,000401*t 

8 0,05445 -0,000051*t 1,178 -0,00082*t 

9 -9,22 0,0653*t 1,2248 0,000931*t 

10 0,1376 -0,000126*t 1,0533 -0,000219*t 

11 0,7308 -0,000092*t 0,9837 -0,000476*t 

12 0,08143 -0,000102*t 0,221 -0,000244*t 

13 6,626 -0,00811*t 0,9797 -0,000538*t 

14 2,4 -0,002014*t 0,2722 0,000231*t 

15 0,2723 -0,000016*t 4,664 -0,001371*t 

16 0,4492 -0,000213*t 0,4247 -0,000283*t 

17 1,105 -0,000475*t 0,841 -0,00059*t 

18 3,175 -0,002189*t 1,127 -0,000765*t 

19 1,5119 0,00143*t 3,971 -0,002333*t 

20 1,2101 0,000088*t 1,3996 -0,000753*t 

21 1,2067 -0,001207*t 0,24811 -0,000311*t 

 

 



 


