[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

PIFA NPAD i ‘foJLm’fffonddeﬂjgfoﬂc oSGy ¢ oSG o ouSiiy dlao

w98 U3y 4 Oyl w 9 b Oledl) 31 ol 159 ) lg BBy g3 S 31 Amlie

(SR (> (99 (0908

LEELEN

O a5 ST Sy 2L50) g by (3L iy 095 G3E we  de g 4
Ay ol 5 630555 e 5 Spe 1B L i S el 3L o D155 58 5L 5 Al
Sadend 5o Jleamt o 51 s 010 s e 4 ol s Sl ol e Sl 5 as
Olsl3 5 55 Blay Oy sl il uns asdllas pl 5o b o il 331 35580 anS s
oo 8 alie sl 3 s e Sla B, 5 anb Oleals Sl Jeol>

Sl Ol w5l ey dbolDl JU 5 Lged Vo (S, grbale adllas ol o) M)
Y0) o sos (s s ol (G T b Olasls s 8w 53 &S 0B S s
DT 5 05 glasl s 5l L s (i Y0) (o om0 s & ol 5 G
s aslie ST 5 05 L3S 5, 0T U 5 o5 sem Ol e 5wy 5 sl 43

VFEONY PH 35 5 5 op b el la Kl anb Olasly o5 8 55 tlaasil
NAYESYA ST 5 Y4 /08£Y/+Y HCO; (YO/YFE8/AV PO, FV/AYE8/0V pCO,

PO, /Y ¥E/VY PH i a 0L s (o sos 554 s 4 oyl 05 5 3
35 HCO=YV/NEY 5 ANVVE Ve IT FY/YSEO/AY pCO, FA/NV £V ¥/ Y

FEAYEY/D PO, VA NEF/O PH :La p Sle o5 am o Bss 40 cpol s 05,5 o
25 YE/\ 4 £¥/48 pCO, 5 A/Srte/8Y LIKT YV/FALY/VO HCO;

s 035 3 DLST el s w s me )bl alail; PO, 5 ST byl g5 o
By e 3058 534 i PO2 5 S b 5 SN e g b S e ges

Sl L aS (osb a el oy ()l me (5Ll Al PO 5 o5 Oles ke
PH o ol sme Ol Olasly cilisen (gla (ag, 5 .3l 2alS PO, o sen Ol ke
(2310 3 42 s HCO3 5 pCO;

DT LI (5l e sl Olagly s sla iy 53 55 055 Slasl (g pSumdi
53 byt 0oy e GBI LAl el oty a3l it b Olasl3 015l 5
S Wy 3P0z 5 ST (o sar (Esgm SEs 4 ol

s s el ((FBS e o  & l e ek Ol eklST lals”

’TNAA))'_J"C o)/,o..."l ‘ffa)jo ‘u//eg‘_;fw/ /o}.(c olLiils “_,’_f.u): olSCify alxo

*

L gk S5
"Gy 4l S5
' el g bl S
T b I L ydesa S

T S ae e dams S

;
el o

it e e jlay Jlibl 3,5 .1
el oSl

(S ol (s id sl 0s S
ol oSl

NEA T ST - A PV o
Aals

Al olKiils o S gy oSy F

LIl 0Ll colands obls O, 1 L™
HOS] S IO S50 S N V. 15 (R DO
TYVYOAY

drsh_rafati@yahoo.com : s xSII ey


https://journals.tums.ac.ir/tumj/article-1-961-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

Olysan 5 in gt s 4l

3y50 03 935S 53 G el pde 5 Lol 4 a5 L

2 s e sl s b e s b Ol G
tmlis ol Eagn Sl Gde (Slan 0 sl o)
I35 iy 5 Jsl s JLSST 5 Blay 00 sla38
= ol iz Gl Sy 5 anb Olely Sl ol
ST 5 055 Sl S s Ol ke Ll e

.LJL»JA O‘:b'_,_'v

O U9

oo 3V Sy s rie D s 4 anllae
Oddatars 5 30350 I 51 da Aol Lad yai 2 S
et silrae gl Oyl 5o ol BU L, 5l Bl
ool o K lunl s i S OYAY ol s Ol e
Glaasses 5403 S Jls e Ol 658 8 A alél
BBl 5 sl sadisal 5 0L Kdsy s s Olal
S s ggme Db 3 5 A a8 S 558 g fes
5 o Lo g 5 Jlsl oKilesl 4 ai3s Vo=Ye 5l o

A5 S L3, AVL compact3 ¢ s>
J3 5l g sl r;,gs Y/0-¥ 035 andlas 5540 Olsly g
Sl bels b S T Olpsle il JSCie n
S g axia Y=Y GT Sl e 5 il 0 Lis
o sl (8 ¥ and Olaaly 0,8 4w 3
G e oo ol 5 (R TO) esee
OS] b DLl 03,5 Olpsle b s (L5 Y0)
g O3Sl e pn a0 A Gl 3 S
oK & d)m S poenls oo s adds 53 Y Ol
O JUsdos ks yn /0 QU 5la 5 350 0 Joate oS 4y 55
V=Y S JeeS s 5 0 S S o Sl p S e
s 03 35S n s SAS a sl e S e

dauds

Conss ol oshie 4 Sl O g ) 5

Olasls ol dmy for sy 5 5L = sl ¢ 0 gl S
0352 U35 ey S ikt kel 5,8 0 O 5o
OS S el g ) ol sk e ol 50 s
ol 5 @355 m 5 S Sl L LIS e e
slagsls shesleul V] Aol of an sl s pwae S,
st b L e P o ol 2 SR
AL o 1 2l 5 s b il D) 50 2 h 508
slaslE s et Cyse 4 Ll S e el pl g esls )3
st o ool 03 [V ] 2 enls QLA Glas O
oS Cimas Sl 503 S s ge S Sl lagls S| e ges
S Bes i S5 U Olge s 530 s kS
ol PH s s 0Ll 51 3 0T 5295 0l 5 50 Jlutde 4
S s Jeeed Sl Gobo 5l maS aslg 0 /)) i O
PH 055 (mly 2 5d o i Ja b Sl 5 S Sl osle
e Sl i 5L slagh S sl e Ol
o i Slegm b Do oS (dse (ab s
Syl onis Dope 4 s O 5 53 S e
i i ) ST 4 Wl e e sals &S bl S
s B ls ol S s ol D s 8 e
Ol pls 4o dsdy l &S S o Iy el 5 53 sl
YL bl suiS am 5 Ll 5 e aS 55 e okl Ly
3 3 U Ssdel s Do e 3 e 53 S5
pe Do 02 B 2 i b Gl 2

Selaw e SIS 5L Lagyls Sl e oslazl
DAL a5 eas ol pen pole s jLA L3I e
Sadeel 5 oS smn 5 S Sl lsF e 055 O

NN IS VA PENES

VFAD 4 oF o,lois « £F 0,90 ‘UWJK‘”/ pole oLl PR olSCiily dleo


https://journals.tums.ac.ir/tumj/article-1-961-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

A

\7Ak4

V/VY

VI

YV/A.

Y55

&/

AA7AY

\&/8n

\O/A

VE/A

e Gl 3 ol lalj 1 Juols 513555 (S0l 3 i 35 (510 1S duasli

V/¥e
\7An%

\7An%

00/
OV/as

OY/)»

YO/O
YA/V

YY/f.

AR
VV/0+

YV/Ee

sbre Sl 2l

O/NYAE-+Y
O/NYAE=-+Y

O/NYAE-+Y

FIOVVY
Q/AVYD

¥/444v

Y/A¥¥4
¥y

ATATAINTG

*/YASA
DAY AN
+/QVVY

EYSY

FIAVOO
VE/ A YAV
0/0+ 4V

ARVARZNY

AT 05031 3 G 51 Jol bt (s 2 812
St o b 5 Tukey sl Sllis 5 Wbl

JFAD yi oF o,laus c £F 0,90 ‘u//eg‘_;xwf pale olLiils PR olSCify alxo

A3 S eslanal e e

Slealy il gla by, 55 05 s Kl =) Jyu

oSSle (&) slaws
PH
VY5 A b ol
A ax o s oy
Y/¥Y Yo S e
" g
PCO,
FA/AYD: \Q b Olels
MAVALINY 0 e oy
FE/N oA YO S
" g
HCO;
Y050 ¥ b Ol
\VARRNS 0 A oy
TV/FAF YO S e
" g
&
AJAYO it b Ol
AIVYY 0 P o
NS Yo B e
AO¥ s Yoo g
PO,
YO/ A0 b ol
FANV OV o e s
Y$/ATA Yo S e
YTV Yoo o

slas s p_ffk:a VOV v Ol 470 5ulS 50 ol
Sladisel A3 o 5,5 L3-L4 Cla.d): WS
U s ey 5 Jslaids ST 5 05 sl 1 s
5 o 05 a3 s ST (555 (st Oles ke


https://journals.tums.ac.ir/tumj/article-1-961-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

Olylsas g i [gusd s 7Y

ool Blas 0 syl slas 4 Jiags ooy
Sla s s ek Olals 5l Jol= Ol 5 53 U5 5l e
i 5 (FID (o () 0l 53 (e
05 S 5 KT s e Obos e G (e sas
il sla s s b Olasls 5o ST Aglie 5 Sl
A e ges (st 5 LS e 0l

SLST 5 5L = aead OLSes 5 Rateliffe axdlas o
P s P = ool A 1l Ol
5 Goaa YA VYRR ol s (5,50 TF) V/TAS
AS U313 OLES 5 53 ged dnmslie (3550 YY) V/YAY J1j sy
a8 7555 05,5 53 4 S S e 05 S 52 PH
PH o o] oS Lo andllas G [¥] (P<0/40) oo
Soll M Oemamad (Sl 03 g0 calie (gla gy 5o
3 s st 0355 OS] s (PR/00) (Sl e
ST e 5 L adllan 3 il sy o o o
3 s 9 P et Gl S Jel Ol 5
S dal Cs a (P<e/0 e ) s w5 olel Gl
AL S ) e Sauls s s 4 LS s

Sldy s a3l v a4 0LKen 5 LON aslllas
OF 5 sreb iy am Olaals VOV o Olagls iy ab s B
b Olasls Gl as Aasls sl iy 4 Olasls
o pCO, V/¥ete/e8 | ca 5 PH KL
Sl 5 35— YONYEY/FY s HCO; 5 FV/VYEA/+0
15 PCOZ VIYVE /28 ol PH (e )l
[V] 35 YY/ASEO/NF ) HCOs O+ /1 F4A/OY

= PCO, V¥ #ONY 4l PH - Sle Lo andllas s
b Ol (8l YO/XYEY/FO Ll HCOs (F\/AYES/OV
FY/EALO/FY 1 pCO, /Y +0£F/5\ Ll L PH Sl

Sls 48 35 cpol e g2 YV/YYEY/OV I, HCO;

LSl

reS gl e edalie ) Jydr s okl s 4 CL"’
35— P sk R0 A ol 03 PH Ol
b s, 4 Oty 3 PH Olpse op 2ie 5 (PH=VAY)
oS dzls VT 0lsly s 51 3,50 ¥ L.(PH=V/F) 1s sdalioe
et Mg e s oo ol 03 e sl
3 PH) 5 slasl olie 5 Olaly cidone gl s,
L el cows 4 (gl gme bl LU, (HCO; 5pCO,
Qj_aj Shestazal b (gols pae D] Ol ¢ 3 PO,y
& ool 53 PO (P<e/ov 1) Ml s a4 aslls 5JUT
2 laey 8 ple 5l i eses hsge B

CLas sas b Ol St 3l e s 4SS
Somon b O g1 3l el bSOl 0
s SR A ol 534S S e3ls LS (e ]
oeal8 3155 P02 Ol dsen Ol de Sl 3Bl L 0 sas
Cil (ol gra s 0 38 slie sl Js il
oL e e o R & Gl 03 (Y i)
(Y Jsd) sl s S 1y 3l sl 5 PH L5 s Oley ke

03 ST ) st Ol s b sty &5
oL e st P 4 ol 03 s OB S
o YT 3 S s 2als bty g ST g Oley ke
O Gl e (golel bl LT 5 e Oley ke
(P=v/vv)) Lol s

S 3 PH o (#2552 B0 4 0l 02
Al s 4y Sl —ne Solel S| s OLe
(p=+/\Y)

VFAD 4 oF o,lois « £F 0,90 ‘UWJK‘”/ pole oLl PR olSCiily dleo


https://journals.tums.ac.ir/tumj/article-1-961-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

70 - et 3 sl Gladlj ) ol ol g oLy Sk 55 (5L IS il

T v S A [ R L PR PP YL PR P SN gt ROV S PU5 I QPR

HCO, pO, pCO, PH
AN — AN JAYA —/efn
+/447 +/OYY 2 /¥50 VYN

AP e Sda
— 0% - N ok
= P yEp

UG e a4 il 53 KT 5 055 53 5 Ol e el Kiad g 03050 - ¥ J g

HCO; pO, pCO, PH
V/YYY ARE —+/YAQ /SAS
AL VNS AR%4 o/ Y

Thavarasah asllks 5 Ls aslllas o 555 50 D] S
ol L Oll3 5 Lo andlas 3 oS ol s cpl 40 Ylazs|
s Al sl LT s leds ey ol
Llos S cs e b1y uil3sl 5 o)

s g 4 [P] 01L,LSa 5 Petropoulos asllas s
S50 (s o Jlie 03 Josdyl 5 S e
5 05,5 ;3 PH aS aals gy a0 YWA 5L 5 dl
AL Jsdsl 5 (2 e 2058 b aglis 55 o ses
53 b alie 53 ases e 05,5 53 PO, (P</00)3 5
2o AV dlsdyl 5 (B e o058

sl 3 pses hsgm 055 53P0; 35 Lo addllas o
o O3St O3l s S (P /en ) ) s VL sl b
Ot (B39 Lbie st e Pao 4 D1l b b
(3o Hstm 5 FL om) 0l £ 5 PH
Hald s 4y (51> e bl vl

S35 Ol g5 58l 4 [V] 0l Ken 5 Pence asllas s
5 ek Olasly s Ll lmlie 5 Glay 0y a3
ok Ologls 3550 Fr 45 A5 atls 55 48 55 e
e G Gl AT 5 dsdel e AP
Aol (s 055 GLaslB ) p 45 Ldls o gas

o—*’j-éz‘-' l_’;)'.'.)lj_"’“ ajj§ )J pOz 45.}‘3 QLM.J dl.&-l‘) )‘J}U

’TNAA))',J"’C o)/,o..."l ‘ffa)jo ‘u%gﬁ“/ /o}.(c olLiils “_,’_f.u/ olSCify alxo

AP sy e
YA LRSS ok
S/YSA P e

Loh Lo aallls ;3 ek Olagls es,8 53 PH 5 HCO;
aS LON aalllas 55 1yl 05,5 PH 5 il o alie Ly 35
ke 5 g5 3 S Js 4 Ll e a8 ol o aallas S
AL S Ol

L aS o eals ol [¥] 0La 5 Miller aadlas s
st 0P 00 4 Gl 03 (s Ol e L3
Lo Lo adllee s ail oo 2alS PO, 5 SIST s gas
Jds s as il el ST (Ll Oley e il 5l
oS e Sy Sl Sl e G0l s RIS
Al o sl 5 5 et

5 O&KT oLl 4 [0] 01,8 5 Thavarasah axlas s
5 Sl Jlds s sl 40 O 8 s
Sl A 5l aS dd astls y eges Lsge S 5iSl L8
OF i ils p s 5 3l aids 3V ol NG KT sl 78
S8 Y0 ST a8 dadls Jsl aids j3 V3l s ST sl 5
o B s 05 PHLCL 55 p s aids o vy
Lo aadllas 535 YO/FEV/A 36 2,5 PO, 5 V/Y Y/ Y
sy S S ol L35 YO s ol adds ST
SVSEEVY s U AL, s PH 50 Vs YL e ses

B YAV eEVE/0Y L;SL: Ly p02


https://journals.tums.ac.ir/tumj/article-1-961-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

Olysan 5 in gt s 77

D3 sLasl s Olels g5 b pe w e g L

A GLEl 5 b 0lasls s 35 LT 005 e ol
Sedel s a il 035 T35 5l cpl s Slallls ]
o s 3 iy s abie 4y Slallas Lo b Lo dalllas
o904 Ol il ol 5 DT s 2 e slasls
e R0 A ol plasil p s oy s 3 5 b

TSRSV

2l S Sl Isdal 5 ab Olals 03,5 51 i ases
ils Lo axdlas U cillas o
Ot a3 oy i OLLSan 5 Dick anllles s
e oD sgn oas  lpe 05,8 53 o Olals (s
35 PH=VY o SSle (G Y 058 8) dtls y ndsa
= 02 3V S TS5 Y e B sem 08 00
8 S o 5 A2l VSl S ST a5 Y b e e
e S b o 2 s 5 ST Sy
IN el gy 50 (st

VFAD 4 oF o,lois « £F 0,90 ‘UWJK‘”/ pole oLl PR olSCiily dleo


https://journals.tums.ac.ir/tumj/article-1-961-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-03 ]

Tehran University Medical Journal; Vol. 64, No. 4, July 2006: 61-68

Neonatal apgar scores and umbilical blood gas changes in vaginal
delivery and cesarean: a comparative study

SH. Raafati'*

H. Borna®

F. Haj Ebrahim Tehrani®
M.R. Jalali Nodoshan 2
M.H. Mozafari °

M. Eslami *

1. Department of Pediatrics, Mostafa
Khomeini Hospital, Shahed University
2. Department of Pathology, School
of Medicine, Shahed University

3. Department of Anesthesiology,
School of Medicine, Shahed Univrsity
4. School of Medicine, Shahed
University

* Mostafa Khomeini Hospital, Italia Ave.,
Palestine St., Tehran, Iran

Tel: +98(21)33135803
E-mail:drsh_rafati@yahoo.com

ABSTRACT

Background: Umbilical cord blood gas analysis is a useful method for assessment of
oxygenation and acid-base status in neonates. Severe fetal acidemia is associated with
increased perinatal mortality and increased risk of subsequent impaired neurological
development. Due to high percentage of C/S in our country and the effect of anesthetic
medications on umbilical blood gases which can cause neonatal acidosis and
hypoxemia, the study of umbilical cord blood gas in vaginal delivery versus cesarean
section is mandatory.

Methods: In this cross-sectional study one hundred samples were taken from Mostafa
Khomeini hospital in summer 2004. The samples were taken immediately of umbilical
vein after clamping the umbilical cord and analyzed after 10 minutes. Cases were
classified in to 3 groups: vaginal delivery (n=40), elective C/S under general anesthesia
(n=35) and C/S under spinal anesthesia (n=25).

Duration of anesthesia and its effect on blood gas and infants apgar were assessed.
Results: Inthe first group (vaginal delivery) mean blood gase parameters were;
pH=7.306+4.73, p0,=25.24+6.87, HCO03;=20.56+2.03, Apgar=8.82+0.38 and
pC0O,=41.82+6.57. In the second group (general anesthesia) mean blood gaze
parameters  were: pH=7.304+4.73, p0,=38.70+14.02, pC0O,=43.26+5.87,
HCO;=21.111+3 and apgar score=8.17+0.7. In the third group (spinal anesthesia) mean
blood gaze parameters were: pH=7.301+4.50, pC0,=44.1+4.99, HCO3;=21.38+2.15,
p0,=26.62+5.5 and apgar=8.60+0.62. The apgar scores and pO, demonstrated
significant relationship with type of anesthesia. The apgar score was lower and pO, was
higher in C/S under general anesthesia compared with the other two groups. There was
significant relationship between duration of anesthesia and umbilical pO

With increasing duration of anesthesia, pO, was reduced. Between the type of delivery
and anesthesia duration with PH, pO,, pCO, and HCO; were not meaningful
relationship (P<0.05).

Conclusion: There was no significant difference between type of delivery and
umbilical blood gas parameters. Neonatal apgar score in NVD is higher than the other
groups. With increasing duration of general anesthesia in C/S, umbilical po, is reduced.

Keywords: Umbilical cord blood gas, vaginal delivery, cesarean section, general
anesthesia, spinal anesthesia, apgar
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