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Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

GA SA
Study or Subgroup Mean SD Total Mean SD Total Weight
Al-jazer etal. 102.68 50.828 140 9465 30.369 63 20.4%
El-Radaideh et al. 1211 17.4 23 80.9 17.7 35 20.2%
Hani et al. 1101 1.6 171 ar.7 1.3 131 199%
Mozibul et al. 1101 1.62 60 g7.6 1.31 B0 19.2%
Shikder et al. 117.48 2594 66 10476 1522 34 203%
Total (95% CI) 460 328 100.0%

Heterageneity: Tau®=16.11; Chi*= 744 66, df= 4 (P = 0.00001); F=99%
Test for overall effect £= 3.60 (P = 0.0003)

1912 [13.89, 16.36] =
1518 [13.19,17.16] —

048 011, 0.47]
2,76 [1.58, 2.83] =

0.55[0.13, 0.87] .

6.52 [2.97, 10.07] -

-20 10 0 10 20
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Epidural None Epidural Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI 7
1.2.1 Neonate hypoglycemia "i‘
Chenetal. 5 137 16 137 17.5% 0.29(0.10,0.81) . —
Lietal 10 133 2135 141% 5.41[116,25.17) — 9
Subtotal (95% CI) 270 272 31.6% 1.18 [0.07, 21.25] e — -3
Total events 15 18
Heterogeneity: Tau®= 3.92, Chi*= 9,77, df=1 (P=0.002); F= 90% hr
Test for overall effect Z=0.11 (P = 0.91) }
1.2.2 C-section B
Chenetal. 25 137 63 137 20.3% 0.26[0.15, 0.49] — 9D
Lietal 1 133 2 135 9.3% 0.50[0.05, 5.62] a
Subtotal (95% CI) 270 272 29.7% 0.27 [0.16, 0.46] -
Total events 26 65 3
Heterogeneity, Tau = 0.00; Chi*= 0.27, df=1 (P = 0.60); F= 0%
Test for overall effect Z=4.78 (P = 0.00001) -:,3
1.2.3 NICU admission
Chenetal 11 137 26 137 19.2% 0.37[0.18,0.79) I —
Lietal 27 133 14 135 19.5% 220(1.10,4.42) ——
Subtotal (95% Cl) 270 272 38.8% 0.91[0.16, 5.19) ———
Total events 38 40
Heterogeneity: Tau®=1.44; Chi*= 11.58, df= 1 (P = 0.0007), F= 91%
Testfor overall effect Z=0.10 (P = 0.92) | N N N
0.01 01 0 100

Favours [experimental] Favours [control]

)l ol s NICU 5 (6 s (3191395 (commelS 90 5952 (Bl ST St (Ao jloges —F JSb

SIGN olidio olwl y walgd CobsS (o) -Y Jgox

s | gLl | 9 uSed | sembl I syl Ul | s SL | 5 sdlsse | s S | sox | sas | 9y
ohlSes | oK | o SKen o) Sen o) OhSen | o), Sen o) Sen o) Sen olen | Ko | o, Ko
+ + + + + + + + + + + + 331 o0 35 yete Sl So &y anlllas ol
@ Sy Jole 3550 53z ey addllae 095 93
+ + - + + + + + + + + +
OIS 1y 09,5 o 50 oS JLie pliee adlllas
+ - + + + + + - + + + +
S e
b o8 45 Lyl aorly ol 31 Syl Jlozs!
+ + + + + + + - + + + + o 5y 5o 50 ol axilo 1y lasoe does
g ge a5l )
5155 adllas (gq5L S dalllas S5 dwo 0
_ _ _ _ _ " i B _ i _ _ ol E938 12 r ey
RO PR
&S GlS 5 oS BansS eS8 G slawlie
+ - - + + + + + + + + + I8 Candg sl ilos S5 axxlye 6,5 o 0
S9dsn oy p adlllae Jale (5 yne 0 (255
+ - + _\..Su;an_m;uba.abcysmﬂ&.a
- - - Sl lozel JB agzlye o) )
e yliel gl S50 polie 5l vl
+ + + + + + + + + + + + P el Sl R0 e S 0l
s g0 oolaiwl azs Sbj )
) i ) ) ) i ) i ) ) i ) bS5l Gt ST 5555 L apzlse o
Seber b))l
5 ot i Lol ogilly oS bgicko olse
gl oo ad S a0 Jolod g 4o 5 (b o
- - - - - + + - - + - - el ool &l Lo g ay5o 0 liedsl Lolgd
+ - - + ++ ++ ++ - + ++ + + & T ""JS =
) Js3 JB o (9) 53




s

691385 ool g ooyl 0 5ol mdaw » Jlhgom! lealy 60502 50 9 (ot 55 @

el Jai e «5""‘"‘59"-‘"” &l (NICU) ololyes
sloaly » Jhssnl oletly G2 el b
o Sl tcal 0ogy ilise Clidiod g9b90 (sol3y
ol 5l Sl (V7)) JKen 5 g asdlae guls
ol o3 50 NICU o gy & 5l ol las
Sl (& a4z ST.OVF) 092 Jlygaml by, b oo
g oz Sl 1) gl 69,00 (sl SIS
ol ez lad cadl 5l asyl ogds wisls ylis oljes
35 S sty Ll (T0) 455 e 65k ol o
$3,0 Om k) g 3l d92y alacen 3550
Sl oz ligi g yole slavaly g Jhganl leal;
(%)

s aS ol lis (Fe ) o) 5an 5 oS aalllas
oxd plol (slagn )l sl oljg sl slaaly
SLogalSoul Gln ohgh (ogee (Shotem CoU
ST aler 5l Sl o Gl zshaw o 5 ol
2 GA o olig sl VL Sls 5 ol
b Gl Bl stbo e Sumex 10 SA L anlis
hasly b ol adlas o a5 J> Lo (YY)
5o Ll iogs o gme a5 w8 bl sewndS
3 a5 oslisal gl meeb ladl
5 olyad (5 S b 698 (e Sl

5 olealy o> 53 0,8 eSad 5d Jhgul 9,02
boolaly ol o (Bl S5l plal
OSoe il ALBIS (655 9,5 Ca e 5500k ks
S sty eyl boadlen e 9 oo, cl
@k Cwl (See 00 e S el asle
obely oty el a5 )l wsile (SMSas
a0y alS weie pll pole Ll L SYsb
Ghble 5 (Sopd ooyl Wlgoe She 90 uSS
ool Vb psha ams palS ) Glels b L e
FAS 800 b B)lse 4 e Sl oo gl o
dhysnl $o500 Gl 5l oyl GRS 0gh (el
S sioslhe mls 4 s)lge (B 0 Sl (S
Ol oog cmlie 5 Jhganl pols )13 Glej Ll cass

bl Wlge 55 608 Cuxdss 2 (sl
el el Jlab al> o )0 Ygome b Jlyg0ml 5,138,

@

2 des il am 053 S5 sl Gl ke
oot 5l S Gylogne jeba (el om0
o (P72 ¢ 8ol 51 Jaw) 0b ools (Lt segas
3 ylogei 5 EQORT (505l by o5 jsbailan duz|
dezg Hlal oS gl pleaslis s cols olis
Trim and Fill zg, 5l eslazul b o> cpl b sl
odds hawd bl i, cuws l Sldlas Lzl gl
Ol o5 S8 maw o 1 (b b slel cglis
S GDM )l 45 ool o) azgs BB iS5 ol
S92y pae Gy B S 13 gl 0,00 o
Iy ool a4 5ks S 7YY Oldlas oo Xl
5 45 pl poedle (PSelel)) Wo)S e
Closly ;5 wzs BB Cols ga bosls los
soeelSsn 5 NICU 5 (s alez 1 g0l
oS Canl (5500 S5 Gl @ Az s 0,50 gy (s
A oml sl Slblllae 25150 salel coaS
OBes 5 e 5y9p0 adlllae ) oud axs)S
oot Ol 550 18 cwyp Bas b as (Y419)
3 byl 2 ST b culs a4 slaglel; )
P e g dee oo pgF W8 S Gl
S obles L2 Ceal il ol i b
3,509 o 50 Ll Copae wlen glaglen
2 09 Sl whw p @B o)l g laxs) s
el ol ol s ol e
S 50 (TY) wis )5 oS jole g ol comelSon
SIok ) ol g hsgm 4 pol> aslllas wiile o
)13 S S (6500 E9dse 9y p S0 o)l
69 2 5 lllle G5 ool 5 olazsl Lol anllas
$ossly 2 Jhsdnl 630 (2 5 st £95 U
5 oo dsllas 45 Jlo 5 s s plal > i
5 ollaxsde 51 6500 s o (Y019) ) Sen
2 olly Copde lp (Shgem sladesd] g
O wlesls @l by 4 M ol
5 dallhe ool 2l anlls IS (5, Sas
L Jheaml olesly 000 «OA) (Y-TY) o, Ken

oy slacudle 23w 4 plolygs JUl jlas ol



Iy s 08 mhuw Wilg o (Ko a5 (V--YF) o)l
Trim and 3, 5l ooliwl axms 13 356 cos
J> Gy onied Sllllas (40,5 i slp Fill
sl 1) oot Ologiae linl g Few JSis
@S ol )35 o 53l ead Jpaws by 5 05 o
sl ansls s b b b sl (e

@T Oldllo ol o Ololpsion

PS5 dged e b Siean] Jsb Slillas plx
Sldbl 5 ams iolial 1) seled coaS wlyy oo
09 W8 5 (Dot Elgsl e LS, 3 90 50 (55698
Glodedlsius 5wl ST cldlas aas wl))
5 dwslie CoblB U oS (59,m o laibinl oo 5 )l58
3 i Glidied Gl W o 1) s i),

Sy Sgan ddao) (pl

U ol lis e 45 ol s ol UTL

S97y (LU w0 5 (0908 (D O (AT
oS GDM )l uyioo ki oJlol b oyl

Sl i badl plails ol 4 5Ls 6l

02 (b slog b 53 o9 (> Jlesl Jsbo
eboo Joli 1) 6)lo)l Cubis 4D Ik ()b &S

&L olay

S, o8l ol aigSame alie cpl HBausy
253,55

OB S 93 ok

‘s;‘é)n.\é 9 ’xm.’ y

Obelen codb Gliiss axwgd axlg 5l alews

ol szl o e cob p e Gliw pd asley
.oo)fso G&Io)aé 5 s cdsdlae

lagy ] plosl Gloj @ e Loy o5l 5 Wigd e
Ly pols axdllas 5l asily ol wsl Sglice wlgi e
anlllae wils soanl oas ol Ko Slallas 5l S
Jhgsml ool plas as (V- F) o) Ko 4 5
S 5l as o cale b g eal 5l eolanal
el o Lal camd Lial38l ) ol s a8 e
2o e LiS oS was bl ) Jlasly plely slas
39 m ol e G2l &y Logsd Jl g
Ol ol lis (V- YY) o)L, en g oy addllas (YA)
<8lys Jhsam! gosne 5 Sy 5o Gl ol
ol &8 Sl Soml g hB jsbar wiles S
Jdob 5o Gl 4 5l ced (See Jlyga] oo e
(YA) awo Guals' 1) ol

Gxd g Lgd bl

obihsy 5 Selatn H950 Sy 5l addlas ol
5 gl ol g 4o el a8 3,5 slicial 5L
5 WS polp 1) e SVl Gl oawy w2
Ll ol b s oo Sialidl | laazsl plsoe
G5 g 0975 Lubls D9z g aslllas (pl yo 58 heo
ool oylias EQUEr yge;l lawgs aS jglailen «,Lil
5 Bl 2o 09 o I, 2SS Wl
el g S e obul Cute s b clalllae Lac
CoisS 4 asllhe cpl 0,08 o LT beansl IS
o)Ll o o)y olallas ST 45 walyd el b
b 5o 0sdll slacusgass sasslis 45 WS oo
a5 cwl ol g, CBd 5 diged x> cdnlllae
A spFams labl bl col Ses
1 (2=3%) Vb Seal LTk, (ppizman .o,J0%
FEBS >0 5 o9 sk o daalie Sl
Cowl Sldllas y )0 £ai5 sasmolis a5 ols las
N5 oo 5l s (6 dyemens o5l jsboas a5
axd o pL‘{d‘ 6&(‘.«109»\&0

50 Oglad cadllas cpl slacasgass o 5 Lol 51 S
Syse shskm Olaaie o Cwl g9l slabs,
aS Wleols lis ggiie Olallas .ass oo 1,8 oolal
5 e WGy e e USSR
3929 o> 2 e 0 lewm Lulph S ien

4

¢

o) g oyl sl anblé xS



s

691385 ool g ooyl 0 5ol mdaw » Jlhgom! lealy 60502 50 9 (ot 55 @

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

&b

.

Pani N, Mishra SB, Rath SK. Diabetic parturient-Anaesthetic implications. Indian Journal of Anaesthesia
2010; 54(5):387-93.

Yap Y, Modi A, Lucas N. The peripartum management of diabetes. Bja Education 2020; 20(1):5.

Kuitunen 1, Vaha-Tuisku S, Huttunen T. Gestational diabetes mellitus and labor analgesia: nationwide
register-based analysis in Finland. Acta Diabetologica 2022; 59(11):1515-7.

NHS Wales. Guideline for the Management of Diabetes in Pregnancy. 2022. Available
from:https://wisdom.nhs.wales/health-board-guidelines/cwm-taf-maternity-file/diabetes-in-pregnancyctm-
maternity-guideline-2022pdf/

El-Radaideh K, Alsawalmeh M, Abokmael A, Odat H, Sindiani A. Effect of spinal anesthesia versus
general anesthesia on blood glucose concentration in patients undergoing elective cesarean section surgery:
a prospective comparative study. Anesthesiology research and practice 2019; 2019.

Hartridge VB, Wilson RB. Balanced anesthesia for cesarean section. American Journal of Obstetrics and
Gynecology 1963; 85(5):619-25.

Sung TY, Jee YS, You HJ, Cho CK. Comparison of the effect of general and spinal anesthesia for elective
cesarean section on maternal and fetal outcomes: a retrospective cohort study. Anesthesia and Pain
Medicine 2021; 16(1):49.

Amano A, Mitsuse T, Hashiguchi A, Masuda K, Jo Y, Akasaka T, et al. Anesthesia for cesarean section in a
patient with transient diabetes insipidus. Masui. The Japanese Journal of Anesthesiology 2003; 52(2):158-
61.

Rollins M, Lucero J. Overview of anesthetic considerations for Cesarean delivery. British medical bulletin
2012; 101(2).

Berghella, V. C-section (cesarean delivery) (Beyond the Basics). UpToDate. 2024. Available from:
https://www.uptodate.com/contents/c-section-cesarean-delivery-beyond-the-basics/print.

Yang C, Geng WL, Hu J, Huang S. The effect of gestational diabetes mellitus on sufentanil consumption
after cesarean section: a prospective cohort study. BMC anesthesiology 2020; 20:1-7.

Hani DA, Altal OF, Bataineh A, Al Athamneh M, Altarawneh M, Alshawaqgfeh M, et al. The influence of
anesthesia type on perioperative maternal glycemic-stress response during elective cesarean section: A
prospective cohort study. Annals of Medicine and Surgery 2021; 64:102209.

El-Radaideh K, Alsawalmeh M, Abokmael A, Odat H, Sindiani A. Effect of spinal anesthesia versus
general anesthesia on blood glucose concentration in patients undergoing elective cesarean section surgery:
a prospective comparative study. Anesthesiology research and practice 2019; 4(1):1-8

Al-jaser Y, Kahal F, Torbey A, Rakmani N. Blood glucose changes in general and spinal anesthesia; 2022.
Hootman JM, Driban JB, Sitler MR, Harris KP, Cattano NM. Reliability and validity of three quality rating
instruments for systematic reviews of observational studies. Research synthesis methods 2011; 2(2):110-8.
Har A, Kumar R, Basu D. Pattern of Post-Operative Blood Glucose Level among Non-Diabetes Patients
Receiving General and Spinal Anesthesia at a Tertiary Health Care Facility of Eastern India. EAS Journal
of Anaesthesiology and Critical Care 2019; 1(6):106-112.

Shikder MK, Jahan A, Hossain S. Post-Operative Blood Glucose Level among Non-Diabetes Patients
Receiving General and Spinal Anesthesia. International Journal of Medical and Pharmaceutical Research
2023; 4(3):30-35.

Li G, Qi X, Tan X, Wu M, Wang H, Wen P, et al. Effect of epidural labor analgesia on maternal and infant
outcomes in parturients with gestational diabetes mellitus—A prospective cohort study. Frontiers in
Pediatrics 2022; 10:1022291.

K. M. Mozibul Haque, Shariful Islam Seraji, Samar Chandra Saha, A. M. Delwar Hossain, Noor -E-
Ferdous. Comparison of the Effects of General Anesthesia & Spinal Anesthesia for Elective Cesarean
Section in Diabetic Pregnant Women. SAS J Surg 2023; 9(2):110-116.

ChenY, Ye X, Wu H, Yuan X, Yu X, Wu H, et al. Delivery, maternal and neonatal outcomes in nulliparous
women with gestational diabetes undergoing epidural labour analgesia: a propensity score-matched
analysis. BMJ open 2022; 12(7):e060245.

Beneventi F, Locatelli E, Cavagnoli C, Simonetta M, Lovati E, Lucotti P, et al. Effects of uncomplicated
vaginal delivery and epidural analgesia on fetal arterial acid—base parameters at birth in gestational
diabetes. Diabetes Research and Clinical Practice 2014; 103(3):444-51.

Verhaeghe J, van Bree R, Van Herck E. Oxidant balance markers at birth in relation to glycemicand acid-
base parameters. Metabolism 2011; 60(1):71-7.

Sim YE, Sia AL, Tan CW, Sng BL. Implications of diabetes in obstetric anaesthesia. Trends in Anaesthesia
and Critical Care 2019; 24:26-31.

Liu ZH, Wang DX. Potential impact of epidural labor analgesia on the outcomes of neonates and children.
Chinese Medical Journal 2020; 133(19):2353-8.

Scherer R, Holzgreve W. Influence of epidural analgesia on fetal and neonatal well-being. European
Journal of Obstetrics & Gynecology and Reproductive Biology 1995; 59:517-29.


https://wisdom.nhs.wales/health-board-guidelines/cwm-taf-maternity-file/diabetes-in-pregnancyctm-maternity-guideline-2022pdf/
https://wisdom.nhs.wales/health-board-guidelines/cwm-taf-maternity-file/diabetes-in-pregnancyctm-maternity-guideline-2022pdf/

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lim G, Facco FL, Nathan N, Waters JH, Wong CA, Eltzschig HK. A review of the impact of obstetric
anesthesia on maternal and neonatal outcomes. Anesthesiology 2018; 129(1):192-215.

Algert CS, Bowen JR, Giles WB, Knoblanche GE, Lain SJ, Roberts CL. Regional block versus general
anaesthesia for caesarean section and neonatal outcomes: a population-based study. BMC medicine 2009;
7:1-7.

Liu EH, Sia AT. Rates of caesarean section and instrumental vaginal delivery in nulliparous women after
low concentration epidural infusions or opioid analgesia: systematic review. Bmj 2004; 328(7453):1410.
Lin R, Shi P, Li H, Liu Z, Xu Z. Association between epidural analgesia and indications for intrapartum
caesarean delivery in group 1 of the 10-group classification system at a tertiary maternity hospital,
Shanghai, China: a retrospective cohort study. BMC Pregnancy and Childbirth 2021; 21:1-9.

Zabetian H, Rahmanian M, Damshenas MH, Rastgarian A, Nabipour M, Hatami N, et al. The effect of
adding pethidine to bupivacaine 0.5% and ropivacaine 0.5% on pain intensity in women undergoing
elective cesarean section with spinal anesthesia: A double-blind randomized clinical trial study. The Iranian
Journal of Obstetrics, Gynecology and Infertility 2022; 25(2):1-2.

Vatankhah M, Sadeghi SE, Zarenezhad M, Jahromi AR, Kalani N, Hatami N, et al. Low doses of propofol
and midazolam on maternal hemodynamic symptoms and neonatal Apgar in women undergoing spinal
anesthesia in cesarean section: a double-blind randomized clinical trial study. The Iranian Journal of
Obstetrics, Gynecology and Infertility 2021; 24(2):41-49.

Hoseynipouya M, Rastgarian A, Kalani N, Hatami N, Damshenas MH, Mehrpour S. The efficacy and
safety of non-narcotic anesthesia in obstetrics and gynecology surgeries: a systematic review. The Iranian
Journal of Obstetrics, Gynecology and Infertility 2023; 26(5):104-113.

Zabetian H, Rahmanian M, Tadayon N, Kalani N. Comparison of pain with bupivacaine and bupivacaine-
sufentanil combination in women undergoing cesarean section with spinal anesthesia: a double-blind
randomized clinical trial. The Iranian Journal of Obstetrics, Gynecology and Infertility 2022; 25(8):8-18.
Eftekharian F, Rastegarian A, Kargarfard A, Kalani N, Mogharab F, Mousavi S, et al. Comparison of
hemodynamic changes and level of spinal anesthesia in patients with hypothyroidism and control group
undergoing caesarean section with spinal anesthesia: a case-control study. The Iranian Journal of
Obstetrics, Gynecology and Infertility 2023; 26(2):23-33.

¢

o) g oyl sl anblé xS



691595 Bl 3 o33l 30 355 by Jlygoml lesly 9300 sl 9 Sstms 95 ¢

Type of Anesthesia and the Impact of Labor Epidural Analgesia
on Glucose Levels in Cesarean Section and Neonatal Outcomes:
A Systematic Review and Meta-Analysis

Fatemeh Eftekharian®, Zhila Rahmanian?, Majid Vatankhah®, Tayyebeh Zarei*,

Pourya Adibi*, Kaveh Hedayati Emami®, Mansour Deylami®, Reza Sahraei’

1. Endocrinologist, Assistant Professor, Department of Internal Medicine, Faculty of Medicine,
Jahrom University of Medical Sciences, Jahrom, Iran.

2. Assistant Professor, Department of Internal Medicine, Faculty of Medicine, Jahrom University
of Medical Sciences, Jahrom, Iran.

3. Associate Professor, Department of Anesthesiology, Anesthesiology and Pain Management
Research Center, Faculty of Medicine, Hormozgan University of Medical Sciences, Bandar
Abbas, Iran.

4. Assistant Professor, Department of Anesthesiology, Anesthesiology and Pain Management
Research Center, Faculty of Medicine, Hormozgan University of Medical Sciences, Bandar
Abbas, Iran.

5. Anesthesiologist, Department of Anesthesiology, Faculty of Medicine, Tehran University of
Medical Sciences, Tehran, Iran.

6. Assistant Professor, Department of Anesthesiology and Critical Care, Faculty of Medicine,
Golestan University of Medical Sciences, Golestan, Iran.

7. Associate Professor, Department of Anesthesiology, Anesthesiology and Pain Management
Research Center, Faculty of Medicine, Jahrom University of Medical Sciences, Jahrom, Iran.

Received: Jul 29, 2024 Accepted: Oct 31, 2024

Introduction: Considering the sensitivity of blood glucose level of mother and baby at
the time of birth, the present study was conducted with aim to investigate the effect of
the type of anesthesia (general, spinal, epidural) on blood glucose level after surgery
and neonatal outcomes in pregnant women with gestational diabetes.

Methods: In this systematic review and meta-analysis study, databases of PubMed,
Scopus, Web of Science, SID, and Megiran were searched using a combination of
keywords of cesarean section, type of anesthesia, blood glucose level, and gestational
diabetes without time limit. Studies were included that examined the effects of types of
anesthesia such as general anesthesia, spinal anesthesia, and epidural anesthesia on
blood glucose levels, maternal stress response, opioid use, and neonatal outcomes.
Results: Postoperative blood glucose levels in spinal anesthesia were significantly lower
than general anesthesia (random effect model; 1°=99%). Removing publication bias
using the Trim and Fill method led to adjusted results that did not show statistical or
clinical differences in blood glucose levels. There was no difference in NICU admission
and neonatal hypoglycemia. The quality of evidence in most studies was very low.
Conclusion: There was no difference between general and spinal anesthesia in
glycemic control outcome. These results emphasize the importance of choosing the
type of anesthesia and monitoring during surgery in specific clinical scenarios.

Keywords: Cesarean Section, Epidural, General Anesthesia, Gestational Diabetes,
Hyperglycemia
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