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Exteriorization Of Uterus At Cesarean Section 

Sood A tu! Ku111nr 
Department of Obstetrics and Gynecology, Military Hospital, Jhansi-284 001 

OBJECTIVE - To assess intraoperative and postoperative morbidity following extcriori"ation of uterus at L"CSCHcan 
section, as compared to intraperitoneal repair of the uterus. M ATERIA L A ND M ETHODS - Two hundred ancl 
nineteen consecutive women scheduled for low transverse cervical cesarean section through Pfannenstiel or sub
umbi I iL 'CII micll i ne incision 1verc randomi7cd to either extcriorintion (N = I 11) or intapcri to neal rcpai r group (:\ = 
IOH). Pcriopcrati\ c, intraoperative and postoperative management decisions were made vvithout reference to 
trca tmcnt groups. StCJtisticCil �C�l�n�<�~�l�y�s�i�s� compared intraoperative and postoperative outcome between the two groupf>. 
RESULTS- There were signifitCint reductions in intraoperative blood loss (P<0.05), febrile morbidity (P<0.05) <1ncl 
pcriopcrati\ L' hemoglobin decrease (P<0.05) in the study group as compared those in the control group There vvCis 
no signjficant d iffcrcncc between the two groups regarding intraoperative pain, nCJusea and retching or vomiting 
�<�~�m�o�n�g�s�t� patients undergoing cesarean section under regional anesthesia. There was no significant difference in 
opcr<1ting time, Clncsthcsia time and postoperative pain as assessed by both Visual Analog Scale (VAS) score Clnd 
number of analgesic doses. The two groups did not differ significantly with regard to time needed for return of 
bovvcl function, incidence of cndomyomctritis, cystitis, wound infection and period of hospitalization. 
CONCLUSION - Exteriorization of uterus at cesarean section is associated with lesser intraoperative blood loss, 
peri operative hemoglobin fall and reduced febrile morbidity as compared to intraperitoneal repair of the uterus 
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Introduction 
Ccsarc<1n section is the most common intraperitoneal 
surgical proccd urc in obstetrics. Though over the years 
there is a wider recognition of the desire to reduce 
ccsCJrcan section rate, there h<1s been litt le debate on the 
operating tcchnique1. 

Various studies on the techniques of performing a 
caesarean section have focused on reducing the 
operating time, blood loss, wow1d infection and cost. 
Exteriorization and traction on uterus after delivery 
of fetus CJnd placenta arc a common practice with the 
belief that it gives better access to the lower uterine 
segment, facilitates uterine suturing and decreases 
blood �l�o�s�s�.�~� Patients commonly complain of pain, 
nausea and vomiting with uterine exteriorization under 
regional anesthesia. Intraoperative hemodynamic 
instability and increased puerperal morbidity are 
other hypothesized complications of the technique. 
I Iighcr incidence of rare but often life threatening 
complications like venous air emboli?ation has been 
reported vvith cxtcrioriLation1

. 

There have been a few randomized controlled trials 
comparing intraoperative and postoperative morbidity 

Pnper rl't 't'iVI•d on 17 / I 0/02 ; nrrppfed 011 8/5/03 

Correspondence : 
Sood Atul Kumar 
Department of Obstetrics and Gynecology, Military Hospital, 
Jhansi - 284 001. 
Phone-0517-370891 Email- atulksood@vsnl.com 

following exteriorization of uterus compared with 
intraperitoneal or in situ �r�c�p�<�~�i�r�. �~�· �+ �6� But the conclusions 
drawn from these trials have been conflicting. Some of 
these trials have been criticjzcd for poor methodology 
and po1vcr. Presently there is not enough information to 
evaluate the routine usc of exteriorization of the uterus 
for repair of the uterine incision and further studies arc 
needed to examine the value of �c�x�t�e�r�i�o�r�i�;�~�a�t�i�o�n� of the 
uterus whilst repairing ie·0 . 

The present study was undertaken with the aim to 
assess intraoperative and postoperative morbidity 
following exteriorization of uterus at cesarean section as 
compared to those with intraperitoneal or in situ repair 

Materi al and methods 

This prospective randomiLcd controlled trial was 
conducted at an armed forces zonal hospital Informed 
consent was taken from all subjects. All consecutive 
women undergoing emergency or elective cesMcan 
section vverc randomly allocated to exteriorization or 
intraperitoneal group. Randomjzation was by computer 
generated random numbers and the �r�a�n�d�o�m�i�;�~�c�d� 

allocations were kept secure in scaled envelopes, which 
vvere in the operation room. [n the �c�x�t�c�r�i�o�r�i�;�~�a�t�i�o�n� group 
uterus was exteriorized after delivery of fetus and 
placenta for repair, while in the intraperitoneal group 
repair was done in situ. 

Both Pfannenstiel and subumbilical midline incisions 
were used and all uterine incisions were l01v transverse 
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type. Placenta was removed by controlled traction after 
spontaneous separation. Uterus was exteriori:ted after 
delivery of placenta. Uterine incision was closed in 
single layer with :\o. 2 chromic catgut. Visceral and 
parietal peritoneums were not closed. Rectus sheath was 
approximated with No. I polypropylene. Skin was 
approximated with subcuticular closure. Tubal ligation 
wa::. done by modified Pomeroy's technique. 
lntraoperativL' blood loss wa::, calculated �~�y� measuring 
blood in the suction apparatus and on sterile drapes 
before abdominal irrigation and by evaluating the blood 
in abdominal svvabs and gau:tes. In (·ases operated under 
regional anesthesia, intraoperative pain, nausea, 
retching and' omiti ng vvere noted. 

Day of operation was considered as day 0. Treatment 
allocations vvas disclosed neither to the nursing or 
medical staff providing postoperative care, nor to the 
women. Peri operative, intraoperative and postoperative 
management decisions were made vvithout reference to 
treatment groups. The outcome measures noted were 
anesthesia time, operating time, intra operative blood 
loss, postoperative pain as assessed by both Visual 
Analog Scale (VAS) and number of analgesic doses 
gi' en in the first post operative day, return of bowel 
function, periopertative decrease in hemoglobin, febrile 
mo,;bid ity, endomyometritis, cystitis, wound infection 
and period of hospitalization. In the absence of 
complications, patient vvas discharged on the sixth 
postoperative day. 

Postoperative pain was measured once employing a 10 
em visual analog scale (no pain= 0, worst pain ever= 
10) at approximately 24 hours after surgery. Women 
were asked to indicate the average intensity of pain 
experienced during the last several hours. Analgesics 
were given as needed, and the number of doses of 
analgesics administered during the first postoperative 
day vvas recorded. Intestinal transit was assessed by 
auscultation of bowel sounds. Febrile morbidity was 
defined as temperature more than 38.0 Con two 
occasions 12 hours apart, excluding the first 
postpartum day. 

Perioperative decrease in hemoglobin vvas calculated 
from preoperative and third postoperative day 
hemoglobin estimations. Endomyometritis was 
diagnosed if uterine tenderness and fever were present. 
Cystitis was diagnosed by a positive urine culture 
growth The presence of purulent discharge from the 
incision \·Vith erythema or induration, with or without 
fever indicated \VOund infection. Anesthesia time 
(general anesthesia) and operation time were abstracted 
from operation notes. The length of postoperative stay 
was calculated fron1 medical records. 
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Women were followed up at six vveek::. and ::,ix month::.. 
They were advised to report to the hospital in case of 
any complication. Late morbidity was assessed in the 
form of chronic pelvic pain and incisional hernia. 

Povver of the study was based on a projected sample 
si7e of 200 women, with 100 randomly allocated to each 
study group. This was sufficient at 95%, significant level 
to detect an odds ratio (OR) of 0413 for blood loss= 600 
ml vvith 92% pO\,ver, OR of 0.46 for perioperative 
hemoglobin decrease of 1.0 gm/dl with 93.7'};, power 
and 0Rof0.4l for febrile morbidity with 1'\7.4°/., power. 
Student-t test vvas used for analysis of continuous 
variables. Categorical variables were analy:ted by Chi 
square test or Fisher exact test if numbers were sma.J I. P 
<0.05 was con:,idered probability level to reflect 
significant difference. Odds ratios (OR) and Y5% 
confidence intervals (95% CI) were calculated for 
categorical data. Statistical software Epi Info 2000, 
version l. 1.2 (Center for Disease Control and 
Prevention Atlanta, Georgia, USA) was used for 
statistical analysis of data. 

Result s 

Fletween]a11 19Y9 to Jun 2000, a total of 219 women were 
recruited for the study; 111 were �r�a�n�d�o�m�i�;�~�e�d� to 
exteriorization group and I 08 to the intra peri tonal 
group. There was no significant difference between 
two groups \,vith respect to age, parity, gestational age, 
and preoperative hemoglobin. Both groups were also 
similar with respect to primary /repeat or elective/ 
emergency cesarea11 section. The two groups did not 
differ \·Vith respect to the type of anesthesia, abdominal 
incision or concurrent sterili7ation (Table 1). There was 
nod ifference between the two groups with respect to 
the indication for cesarean section or various high risk 
factors (Tables TJ and Ill). 

There was no significant difference in operating time 
and anesthesia time between the two groups (Table fV). 
There was no significant difference between the study 
and the control groups regarding intraoperative pain 
(3/20 and 2/21, respectively; P=0.59), nausea and 
retching (4/20 and 2/21, respectively; P=0.34) and 
vomiting (l /20 and 1/21, respectively; P=0.97) amongst 
patients undergoing cesarean under regional 
anesthesia. There was significant reduction in the mean 
intraoperative blood loss in the study group as compared 
to controls (597.8 ± 97.7 and 629.6 ml ± 106.1'\, 
respectively; P<0.05). Proportion of cases with blood loss 
of 600 ml \<\'ere also significantly less in the study group 
as compared to controls (P<0.05). Mean perioperative 
hemoglobin decrease was significantly lower in the study 
group as compared to the control group (0.85 gm/dl ± 

0.27 and 0.93 gm/dl ± 0.25 respectively; P<Cl.05). 
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Proportion of cases w ith perioperati ve hemoglobin 
decrease of 1.0 gm/ dl were also significantly less in the 

Tabl e I : Patient Characteri stics and Procedure 

Exteriorization 

Maternal age (years) 26.5 ± 4.5" 
Parity 2.1 ± 0.9" 

Gestational age (weeks) 38.1 ± 1.7" 

Preoperative lib (gm/ dl) 10.6 ± 0.9 

Cesarean section 

Primary 73(65.7) 

Repeat 38(34.3) 

Elective 75(67.5) 

Emergency 36(32.5) 
Anaesthesia 

General 91 (81. 9) 

Spinal 14(12.6) 

Epidural 6(5.5) 

Abdominal incision. 

Pfannenstiel 74(66.6) 

Midli ne 37(33.4) 

Tubal ligation 38(34.2) 

Exteriorization of Utems 

study group as compared to controls (P<O.Ol). Two 
cases in each group were given blood transfusion 
(P=0.67). 

In traperi to neal 

25.4 ± 3.5" 
1.9 ± 0.6" 

37.8 ± 1.8" 

10.5 ± 0.8 

72(66.6) 

36(33.4) 

76(70.3) 

32(29.7) 

87(80.5) 

18(16.6) 

3(2.9) 

77(71.2) 

31(28.8) 

32(29.6) 

Signifi cance 

NS 
NS 

NS 
s 

NS 
NS 

NS 
NS 

NS 

NS 

NS 

"Mean± SD Values in parentheses indicate percentage NS - Not significant 

Table II: Indi cations for Cesarean Delivery 

Previous cesarean section 
Dysfunctional labour 
Breech presentation 
Fetal distress 
Others 

Exteriorization 
(N=111) 

41(36.9) 
22(19.8) 
13(11.7) 
12(10.8) 
23(20.7) 

In traperi toneaJ 
(N=108) 

38(35.1) 
27(25.0) 
11(10.1) 
10(9.2) 

22(20.3) 

Values in parentheses indicate percentage NS - Not significant 

Table III : High Ri sk Factors 

Exteriorization Intraperitoneal 
(N=111) (N=108) 

Bad obstetric history 36(32.4) 32(29.6) 
Premature rupture of membranes 23(20.7) 16(14.8) 
Hypertensive disorders 13(11.7) 8(7.4) 
Antepartum hemorrhage 2(1.8) 6(5.5) 
Intrauterine growth retardation 3(2.7) 4(3.7) 

Others 8(7.2) 8(7.4) 

Values in parentheses indicate percentage NS - Not significant 

Signifi cance 

NS 
NS 
NS 
NS 
NS 

Signifi cance 

NS 
NS 
NS 
NS 
NS 
NS 
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Table- IV: OperCilive FCictors Clnd Postoperative Morbidity 

Exteri orizCiti on 
(N=111) 

Opere1 ti ng time (min) 

Anesthesie1 time" (min) 

lntrCiopcrCitive blood loss (ml) 

Intraoperative blood loss> 600 ml 

Postopcre1tive lib (gm/dl) 

PerioperCib\ e lib dccrci1se (gm/ dl) 

�J�l�b�d�e�c�r�e�C�i�s�e�~� I Ogm/dl 

Postopere1tive pe1in VAS score 

:'\o. of i1ne1lgesic doses 

Opening of bowels (de1ys needed) 

Febrile morbidity 

Endomyometr'itis 

Cystitis 

Wound infection 

llospitCili;ation (d,lys) 

31.6 ± 6.6" 

41.0 ± 3.8" 

597.8 ± 97.7" 

67 (60.3) 

9.7 ± I 0" 

0.85 ± 0.27" 

70(63.0) 

2.9 ± 0.7" 

3.5 ± 0.5" 

1.2 ± 0.2" 

11(9.9) 

05(4.5) 

03(2.7) 

03(2.7) 

6.7 ± 0.8" 

Intraperitoneal 
(N=108) 

33.0 ± 4.5" 

42.0 ± 3.0" 

629.6 ± I 06.8" 

82(75.9) 

9.1) ± 0.9" 

0.93 ± 0 25" 

85(78.7) 

3.1 ± 0.5" 

3.6 ± 0.5" 

1.2±0.1" 

23(21.2) 

10(9.2) 

08(7.4) 

07(6.4) 

7.5 ± 1.2" 

Significance 

NS 

P<0.05 

P<0.05 

l'\S 

P<Cl 05 

P<OOl 

NS 

NS 

l'\S 

P<0.05 

NS 

�~�s� 

NS 

NS 

Ci.48(0 26-0 90) 

0.46(0.24-0.88) 

0.40(0.17-0.91) 

0.46(0. 12-1.55) 

0.35(0.6-1.50) 

0.40(0.07-1.82) 

" :vlean ± SD �~�>� CA Values in parentheses indicate percentage NS Not significant 

Febrile morbidity vvas 9.9°1<, in the study group as 
compared to 23'Yo in the control group (P=0.05). The h-vo 
groups did not differ significantly with regard to 
postoperative pe1in as e1ssessed by both Visual Analog 
Scale (VAS) score and number of analgesic doses, time 
needed for return of bowel fwwtion, postoperative 
hemoglobin, incidences of endomyometritis cystitis and 
wound infection, and period of hospitalization. There 
l·vere no women I·Vi th pelvic pain or incisional hernia 
in either group during th.cfollow up period. 

Discussion 

ln the first comparative study by I Iershey and �Q�u�i�l�l�i�g�a�n�~�,� 

similar blood loss, duration of surgery, hospital stay and 
rates of puerperal febrile and infectious morbidity were 
reported in thei_rgroupsofwomen who underwent either 
uterine exteriori;ation or in situ repair. They reported 
higher vomiting in the exteriori;ation group and a higher 
mean hematocrit drop in those vvho had in situ repair. 

Magann et al4 in their prospective randomized study 
involving lOO women who were undergoing cescu·ean 
section, compared blood loss in the exterioriLed versus 
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non - exteriorized groups, vvith manue1l versus 
spontaneous placental removal subgroups. They 
reported that uterine position did not significantly affect 
blood loss in the spontaneous group or the manual 
placental removal groups and cond udcd that the method 
of placental removaJ and not the position of the uterus at 
the time of its repair had a significant role in blood loss 
during cesarean birth. 

In another study by Magann et aJ9 assessing infectious 
morbidity, operative blood loss, and length of the 
operative procedure in cesarean delivery studying 
method of placental removal and site of uterine repair 
concluded that manual placental removal and 
exteriorization of the uterus for repair of tl1e surgical 
incision increases the infectious morbidity rate in women 
receiving prophylactic antibiotics at the time of cesarean 
delivery and increases the length of hospitalization. 

Edi-Osagie et a16 in a study comparing the influence on 
cesarean section morbidity by uterine �e�x�t�c�r�i�o�r�i�;�~�a�t�i�o�n� 

compared with that by in situ repair, demonstrated that 
uterine exteriorintion and in situ repair had similar 
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�e�f�f�e�c�t�~� on perioperCitive cesarean section morbidity. Intra
operative pain reflected in inadequacy of anaesthesia, 
while vomiting reflected inadequacy of pre-operative 
prcpMation of patients. They concluded that 
cxtcriori/ing the uterus at cesarean section is a 
valid option. 

Wahab et CIJ5 in <1 r.:mdomi/cd, controlled study of uterine 
exteriorization ,:md repair Cit cesa rcan section found that 
with dfccti' c �<�m�e�~�t�h�c�s�i�a�,� cxtcriori/ation of the uterus 
for rcpai r follo\\'i ng cesarean delivery is not associated 
with signific,lnt problems and is associated with less 
blood loss. 

In a Cochrane review by Wilkinson and Enkin7 two trials 
imolving 4HG women were included. Exteriorization 
made no significe1nt difference to blood loss. 
Extcriori/ation wasCissociatcd with fewer post-operative 
febrile dnys e1nd e1 non-significant trend towards fewer 
infedions. There was e1lso a non-significant trend 
tow<1rds more nausce1 and vomiting when exteriorization 
�w�e�1�~� done under regional annlgcsia. They concluded 
that there we1s not enough information to evaluate the 
routine usc of exteriorization of the uterus for repair of 
the uterine incision. 

In the present study there was no difference in the 
operation time between the t\"-'0 groups, a f21ct similar 
to that reported by Edi-Osagi et 21! 6 In a study of stepwise 
dur21tion of ccs21rean section, Dimitrov ctal10 reported 
that exteriorisation of uterus docs not affect repair time. 
M21garu1 ct ai'

1 
reported increased operation time in the 

extcriori/cd group. Operative time has been associated 
with incrci?lscd infectious morbidity rates at cesarean 
delivery 21nd �e�n�t�<�~�i�l�s� the usc of longer-acting agents in 
p21ticnts under regional anesthcsi21, possibly the usc of 
general �a�n�c�~�t�h�e�s�i�a�,� prolonged exposure of the 
21bdomiml mntcnls to the environment and more likely 
blood loss11'n 

There w21s no significant difference between the two 
groups with reg21rd to intraopcr21tivc pain, n21usea, 
retching .:md vomiting during regional anesthesia, a 
fact similar to that reported by Edi-Osagic ct 21! 6 Hershey 
21nd Quillig21n< however reported higher incidence of 
vomiting during cxtcrioriz21tion. Dccre21sed 
intraoper21tivc blood loss in the study group is simil21r 
to that reported by Wahab et �<�~�I �" �.� llowcvcr other studies 
found no differene<·" and one study found increased 
loss in the exteriori/ed group with manu21l removal of 
pl21ccnti?l

4
. Exteriori/ation theoretically might help in 

rcduci.ng blood loss by kinking of uterine arteries during 
cxtcrioriz21tion, possibly 21lso by more effective bimanual 
compression, better 21ccess to uterine incision and faster 
suturing 21.nd hemost21sis. On the other hand relatively 
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bloodless field during exteriorization may be an 
erroneous impression as blood flows away from the 
operating field into dr21pes, unlike the pooling and 
obscuring of operating field that occurs with in 
situ repair. 

Blood Joss at ces21rcan delivery is difficult to �a�s�s�c�~�s� 

accurate1y13 More 21ccurate assessment of blood loss 
ca.n be done by using plastic drapes with �p�o�c�k�e�t�~� for 
collection of blood, �h�e�p�a�r�i�n�i�<�a�t�i�~�m� of blood Jmniotic fluid 
mixture in the suction bottle and estimation of blood 
fraction in the mixture by comparing hemoglobin 
concentration in the mixture with that of �p�C�1�t�i�e�n�l�'�~� 

blood14
. Jn the present study, to obviate the C1bm e 

limiti?ltions, change between preoperative hemoglobin 
and the third postoperative day hemoglobin \·Vas 
studied to assess the blood loss indirectly. The fall in 
peri operative hemoglobin w21s significantly lower in the 
study group, a fact similar to that reported by Wahcll, cl 
aP. However, Edi-Osagie et al 6 reported mc<ln 
perioperative hemoglobin fall in extcriori/i?ltion group 
to be more th21n tbat in in situ repair but the difference 
Wi?IS not signific21nt. 

There Wi?IS no difference in the postoperative p21in �a�~� 

assessed by both VAS score and number of analgesic 
doses. A trend towards higher immediate and l21te pC1in 
score in the cxteriorizi?l tion group reaching signi ficC1nce 
on d21y three has been reported by Edi-( )sagic et 21! " In 
the present study pain was assessed only in the 
immedi21te postoper21tive period. 

Significantly lower febrile morbidity found in this study 
in the exteriorization t,>Toup is simil21r to that reported by 
others7•

9 But some other studies h21ve reported no 
difference"·6 Lower febrile morbidity has been i?lttributL'd 
to reduced oper21ting time, but the difference in operating 
time between the two groups in the present study was 
not sigrufic21nt. Insignificant trend �t�o�w�a�r�d�~� decreJsed 
infectious morbidity in the form of endomyometrilis, 
cystitis and wound infection Wi?IS noted in the prec,ent 
study which is simil21r to that reported by Wilkinson 
and Enkin7 llowever, two studies5•6 found no difference 
and onc9 reported higher infectious morbidity with 
exteriorization and manual rcmovaJ of placenta Length 
of hospital stay depends primarily on the infectious 
morbidity. There was no difference in the length of 
hospital stay in the present study between the two 
groups, which is simil21r to that reported by othcrs5·"

[ [owever Magann et 21l9 h21ve reported longer hospital 
stay in the exteriorization group. In the present study, 
there were no women with late postopere1tivc 
complications such as chronic pelvic p21in or incisional 
hernia in either group that could be attributed to 
complic21tions associ21tcd with lower segment 
cesarean section. 
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Our sample size ,,vas relatively small. Blood l oss 
estimated may not have been true approximation of the 
actual loss. Though perioperative hemoglobin 
decrease was also studied, better method of 
estimation of intraoperative blood loss as reported 
by Wallin and Fall 14 m.ay be more accurate. The follow
up period was limited upto six months because of 
migratory nature of the study population due to 
service conditions involving frequent separation of 
families. Further studies with larger sample size, more 
accurate assessment of intraoperative blood less and 
longer follow-up are needed to assess morbidity 
follmvi ng cxteriori/ cl tion. 
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