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Non closure of Parietal and Visceral Peritoneum 
During Cesarean Section 

Sood Atul Kumnr, 
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OBJECTIVE- To ilSsess intraoperative, Parly and late postoperative morbidity following nonclosure of parietal one 
visccrill pl'ritoneum during cesme<tn section as comparc'd to usual peritonization. METHODS -This prospective 
randomized controlled study was con·icd out in an mmcd forces zonol hospital. One hut1dred forty nine consc'cutivc 
womell scheduled for lower segment cesarean section through Pfannensteil or subumbilical midline incision wen 
randomized to either closurr (N=71) or non-closure groups (N=78). Pcrioperatiw, intTaopcrotivc and posloperotivc 
management decisions were made without reference to the nature of the groups. Statistical analysis comparee 
intraoperative and postoperative outcome behveen the two groups. RESULTS -There was sigr1ificant reduction it 
operating and onesthcsiil time, febrile morbidity, rehtrn of bowel function and period of hospitalization amongs 
the nonclosure group. There was no significant difference with regards to postoperative pain as assessed by Visua 
Analog Scale (VAS) score and number of analgesic doses, endomyometritis, cystitis and wound infection. Peritoneo 
adhesions and upward displacement of bladder were more frequently noted during subsequent cesarean in the 
closure group. CONCLUSI ON - Nonclosure of parietal and visceral peritoneum dming cesarean section is il shorll'r 
simpler, cost effective procedure associated with lesser febrile morbidity and hospitalization period, early return n 
bowel function, reduced frequency of the postoperative adhesions and upward displacement of bladder. 
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Introduction 

Cesarean section is the most common intraperitoneal 
surgical proced urc in obstelTics and gynecology. Over the 
years there' is a wider recognition of the dcsi1 e to reduce 
cesarean section rate, but there hLis been little debate on 
the operating technique. Traditionall y suturing of the 
parietal and visceral peritoneum at cesarean section has 
hcen widely accepted despite lack of evidence establishing 
its benefits. Apart from aesthetic considerations, there is 
belief that closure of peritoneum can prevent adhesion 
formation. On the conh·ary Lheoretical considerations and 
animal e>-.periments support the opposite view1

• Suture 
periloniznlion lends to cause tissue ischaemia, necrosis, 
inflammation and foreign body reactions to the suhtre 
material. These factors may slow down the healing 
process and me considered important precursors of 
adhesion forn1ation. On the other hand clean excision of 
peritoneal surfaces without suturing the cut edges 
provides for more rapid peritoneal repair and docs not 
lcod to tissue ischaemio and infection, dccreilsing the risk 
of dc\'Clopment of adhesion formation". 

There have been a few rilndomi7ed controll ed trials 
comparing nonclosure of parietal ,_., v isceral 5·" or both 
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parielol and visceral peritoneum ?,s during cesarcat 
section as compared to suture pc'ritonization. Most o 
these lTialshave addressed early poslopcrolive morbidity 
There has been one trial in which long term follow U] 

was done9. In recent study late morbidity in the form o 
increased peritoneal adhesions and upper clisplacemen 
of bladder during subsequent laparotomy were note< 
w i lh the closure of visceral peritoneum". 

The present shtdy was undertaken with the aim to asses 
inb·aoperative, emly and late postoperative �m�o�r�h�i�d�i�t�~� 

following nonclosure of both porielol and visceril 
peri toneum during cesarean section as compared lc 
suture peritonization. 

Material and methods 

In this prospective randomized controlled trial a] 

consecutive women undergoing emergency or clecliv• 
cesarean section were randomly allocated to eithe 
noncJoc;ure or closure i::,TJ·oup. Between Aug 1997 to J ul199t 
a total of J 49 women were rccrui ted for the study; 71 wer• 
randomized to nonclosure group and 78 to the closun 
group. In the nonclosure group both the parietal anc 
visceral peritoneum were left tmsulured, as compared l1 
suhu:c periton.ization with 2-0 polyglactin for visceral iln< 
parietal peritonetml in the closme group. Bolh Pfannenstil 
and subumbilical midline incisions were used and ol 
uterine incisions were low b·ansverse type. Utc1ine incisio1 
was closed in two layers with No. 2 chromic catgut iln< 
rectus sheath with No. 2 polypropvlcne. Skin Wil 
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pproxirna ted with subcuticular closure. Concmrent tubal 
gation, when required, was done by modified Pomeroy's 
!chnique. 

)ay of operation was considered as day 0. Treatment 
11oca tion was disclosed neither to the nursing nor 
1edical staff providing postoperative care, nor to the 
atients. In the absence of complications, patient was 
ischarged on the sixth postoperative day. 
'erioperative, intraoperative and postoperative 
1anagement decisions were made without reference to 
ature of the groups. The ou teo me measures noted were 
nesthesia time, operating time, postoperative pain as 
ssessed by both Visual Analog Scale (VAS) and number 
f analgesic doses given in the first postoperative day, 
2bri le morbidity, end om yometri tis, cystitis, wound 
1fection and period of hospi La liza tion. 

'ostoperative pain was measured once administrating 
10 em visual analog scale (no pain= 0, wofst pain 

ver =10) at approximately 24 hrs after surgery. Women 
vere asked to indicate the average intensity of pain 
xperienced during the last several hours. Analgesics 
vere given as needed, and the number of doses of 
tarcotic analgesics administered during the first 
>ostopera tive day was recorded. Intestinal transit was 

fable I :Patient Characteristics and Procedure Statistics 

vlaternal age (yrs) 

::>arity 

::;aslational age (wks) 

=esarean 

Primary 

Repeat 

Elective 
Emergency 

1\.nesthesia 

General 

Spinal 

Epidural 

bdominal incision 

Pfannenstiel 

Midline 

ubal ligation 

NonclosureGroup 
(N=71) 

26.5 ± 4.4'' 

2.0 ± 0.8·' 

38.0 ± 1.6'' 

46(64 .7) 

25 (35.3) 

46 (64.7) 
25 (35.3) 

58(81.6) 

9 (12.6) 

4 (5.8) 

48 (67.6) 

23(32 .4) 

23(32.4) 

Mean± SD Values in parentheses indicate percentage 
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assessed by auscultation of bowel sounds. Febrile 
morbidity was defined as temperature more than 38 C 
on two occasions 12 hours apart, excluding the first 
postpartum day. 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 with 
erythema or induration, with or without fever indicated 
wound infection. Anesthesia time (general anesthesia) 
and operation time were abstracted ·from operation 
notes. The length of postoperative hospital stay was 
calculated from medical records. 

Women were followed up at six weeks, six months and 
subsequently for one to three years. They were advised 
to report to the hospital in case of any complaints or 
late complications. Late morbidity was assessed in the 
form of chronic pelvic pain and incisional hernia. In 
women who conceived during the follow-up period and 
underwent repeat cesarean section peritoneal adhesions 
and upward displacement of bladder were recorded 
during subsequent operation. Student 't' test and Chi­
square test were used for statistical analysis of the results, 
where appropriate, with a P<O.OS considered probability 
level to reflect significant differences. 

Closure Group Significance 
(N=78) 

25.5 ± 3.5·' NS 

1.9 ± 0.6" NS 

37.9 ± 1.7'' NS 

52(66.6) NS 

26 (33.4) 

54 (69.3) NS 
25(30.7) 

65 (83.3) NS 

10 (12.8) 

3 (3.9) 

52(74.3) NS 

26(25.6) 

21(26 .9) NS 

NS- Not significant 
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Table II : Indications for Cesarean Section 

Previous cesarean 

Dysfunctional labor 
Breech presentation 

Fetal d istress 

Others 

Nonclosure Group 
(N=71) 

25(35.3) 

14(19.7) 
10(14.1) 

9(12.6) 

13 (18.3) 

Closure Group 
(N=78) 

26(33.4) 

19(24.4) 
7(8.9) 

7(8.9) 

19 (24.4) 

Values in parentheses indicate percentage NS - Not significant 

Table III : Hi gh Ri sk Factors 

Nonclosure Group Closure Group 
(N=71) (N=78) 

Bad obstdric history 21 (29.5) 23 (29.4) 

Premature rupture of membranes 14 (19.7) 12(15.3) 

Hypertensive disorders 9(12.6) 6(7.6) 

Antepartum hemorrhage 2(2.8) 5(6.25) 

In trauteri ne growth retardation 2(2.8) 4(5.1) 

Others 4(5.6) 6(7.6) 

Values in parentheses indicate percentage NS - Not significant 

Table IV : Operativ e Factors and Postoperative Morbidity 

Anesthesia time (min) 

Operating time (min) 

Postoperative pain 

VAS Score 

No. of analgesic doses 

Opening of bowels (days) 

Febril e morbidi ty 

End om yometTi ti s 

Cystiti s 

Wound infection 

Hospitalization (days) 

Nonclosure Group 
(N=71) 

40.8 ± 3.6 

30.9±6.13 

2.9 ± 0.4 

3.3 ± 0.4 

1.16 ± 0.1 

7(9.8) 

3(4.2) 

2(2.8) 

2(2.8) 

6.1 ± 0.5 

·' Mean ± SO Values in parentheses indicate percentage 

Closure Group 
(N=78) 

46.0 ± 3.5'' 

38.4 ± 6.3" 

3.0 ± 0.4" 

3.4± 0.5'1 

1.23 ± O.P 

18(23.0) 

7(8.9) 

6(8.4) 

5(6.4) 

6.5 ± 1.0 

NS - Not significant 

Pnrielnl nnd Visceral Periloneu11 

Signifi cance 

NS 

NS 
NS 

NS 

NS 

Signi f icance 

NS 

NS 

NS 

NS 

NS 

NS 

Significance 

P<O.OOI 

P<0.05 

NS 

NS 

P<0.01 

P<0.05 

NS 

NS 

NS 

P<O.Ol 
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esults 

1ere wasnu significant difference between the two groups 
tth respect to age, parity and gestational age. Both groups 
ereabosimilarwilh respect to primary I repeat or elective 
emergency cesarean section. The two groups did not 
iffer with respect to lhe type of anesthesia, abdominal 
tCision or concurreut sterilizal1on (Table 1). There was no 
ifference between lhe two groups wilh respect to the 
tdication for cesilrean sed ion 0 1 various lligh risk factors 
�~ �,�1�b�l�e�s� 11 and I 11). lhL' lllL'an ,mesthesia lime we1s 5.2 
1inutes shorlL'r (P<O.OO I) in ll tenon-closure group (1 able 
/). Operilting time �w�<�~�s� illso �s�i�g�n�t�f�i�c�a�n�~�l�y� shorter by 7.5 
1inutes (P<0.05) in the nonclosure group. There was nu 
gmficant difference between the subjects c1nd controls 

with respect tu postoperative pain as measured by both 
visual ,malog scale and the number of analgesic doses 
given. The mean return of bowel function in days was 
significantly earlier in the subjects than conh·ols 1.16 (SO 
0.1) days and 1.23 (SO 0.1) days respectively (P<O.O 1). 

There was no significant difference with regards lo 
incidence of endomyometritis, cystitis or wound infection 
between the two groups. Nonclosure group had a lower 
febrile morbidity of 9.8% as compared to 23.0% in the 
control group (P<0.05). The mmn posto'perati\ e hospital 
stay was sit,'1<ificant1y shorter viL 6.1 ± 0.5 da;s in the 
nonclosure gwup than 6.5 ± 1.0 days in the control group 
(P<O.Ol). There were no women with pelvic pain or 
incisional henlia in ei ther group during the follow up 

'able V: Operative Findings during Subsequent Cesarean 

'eritoneal adhc:-.ions 

Jpwards displacement of bladder 

Nonclosure Group 
(N=l4) 

0 

0 

Values in parenthc:-.es indicate percentage 

Jeriod during which 26 women underwent repeat 
:esarean of which l-1 belonged to nonclosure and 12 to the 
:]o<.,urc group (Table V). There was .:;ignific ant increase in 
he peritoneal adhesions and upv' Mds di:-.placement of 
.1ladder noted at the time nf repeclt :-.urgery in the closure 
5roup a;, compared to nonclosure group (P<0.05 and P < 
).01 rc;,pecti' ely) 

Discussion 

Peritoneum is replaced denovo from its underlying 
connecti ve layer rather than by creeping from the cut 
mesothelial margins. Open peritoneal surfaces may 
actuall y speed removal from peritoneal cavity uf bacteria 
and potential media through uncomplicated stromal 
contact. After 48-72 hours entire surface is 
rernesothclialized simultaneously and not gradually from 
the cut edges as in case of skin wocmds. E.egeneration of 
peritoneal defects is completed in five to six days and large 
defects heal as fast as small ones. Adhesion forma lion after 
peritoneal closure is primetrily the result of foreign body 
reaction'> to the suture ma leria I, i:-.chaemia, tissue necrosis 
and inflamm,1tion110 It had been reported in rat 
experiment;, that it i;, nut the seros,1l integrity but tis:-.ue 
ischaemic1, which is impl>rlatll lactur in the etiology ot 
postoperative adhesions2. Therefore nonclosure of 
peritoneum may acluc:lly promote healing and reduce 
c1dhesion formation. 

ln the first reported randomized controlled trial 
involving nonclosure of both parietal and v isceral 
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Closure Group 
(N=12) 

3(25.0) 

4(33.3) 

Significance 

P<O.OS 

P<O.Ol 

peritoneum, Hull and Varner 7 while assessmg 
immediate postoperative morbidity, concluded that 
peritoneal nonclosure appeared to have no adverse effect 
on immediate postoperative recovery, may decrease 
post operative narcotic requirements, allows less 
complicated return of bowel function and provides a 
simplifi ed and shorter surgical procedure. lron eta! 8 in 
their study assessing short lerm postoperative morbidity 
found no ;,ignificant difference in the length of hospital 
stay, level of postoperative pain, number of analgesic 
doses given and febrile morbidity. Mean operating lime 
was shorter in nonclosure group and postoperative i leus 
resolved later in closure group. Gnmdsell el al 9 in a long­
term follow-up of at! east one-year reported that operating 
time, postoperative morbidity and wound infection and 
hospital stay were signifi cantly lower in nonclosure group. 
The incidence of wocmd dehiscence, urinary tract infection 
and opening of bowels were similar in both groups. Woyton 
et a]" in a study of nonclosure of visceral peritoneum 
reported no difference in regards to postoperabve course 
between tv\'o groups. However, nonclosure of visceral 
peritoneum reduces frequency of posloperati\'e adhesions 
and upward dislocati on of urinary bladder. In Cochrane 
teview by Wilkinson and Enkin11 including four trials 
involving 1194 women, nonclosure saved operating lime 
with no significant differences in postoperative morbidity, 
analgesic requirements and length of hospital stay. They 
found a consistent although insignificant trend for 
improved immediate postoperative outcome if the 
peritoneum was not closed. 
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In the present study, there was significant decrease in 
�a�n�e�~�t�h�e�s�i�a� and uperalion lime as found in other studies 
'-;·'. Decre,be in opera ling lime i& associated 'v\'ith lesser 
anesthesia exposure and diminished intraoperative 
anaesthetic requirements. Decreased postoperative pain 
has been reported with nonclosure of peritoneum5. l t has 
been suggested lhal nonclosure may be associated with 
lesser postoperative pain, because no tension is placed on 
the peri to neal wmmd edges. In our shtd y, there was no 
significant difference in the postoperative pain. Thb is 
similar lo that reported by olhers8•9. Significantly higher 
febrile morbidity fotmd in this study is similar lo that 
reported by some 5·

9
. But other studies have reported no 

differencev.s.12• Theoretically, higher febrile morbidity may 
be due to the formation of subperitoneal pockets resulting 
from Lhe suhtre; which could fill with blood and wound 
secretions tha l serve as a media for bacteria growth. Faster 
rehtrn of bowel function in this study is similar to Lhat 
reported by some"·"-However, one study has reported no 
difference-. No signi ficanl difference was found in respect 
of endomyomelri Lis, cysli li s and wound infection, which 
is similar lo Lhal reported in some shtdies3·

8
. Others have 

reported significantly higher incidence in the closure 
group'.? Decreased hospital stay found iu this study 
reflects short term postoperative morbidity and is similar 
to that reported by some'.'JD. ButoU1er shtdie&have reported 
no difference'·'·"'"· 

In the present study, there were no women with !ale 
postoperative complications such as chronic pelvic pain 
or incisional hernia in either group that could be 
attributed Lo complications associated with lower 
segment cesarean section. This is also reported by 
Grundsel et al9 • Increased incidences of peritoneal 
adhesions and upward displacement of urinary bladder 
found in the closure group in this study are similar to 
lhal reported b) Woyton el al6. It could be attributed to 
tissue ischaemia, necrosis, inflammation and foreign 
body n:'clCtion to the suture material. However, Tulandi 
et al 11, �~�l�u�d�i�e�d� the effect of peritoneum closure after 
reproductive surgery by Pfannenstiel incision clinically 
and by second look lapmoscopy and found no difference 
in the postoperative complications, wound healing, and 
adhesions lo previous laparotomy incision after 
laparolumy closme with orwithoutperitoneal suturing. 
Although not specifically addressed by this study, 
potential economic benefits include decreased 
anes lhesia, operating room costs, personnel time and 
suture expenses. 

In the present shtdy, the follow-up period was limited 
to one to three years because of migratory nature of the 
study population due Lo service conditions involvi ng 
freg uent separation of families and regular transfers every 

l'ant'lal ond Viscaol Pcnlon.:unr 

two lo llu·ee �y�e�<�~�r�s�.� r·urllwr �s�t�u�d�i�c�~� with large I sample size 
and longer follm v up ilrc needc< I lo ,,s.,e.,s the long term 
morbidity followmg nnn\ losur<>. 
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