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Surgical complications of cesarean section
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SUMMARY

Introduction/Objective Cesarean section birth rate has been constantly increasing worldwide over the last
decades. The complications of cesarean section that require relaparotomy are rather serious and relatively rare.
The aim of this paper is to present the incidence of surgical complications after Cesarean section at
the Clinic of Gynecology and Obstetrics, Clinical Center of Serbia, Belgrade, Serbia, during a three-year
period (2013-2015).

Methods This is a retrospective study. Data obtained from the medical records/histories were used and
processed according to descriptive statistical methods.

Results During the observed period, relaparotomy was necessary in 29 (0.44%) women who had a CS.
Relaparotomy was performed due to clinically and ultrasonographically evidenced hematoma of the
anterior abdominal wall, retroperitoneal hematoma, hemoperitoneum, and development of hemorrhagic
shock, complete wound dehiscence or diffuse peritonitis. There were no lethal outcomes after CS followed
by these complications at the Clinic of Gynecology and Obstetrics, Clinical Center of Serbia in Belgrade.
Conclusion The incidence of relaparotomy in our study is similar to other tertiary institutions, as well as
the indications for relaparotomy. While generally observed mortality rate after post-cesarean relaparotomy
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in developed countries is 2.7%, in our study there were no lethal outcomes.
Keywords: surgical complications; caesarean section; relaparotomy

INTRODUCTION

Cesarean section (CS) birth rate has been con-
stantly increasing worldwide over the last de-
cades [1]. At the Clinic of Gynecology and Ob-
stetrics, Clinical Center of Serbia in Belgrade,
this rate has increased over the last years from
30% to 37% in 2015. The increase is attributed
to maternal and fetal risk factors, pathological
course of pregnancy, and the obstetricians’ ex-
perience and attitude [2]. More recently, previ-
ous delivery by CS frequently imposes the need
for every subsequent pregnancy to be delivered
in the same way. Maternal morbidity associated
with emergency CS is higher compared to elec-
tive CS, and maternal complications are more
frequent in repeated CS [3].

CS complications requiring relaparotomy
are rather serious and relatively rare. The most
commonly encountered complications of CS are
bleeding and infection [4, 5]. Prolonged labor,
longer time period after rupture of the mem-
branes and greater number of vaginal examina-
tions favor postoperative infections, while some
risk factors for hemorrhage at CS are uterine
atony, placenta previa, placenta accreta, and the
history of previous postpartum hemorrhage [4].

The paper is aimed at presenting incidence
of surgical complications after CS at the Clinic
of Gynecology and Obstetrics, Clinical Center
of Serbia in Belgrade, Serbia, during a three-
year period (2013-2015).

METHODS

The retrospective case study included patients
who underwent relaparotomy during a three-
year period (2013-2015) aimed at management
of complications associated with CS performed
due to relevant indications at the Clinic of Gy-
necology and Obstetrics, Clinical Center of Ser-
bia. Over the aforementioned period, relaparot-
omy was necessary in 29 patients delivered by
CS. Twenty-four women had CS at the Clinic
of Gynecology and Obstetrics, Clinical Center
of Serbia, while five patients were transferred
to our Clinic after CS was performed at some
other maternity hospital in Serbia. Therapeutic
relaparotomy was necessary in all of the afore-
mentioned women due to immediate postop-
erative complications and vital threats.

Indications for relaparotomy, time of onset
of complications, intraoperative findings, and
the type of reintervention were determined.
Postoperative period in the intensive care
unit, blood and blood derivative transfusions,
choice of antibiotic therapy, total duration of
stay in the intensive care unit, total duration
of recovery period, and outcome of treatment
were followed-up.

The obtained data were processed according
to descriptive statistic methods using MS Excel
(Microsoft Corporation, Redmond, WA, USA)
and SPSS Version 10 (SPSS Inc., Chicago, IL,
USA). The investigations were done in accord
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with standards of the institutional committee on ethics.
The data were obtained from the patients’ medical records/
histories. The anonymity of the patients was respected. No
intervention was conducted apart from standard clinical
procedures, in the best interest of patients.

RESULTS

During the 2013-2015 period, 19,511 deliveries were car-
ried out at the Clinic of Gynecology and Obstetrics. CS
was performed in 6,589 women. CS rate was 34%. It was
determined that relaparotomy was necessary in 29 patients
after CS (0.44%). Out of that number, CS was performed
in 24 patients (0.36%) at the Clinic of Gynecology and Ob-
stetrics, Clinical Center of Serbia, while five patients were
transferred to our clinic after CS performed elsewhere in
Serbia. In all the women, CS was performed under general
anesthesia. Patients who had CS at our Clinic were prophy-
lactically treated with nadroparin (2850 IU) starting 10-12
hours after CS and with antibiotics immediately after the
umbilical cord clamping.

The most common indications for CS included previous
CS (in most of the patients it was second CS, while in one
patient is was fifth CS) and twin pregnancy resulting from
in vitro fertilization. In 55% of women, emergency CS was
performed, while in 45% it was an elective CS.

In 12 women who underwent CS, relaparotomy was
performed due to ultrasonographically evidenced hemato-
ma of the anterior abdominal wall. In two of these patients,
postoperative course was complicated by the subfebrile
condition. Relaparotomy was indicated due to retroperi-
toneal hematoma in two patients. In four patients urgent
relaparotomy was performed due to hemoperitoneum and
the development of hemorrhagic shock. Reintervention
was necessitated due to complete wound dehiscence in
seven patients. In one patient, relaparotomy was required
due to the development of diffuse peritonitis, and in one
due to the application of Mikulicz tamponade for the cor-
rection of hemostasis (Figure 1).

The average time between CS and relaparotomy was 143
hours - i.e. approximately 5.9 days. In the case of wound
dehiscence, time to reintervention was approximately 13.2
days, 3.9 days in the case of hematoma. In cases of hemo-
peritoneum and hemorrhagic shock, the average time before
relaparotomy was seven hours, while in the case of diffuse
peritonitis it was 158 hours - i.e. approximately 6.5 days.

In all the cases where hematoma was present, its evacu-
ation, complete abdominal cavity exploration, revision of
hemostasis, and resuture of the anterior abdominal wall
were performed. In two cases, evacuation of hematoma
and resuture of the uterus were sufficient for the correc-
tion of hemostasis. Ligature of the uterine artery was more
frequently needed (in three patients), i.e. ligature of the
hypogastric artery (in two patients). Postpartal hysterec-
tomy with adnexal conservation was required in two cases,
out of which in one case it was accompanied by Mikulicz
tamponade due to iatrogenic injury of the common iliac
artery (Table 1).
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Figure 1. Indications for relaparotomy

Table 1. Type of intervention

Type of intervention n
Debridement and resuture 9

Evacuation of hematoma, exploration of abdominal
cavity, revision of hemostasis and resuture

Suture of the uterus 2
Ligature of the uterine artery
Ligature of the hypogastric artery
Postpartal hysterectomy

Mikulicz tamponade

12(29)

= |hINW

Reintervention was necessary in all five patients admit-
ted to our clinic after CS performed in other institutions.
Indications were the following: wound dehiscence (two
cases), anterior abdominal wall hematoma (two cases),
and diffuse peritonitis associated with the development
of sepsis (two cases). Wound dehiscence with or without
hematoma was resolved by wound debridement and resu-
ture — evacuation of hematoma that was always accompa-
nied by exploration of the abdominal cavity and revision
of the anterior abdominal wall hemostasis. Resuture of the
uterus was performed in one case and in two patients who
developed peritonitis and sepsis, postpartal hysterectomy
with adnexal conservation was mandatory.

In women who underwent relaparotomy due to hemato-
peritoneum or retroperitoneal hematoma, the intraopera-
tive blood salvage / cell saver procedure was followed. This
method is associated with fewer adverse effects compared
to allogeneic blood transfusion. Autologous salvaged blood
provides better quality red blood cells that have not been
subjected to the detrimental effects of blood storage.

In all the patients with massive hemorrhage, the follow-
ing procedures were conducted:

- preservation of intravascular volume, either by in-
traoperative blood salvage, or by using plasma ex-
panders;

- use of antifibrinolytics (tranexamic acid);

— use of tissue adhesives and fibrin glues;

— administration of desmopressin;

- if necessary, inotropic drugs.

Perioperatively, as a relevant method of assessing coagu-

lation, rotational thromboelastometry was used.

In the course of reintervention, the patients received
875 mL of blood and 425 mL of plasma on average, as
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well as 4.6 doses of cryoprecipitate on average. During the
immediate postoperative course, all the patients were on
intensive care units, with their stay averagely lasting 3.2
days, and received over the period additional 405 mL of
blood and 315 mL of plasma on average as well as four
average doses of cryoprecipitates. They were most com-
monly treated with triple antibiotic therapy. All the patients
responded well to the applied measures and all were dis-
charged to outpatient treatment in good general condition.
There were no lethal outcomes.

DISCUSSION

Based on the literature data, relaparotomy rate after CS
ranges 0.2-0.9% [4, 6, 7, 8]. In our study, relaparotomy
was indicated in 0.44% of the patients, which falls within
the range observed in other countries. The difference in
relaparotomy rates in different settings may be explained by
conditions offered by the medical institutions of higher level,
possibilities of appropriate diagnostic measures and moni-
toring in intensive care units, technical and staff potentials
and experience related to the treatment of these patients.
As arule, the rate is lower in tertiary level institutions [5].

Hemodynamic instability as a consequence of suspected
intraabdominal and/or vaginal bleeding is reported to be
the most common indication for relaparotomy after CS,
accounting for approximately 66-68% of the cases [9, 10,
11]. For these reasons, relaparotomy is most commonly
performed within the first five hours of CS, which corre-
sponds to clinical picture of hemodynamic instability [6].
In our study, hemoperitoneum and hemorrhagic shock
were not so common. They were recorded in 15.38% of
all surgically corrected complications of CS, and they were
resolved within 10 hours of CS. Somewhat longer period
of approximately two weeks before treatment is reported
in cases of infected hematomas. In all our studied patients
with wound dehiscence, time to reintervention was ap-
proximately 13 days, while in cases with hematomas it was
approximately four days.

In a large study that included 28,799 patients, relapa-
rotomy was performed after CS in 35 patients for the fol-
lowing indications: intraabdominal bleeding (34.2%), in-
traabdominal hematoma (22.8%), and atony (8.6%) [11].
In a study by Ragab et al. [7], the most common indication
for post-cesarean relaparotomy was internal hemorrhage
(hemoperitoneum) (66.6%), while maternal mortality oc-
curred in 16.6% of the patients. Also, in a study by Huras et
al. [8], hematoperitoneum was the main indication for post-
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CS relaparotomy. On the other hand, the most predomi-
nant indications in our study were hematoma (46.15%)
and wound dehiscence (26.92%), followed by hemorrhagic
shock (15.38%) and diffuse peritonitis (3.84%), and there
were no lethal outcomes. Evidenced risk factors in a study
by Gedikbasi et al. [12] included three and more previous
CS, placental abruption, and multifetal pregnancies, which
is consistent with our findings. If hysterectomy is necessary
after CS, it is most commonly the result of uterine atony
accompanied by severe bleeding with placenta accreta also
being a significant risk factor [13].

In women who underwent relaparotomy due to hemato-
peritoneum or retroperitoneal hematoma, the intraopera-
tive blood salvage / cell saver procedure was conducted.
This is now standard procedure even for routine cesarean
delivery in tertiary centers [14]. However, current guide-
lines do not support the routine use of cell salvage dur-
ing caesarean section, but its use is considered rational
in women at high risk of hemorrhage or if unanticipated
bleeding develops during CS [15].

Assumption that the duration of CS may be associated
with the higher risk of relaparotomy was not confirmed
in our study [5]. The incidence of maternal mortality af-
ter CS in developed countries (USA) is 13.3 per 100,000
inhabitants, while in vaginal delivery the incidence is 3.6
per 100,000. General incidence of severe complications
associated with CS is 9.2%, with total maternal mortality
being 2.7% [6, 16, 17, 18]. During the three-year period
(2013-2015) there were no lethal outcomes after CS at the
Clinic of Gynecology and Obstetrics, Clinical Center of
Serbia in Belgrade.

CONCLUSION

The incidence of relaparotomy in our study is similar to
other tertiary institutions, as well as the indications for
relaparotomy. While generally observed mortality rate after
post-cesarean relaparotomy in developed countries is 2.7%,
there were no lethal outcomes in our study.

ACKNOWLEDGEMENT

This work was supported by the Ministry of Education,
Science and Technological Development of the Republic
of Serbia (Grant No. 175023).

Conflict of interest: None declared.

3. Silver RM, Landon MB, Rouse DJ, Leveno KJ, Spong CY, Thom EA,
et al. Maternal morbidity associated with multiple repeat cesarean
deliveries. Obstet Gynecol. 2006; 107(6):1226-32.

4. Diamond KA, Bonney EA, Myers JE. Caesarean section: techniques
and complications. Obstetrics, Gynaecology & Reproductive
Medicine. 2014; 24(2):39-44.

Srp Arh Celok Lek. 2019 Nov-Dec;147(11-12):688-691



Surgical complications of cesarean section

5. Levinl, Rapaport AS, Satzer L, Maslovitz S, Lessing JB, Aimog
B. Risk factors for relaparotomy after cesarean delivery. Int J
Gynaecol Obstet. 2012; 119(2):163-5.

6.  Hofmeyr GJ, Barrett JF, Crowther CA. Planned caesarean section
for women with a twin pregnancy. Cochrane Database Syst Rev.
2011; (12):CD006553.

7.  Ragab A, Mousbah Y, Barakat R, Zayed A, Badawy A. Re-
laparotomy after caesarean deliveries: Risk factors and how to
avoid? J Obstet Gynaecol. 2015; 35(1):1-3.

8. Huras H, Radon-Pokracka M, Nowak M. Relaparotomy following
cesarean section — a single center study. Eur J Obstet Gynecol
Reprod Biol. 2018; 225:185-8.

9. Akkurt MO, Coskun B, Guglu T, Cift T, Korkmazer E. Risk factors
for relaparotomy after cesarean delivery and related maternal
near-miss event due to bleeding. J Matern Fetal Neonatal Med.
2018:1-5.

10. Lurie S, Sadan O, Golan A. Re-laparotomy after cesarean section.
Eur J Obstet Gynecol Reprod Biol. 2007; 134(2):184-7.

11.  Seffah JD. Re-laparotomy after Cesarean section. Int J Gynaecol
Obstet. 2005; 88(3):253-7.

12.  Gedikbasi A, Akyol A, Asar E, Bingol B, Uncu R, Sargin A, et al. Re-
laparotomy after cesarean section: operative complications in
surgical delivery. Arch Gynecol Obstet. 2008; 278(5):419-25.

XupypLuke KOMNAUKaLmje LLapcKor pesa

13.  Demirci O, Tugrul AS, Yilmaz E, Tosun O, Demirci E, Eren YS.
Emergency peripartum hysterectomy in a tertiary obstetric center:
nine years evaluation. J Obstet Gynaecol Res. 2011; 37(8):1054-60.

14.  Milne ME, Yazer MH, Waters JH. Red blood cell salvage during
obstetric hemorrhage. Obstet Gynecol. 2015; 125(4):919-23.

15.  Klein AA, Bailey CR, Charlton AJ, Evans E, Guckian-Fisher M,
McCrossan R, et al. Association of Anaesthetists guidelines: cell
salvage for peri-operative blood conservation 2018. Anaesthesia.
2018; 73(9):1141-50.

16. Deneux-Tharaux C, Carmona E, Bouvier-Colle MH, Bréart G.
Postpartum maternal mortality and cesarean delivery. Obstet
Gynecol. 2006; 108(3):541-8.

17.  LiuS, Liston RM, Joseph KS, Heaman M, Sauve R, Kramer MS.
Maternal mortality and severe morbidity associated with low-risk
planned cesarean delivery versus planned vaginal delivery at
term. CMAJ. 2007; 176(4):455-60.

18. Kallianidis AF, Schutte JM, van Roosmalen J, van den Akker T;
Maternal Mortality and Severe Morbidity Audit Committee of
the Netherlands Society of Obstetrics and Gynecology. Maternal
mortality after cesarean section in the Netherlands. Eur J Obstet
Gynecol Reprod Biol. 2018; 229:148-52.

AHppeja nuwwnh', HeseHa uBau?, TatjaHa Mnuh-MocTtuh', JoBaH buna', BpaHucnas Munowesuh', Munow bacannosuh?

'YHuep3uteT y beorpagy, MeauumHckn dakyntet, KnuHuuku LeHTtap Cpbuje, KnuHuka 3a ruHekonorujy 1 akylepctso, beorpag, Cpbuja;
2Ynuep3uTteT y beorpagy, MegnumHckn dakyntet, UHCTUTYT 3a dapmakonorujy, KMHUYKy Gapmakonorujy n Tokcukonorujy, beorpag, Cpbuja

CAMETAK

YBoa/Llnr bpoj nopohaja nytem Lapckor pe3a (LIP) ctanHo ce
nosehaga LIMPOM CBeTa TOKOM Nocneftbux AeLieHunja. Komnnu-
KaLmje LLapCKOr pe3a Koje 3axTeBajy pesianapoToMujy penatus-
HO Cy peTKe anu NpuanYHo o36usbHe. Liumb oBor papa je ga ce
noKaxy MHUMAEHLMje XNPYPLLKNX KOMMIMKaLMja HakoH LIP Ha
KnuHuum 3a ruHekonorujy n akylepctso KnnHnykor LeHTpa
Cpbuje y beorpaay Tokom TporoguLrber nepropa (2013-2015).
MeTope CTyavja je an3ajHnpaHa No peTpoCcrneKTUBHOM TUMY.
KopuwheHn nopaum gobujeHn cy n3 MeanLMHCKE JOKYMEH-
Taumje n obpaheHn npema fLeCKPUNTUBHUM CTaTUCTUYKIM
meToAama.

Pe3syntatn Tokom mocMaTpaHor nepriofa pesnanapoTomuja
je buna HeonxopfHa Kop 29 (0,44%) »eHa Kof Kojux je paheH
Lapcku pes. Penanapotomuja je n3BpLUeHa 300r KVHNYKN 1
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YNTPacoHorpapckm foKkasaHor xeMaToMa npearer TpOyLHor
313, PETPONepPUTOHEaNTHOT XeMaToMa, MHTPaabaoOMUHANHOT
KpBapeta 1 pa3Boja XeMOParnyHor WoKa, NoTryHe feXNCLieH-
umje paHe unu andysHor neputoHuTuca. Ha KnnHuum 3a rue-
Konorujy n akylepctso KnuHuukor LeHTpa Cpbuje y beorpagy
y NpoyyaBaHOM Neproay Huje 61Uno CMPTHYX UCXOAA YCIes
Komnnvkaumja LIP.

3aksbyuak VIHUMaeHUmja penanapoTomuje y 0BOj CTYAW|U CIINY-
Ha je Kao y ApyrMm TepLujapH1UM YCTaHOBaMa, Kao 1 MHAMKaLmje
3a penanapotomujy. leHepanHo rnefajyhiu, crona moptanuTeta
nocne penanapotomuje 36or komnavikauwja LIP y pa3sujeHnm
3em/bama M3HocH 2,7%, AOK Y OBOj CTYAWjY HUje 61no cMpTo-
HOCHUX 1cxopa.

KmbyuHe peun: xvipypluke KOMMIMKaLuyje; Lapcku pes; pena-
napoTomuja
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