CPIMNCKM APXMB
3A LIENOKYTMHO NEKAPCTBO
SERBIAN ARCHIVES

OF MEDICINE

Address: 1 Kraljice Natalije Street, Belgrade 11000, Serbia
+381 11 4092 776, Fax: +381 11 3348 653

E-mail: office@srpskiarhiv.rs, Web address: www.srpskiarhiv.rs
Paper Accepted” ISSN Online 2406-0895

Original Article / Opurunaaau pan

Andreja Gligi¢*, Nevena Divac®', Tatjana Ili¢ Mosti¢!, Jovan Bila', Branislav
Milo3evi¢', Milo$ Basailovi¢?

Surgical Complications of Cesarean Section

Xupypuike KOMIUIMKAIMje HapeKor pe3a

YUniversity of Belgrade, Faculty of Medicine, Clinical center of Serbia, Clinic for Obstetrics and Gynecology,
Belgrade, Serbia;

University of Belgrade, Faculty of Medicine, Department of Pharmacology, Clinical Pharmacology and
Toxicology, Belgrade, Serbia

Received: January 16, 2019

Revised: March 19, 2019

Accepted: April 25,2019

Online First: May 13, 2019

DOI: https://doi.org/10.2298/SARH190116040G

“Accepted papers are articles in press that have gone through due peer review process and have been
accepted for publication by the Editorial Board of the Serbian Archives of Medicine. They have not
yet been copy edited and/or formatted in the publication house style, and the text may be changed
before the final publication.

Although accepted papers do not yet have all the accompanying bibliographic details available, they
can already be cited using the year of online publication and the DOI, as follows: the author’s last
name and initial of the first name, article title, journal title, online first publication month and year,
and the DOI; e.g.: Petrovi¢ P, Jovanovi¢ J. The title of the article. Srp Arh Celok Lek. Online First,
February 2017.

When the final article is assigned to volumes/issues of the journal, the Article in Press version will be
removed and the final version will appear in the associated published volumes/issues of the journal.
The date the article was made available online first will be carried over.

fCorrespondence to:

Nevena DIVAC

Department of Pharmacology, Clinical Pharmacology and Toxicology, Faculty of Medicine,
Dr Suboti¢a 1, Belgrade, Serbia

E-mail: nevena.divac@med.bg.ac.rs


http://www.srpskiarhiv.rs/

Srp Arh Celok Lek 2019 | Online First May 13, 2019 | DOI: https://doi.org/10.2298/SARH190116040G 2

Surgical Complications of Cesarean Section

Xupypluike KOMIUIMKAIMje [apcKor pe3a

SUMMARY

Introduction/Objective The cesarean section birth
rate has been constantly increasing worldwide over the
last decades. The complications of a cesarean section
(CS) that require relaparotomy are rather serious and
relatively rare. The aim of this paper is to present the
incidence of surgical complications after CS at the
Clinic of Gynecology and Obstetrics, Clinical Center
of Serbia in Belgrade, during the 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 statistic 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 the development of hemorrhagic
shock, complete wound dehiscence or diffuse
peritonitis. There were no lethal outcomes after CS
followed with these complications at the Clinic of
Gynecology and Obstetrics, Clinical Center of Serbia.
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%, in our
study there were no lethal outcomes.

Keywords: surgical complications, caesarean section,
relaparotomy

INTRODUCTION

CAXETAK

YBoa/lns Bpoj mopohaja myrem mapckor pesa (LIP)
cTayHO ce mnoBehaBa MIMPOM CBeTa IIOCICAHBHX
nmeneHnja. KoMmrumkamuje  mapckor — pesa.  Koje
3aXTeBajy peNlalapoTOMHjy PENaTUBHO CY PETKE alln
030mwpHe. Llwb oBOor paja je nga ce  IOKaky
WHIOUACHIMjE XUPYPUIKMX KOMIUIMKanuja HakoH [[P
Ha KimHMIM 32 THHEKONOTHjy M aKylIEpCTBO
Knuanukor nentpa Cpbuje y beorpagy Tokom
Tporoaumimer nepuoaa (2013-2015.).

Mertone Crymmja je perpocmektiBHA. Kopumiheru
oAy T00HjeHH Cy M3 MEIUIIMHCKE TOKYMCHTAIH]je
u obpaljeHn mnpeMa NECKPUNTHBHAM CTATHCTHYKUM
MeToama.

Pesynratun Penamaporomdja je TOKOM IOCMaTpaHOr
nepuozaa, Omina HeonxoaHa kon 29 (0.44%) sxeHa koj
KOjux je pahjeH uapcku pe3. Pemamaporommja je
U3BpIlIcHa 3007 KIUHUYKH M. yITpacoHOrpadcku
JIOKa3aHOT XeMaToMa TpeIber . TPOYIIHOT 3uja,
peTpPONEepUTOHEATHOI XeMaToMa, HHTPaadIOMUHAIHOT
KpBapema M pa3BOja XEMOPAarn4yHOT IIO0Ka, MOTITyHE
JEeXUCLCHIje paHe MK JU(Y3HOT MEpUTOHHTHCA. Y
npoydaBaHoM nepuony (2013-2015), va Knuaumm 3a
TMHEKOJIOTH]y M akyniepcTBo KiMHHMYKOr LeHTpa
Cpbuje Huje OWIO CMpPTHHX HCXOAa  ycliex
koMmuInkaimja L[P.

3ak/by4ak lHupzaeHnMja penamnapoToMuje y OBOj
CTYIMjH CIM4YHA je Kao y JAPYTUM TeplHjapHUM
yCTaHOBaMa, Ka0 W WHIWKAIM]je 3a PeanapoTOMH]y.
Crtona MoprajnuTeTa HAKOH pellanapoTroMuje 300r
koMIuinkanyja LIP y pasBujeHHMM 3eMibamMa HW3HOCH
2,7%, MOK y OBOj CTYAWjU HHUje OMIO CMPTOHOCHUX
Ucxo/a.

KibyyHe peum: Xupyplike KOMIUIMKAlHMje, LAapCKU
pes, penanapoTomuja.

Cesarean section (CS) birth rate has been constantly increasing worldwide over the

last decades [1]. At the Clinic of Gynecology and Obstetrics, Clinical Center of Serbia in

Belgrade this rate has increased over the last years from 30% to 37% in 2015. The increase

attributed to maternal and fetal risk factors, pathological course of pregnancy and the

obstetricians’ experience and attitude [2]. More recently, previous delivery by CS frequently

imposes the need for every subsequent pregnancy to be delivered in the same way. Maternal
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morbidity associated with emergency CS is higher compared to elective 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 membranes and greater number of
vaginal examinations 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].
This paper is aimed at presenting incidence of surgical complications after.CS at the Clinic of
Gynecology and Obstetrics, Clinical Center of Serbia in Belgrade during the three-year

period (2013-2015).

PATIENTS AND METHODS

The retrospective case study included patients who underwent relaparotomy during
the three-year period (2013-2015) aimed at management of complications associated with CS
performed due to relevant indications at the Clinic of Gynecology and Obstetrics, Clinical
Center of Serbia. During this period, relaparotomy 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 due to immediate
postoperative complications and vital threats. Data obtained from medical records were used.

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

care unit, total recovery duration period, and treatment outcome were followed-up.
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The obtained data were processed according to descriptive statistic methods using
Excel (Microsoft Corporation) and SPSS Statistics (IBM Corporation) programs. The study

was done in accord with standards of the institutional Committee on Ethics.

RESULTS

During the 2013-2015 period, the total of 19,511 deliveries was carried 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, in 24 patients (0.36%) CS was performed at the Clinic of Gynecology and
Obstetrics Clinical Center of Serbia while five patients were transferred to our Clinic post-CS
performed elsewhere in Serbia. In all women, CS was performed.under,general anesthesia.
Patients who had CS at our Clinic were prophylactically treated with nadroparin (2850 i.u.)
starting 10—12 hours after CS and with antibiotics immediately after umbilical cord clamping.

The most common indications for CS-included previous CS (in most patients, it was
the second CS while in one patient it was the 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 hematoma of the anterior abdominal wall. In two of these
patients postoperative course was complicated by subfebrile condition. Relaparotomy was
indicated due to retroperitoneal hematoma in two patients. In four patients, urgent
relaparotomy was performed due to hemoperitoneum and 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 application of Mikulicz tamponade for correction of hemostasis (Figure 1).
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The average time between CS and relaparotomy was 143 hours, that is, approximately
5.9 days. In case of wound dehiscence, time to reintervention was approximately 13.2 days,
being 3.9 days in case of hematoma. In cases of hemoperitoneum and hemorrhagic shock, the
average time before relaparotomy was seven hours while in case of diffuse peritonitis it was
158 hours, that is, approximately 6.5 days.

In all cases where hematoma was present, its evacuation, 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 correction 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
hysterectomy 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).

Reintervention was necessary in all-five patients admitted to our Clinic after CS was
performed at other institutions. Indications were the following: wound dehiscence (two
cases), anterior abdominal wall hematoma (two cases) and diffuse peritonitis associated with
development of sepsis (two cases). Wound dehiscence with or without hematoma was
resolved by wound debridement and resuture, that is, evacuation of hematoma that was
always accompanied 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 hematoperitoneum or retroperitoneal
hematoma, the intraoperative blood salvage (cell saver) procedure was followed. This method

is associated with fewer adverse effects compared to allogeneic blood transfusion.
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Autologous salvaged blood provides better quality red blood cells that have not been
subjected to the detrimental effects of blood storage.

In all patients with massive hemorrhage, following procedures were conducted:

The preservation of intravascular volume, either by intraoperative blood salvage, or using
plasma expanders;

— The use of antifibrinolytics (tranexamic acid);

— The use of tissue adhesives and fibrin glues;

— Administration of desmopressin;

— If necessary, inotropic drugs.

Perioperatively, as a relevant method of assessing coagulation, rotational
thromboelastometry Rotem® was used.

In the course of reintervention, the patients received 875 ml of blood and 425 ml of
plasma at the average, as well as 4.6 doses of cryoprecipitate at the average. During the
immediate postoperative course, all the patients were at-the 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 at the average as well as four average doses of cryoprecipitate. They were
most commonly treated with triple antibiotic therapy. All the patients responded well to the
applied measures and all were discharged to outpatient treatment in good general condition.

There were no.lethal outcomes.

DISCUSSION

Based on literature data, relaparotomy rate after CS ranges between 0.2%-0.9% [4, 6,
7, 8]. In our study, relaparotomy was indicated in 0.44% of 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,
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possibilities of appropriate diagnostic measures and monitoring at intensive care units,
technical and staff potentials and experience related to treatment of these patients. As a rule,
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 cases [9, 10, 11]. For these reasons, relaparotomy.
is most commonly performed within the first five hours of CS, which corresponds 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 approximately 13
days, while in cases with hematomas it was approximately four days.

In a large study that included 28,799 patients, relaparotomy was performed after CS
in 35 patients for the following indications: intraabdominal bleeding (34.2%), intraabdominal
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 occurred in 16.6% of all patients. Also, in a study by Huras
et al. [8] hematoperitoneum was the main indication for post CS relaparotomy. On the other
hand, the most predominant 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
[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
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commonly the result of uterine atony accompanied by severe bleeding with placenta accreta
also being significant risk factor [13].

In women who underwent relaparotomy due to hematoperitoneum or retroperitoneal
hematoma, the intraoperative blood salvage (cell saver) procedure was conducted. This is
now a standard procedure even for routine cesarean delivery in tertiary centers [14].
However, current guidelines do not support the routine use of cell salvage during CS, but-its
use is considered rational in women at high risk of hemorrhage or if unanticipated bleeding
develops during CS [15].

Assumption that duration of CS may be associated with higher risk of relaparotomy
was not confirmed in our study [5]. The incidence of maternal mortality after CS in
developed countries (USA) is 13.3 per 100,000, 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]. 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%, in our study there were no lethal

outcomes.
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Figure 1. Indications for relaparotomy @‘
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Table 1. Smooth muscle cell activation parameters

TYPE OF INTERVENTION NUMBER OF PATIENTS
Debridement and resuture 9

Evacuation of hematoma, exploration

of abdominal cavity, revision of 12 (29)

hemostasis and resuture

Suture of the uterus

Ligature of the uterine artery

Ligature of the hypogastric artery

Postpartal hysterectomy

RN WIN

Mikulicz tamponade
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