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OPERATIONAL DEFINITIONS

Re-laparotomy: Operation performed within 60 days after the initial surgery, the purpose being
to manage previous surgery complications, achieve hemostasis, and to clear intra-abdominal

hematoma or abscess.

Maternal near-miss: Is defined by WHO as “A woman who nearly died but survived a
complication that occurred during pregnancy, childbirth or within 42 days of termination of

pregnancy”’.

Shock: State of tissue and cellular hypoxia due to either reduced oxygen delivery, increased

oxygen consumption, inadequate oxygen utilization, or combinations of these processes.

Hypovolemic shock: Rapid body fluid loss that may result in multiple organ failures due to

inadequate circulating volume and subsequent inadequate tissue perfusion.

Placenta accreta spectrum(PAS): Formerly called morbidly adherent placenta, refers to
abnormal trophoblast invasion into the myometrium and sometimes to or beyond the serosa. It

includes 3 subtypes:

e placenta accreta- Anchoring of chronic villi to the myometrium rather than decidua

basalis.
e Placenta increta- Anchoring placental villi penetrate into the myometrium

e placenta percreta- Anchoring placental villi penetrate through the myometrium to the

uterine serosa or adjacent organs.

Uterine atony: Failure of the uterus to contract following delivery.

Macrosomia: Refers to fetal weight above 4000g.



PPH: Refers to blood loss of more than 500mls following vaginal delivery and more than 12000mls

after CS.
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ABSTRACT

Background

Cesarean section (CS) delivery is on the rise worldwide and now accounts for more than one in
five deliveries, this trend is expected to rise and by 2030 nearly 29% of total deliveries are likely

to be through CS.

In LMIC maternal mortality following CS delivery is 100 times higher than in HIC. One of the
short-term and rare complications of CS is re-laparotomy after CS (R-LACS). There are few

studies on R-LACS in obstetric literature.

In Kenya, there is no study that looked at R-LACS, its therefore necessary to study the risk factors
for R-LACS and associated maternal mortality(MM) and near-miss event(MNM) in the Kenyan
content so as to improve the quality of care for CS patients and to reduce MM and MNM event

associated with R-LACS.

Objectives: To determine risk factors for re-laparotomy after cesarean section and associated
maternal mortality and near-miss events at KNH between 1% of January 2012 to 31 of December

2021.

Methodology: This was an exploratory case-control study(1:2 ratio). The data obtained were
analyzed using SPSS version 26. We used Chi-square test of association/Fisher’s exact test and
independent samples T-test/Mann Whitney U test for categorical and continuous variables
respectively, to determine the risk factor for R-LACS. A binary logistic regression was then carried
out for each significant factor. Finally, all the significant risk factors were modeled using a

backward stepwise multivariable logistic regression. This yielded the adjusted odds ratios with
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their corresponding 95% confidence intervals for the significant risk factors for re-laparotomy

following CS delivery.

The maternal mortality and near-miss events were summarized using frequency(n) and percentages
and then compared between the 2 groups (cases and controls group) using Chi-square test of

association/fisher’s exact test. Binary, as well as multivariable logistic regression, was carried out.

Results: During the study period, 82 patients who underwent re-laparotomy following CS delivery
were compared to 164 patients who did not undergo re-laparotomy after CS at KNH. The mean
age for the cases was 31+ 6.6 years versus 29 £ 5.9 years for the controls, which was statistically
with a p-value of 0.022. Age above 35 years was associated with higher odds of R-LACS as
compared to age less than 25 years, with OR 2.52 (95% CI =1.09-5.80). In backward stepwise
multivariable logistic regression we noted; history of one previous scar (aOR = 2.91(95% CI 1.01-
8.43), fetal macrosomia (aOR = 7.08 ( 95% CI 1.27-39.42), Preeclampsia with severe features
(aOR =9.17(95% CI 2.58-32.55), long operative duration of index CS delivery (aOR =4.00(1.14-
14.06),PPH ( aOR19.31(95% CI 6.57-56.75),adhesions(aOR 3.65(95% Cl 1.45-9.18) and need for

blood transfusion (aOR 42.75(95% CI 10.33-177.01) to be independent risk factor for R-LACS.

There were 4% (3cases) of maternal mortality in patients who underwent R-LACS versus none in
those who did not undergo re-laparotomy after CS. 60% of patients who underwent R-LACS
experienced MNM events as opposed to only 2% in the control group. 11% of the cases
experienced more than three MNM events,while none in the control group. Patients who
underwent R-LACS had higher odds of experiencing MNM events as compared to those who did

not undergo re-laparotomy, with aOR= 81.81(95% CI 23.64-283.17).
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Conclusion: Patients who have had; one previous scar, macrosomia, preeclampsia with severe
features, long operative duration of index CS delivery, PPH, adhesions and need for blood
transfusion during or just after CS are at higher risk of re-laparotomy following CS delivery. The
maternal mortality following R-LACS was 4%. Patients who underwent R-LACS following CS

had 82 folds of experiencing at least one maternal near-miss event.

Recommendations: Patients with risk factors for R-LACS should be identified during ANC,
followed closely, and be operated on by the most senior surgeon.

We recommend prevention and reduction of primary CS delivery, this will eventually lead to a
lower repeat CS delivery rate.

Keywords: Re-laparotomy, cesarean section, risk, maternal mortality, near-miss.

CHAPTER ONE

INTRODUCTION AND LITERATURE REVIEW

1.1 INTRODUCTION

Caesarian section (CS) is a major procedure performed in day-to-day obstetric practice (1). It is a
lifesaving procedure when medically indicated and prevents maternal and neonatal death. The rate
of CS is increasing both in LMIC and HICdue to many factors such as maternal characteristics

(extremes of ages, Obesity e.t.c), maternal request, labor induction, and epidural anesthesia(2—-4).

From 1990 to 2014, the global CS rate increased from 6.7% to 19.1%, representing a 12.4%

absolute increase and an average annual rate increase (AARI) of 4.4%. Countries that showed the
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highest increase are the middle-income(MIC) countries with 14.6points (from 6.3% to 20.9%,
AARI of 5.1%), followed by the high-income countries (HIC) with an absolute increase of
12.7points (14.5% to 27.2%, AARI of 2.6%), the low-income countries (LIC) the rate of CS rose

by 4.2% (from 1.9% to 6.1%, AARI of 5%) (5).

South America has the highest CS rate with 42.9%, while Africa has the lowest rate of CS (7.3%),

Egypt has the highest at fifty-two percent, and west Africa lowest at 3% (5).

In Kenya, similarly, there’s a rise of CS rate from 4 % in 2003 to about 9 % in 2014, though still
below the recommended WHO target (6-8). Two regions were noted to have a CS rate of above

15% (Nairobi county with 20.7% and former central province with 15.7%)

WHO recommends a CS rate of 10-15% (9), despite the rise of CS rate over 20%, this rise was

not shown to be associated with a reduction in maternal and neonatal mortality rate (5,9,10).

Despite the improvement and advances in the; techniques, blood transfusion, anesthesia, and
routine antibiotic use (2), CS just like any other operation is not without complications both in the
short and long term, sometimes associated with the risk of maternal mortalities threefold that of

vaginal delivery (11). One of the short-term complications is re-laparotomy after CS (R-LACYS)

).

R-LACS is considered a near-miss event with huge implications on the patient(12), some studies
have reported maternal mortalities following re-laparotomy post-CS ranging from 2.9% to 33%
(1,13,14). R-LACS, therefore, requires a good clinical decision, and early detection of patients
who may require re-laparotomy after CS, since it may be the last and only resort to save the life of
the patient (15). Some of the indications of re-laparotomy after CS are; intra-abdominal

hemorrhage, hemodynamic shock, and PPH among others (1,13,16,17).
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In 2018 Gedikbasi et al noted that there were only 3 descriptive studies on R-LACS in literature
(2). In light of the very few studies published on R-LACS, this study aims to investigate the risk
factors for re-laparotomy after CS and associated mortality and near-miss events at KNH between

the 1% of January 2012 and the 31% of December 2021.

1.2 LITERATURE REVIEW

1.2.1 RISK FACTORS FOR RE-LAPAROTOMY
(@) Socio-demographic characteristics

Maternal socio-demographic characteristics differences and CS delivery have been examined in
length by different studies both in LIC and HIC. Advanced maternal age was found to be
associated with a higher rate of CS, though the rate of CS differed in different studies (18,19).
Similarly, Penfield et al in USA showed a lower CS rate in young adolescent mothers, while the
CS rate increased with the age of the mother in a linear fashion (20). Similar findings were reported
by Nilsen et al in Tanzania and Manyeh et al in Ghana (21,22). Spek et al in Kenya equally, found
that the CS rate increased with maternal age, the CS rate was thirteen percent for those less than

20 years while for those over 40 years the CS rate was over twenty-seven percent (23).

A study by Arunda et al, on CS delivery and associated sociodemographic factors in Tanzania and
Kenya found that Women from urban, who were from richer families, well-educated, and
employed were found to have a higher rate of CS delivery as compared to the once from rural,
uneducated or up to primary level and from the middle class (24). Juma et al, in Kenya, similarly

found that women who had formal employment had a higher rate of CS as compared to those who
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did not have formal employment which was statistically significant(25). However, Spek et al in
Kenya found that the majority of women who had CS were housewives while only Eleven percent

of those who had CS were professionals (23).

Several studies on risk factors for R-LACS found that, the mean age for patients who underwent
re-laparotomy after CS was between 25-35 years (1,13,17,26-28). Reham et al found that age
over 30 years and low-socioeconomic status to be a significant risk for R-LACS (13). Similarly,
Peker et al in Turkey found the mean age for patients who underwent R-LACS was 33 years while
the control was 29 years which was statistically significant, similar findings were also reported by
Levitt et al in Israel where age was found to be a significant risk factor for R-LACS (mean age for
the cases 34 years and controls 31 years P< 0.001) (27). However, age was not found to be a risk
factor for re-laparotomy after CS in 2 studies by S. Shinar et al and Ashwal et al (2,29). In 2013
Biswas et al did a study in Bangladesh on R-LACS and found that all the patients (55cases) who

underwent re-laparotomy were housewife and their mean age was 25 (28).

There are few studies on R-LACS in literature (1,4). Similarly, in sub-Saharan Africa, there are
few studies on this topic and none of the studies looked at the risk factors for R-LACS (30,31). In
Kenya, there is no study on R-LACS, and little is known on the level of education, occupation
which is particularly important for LMIC, this study therefore will look at the sociodemographic
characteristic of the CS patients, in order to identify any association between sociodemographic

factors and risk for R-LACS in the Kenyan context.
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(b)Clinical characteristics

Repeat CS deliveries were found to be associated with adverse maternal outcomes. There’s an
increased risk of; abnormal placentation, uterine rupture, maternal near-miss, placenta previa, and
PPH associated with previous CS delivery (32—34). Peker et al, 2019 in Turkey did a study on risk
factors for R-LACS and noted that previous CS delivery was a risk factor for R-LACS (35), similar
findings were also reported by; Akkurt et al, 2018 in Turkey (36), as well as Kessous et al, 2012
in Israel (37). However, contrary to the above studies, some studies that have looked at risk factors
for R-LACS have shown that previous CS delivery did not increase the risk of re-laparotomy

following CS delivery (2-4).

Several studies have examined the risk of CS complications versus the experience of the operating
surgeon, in some studies, no difference was found between the surgeon's experience and CS
complications (38,39), while another study found that CS performed by registrars had higher odds
of complications with OR of 2.4 (40). Levin et al and Ashwal et al found that CS performed by
the chief surgeon had a higher rate of re-laparotomy after CS as compared to the study group, one
possible explanation was that CS performed by the chief surgeon were deemed probably complex
requiring the attention of most senior surgeon (3,29). However, S.Shinar et al did a study on risk
factors for re-laparotomy after CS and found that surgeon experience didn’t influence the risk of

re-laparotomy after CS(2).

In a systematic review and meta-analysis done in 2017, that compared maternal and fetal
complications in regards to elective versus emergency CS delivery, women who had EMCS were
at higher risk of re-operation as compared to those who had an elective cesarean delivery (41).

Similarly, some studies which evaluated the risk factors for re-laparotomy after CS, found that
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patients who had EMCS had a higher risk for R-LACS as compared to those who had elective CS
(3,29,36). However, contrary to the above studies EMCS was not found to be a risk factor for re-

laparotomy after CS in a study by Levitt et al (27).

A survey by WHO in 2020, on the adverse maternal outcome associated with the type of anesthesia
administered during CS delivery inLMIC, found that local anesthesia was associated with lower
odds of an adverse maternal outcome as compared to general anesthesia which had higher odds of;
maternal death, maternal near-miss and ICU admission (42). However, Gori et al, 2007 and
Thangaswamy et al, 2018 did not find any association between type of anesthesia and adverse
pregnancy outcome (43,44). S. Shinar et al did a study in Israel on risk factors for R-LACS and
found that general anesthesia was a significant risk factor for re-laparotomy following CS delivery

(2), similar results were also reported by Levitt et al in Israel (27).

Peled et al, 2011 did a study on the time of CS delivery and associated adverse maternal outcome
after unscheduled CS delivery and found that CS done during the night shift were associated with
a higher adverse maternal outcome as compared to the CS performed during daytime (29).
Contrary to the findings of the above study, Makori et al, 2015 in Kenya, did a similar study and
found no difference in outcome between CS done during the day and those performed during night

shift (45).

Peker et al 2019 in Turkey, did a study on risk factors for re-laparotomy after CS and noted that
patients who underwent re-laparotomy were mostly patients who had CS during off-hours
(16:00hrs to 08:00 am) as compared to those whose who did not require re-laparotomy, this
difference was statistically significant (35). However, two other studies by; Shinar et al (2) and

Ashwal et al (29), found that time of CS did not increase the risk of re-laparotomy after CS.
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Long operative duration in a repeat CS delivery was found to be associated with adverse maternal
outcomes, as well as a risk factor for post-operation CS delivery complications in a study done by
Rottenstreich et al in 2018 (46). Similarly, Wolfe et al found that a long operative period of CS
delivery was associated with adverse maternal outcomes (47). S.Shinar et al 2012 in Israel did a
study on R-LACS and found, the long operative period of CS to be a risk factor for R-LACS(2).
These findings were also shared by other studies that found a long operative period of CS to be a

significant risk factor for R-LACS (3,27,29,36).

Adhesions following previous pelvic surgery are common, leading to maternal morbidity,
mortality as well as re-operation after CS delivery (48). Ashwal et al in Germany did a study on
risk factors for R-LACS and found that adhesion during CS delivery was a significant risk factor
for R-LACS (29). Similarly, surgical difficulties during initial CS, sometimes requiring additional

intervention and call for assistance were found to be a risk factor for R-LACS (36,49).

High birth order was found to be a significant risk factor for poor maternal outcomes following
CS delivery in a study by Rowaily et al in Saudi Arabia (50). Peker et al in Turkey, found that
patients who had re-laparotomy after CS had a higher parity as compared to those who did not
undergo re-laparotomy, which was statistically significant (35), similar findings were also reported
by kessous et al in Israel (37). However other studies found no difference in parity between the
patients who underwent R-LACS and those who did not undergo re-operation after CS delivery

(2,4,29).

In systematic review and meta-analysis in 2021, found that early gestational age CS delivery was
associated with maternal intra-operative and post-operative complications (51). Likewise, Kessous
et al in Israel found that preterm CS delivery was associated with a higher rate of R-LACS as

opposed to the controls (37). However, 4 other studies found no difference in gestational age
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between the group who underwent re-laparotomy after CS and those who did not undergo R-LACS

(2,3,27,35).

A systematic review and meta-analysis in 2019 on the adverse outcome associated with fetal
macrosomia, found that fetal macrosomia was associated with adverse maternal outcomes (PPH,
risk of CS delivery, Obstetrics anal sphincter injuries) as well as poor neonatal outcomes (52).
Turkmen et al also found that fetal macrosomia was associated with serious adverse maternal
outcomes (53). Ahmed E. et al in Egypt did a study on risk factors for re-laparotomy after CS
and found that fetal macrosomia above 4kg was a significant risk factor for R-LACS (4). However,
Peker et al in Turkey found that fetal weight was not associated with the risk of R-LACS (35), this

finding was also supported by a study done in Israel (2).

Twin gestation was found to be associated with adverse maternal outcomes as opposed to singleton
pregnancies delivered via CS (54), S. Shinar et al in Israel did a study in 2012 on risk factors for
R-LACS and found that twin gestation was higher in patients who underwent re-laparotomy after
CS than the controls groups, although this difference was not found to be statistically significant
(2). Contrary to the above-cited studies, other studies that assessed the risk factors for re-

laparotomy after CS found that twin gestation did not risk the risk for R-LACS (3,29).

Female fetal sex was found to be associated with atonic PPH and the need for blood transfusion
(55). While Liu et al in China found that male fetal sex was found to be associated with adverse
pregnancy outcomes (56). The sex of the fetus was also found to be a risk for R-LACS, S. Shinar
et al in Israel, found that female fetal sex to be a risk factor for R-LACS (2), while a similar study

by Akkurt et al in Turkey, found that the sex of fetus did not increase the risk of R-LACS(36).
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Lugobe et al in Uganda looked at the risk of developing adverse pregnancy in patients with
hypertensive disorders during pregnancy (HDP), and found that; PPH, need for ICU admission,
need for laparotomy, and hysterectomy were some of the adverse outcomes associated with HDP
(57). Sambu et al in Kenya did a study on the adverse outcome associated with eclampsia and
similarly found that; abruption placenta, PPH, maternal death, and cerebral hemorrhage were some
of the adverse maternal outcomes associated in patients with eclampsia (58). Levin et al in Israel
found that hypertensive disorders in pregnancy was higher in patients who underwent re-
laparotomy after CS, however, this was not found to be statistically significant(3), contrary to the
above study finding, other studies found, that preeclampsia with severe features to be a risk factor

for R-LACS(4,36,37).

Placental abruption(AP) is an obstetric emergency and associated with adverse maternal outcomes
(59), Mukherjee et al also noted that AP is associated with severe maternal outcomes (60).
Similarly, Gedikbasi et al in Turkey found that AP was a significant risk factor for R-LACS with
an odds ratio of 15 (1). Akkurt et al in Turkey also found that placental abruption was higher in
patients who underwent R-LACS than those who did not undergo re-operation after CS delivery
(36). This finding was supported by two studies done in Israel by Levin et al with an odds ratio of
17 (3) and Kessous et al with an odds ratio of 4 (37), which demonstrated that AP was a significant
risk for R-LACS. However, Levitt et al in Israel found that AP did not increase the risk of R-LACS

7).

Uterine rupture is an Obstetric emergency and is associated with adverse maternal outcomes (61).
Astatikie et al in Ethiopia found that uterine rupture was associated with a higher rate of severe
maternal outcomes and with approximately seven percent of maternal death (62). Mrema et al in

Tanzania likewise found that uterine rupture was associated with adverse maternal outcomes with
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2/3 of the patients who had uterine rupture requiring hysterectomy, while 10 cases of the patients
eventually required re-operation. Fortunately, there was no maternal mortality in this study
associated with uterine rupture (63). Kessous et al in Israel did a study on risk factors for R-LACS
and found that uterine rupture was an independent risk for R-LACS after CS with an odds ratio of

22 (37).

Pencole et al, 2021, did a study on risk factors for re-laparotomy after CS for intra-abdominal
hemorrhage and noted that tachycardia above 120 beats/min was the strongest predictor of re-
laparotomy for intra-abdominal hemorrhage, followed by hypotension (SBP <90mmHg) as the
second commonest predictor of re-laparotomy for intra-abdominal hemorrhage(49). Similar
findings was reported by peker et al, where post-operative pulse rate was high in patients who
underwent re-laparotomy compared to the controls, this difference was statistically significant,
whereas the post-operative systolic and diastolic blood pressure were low in patients who
underwent re-laparotomy after CS as opposed to the control group (35). Blood loss during the CS
preceding re-laparotomy was also found to be a risk factor for re-laparotomy after CS (35), Peker
et al found that the mean blood loss for patients who underwent re-laparotomy after CS was
1987mls as compared to 359mls in the control group (35) which was statistically significant.
Similarly, Pencole et al found that blood loss above 500mls during initial CS was a significant risk
factor for re-laparotomy after CS for intra-abdominal hemorrhage (49). Peker et al also noted that
the need for blood replacement was significantly higher in patients who underwent re-laparotomy
after CS as compared to the controls, on average 4 units of blood were transfused in the re-
laparotomy group as compared to the controls group that did not required blood transfusion after

the CS delivery (35).
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Placenta previa(P.P) is a well-known major cause of obstetrics hemorrhage and one of the causes
of adverse maternal outcomes in LMIC. It complicates about 0.3 to 1.5% of pregnancies. PP can
lead to catastrophic hemorrhage leading to D.1.C and maternal mortality(64). Kollmann et al, 2015
in Austria did a study on P.P and found that placenta previa was associated with adverse maternal

outcomes such as; APH at 42%, PPH at 7%, anemia at 30%, and hysterectomy at 5 %(65).

Alsammani et al, 2021 in Sudan did a descriptive prospective study on maternofetal outcome in
patients with placenta previa and found that; twenty-three percent of patients who had P.P
hysterectomy was performed, and unfortunately with six cases of maternal death (66). Ahmed et
al 2014, Egypt did a prospective case-control study on risk factors for R-LACS and found placenta
previa to be a risk factor for R-LACS with OR of 6.9(4). Similarly, Kessous et al found placenta

previa to be a risk factor for R-LACS with OR 14.4 (37).

Postpartum hemorrhage (PPH) is also a known major cause of maternal mortality worldwide (67).
A systematic review of maternal mortality and near-miss events secondary to PPH done in 2017
found PPH mortality index was approximately 7%. The mortality index was highest in LMIC (68).
In Kenya, PPH is also the most common cause of maternal mortality contributing to about 57% of
all maternal mortality (69). Kessous et al in Israel 2009, did a study on risk factors for R-LACS
and found PPH with OR 58.8 to be a significant risk factor for R-LACS(37). Similar findings were

also reported by levitt et al in Israel 2015 (27).

Obesity is a precursor and a known risk factor for chronic diseases like HTN, DM and is associated
with adverse pregnancy outcomes, especially in pregnant women with a BMI of 40kg/ m2 were
found to be at increased risk of CS delivery and Pregnancy-related complications (70). Similarly,
obesity was found to be a major cause of maternal mortality in a confidential inquiry report done

between 2000 and 2002 done in the U.K (71). S. Shinar et al did a study in Israel on risk factors
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for R-LACS and found that patients who delivered through CS with a BMI of above 25Kg/ m?
were less likely to be re-operated after CS through this was not statistically significant (2). Contrary
to the above study, Reham et al in Egypt noted that higher BMI was a significant risk factor for R-

LACS (13).

Re-laparotomy following CS delivery is considered a maternal near-miss event, studies on this
particular topic are scant in literature (4), more so in sub-Saharan Africa which contributes to over
2/3 of worldwide maternal mortalities (72). The few studies in this region on R-LACS did not
look at the risk factors for R-LACS (30,31). In Kenya, no similar study was done, this study will
therefore look at the risk factor for re-laparotomy following CS delivery and associated maternal
mortality and maternal near-miss event in the Kenyan context, in order to improve the quality of
care for CS patients and reduce adverse maternal outcomes associated with R-LACS, in line with
WHO directives of 2015, where all countries are expected to reduce their MMR by 2/3 using 2010

MMR as the baseline (73).

1.2.2 Maternal mortality and near-miss events associated with R-LACS

() Maternal mortality
Maternal mortality remains to be very high worldwide, unfortunately, in 2017, it’s estimated that
about 295,000 women died from pregnancy-related complications. The vast majority of this death
about 94% were from low-resource settings and most were due to preventable causes (73). Sub-

Sahara Africa alone accounted for two-thirds (196,000) of maternal death (72).
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In Kenya, the maternal mortality ratio according to 2014 KDHS was 362 deaths per 100,000 live
births (74). This figure is still high but fortunately, there is a decline in the maternal mortality ratio

from 678 deaths per 100,000live births since 2003 (8).

In 2015, WHO published a direction-setting report toward ending preventable maternal mortality
by 2030 under the SDGs. The recommendation was; to reduce global MMR by < 70 deaths per
100,000 live births, countries are expected to reduce their MMR by 2/3 from their 2010 figure as
the baseline and by 2030 no country should have MMR twice higher than the expected global

target of 70 MMR (73).

Given the high maternal mortalities and the global goal of reducing maternal mortality and
improving quality of care, several studies have looked at maternal mortalities associated with re-
laparotomy after CS (1,2,4,27). In 2011, Akther et al did a prospective study in Bangladesh on re-
laparotomy after CS delivery and found that patients who underwent R-LACS had a high maternal
mortality rate of 33% (14). While in 2016, M. Reddy et al did a study on risk factors for re-
laparotomy after CS in India and found that patients who underwent re-laparotomy after CS had a
maternal mortality rate of 9.5% (26). Similarly, Gedikbasi et al in Turkey reported one case of
maternal death following re-laparotomy after CS (2.9%). However, five other studies, 2 in Turkey
and 3 in Israel fortunately did not report any maternal mortality in patients who had R-LACS

(2,27,35-37).

In Africa, there are few studies, done on re-laparotomy after CS delivery and only 2 in sub-Saharan
Africa (30,31). Reham et al in Egypt did a cross-sectional study in 2017 on R-LACS, the maternal
mortality following R-LACS was 5% (8cases). Similarly, Ahmed et al 2014 did a study in Egypt
on the risks, indications, and management options of R-LACS, he reported high maternal mortality

of 11.5% following R-LACS (4).
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Seffah et al in Ghana did a retrospective descriptive study in Ghana on R-LACS and reported 9%
(4cases) of maternal mortality in patients who underwent re-laparotomy after CS (30). However,
Fazari et al did a descriptive cross-sectional prospective study in Sudan and found a high maternal

death following R-LACS,6cases (17.6%) (31).

(b) Maternal near-miss events
Assessment of women with maternal near-miss (MNM) events may help in reducing this
complication and to a large extent reduce maternal mortality. In order to improve the quality of
care and reduce maternal morbidity and mortality (75), WHO developed a standard definition for
maternal near-miss, based on 3 set criteria; disease entity, intervention, and organ dysfunction (76).
However this tool was found to be not fully applicable to low-resource settings, Tura et al did a
study on “Adaptation of WHO MNM Tool for use in sub-Saharan Africa” and found that out of
the 25 parameters in the WHO MNM tool, 6 were found not to be applicable in sub-Saharan Africa

and low-resource settings (77).

Maternal death was generally used to gauge the quality of maternal care and the health system
caring for these women (78). However, it’s estimated that for every maternal death from a
pregnancy-related cause, 20 to 30 other women experience maternal near-miss events (78,79). The
use of maternal near-miss as an indicator of maternal health and quality of care is being encouraged
and promoted as well (76). In 2019, a systematic review and meta-analysis on the global
prevalence of maternal near-miss events found that ““18.67 per 1000 live birth of the general of the
world suffered from maternal near-miss based on WHO criteria”(80). Similarly, Goldenberg et al
did a study on maternal near-miss in 7 low-resource countries, 4 of which were in Africa, and

reported a 4% incidence of maternal near-miss events (81). In Kenya, Owolabi et al did a study in
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2018 on the incidence of MNM, this was findings from 54 referral hospitals., the MNM in this
study was 7.2/1000 live birth, and the MNM events was compared to maternal death and found
that 20 MNM events for every maternal death (69). Similarly, Mwebia WKk et al did a study on
MNM events after the introduction of free maternity services in Embu county referral hospital in
Kenya, in 2018, and found; severe PPH and preeclampsia with s.features to be the leading cause
of MNM (82). A similar finding was also reported by, Owiti et al who did a study on MNM and

mortality at KNH in 2019 and found hemorrhage to be the leading cause of MNM at KNH(83).

Akkurt et al did a study in Turkey on risk factors for R-LACS and related MNM and found that
forty-seven percent (22cases) of patients who underwent re-laparotomy experienced MNM events
(36). Similar findings were reported by Levit et al in Israel, where 47 % of patients who underwent
R-LAC required 1.C.U admission (27), while Gedikbasi et al in Turkey also noted that 5.7 % of

the patients who underwent R-LACS 1.C.U admission (1).

Ahmed et al in Egypt did a study on risk factors for R-LACS and found that; 26.9% of patients
who underwent R-LACS required I.C.U admission, 11.5% developed D.I.C while 7.7% had
cardiac arrest, unfortunately, 46% of the patients subtotal was done (4). Two studies done in sub-
Saharan Africa similarly reported MNM events; Seffah et al in Ghana reported that 39% of patients
who underwent R-LACS required hysterectomy (30), while Fazari et al in Sudan reported that the
majority of patients who underwent R-LACS required blood transfusion; 58% of the patients who
underwent R-LACS required at least 1-5 units of blood, 27% required 6-10 units, 9% required 11-
15 units and 6% required 16-20 units. 11% of the patients who underwent R-LACS developed
renal failure and required dialysis, one case because of the massive transfusion developed
pulmonary edema. Unfortunately, 15% of the patients who were re-operated after CS hysterectomy

was performed so as to save their life and as the last resort (31).
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R-LACS is a maternal near-miss event, associated with adverse maternal outcomes (12), the
literature on this subject is not well explored, especially in sub-Saharan Africa, a region with a
high burden of maternal mortality (30,31,72). In Kenya, no similar study was done, therefore this
study will identify any risk factor associated with R-LACS, in order to improve the quality of care

for CS patients and reduce maternal mortality and near-miss events associated with R-LACS.

1.3 Conceptual framework

This study examined the presence of risk factors for re-laparotomy following CS delivery for
patients who delivered through CS at KNH and at the same time required re-laparotomy after CS
within 7 days. Maternal mortality and near-miss events between the two groups were compared as
well. The relationship between independent variables and dependent variables is illustrated in the
conceptual framework below. The risk factors (independent variables) can be classified into socio-
demographic and clinical characteristics. The dependent variable was re-laparotomy post-CS
delivery and associated maternal mortalities and near-miss events. The relationship between the
sociodemographic characteristics and clinical characteristics is unidirectional. Advanced maternal
age was found to be associated with a higher rate of CS, similarly, women from the urban regions,

well-educated and employed tend to have a higher rate of CS delivery.

The risk of preeclampsia is higher in young pregnant women as well as those above 35 years of
age. The relationship between sociodemographic characteristics and R-LACS is unidirectional,

age over 30 years and low socio-economic was found to be a risk factor for R-LACS. Similarly,
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clinical characteristics and R-LACS is unidirectional, patients who had; repeat CS delivery, CS
performed by the chief surgeon, and longer duration of CS operation were found to have a higher

rate of R-LACS.
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/Socio-demographics\

Maternal age

Marital status

Level of education

Smoking history

kOccupation /

Clinical characteristics

Obstetric history (Parity & previous CS delivery, ANC
attendance)

Gestational characteristics (Gestational age at delivery, fetal
sex, fetal weight, number of fetuses), BMI

Indication for the CS

Comorbidities (hypertensive disorders in pregnancy, DM,
Anemia)

Surgical parameters

Nature of CS, time and duration of operation, the day of the CS,
type of anesthesia, surgeon experience, type of the abdominal
incision, intra-operative difficulties (adhesions, call for help,
difficulties in achieving hemostasis, abnormal placentation)
Post-operative period
( EBL, Need for blood transfusion)

R-LACS

l

Maternal mortality and maternal near-miss events

Figure 1: Conceptual framework
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1.4Justification

The rate of CS has increased throughout the world, however, the safety of the operation has
improved but it is still a major operation and associated with risk and complications both in the
short and long term (84,85).

Re-laparotomy is one of the early post-operative period complications, with a huge impact on the
patients and the medical team (11). Although a rare complication, it is associated with an increased
need for blood transfusion, hysterectomy, long hospital stay, maternal mortality, and MNM events
(1,30,37).

There are few studies published on risk factors for R-LACS and the literature on this subject are
few and inconsistent (36). Gedikbasi et al reported in 2008 that there were only 3 descriptive
studies on re-laparotomy after CS in literature (1).

Worldwide about 810 women die each day due to pregnancy and childbirth-related complications,
which are mostly preventable(86). Kenya has a high maternal mortality rate of 362 per 100,000
live birth(87). By 2030, countries are expected to reduce MMR in line with SDG 3 to less than
seventy per 100,000 births, and no country is expected to have more than twice the global average
of MMR (86). There is no data available on risk factors for re-laparotomy and maternal outcomes
associated with it locally. hence the need to identify the; risk factors, maternal morbidity, and
mortality associated with re-laparotomy following CS, in order to avoid unnecessary operations,
improve the quality of care as well as decrease maternal morbidity and mortality following CS

delivery.
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1.5 Research question
What are the risk factors for re-laparotomy after cesarean section and the associated

maternal mortality and near-miss events at KNH within the first seven days?

1.6 Objectives
1.6.1 Broad objectives
To determine the risk factors associated with re-laparotomy following CS and the associated

maternal mortality and near-miss events at KNH within the first seven days.

1.6.2 Specific Objectives
Among patients who undergo CS at KNH;
1. To determine the sociodemographic factors associated with re-laparotomy
2. To determine the clinical factors associated with re-laparotomy
3. To compare the maternal near-miss events and maternal mortality between patients who

underwent re-laparotomy versus those who did not.
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CHAPTER TWO

2.0 METHODOLOGY

2.1 Study design

This was an exploratory case-control study. Patients who have undergone re-laparotomy at KNH
between 1% of January 2012 to 31% of December 2021 within 7days post-CS served as the cases,
for each case, we selected two patients who were operated on (CS) same period as the cases but
did not require re-laparotomy within seven days of the CS (control) to give a ratio of 1:2. We used

the record of patients and no actual patient participated in the study.

2.2 Study site and setting

This study was carried out at Kenyatta National Hospital(KNH), the oldest hospital and the largest
teaching and referral both in Kenya and East Africa. Located in Nairobi, the capital city of Kenya,
about 3 km from the city center, founded in 1901, covers an area of 45.7 hectares and with over
1900 bed capacity. The hospital serves as a teaching facility for both University of Nairobi and
Kenya medical training institute. The hospital has a health information department that was
established in the early 1970s, which receives high volumes of both outpatient files over 500,000,
and inpatients files over 170,000 per year. The department is currently in the process of
computerization of both inpatient and outpatient data. The Obstetric unit has 3 combined antenatal
and postnatal wards (GFA, GFB,1A), a labor ward,2 maternity theatres, and one dedicated C.C. U

(GFB CCU).
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Labor ward, postnatal and antenatal wards, and maternity theatres are usually managed by; 2
residents in Obstetrics and Gynecology, Medical Officers, Medical Officers Interns, and midwives.

A consultant Obstetrician and Gynecologist is always on Call to give assistance and guidance.

2.3 Study Population

The study populations were patients who delivered through CS at KNH between the 1% of January
2012 to the 31% of December 2021. The cases were patients who delivered through CS at KNH
and required re-laparotomy after CS within 7 days of delivery, while those who delivered through
CS and did not undergo re-laparotomy within seven days served as the controls. We used records

of patients who either underwent or did not undergo re-laparotomy within 7 days after CS delivery.

Inclusion criteria
1. Patients who delivered through CS at KNH and required re-laparotomy following CS
delivery within 7 days of delivery (cases)
2. Patients who delivered through CS at KNH but did not undergo re-laparotomy after CS

within 7 days of delivery (controls).

Exclusion criteria
1. Patients who delivered through CS at KNH but re-laparotomy following CS delivery
done after 7 days of delivery.
2. Patients with a known history of bleeding disorders who delivered through CS at KNH
and required re-laparotomy after CS within 7 days of delivery
3. Files of Patients who delivered through CS at KNH, with incomplete data.

4. Patients who had CS done at another facility but referred to KNH for re-laparotomy
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5. Patients who had CS done at KNH but the date of re-laparotomy after CS is not

indicated.

2.4 Sample size and sampling procedure.

2.4.1 Sample size calculation
We used the Kelsey et al (88) formula for sample size calculation. The following
assumptions from a study conducted by Kessous et al (37), were considered during
the sample size calculation. The study found that uterine rupture was a risk factor for
R-LACS, the proportion of uterine rupture was 0.3 % in the controls and 6.3 % in the

cases. This was statistically significant with a p-value of < 0.001

 (Zaja+25)" P —P)r + 1)

Nketsey = r(Po — P1)?
Variable Notations:
o The probability of type I error (significance level) is the probability of rejecting the true
null hypothesis =0.05
B The probability of type Il error (1 — the power of the test) is the probability of failing to

reject the false null hypothesis =0.20. The power of this study is 80% (0.8)

P The mean of Py and P1

Po The proportion of the cases with uterine rupture was 6.3%

P1 The proportion of the controls with uterine rupture was 0.3%
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r The ratio of controls to cases. r=2

Nkeisey Required sample size for the population one group using Kelsey formula.

Using Kessous et al (37), the uterine rupture proportion was 0.3 % in the controls and 6.3 % in

the cases, this gave us a sample size of 74 and 147 for the cases and controls respectively.

Provision for missing and incomplete data with a 10% margin of error gives us a final sample size
of 82 records for the cases and 164 records for the controls. A total of 246 records of patient files

retrieved from KNH records office were analyzed.

2.4.2 Sampling procedure

We used a consecutive sampling technique to identify records of the cases going back from the
31% of December 2021 until the desired sample size is obtained. However, for the controls, we
used a stratified random sampling method to partition the sample into strata according to each year

from 2012 to 2021. Within each stratum, we did randomization to select files per year.
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Study flow chart

to 31% of December 2021
N=58824

Records of Patients who delivered via CS between 1* of January 2012

Number of cases identified

n=110

Number of controls identified
n=164

Excluded: 28

Incomplete data

v

Cases analysed

82

Excluded: 9
and replaced
with another 9

Incomplete date

Controls analysed

164

Figure 2: Study flow chart
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2.5 Data collection tool and procedure

The data for this study were collected from patients’ files using the data entry form in appendix 1,
designed to contain questions on both dependent and independent variables. The study instrument

was tested before data collection to correct for ambiguity and misinterpretation of the questions.

The data collection instruments reflected the objectives of the study so as to ensure the validity of
the study. For the maternal near-miss events that occurred in the cases and controls group, we used

the WHO maternal near-miss event tool to collect data (12).

We identified and captured the inpatient number of all patients who underwent re-laparotomy after
CS in the register of the following units; maternity theatre, main theatre, post-natal wards (GFA,
GFB, and 1A), GFB CCU, and acute gynecology unit (1D) from 31% of December 2021. Files for
patients who underwent re-laparotomy (cases) were retrieved from the central registry (the health
record at KNH) with the help of patient IP no. As for the control group, we used a stratified random
sampling technique. Relevant information was collected for the study based on the dependent and

independent variables.
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2.5 Study Variables

Table 1: study variable

SPECIFIC EXPOSURE VARIABLE OUTCOME SOURCE OF
OBJECTIVES VARIABLE DATA
To compare 1. Maternal age R-LACS Patients files
Somodemographlc 2. marital status
characteristics

3. Level of education

4. Smoking history

5. Occupation
To compare clinical | 1. parity, previous CS, ANC history R-LACS Patients files

characteristics

2. Gestational age, fetal sex, fetal weight, number of fetuses,
BMI

3. Indication of CS

4. Surgical parameters (Nature of CS, time and duration of the
operation, day of the CS, type of anesthesia, surgeon
experience, type of incision), intra-operative difficulties
(adhesions, call for help, difficulties in achieving hemostasis,
and abnormal placentation)

5. Post-Operative period; EBL, need for blood transfusion

To compare
maternal mortality
and near-miss events

Those who underwent R-LACS versus those who did not

Maternal death
and near-miss
events

Patients files
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2.7 Data collection and Quality control

Data was collected by the Principal investigator (Pl) with the help of two research assistants (2
nurses) using a structured questionnaire in appendix 1. The research assistants were trained on data
collection, confidentiality, and techniques for extraction of data accurately, first, they observed
and then collected the data under supervision. Similarly, during the data collection period, the
research assistants were supervised by the Pl on regular basis, to ensure all the relevant information

is collected as required.

The PI and the two research assistants reviewed medical records of the selected files and collected
data on the risk factors for re-laparotomy following CS and associated maternal mortalities and

near-miss events with the help of the data entry form in appendix 1.

we then entered the data into MS Excel software, and validation and cleaning were performed.

The patient’s information was kept in a private laptop and encrypted to ensure privacy and

confidentiality.

The filled data entry form was kept in a safe and confidential place and was only accessible to the
principal investigator. Data were kept in a private laptop and protected using a password and
backed up using an external hard drive to ensure privacy and confidentiality. Data will be

destroyed at the end of the study through shredding.

On completion of the data entry, data was then exported into a statistical package (SPSS-Version

26) for analysis.
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2.8 Data Analysis

The data obtained was analyzed using SPSS version 26

Objectives 1 and 2: Descriptive statistics such as means, standard deviations, counts, and
proportions were used to describe the sociodemographic and clinical characteristics of the study
participants who underwent re- laparotomy and those who did not. To compare the 2 groups, we
used the Chi-square test of association/Fisher’s exact test and independent-sample T-test/Mann
Whitney U test for categorical and continuous variables respectively. A P-value of < 0.05 showed

statistical significance.

A binary multivariable logistic regression was used to evaluate the association between re-
laparotomy and the clinical characteristics of patients while adjusting for sociodemographic
characteristics. This gave us crudes odds ratio and corresponding confidence intervals. A P-value

of less than 0.05 was considered statistically significant.

Finally, all the significant risk factors were modeled using a backward stepwise multivariable
logistic regression. This yielded the adjusted odds ratios with their corresponding 95% confidence
intervals for the significant risk factors for re-laparotomy following CS delivery. A P-value of less

than 0.05 was taken to be statistically significant.

Objective 3: The maternal mortality and near-miss events were summarized using frequency(n)
and percentages and then compared between the 2 groups (cases and controls group) using Chi-
square test of association/fisher’s exact test. Binary, as well as multivariable logistic regression

was carried out. A p-value of less than 0.05 was considered statistically significant.
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2.9 Study results Dissemination and Closure
The study result, as well as the findings of this study, will be presented to the Department of
Obstetrics and Gynecology. The findings of the study will also be presented at conferences and

during continuous medical education (CME).

The findings of the study will be sent to peer-review journals for publication.

2.10 Ethical consideration
This study was approved by KNH/UON ethics and research Committee. Similarly, we received
permission to collect data from KNH departments of Obstetrics and Gynecology as well as KNH

records office.

2.11 study strength

To the best of our knowledge, this is the first study in sub-Saharan Africa on risk factors for R-
LACS as well as one of the few that compared maternal mortality and MNM events between the
patients who underwent R-LACS versus those who did not.

We were able to evaluate multiple risk factors since we used a case-control study.

2.12 Study limitation

Due to the retrospective nature of the study, we were not able to get some data such as BMI

There’s no coding for re-laparotomy cases after CS at KNH, there’s a likelihood of missing some
files. For patients who underwent re-laparotomy after CS in KNH maternity theatre, there is an
incident book, where patients who develop compilations post-CS are recorded, including the
patients who required re-operation after CS delivery, inpatient number, the nature of the

complication, and the management is well captured. With the help of the inpatient number from
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the incident book in maternity theatre, we were able to retrieve files of patients who underwent R-
LACS in maternity theatre from the records office at KNH. As for the patients who required re-
laparotomy after CS while in the postnatal wards, we went through the inpatient register of
different Obstetrics units; GFA, GFB, 1A, GFB CCU, 1D, and main theatre, we captured the
inpatient number of patients who underwent R-LACS within 7days from 31 of December 2021
going backward until the desired sample size is achieved. With help of the inpatient number of

patients who underwent R-LACS, we retrieved the files of those patients from KNH records office.
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CHAPTER THREE: RESULTS

During the study period, there were 157,629 total deliveries, out of this 58,824 were CS
deliveries representing 37.3% of the total deliveries.We noted a gradual increase in CS rate from
40.5% in 2012 to 54% in 2021, representing a 13.5% increase in CS rate over a 10-year study
period. The high CS rate is way above the WHO recommended CS rate, this is a major concern
but this could be because KNH (study site), is the biggest referral hospital in Kenya, and
complicated obstetrics cases from all over the country are referred to KNH. During the data
collection process, we identified 110 files of patients who underwent R-LACS at KNH, we
excluded 28 files because of missing data ( i.e theatre notes, biodata, and obstetrics history) and
analyzed 82 files. However, for the controls we selected 164 files, we then excluded 9 files due

to incomplete data and replaced them with another 9 files.
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3.0: Risk factors for re-laparotomy following CS delivery at KNH

3.1: Socio-demographic characteristics of Patients who underwent re-laparotomy after CS
versus those who did not undergo relaparotomy at KNH

Table 2: socio-demographic characteristics of the patients who underwent re-laparotomy versus
those who did not undergo re-laparotomy at KNH following CS delivery

Case Control Crude odds ratio
N=82 N=164 O0R(95% CI) P-value
n(%o) n(%o)
Age (Mean £ SD) 31 +6.67 29 +5.90
Age groups <25 18(22) 43(26) Ref
25-35 44(54) 102(62) 1.03(0.54-1.98) 0.928
>35 20(24) 19(12) 2.52(1.09-5.80) 0.03
Education None 4(5) 4(2) Ref 0.225
level Primary 20(24) 50(30) 0.40(0.09-1.76) 0.37
Secondary  33(40) 64(39) 0.52(0.12-2.19) 0.416
Tertiary 25(30) 46(28) 0.54(0.13-2.36)
Marital Single 11(13) 39(24) Ref 0.066
status Married 70(85) 125(76) 1.99(0.96-4.12) 1
Divorced 1(1) 0(0) -
Occupation ~ Unemployed 49(60) 114(70) Ref
Employed 33(40) 50(30) 1.54(0.88-2.67) 0.128

Table 2 shows the sociodemographic characteristics of the study participants. The mean age for
the cases was 31+ 6.6 years versus 29 + 5.9 vyears for the controls. Age above 35 years was
associated with higher odds of undergoing R-LACS as compared to those who were aged less
than 25 years, with OR of 2.52 (95% CI =1.09-5.80).There was no significant difference in the
level of education between the cases and controls. However, those who were married had a higher

48



rate of re-laparotomy (85%) as compared to the controls (76%). Forty percent of the patients who

underwent R-LACS were employed versus 30% of the controls.

3.1.1: Clinical characteristics of Patients who underwent re-laparotomy after CS versus

those who did not undergo relaparotomy at KNH

Table 3: Obstetrics characteristics of patients who underwent re-laparotomy versus those who did
not undergo re-laparotomy after CS at KNH

Case Control 0R(95% CI) P-value
N=82 N= 164
n(%) n(%o)
Parity primipara 14(17) 53(32)
Multipara 64(78) 107(65) 2.26(1.16-4.41) 0.016
Grand 4(5) 4(2) 3.79(0.84-17.07) 0.083
multipara
Previous CS No 35(43) 111(68) Ref
Yes 47(57) 53(32) 2.81(1.63-4.86) <0.001
Previous CS 0 35(43) 111(68) Ref
1 30(37) 35(21) 2.72(1.47-5.04) 0.002
2 10(12) 15(9) 2.11(0.87-5.13) 0.098
>3 7(9) 3(2) 7.40(1.82-30.16) 0.005
ANC Not indicated 0.825
>4 8(10) 16(10) 1.12(0.42-2.93)
<4 48(59) 90(55) Ref 0.557
26(32) 58(35) 1.19(0.67-2.13)
Gestation age <37 17(21) 23(14) 0.62(0.31-1.25) 0.181
>37 65(79) 141(86) Ref
Fetal weight <4kg 71(87) 160(98) Ref
>4kg 11(13) 4(2) 6.20(1.91-20.13) 0.002
The number singleton 75(91) 162(99) Ref
of fetuses Twins 709) 2(1) 7.56(1.53-37.26) 0.013
Fetal sex Male 36(44) 100(61) Ref
Female 45(55) 63(38) 1.98(1.16-3.40) 0.013
Both(twins) 1(1) 1(2) 2.78(0.17-45.58) 0.474

Table 3 shows, the obstetric characteristics of the study participants.

The majority(78%) of the cases were multiparous as compared to the control(65%). Multiparous

women had a two-fold increase in the risk of undergoing R-LACS as compared to the
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primigravidas. However,we did not find any significant difference between the cases and controls

on the grand multipara

More than half (57%) of the patients who underwent R-LACS had a history of previous CS
delivery as compared to those who didn’t undergo R-LACS with only 37%. History of previous
CS delivery was associated with an increased risk of undergoing re-laparotomy after CS with OR
2.81(95% CI 1.63-4.86) as compared to those without previous history of CS delivery. When we
further sub-classified the number of previous CS delivery, we noted that the cases had a higher
rate of one previous scar (37% cases versus 21% controls ) as well as a higher rate of 3 or more
previous CS deliveries( 9% cases versus 2% control), however, for two previous CS delivery there
was no difference the 2 groups. Patients with a history of one previous CS delivery had a higher
odds of undergoing re-laparotomy after CS ( OR 2.72(95% CI 1.47-5.04) as compared to the
controls, this was statistically significant with a p-value of 0.002. Similarly, those who had three
or more previous scars had a seven-fold increase in the risk of re-laparotomy ( OR 7.40 (95% ClI
1.82-30.16) compared to the controls. There was no significant difference between the cases and

controls on; gestational age at delivery as well as the number of ANC attendance.

The patient who underwent re-laparotomy after CS delivery had more fetuses who were;
macrosomia( 13% cases versus 2% control), female fetal sex ( 55% cases versus 38% control), and
twins (9% cases versus 1% control). Patients who had; twin pregnancies, fetal female sex, and
macrosomic were associated with an eight-fold ( OR 7.56 (95% CI 1.53-37.26), three-fold(OR
1.98(95% CI 1.16-3.40), and a six-fold (OR 6.20(95% CI 1.91-20.13) increased risk of undergoing

re-laparotomy after CS respectively as compared to the controls.
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Table 4: Comorbidities of patients who underwent re-laparotomy versus those who did not undergo
re-laparotomy following CS delivery at KNH

Case Control OR(CI) P-value
N=82 N= 164
n (%) n(%o)
Gestational No 81(99) 164(100) Ref -
HTN Yes 1(1) 0(0) -
Chronic HTN No 82(100) 162(99) Ref -
Yes 0(0) 2(1) -
Preeclampsia No 80(98) 162(99) Ref
without severe Yes 2(2) 2(1) 2.03(0.28,14.64) 0.485
features
Preeclampsia No 81(99) 164(100) Ref 1
superimposed Yes 1(2) 0(0) -
on chronic HTN
Preeclampsia No 63(77) 156(95) Ref
with severe Yes 19(23) 8(5) 5.88(2.45,14.13) <0.001
features
Eclampsia No 79(96) 164(100) Ref -
Yes 3(4) 0(0) -
Pre-gestational No 82(100) 164(100)
diabetes
Gestational No 82(100) 163(99) Ref 1
Diabetes Yes 0(0) 1(1) -
Anemia NO 65(79) 118(72) Ref
Mild 17(66) 44(27) 0.70(0.37-1.33) 0.275
Moderate 0(0) 2(1)
severe 0(0) 0(0)

Table 4 shows the comorbidities of the study participants. The patients who underwent R-LACS
had a higher rate of preeclampsia with severe features ( 23% cases vs 5% control ). Patients with
preeclampsia with severe features were associated with a higher odds of 5.88 (95% CI 2.45,14.13)
of undergoing R-LACS as compared to the controls. Four percent of patients who underwent re-
laparotomy after CS had eclampsia as compared to none in the control group. However, there was

no difference between the cases and controls on other comorbidities such as; gestational HTN,
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chronic HTN, preeclampsia superimposed on chronic HTN, pre-gestational diabetes, gestational

diabetes as well as Anemia.

Table 5: Indications for CS delivery in patients who underwent re-laparotomy versus those who
did not undergo re-laparotomy at KNH

Indication for CS delivery Cases Controls OR(95% CI) P value
N=82 N=164
n(%) n(%)
APH No 78(95) 162(99) Ref
Yes 4(5) 2(2) 8.36(0.92,76.04) 0.059
Abnormal None 68(83) 159(97) Ref
placentation Placental 9(11) 4(2) 5.26(1.57,17.67) 0.007
Previa
Placenta 5(6) 1(1) 11.69(1.34,101.96) 0.026
accreta

Table 5, above shows indications for CS delivery for both the cases and control, we found that 5%
of patients who underwent re-laparotomy after CS had APH as compared to 1% in the control
group. Patients who underwent R-LACS had a higher rate of; placenta previa( 11% cases versus
2% control) and placenta accreta spectrum (6% cases versus 1%), associated with a five-fold(OR
5.26(95% CI 1.57-17.67) and twelve-fold( OR 11.69(95% CI 1.34-101.96) increased risk of re-

laparotomy after CS delivery respectively.
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Table 6: surgical parameters of patients who underwent re-laparotomy versus those who did not
undergo re-laparotomy after CS at KNH

Case Control COR( 95%CI) P-value
N=82 N= 164
n(%o) n(%o)
Nature of CS Elective 4(5) 16 (10) Ref
Emergency 78(95) 148(90) 2.11(0.68-6.52) 0.196
Day of CS Weekday 58(71) 123(75) Ref
Weekend 24(29) 41(25) 1.24(0.69-2.25) 0.475
Time of CS 08:00hrs—18:59hrs 37(45) 82(50) Ref 0.471
19:00hrs—07:59hrs 45(55) 82(50) 1.22(0.72-2.07)
Duration of CS <45 10(12) 51(31) Ref 0.002
>45 72(88) 113(69) 3.25(1.55-6.81)
Type of General 8(10) 4(2) 4.32(1.26-14.82) 0.02
anesthesia Local(spinal) 74(90) 160(98) Ref
Surgeon Resident 81(99) 161(98) Ref
experience Consultant 1(1) 3(2) 0.66(0.07-6.47) 0.723
Type of Pfannenstiel incision 69(84) 138(84) Ref 1
abdominal SUMI incision 13(16) 26(16) 1.00(0.48-2.07)
incision
Adhesions No 60(73) 150(91) Ref
Yes 22(27) 14(9) 3.93(1.89-8.18) <0.001
Call for help No 80(98) 164(100) Ref -
Yes 2(2) 0(0) -
Difficulties in No 65(79) 155(95) Ref
hemostasis Yes 17(21) 9(5) 4.50(1.91-10.63) 0.001
Blood loss <1000 54(66) 159(97) Ref
>1000 28(34) 5(3) 16.49(6.06-44.84) <0.001
Blood No 37(45) 160(98) Ref
Transfusion Yes 45(55) 4(2) 48.65(16.47-143.73) <0.001

Table 6, shows the surgical parameters of the study participants. The patients who underwent re-
laparotomy following CS delivery had a higher rate of; CS delivery duration of more than 45
minutes( 88% cases vs 69% control) with a three-fold increased risk of re-laparotomy, OR
3.25(95% CI 1.55-6.81), general anesthesia as the mode of anesthesia (10% vs 2%) with three-
time risk of undergoing re-laparotomy, OR 4.32 (95% CI 1.26-14.82), peritoneal adhesions(27%
cases vs 9% control) associated with higher odds of re-laparotomy( OR 3.93( 95% CI 1.89-8.18),

difficulty in achieving hemostasis during CS delivery(21% cases vs 5% control) associated with
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higher odds(OR 4.5 ( 95% CI 1.91-10.63) of undergoing re-laparotomy after CS as well as PPH
(34% cases vs 3% control) associated with a seventeen-fold increased risk of re-laparotomy after
CS (OR16.49 (95%CI 6.06-44.84). Similarly, more than half(55%) of patients who underwent R-
LACS required blood transfusion during or just after CS as compared to only 2% and was
associated with 49 fold increased risk of re-laparotomy after CS( OR 48.65( 95% CI 16.47-

143.73).

CS delivery performed during weekends and during night shifts had a higher rate of re-laparotomy
as compared to the controls, although this was not statistically significant. However, there was no
difference between the cases and controls on; type of abdominal incision, surgeon experience as

well as call for help during CS delivery.

Table 7: Backwards Stepwise Multivariable logistic regression of the significant risk factors for
re-laparotomy following CS delivery

aOR(95%ClI) P-value

Previous history of one CS delivery 2.91(1.01-8.43) 0.049
Fetal weight >4kg 8.52(2.12-34.24) 0.003
Preeclampsia with severe features 10.59(3.99-28.09) <0.001
Duration of cs >45 mins 3.18(1.32-7.67) 0.01
Adhesion 3.65(1.45-9.18) 0.006
Blood loss >1000 19.31(6.57-56.75) <0.001
Need for blood transfusion 47.95 (15.27-150.56) <0.001

Table 7, shows significant risk factors for re-laparotomy after multivariable logistic regression.
When we did backward stepwise multivariable regression, we noted; one previous scar (aOR
2.91(95% CI 1.01-8.43), fetal macrosomia (aOR 8.52(95% CI 2.12-34.24), preeclampsia with

severe features (aOR 10.59(95% CI 3.99-28.09), long operative duration of index CS delivery
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(aOR 3.18(95% ClI 1.32-7.67), peritoneal adhesions (aOR 3.65(95% CI 1.45-9.18), need for blood
transfusion (aOR 47.95 (95% CI 15.27-150.56), as well PPH (aOR 19.31(95% CI 6.57-56.75) as

the independent risk factor for R-LACS following CS delivery.

Figure 3: The time interval between CS delivery and re-laparotomy in patients who underwent
re-laparotomy

Time intervals between CS and
Re-laparatomy

H <lhr

m 1-12hrs

012-72 hrs
>72hrs

Figure 3 above shows the time interval between CS delivery and re-laparotomy after CS delivery,
87% of cases,re-laparotomy was performed within 12 hours. In eleven percent of the cases, re-
laparotomy was performed within 72 hours while in two percent of the cases re-laparotomy was

performed after 72hours of the CS delivery
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Figure 4: Indication for re-laparotomy following CS delivery at KNH

Indications for Re-laparatomy

H Others
B Hemoperitoneum
 Hypovolemic shock

Bleeding from Skin incision site

H PPH

Figure 4, above shows the indication for re-laparotomy after CS delivery, the main indication for
re-laparotomy after CS was PPH at 77% followed by hypovolemic shock and bleeding from the
skin incision site with 6% respectively. Six of the patients who underwent R-LACS

hemoperitoneum was the main indication at 6%.
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3.2: Maternal mortality and maternal near-miss events of patients who underwent re-
laparotomy after CS versus those who did not undergo re-laparotomy.

Table 8: Maternal near-miss events that occurred in patients who underwent re-laparotomy
versus those who did not undergo re-laparotomy at KNH using the WHO MNM event tool

Near Miss Event Case Controls
N=82 N=164
n(%o) n(%o)
Shock 37(45) 0(0)
Hysterectomy following infection or 23(28) 2(1)
hemorrhage
Transfusion of > 5 units of blood 10(12) 0(0)
Intubation and ventilation for >60 min not ~ 10(12) 0(0)
related to anesthesia
Use of continuous vasoactive drugs 6(7) 1(1)
pH <7.1 3(4) 0(0)
Cardiac arrest 2(2) 1(2)
Uncontrollable fit/total paralysis 2(2) 0(0)
Creatinine > 300 umol/l or > 3.5 mg/dl 2(2) 0(0)
Cardio-pulmonary resuscitation 2(2) 0(0)
Acute cyanosis 1(1) 0(0)
Jaundice in the presence of pre-eclampsia 1(1) 0(0)
Oxygen saturation <90% for > 60 min 1(2) 0(0)
Bilirubin >100 umol/l or > 6.0 mg/dl 1(2) 0(0)
Acute thrombocytopenia ( < 50,000 1(1) 0(0)
platelets/ml)
Loss of consciousness and ketoacids in 1(1) 0(0)
urine

Table 8 shows maternal near-miss events that occurred in the cases and controls.

Fortey five percent of patients who underwent R-LACS developed hypovolemic shock as
compared to none in the control group. Hysterectomy was performed in 28% of patients who

underwent R-LACS, versus only 1% in the controls,22% of the cases partial hysterectomy was
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formed, and 6% of the patients who underwent re-laparotomy after CS total hysterectomy was
performed. 10% of the patients who underwent R-LACS received more than or equal to 5 units of
blood as compared to none in the control group. Similarly, 10% of the cases required intubation
following R-LACS versus none for the controls. Seven percent of patients who underwent re-
laparotomy after CS required continuous use of vasoactive drugs as compared to one percent in
the control group. Four percent of patients who underwent re-laparotomy developed metabolic
acidosis versus none in the control. Two percent of patients who underwent re-laparotomy
developed cardiac arrest and AKI injury respectively. Fortunately, none of the patients who

underwent re-laparotomy developed AKI.

Table 9: Comparison of maternal near-miss events of the study participants

Case Control
N=82 N= 164
n(%o) n(%o)
MNM No 33(40) 160(98)
Yes 49(60) 4(2)
MNM events 0 33(40) 160(98)
1-3 40(49) 4(2)
> 3 9(11) 0(0)
I.C.U admission NO 70(85) 164(100)
YES 12(15%) 0(0)

Table 9, shows a Comparison of maternal near-miss events of the study participants. 60% of
patients who underwent re-laparotomy after CS experienced at least one maternal near-miss event
as compared to 2% in the control. 11% of patients who underwent R-LACS experienced more than
3 maternal near-miss events as compared to none in the control group. Twelve cases(15%) of

patients who underwent R-LACS required 1.C.U as compared to none in the control group.
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Table 10: Bivariate and multivariable analysis of maternal near-miss events that occurred in
patients who underwent re-laparotomy versus those who did not undergo re-laparotomy

Maternal Near

Miss Event
Yes No
N=53 N=193 OR (CI) P-value aOR(95%Cl) P-value
n(%) n(%)
R-LACS 49(92) 33(17) 59.39(20.05,175.93) <0.001 81.81(23.64- <0.001
283.17)
No R-LACS 4(8) 160(83) Ref Ref

Table 10, above shows bivariate as well as multivariable analysis of maternal near-miss that
occurred in the cases and the controls. Patients who underwent R-LACS had an 82-fold increased
risk of experiencing maternal near-miss as compared to those who did not undergo re-laparotomy,

this was statistically significant with a p-value of less than 0.05.

Table 11: comparison of maternal mortality of the study participants

Case Control  P-value
N=82 N= 164
n(%o) n(%o)
Maternal No 79(96) 164(100) 0.036
mortality
Yes 3(4) 0(0)

Table 11 shows a comparison of maternal mortalities in the cases and controls. There were 3 cases
(4%) of maternal mortalities for the patients who underwent re-laparotomy following CS as
compared to none for those who did not undergo re-laparotomy. All the three maternal mortalities

following R-LACS were referrals from peripheral facilities.
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CHAPTER FOUR: DISCUSSION

This study aimed to determine the risk factors for re-laparotomy following CS delivery and
associated maternal mortality and near-miss at KNH. The mean age for patients who underwent
R-LACS was 31 + 6.67 years for the cases versus 29 + 5.90 years for the controls. Similar findings
were reported by Peker et al in Turkey(35). In our study, we found that a history of one previous
CS delivery was an independent risk factor for R-LACS, associated with a three-fold increased
risk of re-laparotomy after CS delivery. Similar findings were also reported by other studies (35—
37). However, on further analysis, we did not find a history of two and three previous scars to be
a significant risk factor for re-laparotomy after multivariable logistic regression. This was contrary
to a study by Akkurt et al in Turkey who found previous CS delivery of three or more to be

significant for re-laparotomy following CS delivery(36).

Our data showed that peritoneal adhesions was associated with a four-fold increased risk of re-
laparotomy following CS delivery, this was statistically significant with a p-value of 0.006. These
findings are in concordance with Ashwal et al (29) as well as Huras et al (94) studies, which also
found peritoneal adhesion during CS delivery to be a significant risk factor for re-laparotomy
following CS delivery. However, we were not able to classify the type of adhesion due to the

retrospective nature of the study.

In our study, we found a longer operative duration of CS delivery to be a significant risk factor
for re-laparotomy following CS delivery, similar to other studies by; S.Shinar et al in Israel (2)

and Akkurt et al in Turkey (36) who found long operative duration to be a risk factor for R-LACS.
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We also found that fetal macrosomia was a significant risk factor for re-laparotomy following CS
delivery, associated with an eight-fold increased risk of re-laparotomy,this was similar to a study
by Ahmed et al in Egypt (4). In our study we noted, preeclampsia with severe features was
associated with a nine-fold increased risk of re-laparotomy following CS delivery, similar findings
were shared by four other studies (4,36,37,49). In our study PPH was an independent risk factor
for re-laparotomy following CS delivery and was associated with a 19-fold increased risk of re-
laparotomy following CS delivery. This was similar to the findings by Pencole et al in France,
2021(49), and Peker et al in Turkey, 2020 (35). We also found blood transfusion during or just
after CS was significant risk factor for re-laparotomy following CS delivery. This was similar to

study by Peker et al in Turkey(35).

In our study, unfortunately, there were 3 cases(4%) of maternal mortality following R-LACS as
compared to none in the control group. A similar maternal mortality rate was reported by Gedikbasi
et al in Turkey(1). However, our maternal mortality rate was lower as compared to other studies
by; Akther et al in Bangladesh 2011 (14), with a maternal mortality rate of 33 %, and M. Reddy et
al reported maternal mortality following R-LACS of 9.5% (26). This could be due to, over 85% of
our patient's R-LACS was performed within 12 hours, early recognition of complications, and
appropriate intervention hence better outcome, as compared to Akther et al where R-LACS was
performed between 1- 7 days in most of the cases (14). The other possible explanation could be,
in our study we excluded CS deliveries done elsewhere but re-laparotomy done at KNH since in
our study we were looking at the intra-operative findings of index CS delivery. However, there
was no report of maternal mortality following R-LACS in several other studies (2,27,35-37), this
could be due to differences in settings and level of management, and our study had a higher sample

size.
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In our study 60% of the patients who underwent R-LACS experienced maternal near-miss events
as compared to only 2% in the control group, this rate was higher compared to Akkurt et al (36) in
Turkey in which only 47% of patients who underwent R-LACS experienced MNM events. The
higher rate could be because our sample size for patients who underwent R-LACS was almost
twice their number.11% of the cases experienced more than 3 MNM events but none in the none
in the control group. Similarly,15% of our patients who underwent re-laparotomy after CS required
I.C.U admission compared to none in the control group. Other studies reported a higher rate of
I.C.U admission; Levitt et al at 47% (27) and Ahmed et al in Egypt at 47% (4). This difference
could be due to differences in settings, and levels of care. However, Gedikbas et al reported a lower
rate of 5.7% 1.C.U admission following R-LACS in Turkey(1), this difference could be due to the

fact that in our study, our sample size was three times that of the study by Gedikbasi et al.

In our study 28% of the patients who underwent R-LACS, a hysterectomy was performed, a higher
rate was reported by Ahmed et al in Egypt at 46% (4), this difference could be due to the difference
in the level of care, study population and study setting. However, Fazari et al in Sudan reported a
lower rate of hysterectomy following R-LACS after CS of 15% (31). This could be due to, in our
study we had a higher sample size.We noted that Patients who underwent R-LACS following CS
delivery had 82 folds risk of experiencing MNM events as compared to those who did not undergo

R-LACS.
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Conclusion
The main risk factors for re-laparotomy following CS were; one previous scar, macrosomia,

preeclampsia with severe features, long operative duration of index CS delivery, PPH, adhesions
and need for blood transfusion during or just after CS delivery. The maternal mortality following
R-LACS was 4%. Patients who underwent R-LACS following CS had an 82-fold increased risk

of experiencing maternal near-miss events

Recommendation

1. Patients with risk factors for R-LACS can be identified during ANC, followed closely, and
to be operated on by the most senior surgeon and preferably during day time.
2. We recommend prevention and reduction of primary CS delivery, this will eventually lead

to a lower repeat CS delivery rate.
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STUDY BUDGET AND JUSTIFICATIONS

SIN ITEM QUANTITY | UNIT TOTAL
COST COST
(KSHS) (Ksh)

1 | AIRTIME 5 500 2,500

2 | PHOTOCOPIES,SCANNING,PRINTING | 100 100 10,000

3 | DATA BUNDLES 10 1000 10,000

4 | RESEARCH ASSISTANT 2 10,000 20,000

5 | STATISTICIAN 1 30,000 30,000

6 | PUBLICATION FEES 3 5000 15,000

TOTAL

87,500
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APPENDIX

APPENDIX 1:DATA ENTRY FORM
STUDY TITLE: RISK FACTORS FOR RE-LAPAROTOMY AFTER CESAREAN

SECTION AND ASSOCIATED MATERNAL MORTALITY AND NEAR-MISS EVENTS

AT KNH.

An exploratory retrospective case-control study
DATE:
Risk factors

1. Socio-demographic Characteristics

Number assigned: .........ccceevinninnnn.

cases

controls

a) Maternal age: ............ years

b) Education level:( mark V)

None

primary

Secondary

Tertiary

80



c¢) Marital status: (mark )

Single

Married

Divorced

Widowed

d) Body mass index(BMI) (weight (kKg) / height (M)?) ceeevvenreneeeneenneennnnn.

e) Smoking history

No..ovvvrenne.

f) Occupation: (\)

Employed

unemployed

2. Clinical characteristics

a) Obstetrics history

i) Parity...ccoceeveiniiinnnnnnnn.

i) The number of Previous Caesarean delivery .....cceeeeeeeenennnne.

iii) The number of Antenatal clinic attendance(ANC).....ccceeevenenene.



b) Gestational Characteristics

1) Gestational age at delivery....ccocveeveeiiniennnes
i) Fetal seX....c.ccevvvniininninnnnnnn.

i) Fetal weight...ccoceviiiiiniiiieiiiniiennnnne.

iv) The number of fetuses.........ccoevevevninennnne

c) Indication of Cesarean deliVery ....cccceeiveiieeieenrenrennens

d) Comorbidities

YES

NO

Gestational HTN

Chronic HTN

Preeclampsia

Preeclampsia superimposed on
chronic HTN

Preeclampsia with severe
features

Eclampsia

Pre-gestational DM

Gestational DM

Anemia (Hb before operation)
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e) Surgical parameters

Nature of Emergency
Cesarean Elective
delivery
Duration of <45 mins
Cesarean -
delivery >45 mins
Time of 08:00hrs—
Cesarean 19:00hrs
delivery

19:00hrs—

08:00hrs
Day of weekdays
Cesarean weekend
delivery >
Type of Local(spinal)
anesthesia

General
Surgeon Resident
experience

Consultant
Type of Horizontal
abdominal
incision vertical

YES NO

Adhesions
Call for help

Difficulties in achieving

hemostasis

Abnormal placentation

83



f) Post-operative (post-op) period

Estimated blood 10SS....ccevvuuiiieeneennnnneennns

Blood transfused(Units) .......ccceeeieiiniieiinenennnes

3. Maternal mortality and maternal near-miss events

a) Maternal mortality
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b) Maternal near-miss (WHO Maternal near-miss tool) (12) (V)

Clinical criteria

YES

NO

Acute cyanosis

Gasping

Respiratory rate > 40 or <6/min

Shock

Oliguria non responsive to fluids or diuretics

Failure to form clots

Loss of consciousness lasting more than 12 h

Cardiac arrest

Stroke

Uncontrollable fit/total paralysis

Jaundice in the presence of pre-eclampsia

Laboratory-based criteria

Oxygen saturation < 90% for > 60 min

Pa02/Fi02 <200 mmHg

Creatinine > 300 umol/l or >3.5 mg/dl

Bilirubin > 100 pmol/l or > 6.0 mg/dl

pH <7.1

Lactate > 5 mEqg/ml

Acute thrombocytopenia (<50,000 platelets/ml)

Loss of consciousness and ketoacids in urine

Management based criteria

Use of continuous vasoactive drugs

Hysterectomy following infection or
hemorrhage

Transfusion of > 5 units of blood

Intubation and ventilation for > 60 min not
related to anesthesia

Dialysis for acute renal failure

Cardio-pulmonary resuscitation

85



APPENDIX 2: DUMMY TABLES

1.0: Distribution of descriptive characteristics of women studied to assess risk factors for
re-laparotomy at KNH

Age
Marital status

Education

Smoking
History

Occupation

Single
Married
None
Primary
Secondary
Tertiary
Yes

No
Employed
Unemployed

Cases

%

Controls
n

%

OR(CI)

P-value
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2.0 Clinical characteristics

a) Obstetrics and Gestational characteristics

Parity

Nulliparous
Pimipara
Multipara
Grand
multipara

No of Previous
cesarean
section

ANC history

1
2
>3

<4 visits
>4 visits

Cases
n

%

Control
n

%

OR(CI)

P-value
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Gestational
Age (weeks)

<37
>37
Fetal Weight
< 4000grs
> 4000grs
Fetal sex Male
Female
Number of
fetuses
1
2
3
Body mass
index
Underweight (
< 18.5 kg/m?)
Normal
(18.5kg/m? to<
25kg/m?)

Overweight (
25kg/m? to <
30kg/m?)
Obese >
30kg/m?

b) Indication of cesarean section

Cases
n

%

Controls
n

%

OR(CI)

P-value
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c¢) Comorbidities

Chronic hypertension
Gestational
hypertension
Preeclampsia
Preeclampsia
surimposed on chronic
Hypertension
Preeclampsia with
severe features
Eclampsia
Pregestational Diabetes
Gestational diabetes
mellitus (GDM)
Anemia( hb g/dl)

Cases Controls

n % n

Severe
Anemia
Hb<7g/dl
Moderate
Anemia Hb
7-8 g/dI

Mild Anemia
Hb 9-10.9g/dI
Normal >
11g/dl

d) Surgical parameters

cases

%

controls
n

OR(CI) P-value

%

OR(CI) P-value
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Nature of
cesarean section

Time of cesarean
section

Day of cesarean
section

Duration of
cesarean section

Type of
anesthesia

Surgeon
experience

Type of
abdominal
Incision

Adhesions
Call for help
Difficulty
achieving
hemostasis
Abnormal
placentation

Emergency

Elective
07:00hrs —
1900hrs
19:00—
07:00hrs
weekday

weekend
< 45 min

>45 min

Local(spinal)

General
Resident

Consultant
Horizontal

Vertical
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e) POST-OP, EBL, and units of blood transfused

Cases Controls OR(CI)
n % n % P-value

Estimated blood <1000mls
loss(EBL )(mls) >1000mls
Blood transfused = 1-2 units
(units) 3-4 units
5-10 units
>10units

3.0 Comparison of Maternal mortality and maternal near-miss event between cases and
the control group

Cases Controls OR(CI)
n % n % P-value
Maternal
mortality
Maternal near-
miss event
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Prior to commencing your study, you will be expected to obtain a research license from National
Commission for Sclence, Technology and Innovation (NACOSTI) hitps://research-portal.nacosti.go ke and

also obtain other clearances needed.

Yours sincerely,

I%E‘ZTRICE K.M. AMUGUNE
SECRETARY, KNH-UoN ERC

cc.  The Dean, Faculty of Health Sciences, UoN
The Senior Director, CS, KNH
The Chairperson, KNH- UoN ERC
The Assistant Director, Health Information, KNH
The Chair, Dept. of Obstetrics and Gynecology, UoN
Supervisors: Dr. Rose Kosgei,, Dept. of Obstetrics and Gynecology, UoN
Dr. Diana Ondieki, Dept. of Obstetrics and Gynecology, UoN
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