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Objective: To review the major indications for cesareans performed by Médecins Sans Frontiéres (MSF) personnel
from the Operational Center Brussels. Methods: A retrospective study was undertaken of all singleton cesarean
deliveries from 2008-2012 for which indications were recorded. Location of project, age of patient, type of anes-
thesia, and duration of operation were also recorded. Results: A total of 14 151 singleton cesarean deliveries were
identified from 17 countries. Among the 15 905 indications recorded, the most common was failure to progress
or cephalopelvic disproportion (4822 [30.3%]), followed by previous uterine scar (2504 [15.7%]), non-reassuring
fetal status (2306 [14.5%]), and fetal malpresentation (1746 [11.0%]). Other indications were placenta or vasa
previa (794 [5.0%]), uterine rupture (676 [4.3%]), hypertensive disorders (659 [4.1%]), placental abruption
(520 [3.3%]), pre-rupture (450 [2.8%]), and cord prolapse (365 [2.3%]). Conclusion: Indications for cesareans in
MSF settings differ from those in higher-income countries. Further investigation is needed for adequate emer-
gency obstetric care coverage.

© 2015 Published by Elsevier Ireland Ltd. on behalf of International Federation of Gynecology and Obstetrics.

1. Introduction

It is estimated that 287 000 women died of complications related
to pregnancy and parturition worldwide in 2010 [1]. Of these mater-
nal deaths, 99% occurred in low-income countries, where access to
emergency obstetric care is limited; maternal mortality is the health in-
dicator with the most significant gap between high- and low-income
countries [1-3].

In an effort to highlight major deficiencies experienced by low- and
middle-income countries (LMICs), the UN established the Millennium
Development Goals (MDGs) in 2000. One of these goals was dedicated
to improving maternal health, aiming for a 75% reduction in the
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Hospital, 600 North Wolfe Street, Phipps 279, Baltimore, MD 21287, USA. Tel.: +1 410
955 6710; fax: +1 410 502 6683.

E-mail addresses: rsgroen@hotmail.com, rgroen1@jhmi.edu (RS. Groen).
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worldwide maternal mortality ratio between 1990 and 2015 [3]. How-
ever, Ameh et al. [4] evaluated access to emergency obstetric services
in six low-income countries approximately 5 years before the MDG tar-
get and established that lifesaving interventions for obstetric complica-
tions remained unavailable to most women.

Cesarean deliveries should be available to all laboring women in case
a maternal or neonatal emergency arises. The proportion of deliveries
that occur by cesarean is a quality indicator for adequate coverage
of obstetrical services, and WHO have stated that the minimum propor-
tion of deliveries that should occur by cesarean is 5% [2]. Although
reports from Tanzania [5] and Bangladesh [6] document increasing
numbers of cesarean deliveries in LMICs, most epidemiological analyses
reveal that access to this emergency obstetric service remains inade-
quate, with only 1%-2% of deliveries occurring by cesarean in many
African countries [4,7,8].

Interest in global health work is increasing amongst gynecologists
from high-income countries [9,10]. However, a good understanding of
the complexities involved in working in LMICs is needed to work or assist

0020-7292/© 2015 Published by Elsevier Ireland Ltd. on behalf of International Federation of Gynecology and Obstetrics.
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in such settings. Notably, the surgical indications can differ, and good
operative skills are required to practice in areas with limited resources.
Médecins Sans Frontiéres (MSF), also known as Doctors without
Borders, is a medical organization which operates in over 70 countries
and is dedicated to providing quality medical care to populations in cri-
sis [11]. As such, MSF is uniquely positioned to shed light on what skills
are required in low-resource settings. Therefore, the primary goal of
the present study was to review the major indications for singleton ce-
sarean deliveries performed by MSF personnel from the Operational
Center Brussels (OCB) in disaster and conflict settings. Secondarily,
other gynecologic procedures performed were also examined to better
prepare gynecologists aspiring to work in low-resource settings.

2. Materials and methods

In a retrospective study, data obtained through standard evaluation
and monitoring of surgical procedures performed by OCB personnel in
2008-2012 were assessed. Because the database was de-identified, con-
sent was not needed. The present study satisfied the criteria for ethics
exemption from the MSF Ethical Review Board.

Data for surgical procedures performed by OCB personnel are aggre-
gated at the MSF OCB headquarters in Brussels, Belgium. They are inde-
pendently verified for completeness and accuracy by the director of the
Surgical, Anesthesia, Gynecology and Emergency Medicine unit (M.T.).
Any identified discrepancies are clarified immediately by contacting
the personnel in the projects who initially entered the data.

For the present study, all project databases from 2008-2012 were
combined into one electronic database in Excel 2007 (Microsoft,
Redmond, WA, USA). Procedures and indications were initially classi-
fied into broad categories, including wound-related, visceral, orthope-
dic, gynecologic, and obstetric (with urology), as previously described
[12]. All cesareans in the obstetric categories were included in the
present analysis. Additional comments and notes recorded at data
entry were individually reviewed for indications of singleton cesareans,
which were divided into categories per Timofeev et al. [13] (Box 1) by
a researcher (R.S.G.) proficient in English and French. Any indication
that was unclear (e.g. an unknown abbreviation) was discussed with
two other bilingual authors (J.P-S. and E.W.) until a group consensus
was achieved. One procedure could have a maximum of two indica-
tions; if more indications were recorded, only the two most emergent
indications were noted. Any cesarean without an indication was
recorded as missing data. Location of project, age of patient, type of
anesthesia, indication for cesarean, and duration of operation were
also recorded.

To give a full outline of activities a gynecologist can encounter while
working with MSF, information about conditions and types of operation
other than cesareans was also assessed.

Initially, descriptive statistics were used. Prevalence ratios were cal-
culated to elucidate differences in the likelihood of common cesarean
indications between age groups. Statistical analyses were conducted
with Stata version 12.0 (StataCorp, College Station, TX, USA).

Box 1
Categories used as indications for cesarean deliveries.

Failure to progress in labor or cephalic disproportion;
malpresentation; chorioamnionitis; failed induction; failed trial of
forceps or vacuum; failed vaginal birth after cesarean delivery;
non-reassuring fetal heart status; fetal anomaly; macrosomia;
active infection of HIV, herpes simplex virus, or excessive condy-
lomata; placental abruption; placenta previa or vasa previa; mater-
nal hypertensive disease (pre-eclampsia or eclampsia); previous
uterine scar; shoulder dystocia; elective; uterine rupture; (suspi-
cion of) uterine pre-rupture; cord prolapse, or other.

3. Results 124

A total of 24 182 cesarean deliveries were initially identified by the 125
standard coding system [12]. However, only 14 506 (60.0%) had a spe- 126
cific indication recorded in the supplementary notes. An additional 127
137 cesarean deliveries that were initially miscoded were included in 128
the present analysis. Therefore, 14 643 cesarean deliveries performed 129
in 17 countries were included (Table 1). 130

The median age of the women undergoing cesarean was 25 years, 131
and 6180 (42.2%) were younger than 25 years at the time of their ce- 132
sarean (Table 2). Most procedures were performed with a spinal anes- 133
thetic, and 6514 (44.5%) lasted 60 minutes or fewer (Table 2). 134

Among the 14 643 cesareans, 483 (3.3%) were done for twins and 135
9 (0.1%) for triplets. Among the 14 151 singleton cesarean deliveries, 136
1754 (12.4%) had two documented indications. Therefore, there were 137
15 905 indications for singleton cesareans. 138

The most common indication for a cesarean delivery of a singleton 139
in an MSF setting was failure to progress or cephalopelvic dispropor- 140
tion, followed by previous uterine scar, non-reassuring fetal status, 141
and fetal malpresentation (Table 3). Only 3 (0.1%) recorded indica- 142
tions were related to infectious disease (one for HIV, one for exces- 143
sive genital condylomata acuminata, and one for active genital herpes 144
simplex virus). 145

Failure to progress or cephalopelvic disproportion was significantly 146
more common as an indication for a singleton cesarean delivery in 147
women younger than 25 years than in those aged at least 25 years 148
(P<0.001) (Table 4). However, a previous uterine scar was more likely 149
to be the indication in women aged at least 20 years than in those 150
younger than 20 years, and uterine rupture was more prevalent in 151
women aged at least 30 years than among those aged younger than 152
30 years (P < 0.001 for both) (Table 4). Among the 676 documented 153
uterine ruptures, a previous uterine scar was noted as a second indica- 154
tion for 16 (2.4%). 1

As previously mentioned by Wong et al. [12], 9277 other gynecologic 156
procedures were performed. These included 2462 curettages, 3002 157
complex deliveries (including laceration repairs and retained pla- 1
centas), 2228 major gynecologic surgeries (including hysterectomies, 1
oophorectomies, and pelvic tumor resections), and 1585 obstetric fistu- 160
la repairs. Of the 641 documented hysterectomies that had additional 161
notes, 189 (29.5%) specifically mentioned that the hysterectomy was 162
performed in the peripartum context or in the setting of a uterine rup- 163
ture, alluding to a cesarean hysterectomy. The detailed notes showed 164

Table 1 t1.1

Cesarean deliveries with specific indications listed (n = 14 643).% t1.2
Country No. (%) t1.3
Afganistan 106 (0.7) t1.4
Burundi 3872 (26.4) t15
Central African Republic 97 (0.7) t1.6
Chad 0 t1.7
Cote d'Ivoire 170 (1.2) t1.8
Democratic Republic of the Congo 4326 (29.5) t1.9
Haiti 403 (2.8) t1.10
India 15 (0.1) t1.11
Indonesia 0 £1.12
Iraq 253 (1.7) t1.13
Kenya 0 t1.14
Lesotho 31(0.2) t1.15
Libya 0 t1.16
Mali 2 (<0.1) t1.17
Niger 1204 (8.2) t1.18
Pakistan 1464 (10.0)  t1.19
Sierra Leone 1921 (13.1)  t1.20
Somalia 696 (4.8) t1.21
South Sudan 43 (0.3) £1.22
Sudan 39(0.3) t1.23
Syria 1(<0.1) t1.24
¢ Singleton and multiple deliveries included. t1.25
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Table 2 Table 4
Maternal characteristics.? Indications by age.

Characteristics Cesarean deliveries with indication Proportion®  Prevalence Pvalue % difference

recorded (n = 14 643) ratio (95% CI)

Age,y 26.5 4+ 6.9 (25) Cephalopelvic disproportion
<15 31(0.2) and failure to progress
15-19 2253 (15.4) <25y 2650/6755 1.65 <0.001 15.5(14.0-16.9)
20-24 3896 (26.6) >25y 2172/9150  Ref.

25-29 3469 (23.7) Uterine rupture
30-34 2459 (16.8) <30y 309/10459  Ref.
>35 2535 (17.3) >30y 367/5446 2.28 <0.001 3.8 (3.0-4.6)

Type of anesthesia Previous uterine scar
Spinal 11207 (76.5) <20y 149/2513  Ref.

General (ketamine) without intubation 1854 (12.7) >20y 2355/13392 297 <0.001 11.7 (10.5-12.8)
Gener‘al (1;etamme) with intubation 753(51) 2 Values are given as number of cesarean deliveries with the indication in the age
Combination 362 (3.8) roup/total number of rean deliveries in th T

Other 12 (0.1) group/total number of cesarean deliveries e age group.

Missing 255 (1.7)

T"E';(‘)“ operating room, min 2?'5(’02 )24'1 (65) for cesarean were assessed in four Southeast Asian countries: the most
31-60 6473 '( 442) common were repeat cesarean, obstructed labor, and malpresentation.
61-90 6606 (45.1) Likewise, Chu et al. [ 7] prospectively evaluated the most common indi-
>90 1265 (8.6) cations for cesarean in a subset of countries where MSF OCB operates
Missing 258 (1.8) and concluded that obstructed labor was the most common indication,

o

Values are given as mean + SD (median) or number (percentage).

that 45 craniotomies were performed and 107 molar pregnancies were
identified and surgically treated.

4. Discussion

In the present study, the most common indication for a singleton
cesarean delivery in disaster and conflict settings was failure to progress
or cephalopelvic disproportion. This indication was more common in
women aged younger than 25 years than among those aged at least
25 years. Additionally, uterine rupture was more common among
women aged at least 30 years, and few ruptures occurred among
women with a previous uterine scar.

The existing literature on this topic—although scant—lends support
to the present findings. In a systematic review of the indications for
cesarean in Sub-Saharan Africa, Dumont et al. [14] noted that the six
most frequent indications were protracted labor, placental abruption,
previous cesarean, eclampsia, placenta previa, and fetal malpresentation.

followed by malpresentation. They also noted a 9.2% rate of uterine rup-
ture [7]. Although the data from the Sub-Saharan African countries
studied by Chu et al. are included in the database used in the present
study, their differing results can be partly explained by the fact that
only one indication was noted per cesarean and that multiple gesta-
tions were included in their analysis. Overall, most studies show that
cephalopelvic disproportion and failure to progress is the main indica-
tion for cesareans in low-resource settings.

In the USA, cesarean remains the most frequently performed oper-
ating room procedure [16]. As in other high-income countries, the most
common indication is a history of cesarean delivery [13,17,18]. In fact,
Timofeev et al. [13] revealed that repeat cesarean or a history of uterine
scar accounted for nearly 37% of all cesareans performed in women
older than 25 years in the USA. It would be beneficial to know how
often full dilation was achieved in Timofeev et al.’s study [13] as well
as in the present analysis, because the frequency might differ between
high-income countries and LMICs.

Differences in cephalopelvic disproportion versus failure to progress
between high- and low-resource settings may be present secondary
to the lack of tocodynamometers, intrauterine pressure monitors, and

In a large study conducted by Festin et al. in 2009 [15], the indications automated flow rates for oxytocin titration in low-income countries.

Table 3

Indications for singleton cesareans (n = 15 905).*"
Indications Overall <15y 15-19y 20-24y 25-29y 30-34y >35y

(n = 15 905) (n=33) (n = 2480) (n = 4242) (n = 3704) (n = 2651) (n = 2795)

Failure to progress or cephalopelvic disproportion 4822 (30.3) 15 (45.5) 1113 (44.9) 1522 (35.9) 1009 (27.2) 590 (22.3) 573 (20.5)
Previous uterine scar 2504 (15.7) 2 (6.1) 147 (5.9) 740 (17.4) 800 (21.6) 470 (17.7) 345 (12.3)
Non-reassuring fetal status/fetal heart tracing 2306 (14.5) 6(18.2) 452 (18.2) 686 (16.2) 491 (13.3) 361 (13.6) 310 (11.1)
Malpresentation 1746 (11.0) 1(3.0) 247 (10.0) 405 (9.5) 399 (10.8) 341 (12.9) 353 (12.6)
Placenta or vasa previa 794 (5.0) 2 (6.1) 56 (2.3) 123 (2.9) 176 (4.8) 203 (7.7) 234 (8.4)
Uterine rupture 676 (4.3) 1(3.0) 25 (1.0) 113 (2.7) 170 (4.6) 161 (6.1) 206 (7.4)
Hypertensive disorders 659 (4.1) 2(6.1) 219 (8.8) 132 (3.1) 122 (3.3) 90 (3.4) 94 (3.4)
Other 601 (3.8) 1(3.0) 23 (0.9) 81 (1.9) 125 (3.4) 115 (4.3) 256 (9.2)
Placental abruption 520 (3.3) 1(3.0) 47 (1.9) 73 (1.7) 92 (2.5) 109 (4.1) 198 (7.1)
Pre-rupture 450 (2.8) 2(6.1) 56 (2.3) 134 (3.2) 118 (3.2) 75 (2.8) 65 (2.3)
Cord prolapsed 365 (2.3) 0 37 (1.5) 92 (2.2) 89 (2.4) 68 (2.6) 79 (2.8)
Failed vaginal birth after cesarean 175 (1.1) 0 12 (0.5) 63 (1.5) 51(1.4) 24 (0.9) 25(0.9)
Failed induction 68 (0.4) 0 4(0.2) 23 (0.5) 12 (0.3) 11 (0.4) 18 (0.6)
Macrosomia 63 (04) 0 6(0.2) 19 (0.4) 11 (0.3) 12 (0.5) 15 (0.5)
Failed trial of forceps or vacuum 58 (0.4) 0 18 (0.7) 20 (0.5) 12 (0.3) 5(0.2) 3(0.1)
Fetal indication or anomaly 38 (0.2) 0 6(0.2) 4(0.1) 11 (0.3) 7(0.3) 10 (0.4)
Chorioamnionitis 32(0.2) 0 7(0.3) 7(0.2) 8(0.2) 5(0.2) 5(0.2)
Elective 24(0.2) 0 5(0.2) 4(0.1) 7(0.2) 4(0.2) 4(0.1)
Infectious disease 3(<0.1) 0 0 1(<0.1) 0 0 2(0.1)
Shoulder dystocia 1(<0.1) 0 0 0 1(<0.1) 0 0

¢ Values are given as number (percentage).
b 1754 of the 14 151 singleton cesarean deliveries had two documented indications.
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Therefore, identification of abnormal labor patterns is difficult. In the
setting of difficulty with monitoring contraction patterns and oxytocin
administration, errors and misuse are not uncommon.

More than 15% of women in the present sample were younger than
20 years, and 31 patients were younger than 15 years. Such young ages
are, in themselves, a risk factor for pregnancy-related complications [19].

Some indications for cesarean merit further clarification. For exam-
ple, HIV was only mentioned once in the MSF database as an indication,
which could be because some MSF projects do not routinely verify HIV
status or that HIV status was not noted in the operating-room logbook
for reasons of confidentiality. Malpresentation was a common indica-
tion for cesarean in Timofeev et al.’s analysis in the USA [13], and it is
unlikely that malpresentation is less common in the settings where
MSF operates than in stable or high-resource settings. On the contrary,
malpresentation could be expected to be more common given the
higher rates of grand multiparas, as well as limited antenatal care and
thereby access to external cephalic version. The decreased number
of cesareans for malpresentation could be better explained by the
fact that vaginal breech deliveries are more commonly practiced in
low-resource settings [20,21].

Forty-five craniotomies were recorded. Although these destructive
operative deliveries are rarely performed in high-income countries,
clear indications exist for such procedures and a cesarean can be
avoided in cases of prolonged, neglected labor with full dilation and
an intrauterine fetal demise, or an attempted breech delivery with
hydrocephalus [22]. Arguably, craniotomy is also indicated in high-
income countries for macrosomia and sudden intrauterine demise [23].

The number of ruptured and pre-ruptured uteruses is high in the
MSF setting. Although some (2.4%) were noted to be related to the
presence of a previous uterine scar, most are probably related to
prolonged, obstructed labor in older grandmultiparas women. Where
uterine ruptures are frequently diagnosed, it is almost certain that
many women fail to reach the hospital in time and do not survive.
As known from a country-wide population survey in Sierra Leone
[8], only 45% of maternal deaths will happen in hospitals, indicating
that the obstetric complications seen in hospitals are only partially
describing what happens to women at home. Nevertheless, a report
from a maternal morbidity and mortality review in a rural Tanzanian
hospital [24] demonstrated that 60% of the uterine ruptures occurred
in the hospital, meaning that 40% of women with a uterine rupture in
the hospital arrive after uterine rupture occurred at home or en route.
A Nigerian report [25] mentioned that injudicious use of oxytocin was
responsible for most cases of uterine rupture (38.7%) occurring in
the hospital, followed by the presence of a uterine scar (28.0%). As
mentioned previously, oxytocin use in low-resource settings without
tocodynamometers, intrauterine pressure monitors, and automated
flow-rates for oxytocin titration is tedious and labor-intensive and
should be used with care, particularly in patients with a uterine scar.

Another remarkable finding of the present study was that cord pro-
lapse was frequently noted in the MSF logbooks as an indication for ce-
sarean, although it is not often cited in higher-income settings [13,26].
This finding could be because rupture of membranes in LMICs often
occurs at home or in an otherwise non-medical setting in the presence
of advanced cervical dilatation. Alternatively, it could be related to
undiagnosed fetal malpresentation, which is an inherent risk for pro-
lapsed cord [27].

One of the major strengths of the present study was the large num-
ber of cases from different settings. Another key asset was the quality
of the database used for analysis. Generally, data on indications for ce-
sareans might exist in individual facilities in LMICs, but they are rarely
reported in large-scale health information systems [26]. However,
there are limitations to the present study. Through care for populations
in distress and victims of natural or manmade disasters and of armed
conflict, MSF’s practice is diverse [12]. However, MSF works in very
specific situations, which cannot necessarily be generalized to LMICs.
Indeed, it is likely that the healthcare-seeking behaviors of pregnant

women vary in times of peace and times of conflict or natural disasters.
Furthermore, certain indications might not have been noted—e.g. in
the setting of a uterine rupture, a previous scar might not have been re-
ported because it was not the primary reason for the surgery. Similarly,
operative indications were not noted for many cesareans; whether or
not the probability of missing data is related to certain indications is
unclear but could represent a source of bias. Another limitation is that
the database did not have detailed information on maternal characteris-
tics and prenatal care or outcome data. Nevertheless, the present large
study provides a review of cesarean indications across exceptionally
diverse settings in LMICs.

For gynecologists who have worked with organizations such as MSF,
it is not surprising that the prevalence of indications for cesareans in
LMICs differ from those in high-income countries. The present study
has highlighted the distinctive clinical context prevailing in LMICs and
provides insight into the current need for obstetric care. Furthermore, it
provides further evidence that obstetric care is not homogeneous across
the world and that standard obstetric training in higher-income settings
might not adequately prepare clinicians for low-resourced settings.
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