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Abstract

Background: There is a global increase in rates of Cesarean delivery (CD). A minor factor in this increase is a shift
towards CD for breech presentation. The aim of this study was to analyze breech births by mode of delivery and
investigate short-term fetal and maternal outcomes in a low-income setting.

Methods: The study design was cross-sectional and the setting was Muhimbili National Hospital (MNH), Dar-es-Salaam,
Tanzania. Subjects were drawn from a clinical database (1999-2010) using the following inclusion criteria: breech
presentation, birth weight 2 2,500 g, single pregnancy, fetal heart sound at admission, and absence of pregnancy-
related complication as indication for CD. Of 2,765 mothers who had a breech delivery, 1,655 met the inclusion criteria.
Analyses were stratified by mode of delivery, taking into account also other birth characteristics. The outcome
measures were perinatal death (stillbirths + in-hospital neonatal deaths) and moderate asphyxia. Maternal
outcomes, such as death, hemorrhage, and length of hospital stay, were also described.

Results: The CD rate for breech presentation increased from 28 % in 1999 to 78 % in 2010. Perinatal deaths
were associated with vaginal delivery (VD) (adjusted odds ratio (@aOR) 6.2; 95 % confidence interval (Cl) 3.0-12.6)
and referral (@OR 2.1; 95 % ClI 1.1-3.9), but not with parity, birth weight, or delivery year. Overall perinatal
mortality was 5.8 % and this did not decline, due to an increase in stillbirths among vaginal breech deliveries.
Mothers with CD had more hemorrhage compared to those with VD. One mother died in association with CD,

and one died in association with VD.

Conclusion: A breech VD, compared to a breech CD, in this setting was associated with adverse perinatal
outcome. However, despite a significant increase in CD rate, no overall improvement was observed due to an

increase in stillbirths among VDs.

Keywords: Breech presentation, Caesarean section, Developing countries, Perinatal mortality, Asphyxia

neonatorum, Hemorrhage

Background

In 2000, the Term Breech Trial (TBT) concluded that
planned Cesarean delivery (CD) (compared to planned
vaginal birth) for breech presentation improved fetal
outcome, though only modestly increasing maternal
morbidity [1]. A systematic review in 2015 by Berhan
et al. reports a substantial increase in elective CDs for
breech presentation in high-income countries since
2000; at the same time, a two- to fivefold risk increase in
perinatal mortality and morbidity has been reported with
planned vaginal delivery (VD) [2, 3].
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The TBT reports that, in settings with a low perinatal
mortality rate (PMR) (<20/1,000), the rate of perinatal
mortality/serious morbidity was 0.4 % for planned CD
and 5.3 % for planned vaginal delivery (VD), whereas in
settings with a high PMR (>20/1,000), in one low- and
eight middle-income countries, the rate of perinatal
mortality/serious morbidity was 2.9 % for planned CD
and 4.4 % for VD [1]. These results challenge the TBT’s
conclusions with respect to the effect of planned CD on
perinatal outcome in a low-income setting, where CDs
for breech presentation are increasing [3].

Maternal complications, such as blood transfusions,
hysterectomy, and admission to the intensive care unit
(ICU), as well as death, are estimated to be twice as
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common in CD as in VD in a low-income setting [4]. In
low-resource settings, the maternal death rate for CD
ranges between 0.1 and 1.9 % [3, 5, 6]. According to a
study from the Netherlands, the overall maternal fatality
rate since the TBT’s conclusions have been published
has been 0.25 per 1,000 breech CD and 0.47 per 1,000
planned breech CD [7].

Vaginal delivery for breech presentation is still a
recommended option where possible [2, 8, 9], espe-
cially in low-income settings where CD-associated
maternal morbidity and mortality are a serious con-
sideration [3, 6, 10]. The few observational studies of
breech delivery in sub-Saharan African Hospitals re-
port a wide range of short-term outcomes, reflecting
resource constraints and policy differences [6, 11-13].
There is a lack of continuous statistical surveillance in
many busy hospital obstetrics units in low-income
settings. More investigation is needed to better under-
stand the consequences of a policy shift in mode of
delivery in low-income settings. To this end, we ana-
lyzed maternal and fetal outcomes in breech delivery
by mode of delivery and birth characteristics, specific-
ally intrapartum fetal deaths, asphyxia, early neonatal
deaths, and maternal outcomes. Our study was con-
ducted at a University Hospital in Tanzania, a low-
income setting.

Methods

This cross-sectional study was performed at a teaching
and referral hospital, Muhimbili National Hospital
(MNH), in Dar-es-Salaam, Tanzania. Recently, district
hospitals in the region have been upgraded, resulting in
fewer deliveries at MNH [14]. At MNH, the CD rate has
increased, from 16 % in 1999 [15] to 49 % in 2011 [16].
Between 2000 and 2011, CDs for nulliparous and mul-
tiparous women increased by 131 and 171 %, respect-
ively [16].

According to the recommendation from the Ministry
of Health and Social Welfare, external cephalic version
should be performed at 34-36 weeks in all persistent
breech presentations if detected before labor. Breech
presentation at admission to the delivery ward is diag-
nosed by external and internal examination. For primip-
aras, mode of delivery is based on the size of the fetus
and the clinical assessment of the mother. All multiparas
without previous CD undergo breech delivery assisted
by a senior midwife or obstetrician. Fetal heart rate is
monitored using a fetoscope/Doppler device. Mothers
with uncomplicated VD are discharged early, usually 6 h
after delivery. Indications for CD are a large baby, poor
progress, fetal distress, a previous CD, a deformed pelvis,
hydrocephalus, or umbilical cord prolapse. Antibiotics
are prescribed for emergency CD.
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In 1998, an obstetric database was created at MNH,
an electronic registry to support research and quality
development. To validate the data, a quality control
program and manual checks of selected variables are
run weekly [17].

In this study, we selected a sample to investigate
perinatal outcomes following breech presentation be-
tween 1999 and 2010 (Fig. 1). The primary selection
from the database was drawn only from the first hier-
archy variable giving the maternal diagnosis as “breech”
(N =2,765). Although breech presentation was also
noted among the second and third maternal diagnostic
variables, those subjects had mainly “twin pregnancy”
and “hypertension” as first diagnosis. The inclusion cri-
teria included delivery between 1999 and 2010, live
fetus at admission, and delivery of a singleton baby
with a birth weight (BW) > 2,500 g. Exclusion criteria are
described in Fig. 1. Mothers with conditions (n = 74) that
were potential indications for CD (e.g, hypertension,
eclampsia, antepartum hemorrhage, and abruptio placen-
tae) were excluded.

The final sample consisted of 1,655 breech deliveries.
The following patient characteristics were recorded:
age, parity, mode of delivery, BW, referral (yes/no), in-
surance status, and year of delivery (stratified by
period). By “referral” is meant whether the mothers had
been transferred from a district hospital. Regarding
“private insurance,” patients at MNH are either private
or public. “Mode of delivery” was categorized into VD
or CD. The option “emergency or elective CD” has
been available since 2005, but was missing in 75 % of
cases, with <10 % of cases being categorized as “elect-
ive;” hence, this option was not used. The variable
“mode of delivery” therefore contained information
about whether the delivery was a CD, or a spontaneous
or assisted breech VD, but only 4 % of VDs were coded
into one category together with the assisted breech
VDs.

The analysis was stratified by mode of delivery (VD/
CD). The other independent variables, parity (prim-
iparous/multiparous), BW (2.5-3.6 kg/3.7-4.7 kg),
referral (yes/no), privately insured (yes/no), and year
of delivery (1999-2004/2005-2006/2007-2010), were
separately analyzed. Five outcome variables were re-
corded: (1) hemorrhage = blood loss >1,000 ml; (2)
moderate asphyxia = Apgar score <4 at 5 min (code
P21.1B, International Classification of Diseases and
Related Health, 10" revision (ICD10); (3) stillbirth =
fetuses with presence of heartbeat at admission, but
no sign of vitality at birth; (4) in-hospital neonatal
death = death before discharge from MNH; and (5)
perinatal death = fetuses with presence of heartbeat at
admission, but no sign of vitality at birth, or with
death before discharge from MNH.
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Fig. 1 Flow chart. Inclusion and exclusion criteria for the study sample of breech deliveries at Muhimbili National Hospital (MNH), Dar-es-Salaam,

Data were analyzed in IBM SPSS statistics version
23 (IBM Inc., Armonk, NY, USA) using Pearson’s chi-
square test, Fisher’s exact test, and Mantel-Haenszel
chi-square test for linear trends. P-values < 0.05 were
considered statistically significant. Crude odds ratios
(ORs) and 95 % confidence intervals (95 % CIs) were
calculated. In the final model of the multivariate ana-
lysis by logistic regression, relevant exposure variables
were included when estimating adjusted odds ratios
(aORs).

Results
In our sample of 1,655 women with breech presentation,
908 (54.8 %) had a VD and 747 (45.1 %) had a CD
(Fig. 1). The rate of CDs for breech increased from 28 %
in 1999 to 78 % in 2010 (Fig. 2).

The percentage alive at discharge was 97.5 % for the
CD group and 91.5 % for the VD group. In the CD

90 %

80 %

70 %

60 %

50 %

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Fig. 2 Cesarean delivery (CD) rate for breech presentation at Muhimbili

National Hospital (MNH), Dar-es-Salaam, Tanzania, 1999-2010
.
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group, rates of stillbirths, in-hospital neonatal deaths,
and asphyxia were 1.6, 0.9, and 0.7 %, respectively; in the
VD group, corresponding rates were 3.9, 4.6, and 3.3 %.
All differences were statistically significant (Table 1).
Every eleventh vaginally delivered infant died, compared
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to every 39th infant delivered by Cesarean section. Cause
of death was registered in approximately half of the in-
fants who did not survive. The vast majority in both
groups (84 %) died from birth asphyxia. Both the CD
and the VD groups had one death due to meconium

Table 1 Birth outcomes of vaginal delivery (VD) versus Cesarean delivery (CD) for breech presentation, at Muhimbili National Hospital

(MNH), Dar-es-Salaam, Tanzania, 1999-2010 (N = 1,655)

VD (@b) P-value
n % n %
All Alive at discharge 831 91.5 728 97.5 <0.0001
Stillborn 35 39 12 1.6 0.007
In-hospital neonatal death 42 46 7 09 <0.0001
Apgar score < 4° 29 33 5 07 <0.0001
Parity Primipara Alive at discharge 274 90.1 379 974
Stillborn 12 39 5 13 0.018
In-hospital neonatal death 18 6.0 5 13 0.000
Apgar score < % 25 8.2 10 26 0.001
Multipara Alive at discharge 557 922 349 97.5
Stillborn 23 20 7 2 0.000
In-hospital neonatal death 24 40 2 0.5 0.001
Apgar score < 4° 38 8.2 7 20 0.009
Birth weight 2.5-36 kg Alive at discharge 772 91.6 616 97.8
Stillborn 32 3.8 8 13 0.002
In-hospital neonatal death 39 46 6 1.0 0.000
Apgar score < 4° 59 138 6 5.1 0018
3.7-4.7 kg Alive at discharge 59 90.8 112 95.7
Stillborn 3 4.6 4 34 0.650
In-hospital neonatal death 3 46 1 09 0.094
Apgar score < 4° 4 6.2 9 34 0.001
Referral No Alive at discharge 745 927 577 98.1
Stillborn 25 3.1 6 1.0 0.007
In-hospital neonatal death 34 4.2 5 09 0.000
Apgar score < 4° 23 30 3 0.5 0.000
Yes Alive at discharge 86 827 151 95.0
Stillborn 10 9.6 6 3.7 0.036
In-hospital neonatal death 8 7.7 2 13 0.005
Apgar score < 4° 6 6.4 2 13 0.029
Privately insured Yes Alive at discharge 12 100 91 989
Stillborn 0 - 1 1.1
Neonatal death 0 - 0 -
Apgar score < 4° 0 - 0 -
No Alive at discharge 247 85.5 343 96.9
Stillborn 20 6.9 9 25 0.004
In-hospital neonatal death 22 7.6 2 0.6 0.000
Apgar score < 4° 2 06 15 56 0.000

“Stillborn” is defined as fetuses with heart sound at admission, but no sign of vitality at birth; “in-hospital neonatal deaths” is defined as live births, with death
taking place before discharge from hospital; “moderate asphyxia” is defined as Apgar score <4 at 5 min. Pearson’s chi-square test was used to analyze the data
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aspiration. In the VD group, there were two deaths from
severe hypoxic ischemic encephalopathy (HIE) and three
from “prematurity-related complications,” although these
cases met our inclusion criteria.

Cesarean delivery was associated with fewer stillbirths,
in-hospital neonatal deaths, and moderate asphyxia, irre-
spective of parity, presence or absence of referral, BW
(2.5-3.6 kg), and insurance status. For infants with BW
between 3.7 and 4.7 kg, CD was associated with less mod-
erate asphyxia (Table 1). Regarding year of delivery, there
was an increasing trend, over time, of stillbirths among
VD breech babies of women not referred, but not of in-
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hospital neonatal deaths. The low survival of VD breech
babies referred to MNH did not change over time. For
breech babies delivered by Cesarean section, there were
no changes over time in survival with respect to whether
the mother had been referred or not (Table 2).

Adjusted OR for perinatal death for VD breech was
6.2 (95 % CI 3.0-12.6) and for referral, 2.05 (95 % CI
1.09-3.86). Neither parity, nor BW, insurance status, or
year of delivery was associated with perinatal death with
respect to mode of delivery (Table 3).

Hemorrhage was more common for the CD (7.2 %)
than the VD group (1.0 %) (p = 0.0001). There were two

Table 2 Birth outcomes of vaginal delivery (VD) versus Cesarean delivery (CD) for breech presentation, by year of delivery, at Muhimbili
National Hospital (MNH), Dar-es-Salaam, Tanzania, 1999-2010 (N = 1,655)

1999-2004 2005-2006 2007-2010
Mode of delivery n % n % n % P-value
VD
Not referred
Alive at discharge 580 94.0 73 90.2 92 86.8 0.007
Stillborn 13 2.1 4 49 8 75 0.002
In-hospital neonatal death 24 39 4 49 6 5.7 0.099
Referred
Alive at discharge 48 889 10 714 28 778 0.1999
Stillborn 3 56 2 14.3 5 139 0.221
In-hospital neonatal death 3 56 1 143 3 83 0.662
D
Not referred
Alive at discharge 287 983 62 96.9 228 778 0.903
Stillborn 1 03 2 3.1 3 13 0371
In-hospital neonatal death 4 14 0 0 1 04 0.300
Referred
Alive at discharge 52 96.3 1 786 88 96.7 0.595
Stillborn 1 1.9 2 14.3 3 33 0.983
Early neonatal death 1 19 1 7.1 0 0 0.136
All VDs
Alive at discharge 628 93.6 83 874 120 84.5 0.000
Stillborn 16 24 6 6.3 13 92 0.000
In-hospital neonatal death 27 40 6 6.3 9 6.3 0.141
All CDs
Alive at discharge 339 98.0 73 93.6 316 97.8 0.0002
Stillborn 2 0.6 4 5.1 6 19 0.242
In-hospital neonatal death 5 14 1 13 1 03 0.089
Total
Alive at discharge 967 95.1 156 90.2 436 938 0.212
Stillborn 18 1.8 10 58 19 4. 0.008
In-hospital neonatal death 32 31 7 40 10 22 0.354

“Stillborn” is defined as fetuses with heart sound at admission, but no sign of vitality at birth; “in-hospital neonatal deaths” is defined as live births, with death

taking place before discharge from hospital. Analyses were performed using Mantel-Haenszel chi-square test for linear trends
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Table 3 Risk of moderate asphyxia (defined as 5-min Apgar
score < 4) and perinatal death (defined as fetuses with heart
sound at admission, but no sign of vitality at birth, or as live
birth, but with death before discharge from Hospital) for breech
births, by mode of delivery, parity, birth weight, and referral, at
Muhimbili National Hospital (MNH), Dar-es-Salaam, Tanzania,
1999-2010 (N =1,655)

OR  95%Cl aOR 95 % Cl

Mode of delivery

cb Perinatal death 1 1

VD 355 213-592 618 3.04-126

CcD Apgar score <4° 1 1

VD 502 193-1303 597 2.18-163
Parity

Multipara ~ Perinatal death 1 1

Primipara 099 0.65-1.50 125 068-230

Multipara  Apgar score <4° 1 1

Primipara 1.77  0.89-3.51 222 1.10-448
Birth weight

25-36 kg  Perinatal death 1 1

3.7-4.7 kg 1.05 0.55-2.00 178 0.74-4.28

25-36 kg Apgar score <4° 1 1

3.7-4.7 kg 024 003-1.79 038 0.05-282
Referral

No Perinatal death 1 1

Yes 207 1.29-332 205 1.09-3.86

No Apgar score <4° 1 1

Yes 172 077-384 224 0.96-2.32
Insurance

Yes Perinatal death 1 1

No 925 127-675 399 052-3041
Time period
(delivery year)

1999-2004  Perinatal death 1 1

2005-2006 211 1.19-375 149 061-367

2007-2010 129 080-206 126 0.54-294

1999-2004  Apgar score <4° 1 1

2005-2006 1.70  0.68-4.25 194 0.76-4.94

2007-2010 061 024-150 087 033-231

Crude odds ratios (ORs), adjusted odds ratios (aORs), and 95 % confidence
intervals (Cls) are shown. CD cesarean delivery, VD vaginal delivery

maternal deaths: in the CD group, one mother died from
“anesthetic complications;” in the VD group, one mother
died from a ruptured uterus.

Discussion

This study is one of the few studies to analyze, in a large
sample, the difference in outcome between breech VD
and breech CD in a low-income country. During the
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study period, there was an almost threefold increase in
breech CDs. The risks of perinatal death and moderate
asphyxia were significantly higher among infants deliv-
ered vaginally; and for perinatal death, they were higher
if the mother had been referred, irrespective of parity,
BW, insurance status, and delivery year. Despite the in-
crease in breech CDs, overall perinatal mortality in
breech births did not decrease as there was an increase
in stillbirths among vaginally delivered breech babies.

In agreement with earlier studies, the present study
shows improved fetal outcome for breech fetuses, in
terms of intrapartum deaths, early neonatal deaths, and
asphyxia, when delivered by CD compared to VD [1, 2,
4, 8]. Results from other, similar settings do not, how-
ever, completely agree with our findings. Studies from
Guinea and Nigeria found low Apgar scores to be more
frequent among VD than CD for breech presentation
[12, 13, 18] although the Guinean study showed no dif-
ference in PMR between the groups [18]. As in our
study, a study from Zimbabwe demonstrated a signifi-
cant reduction in PMR for breech presentation (OR 5.4,
p<0.001), but saw no correlation between changes in
CD rate and PMR [6]. In 2006, a Nigerian study showed
a significant reduction in PMR for infants of primigrav-
idae with BW > 3,500 g when delivered by CD compared
to VD [11].

The almost threefold increase in CD rate for breech
presentation was not associated with an overall im-
provement in breech births or improved survival for
breech-delivered infants. This is contrary to the TBT
study and other studies in Western settings [1, 8, 19,
20]. One explanation, at least a partial explanation, for
this difference might be selection bias, as there was a
gradual improvement in maternity care in Dar-es-
Salaam as the surrounding district hospitals improved
[17]. Muhimbili National Hospital had a 40 % decrease
in deliveries between 2000 and 2002 and between 2009
and 2011, which was concomitant to an increase in re-
ferral cases, from 7 to 28 % [16]. The higher proportion
of referred patients also includes patients with breech
presentation in labor, and they had worse outcome, ir-
respective of mode of delivery. Another reason for this
difference could have been reduced staff skills in
assisted breech delivery, as, in our sample, the number
of vaginal breech deliveries decreased from three per
week to one every 2 weeks [3]. Van Roosmalen and
Meguid highlight that settings that increasingly use CD
may not have trained staff with the skills to assist vagi-
nal breech delivery, and that this staff will need skills
training in this area [3]. Hannah et al. found that
planned CD for breech presentation did not reduce ser-
ious morbidity in newborns in high-PMR countries as
much as in low-PMR countries. They recognized the
possibility of the caregivers being more experienced in
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breech deliveries in the low-PMR countries, which trad-
itionally have low CD rates [1].

It is unclear how selection for the two different
modes of delivery in this study was carried out. Women
who delivered vaginally might have represented good
candidates for a trial of labor, although facilities for
such assessments are not the same at MNH as in a fa-
cility in a high-income country. Lead time from deci-
sion to operate can in this low-income setting be
extended by several hours [21], meaning that VDs
could represent a group of most urgent cases that did
not make the necessary conversion to CD. This might
be one explanation for the clustering of VD stillbirths,
indicating the difficult conditions prevailing in this set-
ting, especially as the study sample comprised of pre-
sumed intrapartal deaths. Birth asphyxia was the cause
of neonatal death for all CDs and nine out of ten VDs.

Mothers with private insurance had excellent reported
perinatal outcomes, which might indicate socioeconomic
disparities and/or different quality of care. However, they
constituted only 6 % of the sample, and did not influ-
ence the overall results.

As expected, women with CD suffered from hemorrhage
more often, and one out of 25 had significant blood
loss. One maternal death was caused by anesthetic
complications. We had no information about postoper-
ative complications such as rupture of the wound,
infection, thromboembolism, or readmissions. Lack of
registrated postpartum complications is a major weak-
ness of the study as it makes it difficult to properly
evaluate risks connected to CD. In high-income set-
tings, 17 % of CDs may be complicated by maternal
infectious morbidity [22]; the TBT study found a post-
partum systemic infection rate of 1.5 % and a wound
infection rate of 1.5 % for CD [1]. However, Litorp et al.
report, in a study conducted at MNH in 2012 and pub-
lished in 2014, an overall CD complication risk per
1,000 operations for maternal death of 1.0 (0.1-3.6)
and for life-threatening complications of 6.0 (3.1-10)
[5]. Based on these figures, two to four cases of life-
threatening complications among CDs in this study
could have occurred in this sample [5].

Consideration of complications is important when
assessing indications for CD in developing countries and
these should be weighed against the benefits of oper-
ation. The risk of uterine rupture is increased by up to
35 times for women in labor who have had a previous
CD, compared to no history of CD [23]. Placenta accreta
is three times more common in women with previous
CD [24]. However, neither short-term complications
after discharge nor long-term outcome could be ad-
dressed in this study.

In a cost-effectiveness analysis of strategies for mater-
nal and neonatal health in developing countries, CD
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performed for breech presentation, obstructed labor, and
fetal distress in conjunction with emergency neonatal
care was estimated to be cost-effective in East African
and South East Asian countries [25]. A cost analysis of
hospital deliveries in low-PMR countries that was con-
ducted in 2006 reports that, with regard to breech pres-
entation, CD was less expensive compared to VD
(US$7,165 versus US$8,042) [26].

Concerns about the increasing CD rates in low-
income countries have been raised [4, 6, 10, 16, 27],
although breech presentation represents a small per-
centage (1.7 %) of indications for CD at MNH and
although breech benefits from CD [1, 4, 11, 12, 25].
Vaginal delivery of breech presentation still remains an
option and the systematic review by Berhan et al. sup-
ports “the practice of individualised decision-making on
the route of delivery” [2].

One strength of this study is its unique database: All
the deliveries were performed in a busy University Hos-
pital in a low-income setting. However, the database has
limitations. There may have been underreporting of
breech deliveries. Also, it was not possible to determine
whether the decision to perform CD was made before or
during labor; this could not be analyzed because the
variable “elective/emergency” was missing in 75 % of
cases. Most of the decisions to perform CDs were prob-
ably made during labor, which may explain the high
mortality and morbidity rate related to CD in this
setting.

We were unable to describe early neonatal mortality.
Discharge is normally 6 h after a VD and 3 days after a
CD, so the rate of neonatal deaths may have been under-
estimated, especially among the VD cases.

Conclusion

In conclusion, this study in a Tanzanian population shows
that CD for breech presentation was associated with im-
proved perinatal outcome, but that there was no overall
improvement in perinatal outcome for breech presenta-
tion. Indications for CD should always be carefully eval-
uated, but this is especially important in resource-poor
settings such as sub-Saharan Africa. Skills training for
assisted vaginal breech delivery needs to be strengthen
and maintained.

Key message

Cesarean delivery for breech in a Tanzanian University
Hospital was associated with improved perinatal outcome.
Overall mortality was, however, unchanged due to an
increase in stillbirth among vaginal deliveries.
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