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Chapter 5

GLOBAL BURDEN OF SURGICALLY 
TREATABLE OBSTETRIC CONDITIONS
Surgically Preventable or Treatable Conditions
Pregnancy is not a disease but a condition undertaken by 
most women during their reproductive lives. Pregnancy, 
however, is a time when health can be threatened. Any 
pregnancy carries the risk for hemorrhage, obstructed 
labor, or the need for a cesarean delivery. The sheer 
volume of maternal morbidity and mortality worldwide 
indicates that every pregnant woman is at risk for surgi-
cally preventable obstetric complications that can lead to 
death or disability.

Maternal morbidity and mortality are significantly 
increased by conditions that can be prevented by access 
to safe obstetric surgery. Obstructed labor, which can lead 
to fistula formation, uterine perforation, hemorrhage, 
sepsis, or death, can be avoided by observing labor for 
deviations from normal and providing access to nearby 
safe cesarean delivery. Most low- and middle-income 
countries (LMICs) do not have birth attendants present 
at deliveries to monitor for abnormalities; most of these 
countries also lack the capacity to provide access to nearby 
hospitals, where safe and timely cesarean deliveries can 
be undertaken. Hemorrhage during pregnancy and the 
postpartum period can be catastrophic; the occurrence of 
hemorrhage remote from access to surgical services, such 
as uterine curettage or lifesaving hysterectomy, drives 
avoidable maternal mortality rates worldwide.

This chapter uses the World Health Organization’s 
(WHO’s) six geographical regions: African Region, 
Region of the Americas, South-East Asia Region, 
European Region, Eastern Mediterranean Region, and 
Western Pacific Region.

Burden of Maternal Mortality
In 2000, total maternal mortality was 421,010; by 
2011, worldwide maternal mortality had decreased sig-
nificantly to 279,000. The maternal mortality ratio 
(MMR)—maternal deaths per 100,000 live births—
improved from 321 in 2000 to 207 in 2011. In high-
income countries (HICs), a small increase was noted, 
from 12 to 14; LMICs saw a marked improvement, from 
352 to 227 (WHO 2013). This risk is much higher in 
adolescent pregnancies, which account for an increasing 
proportion of maternal mortality in LMICs (Patton and 
others 2009).

In LMICs, a woman has a 1:150 lifetime risk, on 
average, of dying from complications of pregnancy and 
childbirth (WHO 2012). In some areas of Sub-Saharan 
Africa, this risk is as high as 1:16; a woman who sur-
vives until childbearing years has a 6.25 percent chance 
that her life will be ended prematurely from the com-
plications of pregnancy. These burdens are even higher 
in the underdeveloped regions of countries with high 
maternal morbidity and mortality rates (Liang and 
others 2011).

Corresponding author: Clark T. Johnson, MD, MPH, Johns Hopkins Medical Institutions, ctj@jhu.edu

mailto:ctj@jhu.edu


78	 Essential Surgery

The reduction of maternal mortality during preg-
nancy and up to six weeks postpartum was estab-
lished as Millennium Development Goal (MDG) 5 
(UN 2013). Although the world has yet to approach 
the MDG 5 goal of a 75 percent reduction in the 
MMR, there are reasons for optimism (Hogan and 
others 2010). Worldwide efforts to meet this goal have 
yielded dramatic improvements. Overall success has 
been attributed to improvements in the total fertility 
rate, per capita income, maternal education level, and 
presence of skilled birth attendants. However, the HIV 
epidemic has significantly added to MMRs; areas that 
could have been expected to see a reduction in maternal 
mortality have instead not seen significant differences. 
The tremendous disparity in MMRs between HICs on 
the one hand and LMICs on the other indicates the 
potential to reduce maternal morbidity and mortality 
on a worldwide scale.

Disability Burden
Assessments of disability-adjusted life years (DALYs) 
have been made for major obstetric complications 
worldwide (table 5.1). A DALY is a metric of the num-
ber of years lost due to ill health, disability, or early 
death for one individual. When summed for a popula-
tion, it can assess the burden of a disease in a way that 
mortality assessments may miss. The significance of 

such assessments is that efforts to drive down MMRs 
succeed in part by creating permanent disabilities 
in lieu of maternal death. The societal costs of these 
DALYs can be significant, and a full assessment of 
the burden of disease should include an evaluation 
of DALYs.

In 2010, the collective disability for all measured 
maternal disorders reached 16 million DALYs (Murray 
and others 2012). Of this number, 3.3 million DALYs 
were attributed to maternal hemorrhage, 1.8 million 
to complications of obstructed labor, and 1.3 million 
to maternal sepsis. These numbers are indicative of the 
tremendous morbidity associated with surgically pre-
ventable obstetric complications that can be targeted 
worldwide.

As table 5.1 demonstrates, dramatic improve-
ments in reducing MMRs have been made in the past 
20 years. However, obstructed labor has lagged behind 
the other major maternal disorders (Murray and oth-
ers 2012). This lag is partly due to the challenges in 
the treatment of this condition. Simply having access 
to safe and timely cesarean delivery can prevent the 
sequelae of obstructed labor. This simple procedure 
has been more difficult to implement in LMICs than 
have the medical treatments that can reduce morbid-
ity from hemorrhage or hypertensive diseases, in large 
part because of the associated up-front infrastructural 
and systems costs of developing the environments 

Table 5.1  The Global Disability Burden of Obstetric Disease in Terms of Disability-Adjusted Life Years, 1990–2010

All ages DALYs (thousands) DALYs (per 100,000 total population)

1990 2010 Difference (%) 1990 2010 Difference (%)

Maternal disorders 21,582 
(18,000–25,720)

16,104 
(12,972–18,912)

−25.4 407 (340–485) 234 (188–274) −42.6

Maternal 
hemorrhage

4,784 
(3,923–5,713)

3,289 
(2,619–3,860)

−31.2 90 (74–108) 48 (38–56) −47.1

Maternal sepsis 2,043 
(1,701–2,508)

1,309 
(1,059–1,585)

−35.9 39 (32–47) 19 (15–23) −50.7

Hypertensive 
disorders of 
pregnancy

4,108 
(3,406–4,986)

2,797 
(2,254–3,357)

−31.9 77 (64–94) 41 (33–49) −47.6

Obstructed labor 1,891 
(1,451–2,625)

1,792 
(1,249–2,806)

−5.2 36 (27–50) 26 (18–41) −27.1

Abortion 3,218 
(2,668–3,945)

2,138 
(1,731–2,592)

−33.6 61 (50–74) 31 (25–38) −48.9

Other maternal 
disorders

5,538 
(4,576–6,538)

4,778 
(3,819–5,512)

−13.7 104 (86–123) 69 (55–80) −33.6

Source: Adapted from Murray and others 2012.
Note: 95 percent confident interval in parentheses.
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in  which patients can be referred and safe cesarean 
delivery performed.

Societal Impact of Maternal Mortality
A valid assessment of the health burden of obstetric 
complications should not be limited to maternal mor-
bidity and mortality, but should also consider the 
effect of the morbidity and mortality rates in LMICs. 
Such assessments have included the effects that a mater-
nal death can have on societies as well as on families 
(Yamin and others 2013). Children who are orphaned 
as the result of a maternal death suffer from hindered 
access to health care, poorer nutrition, and worse edu-
cation. Female orphans particularly suffer because they 
are often expected to perform the household chores that 
their mothers would have performed. Their educational 
and economic opportunities become limited, and high-
risk sexual behavior or early marriage can result. These 
developments, in turn, can lead to early pregnancies, 
putting daughters at risk for the same complications 
that led to their mothers’ deaths.

In addition to the negative impacts on orphan chil-
dren, maternal deaths affect the entire family structure 
(Yamin and others 2013). Economically, the loss of a 
mother is a loss of help around the house, a loss of a 
potentially important secondary income, and the loss 
of a caregiver. In these environments with high mater-
nal mortality, high societal mortality rates often lead to 
women having multiple children with different fathers. 
It is uncommon for surviving fathers to care for non-
biological children, potentially abandoning orphaned 
children without living fathers. The loss of mothers 
frequently can lead to the dissolution and permanent 
fragmentation of families, with children going to dif-
ferent homes or family members. Support structures 
for families that have lost mothers are uncommon and 
not well developed in countries where maternal death 
rates are high.

In sum, the global health burden of obstetric dis-
ease is tremendous, with essentially all women of 
reproductive age at risk for obstetric complications. 
Some percentage of pregnancies require some form of 
operative delivery; an estimated 15 percent of all deliv-
eries require cesarean delivery to optimize maternal 
and neonatal outcomes (Gibbons and others 2012). 
Worldwide, 50  percent of countries have cesarean 
delivery rates that are less than 15 percent; 25 percent 
of countries have cesarean delivery rates of less than 
5  percent. The WHO estimates that in LMICs, the 
cesarean rate should be at least 5 percent to 10 percent 
of deliveries to optimize maternal and neonatal out-
comes (Gibbons and others 2012).

OVERVIEW OF SURGICAL OBSTETRICAL 
PROCEDURES
The successful management of labor and delivery 
requires a balanced use of medical and surgical prac-
tices. Most pregnancies end with uncomplicated vaginal 
deliveries. Pregnant women in labor have the right to 
attendants who can manage obstetric complications as 
they arise and who can transfer patients to a higher level 
of care as needed.

The presence of skilled birth attendants at all deliv-
eries facilitates normal deliveries and the identification 
and referral of complications, but their effectiveness is 
limited by available referral resources. Although birth 
attendants may be able to accommodate minor com-
plications, the benefit of their ability to identify major 
morbidity is limited if patients lack timely access to 
higher levels of care.

A majority of obstetric complications that require 
surgical intervention occurs peridelivery. Obstructed 
labor from a number of causes, including malpresenta-
tion and large fetal size, can necessitate one of a number 
of procedures to facilitate fetal delivery. Following deliv-
ery, hemorrhage from a number of etiologies, including 
lacerations and uterine atony, can similarly require one 
of a number of lifesaving procedures to help stop ongo-
ing bleeding.

Operative Vaginal Delivery
Operative vaginal delivery, such as delivery assisted 
with forceps or a vacuum, requires trained providers 
as well as available instruments (Hale and Dennen 
2001); its use in LMICs is often limited to the hospital 
setting. Vacuums require a fundamental level of train-
ing before routine use, and forceps require potentially 
more training, in addition to provision of the actual 
devices. The WHO is developing variations on a vac-
uum to provide a low-cost and easy-to-use device that 
can be widely implemented by birth attendants to 
reduce morbidity and mortality (FIGO 2012). Some 
devices are reusable; after the initial investment in the 
device, the subsequent cost largely consists of training 
providers to effectively and safely use it. The use of 
operative vaginal delivery techniques in the appropri-
ate clinical circumstance might prevent the need for an 
inaccessible but otherwise necessary cesarean delivery. 
Additionally, manual or digital rotation of the fetal 
head without the use of forceps can help to guide the 
head through the pelvis to facilitate vaginal delivery 
(Le Ray and others 2007), but it requires a similar 
level of training. In sum, the minimal costs associated 
with providing the devices, as well as training for 
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management of the second stage of labor, can help 
reduce morbidity and mortality without requiring the 
use of an operating theater.

Shoulder Dystocia
Shoulder dystocia and its association with poor fetal 
outcomes and brachial plexus injuries make it a 
feared obstetrical complication (Baskett, Calder, and 
Arulkumaran 2007; O’Grady and others 2008). Shoulder 
dystocia results from delivery of the fetal head, with a 
dystocia at the level of the shoulder that obstructs deliv-
ery. It is more common with large infants, particularly 
with relatively large shoulder widths born to mothers 
with diabetes. Attempts at delivery may cause permanent 
nerve injury, and delay in delivery may cause hypoxic 
injury or death.

Several maneuvers have been described for delivery. 
Most techniques involve rotation of the fetal shoulder 
from the anterior-posterior orientation to a more 
oblique position, where the more generous dimen-
sions of the pelvis might permit shoulder delivery. 
Specific surgical instruments may be needed for oper-
ative management without successful resolution of the 
dystocia. Successful management of a shoulder dysto-
cia depends primarily on the training of the attending 
providers.

Intentional pubic symphysiotomy, where the pubic 
bone is broken to facilitate fetal delivery, is controver-
sial because it can cause significant maternal morbidity 
and chronic pain. Its implementation should be per-
formed only by experienced providers when all other 
options have failed and cesarean delivery is not available. 
Significantly, it is only necessary without timely access to 
safe cesarean delivery.

Genital Tract Lacerations
Lacerations of the genital tract, which can occur spon-
taneously or result from an episiotomy, are the second 
most common cause of postpartum hemorrhage. 
They can occur at any level, including the perineum, 
sulci, cervix, or the broad ligament in the abdomen; 
without spontaneous hemostasis, they will require 
repair. The use of routine episiotomy in obstetrics 
has evolved, with studies demonstrating the cost-
effectiveness of its selective rather than routine use 
(Borghi and others 2002). An attendant with available 
suture can repair a majority of perineal lacerations 
without referral, but severe lacerations can threaten 
or end a mother’s life. Complicated lacerations can 
bleed profusely; ongoing bleeding can exhaust clot-
ting factors, resulting in an inability to clot and death. 

Similarly, hematomas can occur; even without visible 
bleeding, large volumes of blood can accumulate in 
the pelvis following vaginal delivery. Depending on 
their location, prompt identification and treatment 
can be life saving.

Abnormal Fetal Presentation
Breech Presentation.  In most pregnancies, the fetus 
moves into the safest position of head down at approx-
imately 36 weeks. However, this movement does not 
occur in 4 percent of cases, resulting in breech presen-
tation (Baskett, Calder, and Arulkumaran 2007), and its 
incidence rises dramatically with prematurity. Breech 
presentation is associated with inferior fetal outcomes, 
as a result of both the antenatal risk factors and the per-
inatal risk of birth injury at delivery.

Ideally, a breech presentation is identified before 
delivery so that consideration can be given to attempt-
ing the external turning of the fetus. This technique is 
optimally performed near 36 weeks, when the success 
rate is generally better than 50 percent. Although exter-
nal version can effectively make a mother a candidate 
for vaginal delivery and decrease morbidity, it carries 
the risk of manually traumatizing the placenta or the 
fetus, necessitating immediate delivery. It should only 
take place when the fetal status can be confirmed, and 
intervention, including cesarean delivery, is immedi-
ately available. Unfortunately, in LMICs where ante-
natal care is scant, breech presentation may not be 
identified until labor, and delivery has to be facilitated 
either by emergent cesarean or by unanticipated vagi-
nal breech delivery.

Large studies have demonstrated improved fetal out-
comes in breech presentation with cesarean delivery 
(Hannah and others 2000; Hannah and others 2002); 
safe cesarean delivery is preferred, when available, unless 
practitioners are trained to manage breech labor and 
its complications. Birth attendants should be trained in 
the maneuvers to assist intact delivery in cases in which 
breech delivery is inevitable or advisable. Particularly in 
the absence of antenatal care, a possible clinical scenario 
is a vaginal breech delivery in progress, and fetal out-
come will depend on a present provider who can safely 
deliver the fetus.

Other Presentation.  Malpresentation, in which neither 
the fetal vertex nor the breech is the presenting part, as 
with a transverse presenting fetus (where the fetus is 
sideways), is a universal indication for cesarean delivery. 
Without a safe and timely cesarean delivery, the preg-
nancy can end with obstructed labor and its sequelae, 
or fetal demise.
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Multiple Gestation
Delivery of more than one fetus is inherently more 
complicated (Baskett, Calder, and Arulkumaran 2007). 
Contraindications to vaginal delivery include three or 
more fetuses, an exceedingly uncommon event in the 
absence of assisted reproductive technology. Fortunately, 
the presenting fetus will usually be head down in the 
pelvis and can be managed essentially as a singleton 
labor. Following delivery of the first twin, and if the 
second twin does not present vertex, attempts can be 
made to externally rotate the fetus to vertex and proceed 
with vaginal delivery. Otherwise, breech extraction of 
the second twin can be considered. In multifetal deliver-
ies, vaginal delivery has lower maternal morbidity than 
cesarean delivery, but a combined vaginal delivery and 
cesarean delivery is more morbid than either. If vaginal 
delivery of a second twin is doubtful, particularly in the 
absence of a provider comfortable with breech extrac-
tion, cesarean delivery may be considered primarily.

Postpartum Hemorrhage
Postpartum hemorrhage is a dreaded complication 
akin to the most severe surgical trauma. The average 
blood losses for a routine vaginal delivery and a cesar-
ean delivery are commonly accepted to be 500 mls and 
1,000  mls, respectively; blood loss in excess of these 
values is considered to be hemorrhage. The causes of 
postpartum hemorrhage are as follows, in the order of 
frequency, with optimal management based on underly-
ing etiology (O’Grady and others 2008):

•	 Uterine atony
•	 Lacerations
•	 Retained placenta, including abnormal placentation
•	 Uterine rupture
•	 Uterine inversion
•	 Coagulopathy

Uterine Atony.  Uterine atony accounts for approx-
imately 80 percent of all postpartum hemorrhage 
(O’Grady and others 2008). Risk factors include uterine 
overdistension, prolonged labor, multiparity, infection, 
and use of uterine relaxants. Medical uterotonics, where 
available, can be administered to assist uterine tone, 
including pitocin, misoprostol, and ergots or pros-
taglandins. Consideration may also be given to draining 
the bladder, given that a distended bladder can contrib-
ute to uterine atony. Mechanically, bimanual massage 
can at least temporize uterine atony. Without medical 
or surgical interventions, effective bimanual massage 
can be life saving. Research has suggested that effective 

bimanual massage is optimized when two parties coor-
dinate to help compress the atonic uterus and stop 
maternal hemorrhage (Andreatta, Perosky, and Johnson 
2012). Active management of the delivery of the placenta 
itself can  significantly help prevent atonic hemorrhage 
and limit the need for additional uterotonics (Stanton 
and others 2009).

If hemorrhage continues despite these maneuvers, 
surgical management should be considered. Surgical 
management can include blunt or sharp curettage of 
the uterus, particularly with a large curette to minimize 
the risk of perforating the fragile peripartum uterus and 
necessitating abdominal surgery. Otherwise, laparotomy 
can be used to access the uterus and perform maneuvers 
such as compression sutures, ligation of uterine vessels, 
or ultimately hysterectomy for definitive management. 
Delays in or the unavailability of surgical interventions 
can lead to uncontrolled hemorrhage, disseminated 
intravascular coagulopathy, and death. For persistent 
hemorrhage, the uterus can be packed to tamponade 
and temporize the bleeding. This procedure can be 
done either with packing or with a balloon catheter to 
help drain the uterine cavity while providing tampon-
ade. Surgical management may still be fundamentally 
needed, but maternal survival may depend on the ability 
to transport to provide abdominal surgery.

Retained Placenta.  Following delivery of the placenta, 
any remnant of the products of conception can con-
tribute to uterine atony and ongoing vaginal bleed-
ing. Retained products may be suspected with difficult 
extrusion of the placental membranes. In any scenario 
in which retained products of conception are suspected, 
consideration should be given to the possibility of 
placenta accreta because further placental bed manip-
ulation could contribute to catastrophic hemorrhage 
and death. Surgical curettage may be needed to remove 
persistent retained products and arrest hemorrhage if 
placental abnormalities are not present.

Uterine Inversion.  Inversion of the uterus can occur 
as a result of overzealous traction on a placenta or from 
fundal pressure in the third stage of labor. With inver-
sion, on examination, the fundus may be noted to have 
descended or prolapsed into the vagina. A skilled atten-
dant can use gentle manual replacement of the fundus 
back to its appropriate station, and effort may be needed 
to avoid relapse of the prolapse. Without successful 
manual replacement, other techniques may be urgently 
needed in the face of ongoing hemorrhage or mater-
nal shock (Baskett, Calder, and Arulkumaran 2007). 
Nonsurgically, intravaginal pressure can be increased 
with infusion of intravenous fluids while the introitus 
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is blocked, which may reduce the inversion. Surgically, 
the abdomen can be entered with a Pfannenstiel inci-
sion or otherwise to gain exposure to the uterus. In the 
Huntington procedure, the round ligaments are elevated 
and followed medially, eventually restoring the inverted 
fundus. Alternatively, with the Haultian procedure, the 
inversion is incised vertically, permitting appropriate 
reapproximation of the fundus.

Blood Transfusion.  The WHO considers access to 
safe  blood transfusion be a key lifesaving interven-
tion (WHO 2008). The availability of blood transfu-
sions at the time of obstetric emergency can be life 
saving. Accordingly, blood transfusion services should 
be considered part of emergency obstetric management 
capacity. Blood transfusion availability is severely lim-
ited in LICs and LMICs, and efforts to make it available 
locally can save lives.

Cesarean Delivery
Prolonged labor can lead to uterine rupture, which can 
lead to rapid fetal or maternal exsanguination. In set-
tings of prolonged and obstructed labor, eventual cesar-
ean section has a significantly increased risk of maternal 
morbidity or potentially death, compared with timely 
cesarean delivery.

Indications.  The indications for cesarean delivery are 
numerous, and its potential to reduce associated mor-
bidity is significant. The decision to proceed is influ-
enced by a number of factors, including the training of 
the operator, the operative and clinical resources, and 
the variables of the clinical presentation. The caveat 
is that cesarean delivery is a more morbid procedure: 
blood loss is increased, recovery time is lengthened, 
and potentially inferior fetal outcomes can occur. In 
certain scenarios, however, a cesarean is necessary 
and inevitable to save a life or lives. Efforts to develop 
evidence-based best practices for cesarean delivery are 
ongoing (Berghella, Baxter, and Chauhan 2005; Dahlke 
and others 2013).

Preoperative Preparation.  Once the decision is made 
to proceed, the patient is moved to the operating the-
ater, and the appropriate anesthesia, whether regional 
or general, is administered. The abdomen is prepared 
in a sterile manner. A Foley catheter may be placed 
to help minimize the presence of the bladder in the 
operative field and to provide an accurate assessment 
of urine output. A single dose of antibiotic prophy-
laxis within 30 minutes before incision is associated 
with decreased risk of infection. The risk of venous 

thromboembolism during routine cesarean delivery 
is low in the absence of other risk factors, and routine 
medical thrombolytic prophylaxis is not recommended 
(Dahlke and others 2013).

Incision.  The Pfannenstiel incision, transversely in 
the lower abdomen, has classically been described for 
cesarean delivery. A midline vertical incision may be 
considered for better exposure. Alternatives to the 
Pfannenstiel or midline vertical incisions include the 
Joel-Cohen technique and the Misgav-Ladach method 
in which blunt dissection is used and may decrease 
blood loss and operative time, although studies have not 
shown significant decreases in morbidity or mortality 
(CORONIS 2013).

The uterus is incised in the lower nonmuscular 
portion to facilitate fetal delivery. Occasionally, a con-
traction ring or “Bandl’s ring” can be seen in prolonged 
obstructed labor at the time of cesarean delivery. Its 
treatment requires perpendicular incision, through 
the ring and muscle of the uterus, to relax the tension 
and permit delivery, with significant future morbidity 
associated with the incision. Notably, any uterine inci-
sion that extends up into the thick muscle significantly 
compromises the uterus and increases the risk of uter-
ine rupture in a future pregnancy. It is considered a 
contraindication to a future trial of labor, sentencing 
the patient to indicated cesarean deliveries for all future 
pregnancies.

Delivery.  The fetus is delivered through the uterine 
incision, with morbidity associated with cesarean deliv-
ery increasing if the fetal head has engaged in the pelvis 
and labor has taken longer, as with obstructed labor. 
Techniques to facilitate a challenging cesarean deliv-
ery may include breech extraction, use of the vacuum 
extractor, or use of one or two forceps blades to facilitate 
delivery through the hysterotomy. Morbidity includes 
hemorrhage, infection, or uterine excision extension 
into the nearby anatomy of either the major vasculature 
or the urinary tract.

If the placenta does not easily separate, occult pla-
centa accreta may be considered. If accreta is suspected, 
manual removal should be avoided; if spontaneous 
delivery does not occur, then hysterectomy should be 
considered. The uterus may be exteriorized to facilitate 
exposure for closure, although this may increase patient 
discomfort and nausea, as well as risk of avulsion of 
adhesions to the uterus, if present.

Uterine closure then takes place quickly in the face 
of bleeding from the hysterotomy edges and from the 
uterus. Atony should be addressed while surgery con-
tinues with bimanual massage used as needed. If the 
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patient desires an intrauterine device for contraception, 
it can be placed at this time directly at the level of the 
fundus, with the strings trimmed and introduced near 
or through the cervix.

Obstetric Hemorrhage at Time of Cesarean Delivery. ​
Hemorrhage following cesarean differs from that fol-
lowing vaginal delivery in that there is already access to 
the abdominal cavity, improving the odds of successful 
definitive management. Conservative measures can 
also be taken, including medicines and bimanual mas-
sage. Without quick resolution, a stitch can be placed 
bilaterally around the large uterine vessels to decrease 
active hemorrhage from the uterus. Hypogastric artery 
ligation can similarly decrease the blood flow and rate 
of blood loss, although its dissection is technically chal-
lenging and should only be undertaken by an operator 
sufficiently trained in and comfortable with the proce-
dure. Tamponade and packing can be performed and left 
in place to arrest bleeding as well.

If atony is the underlying issue and the outlined steps 
have not stopped the bleeding, compression sutures may 
be helpful in the scenario in which bimanual massage is 
effective, but as soon as the hands are removed uterine 
tone is lost.

When ongoing hemorrhage is significant and not 
easily abated, definitive management with hysterectomy 
should be strongly considered because delay will only 
increase morbidity. The B-Lynch suture is described as 
passing a stitch on a large needle across the hysterotomy 
about halfway toward the side (El-Hamamy, Wright, and 
Lynch 2009). The stitch is then taken to the posterior 
of the uterus, where it is passed transversely at approxi-
mately the level of the anterior low uterine segment hys-
terotomy. It is brought back anterior, where it is thrown 
vertically across the hysterotomy on the other side. The 
two ends of the suture are tied down while an assistant 
has maximally compressed and folded the uterus on 
itself, so that when the stitch is tied down, the uterus 
is as compressed as possible because any relaxation 
will contribute to bleeding from atony. Other types of 
compression sutures are described as passing anterior 
to posterior in the body of the uterus to tamponade 
sequential pockets throughout the cavity. If compres-
sion sutures are performed, care should be taken not 
to obstruct cavity outflow given that hematometra or 
pyometra can result.

Abnormal Placentation and Cesarean Hysterectomy
When the placenta grows into tissue beyond its nor-
mal boundaries, it can embed in that tissue and cause 
catastrophic hemorrhage with attempted removal. 

The term placenta accreta encompasses placenta increta 
(where placenta grows into the uterine wall) and percreta 
(where placenta grows into nearby tissue including 
bowel and bladder). Risk factors include previous uter-
ine scarring from surgical procedures, including previ-
ous cesarean section.

Antenatal diagnosis can be achieved with ultrasound 
imaging in combination with clinical history. With 
antenatal diagnosis, preparations should be made at the 
onset of labor to plan for delivery in a scheduled set-
ting, ready for the probability of cesarean hysterectomy 
and the need for blood products, if available. Even in 
settings with full obstetric resources, placenta accreta 
can lead to poor maternal outcomes. The aggressive 
hemorrhage associated with incomplete placental sep-
aration can quickly lead to disseminated coagulopathy 
and require massive blood transfusions to maintain 
maternal life.

Suspicion of placenta percreta before delivery calls 
for the coordination of a team of surgeons in a facil-
ity with resources to maximize the likelihood of safe 
delivery. Cesarean delivery should be undertaken, with 
consideration for a midline vertical incision to facilitate 
a potential hysterectomy. Following exposure of the 
gravid uterus, a uterine incision may be made to avoid 
disruption of the placental bed if its location is known. 
In cases of diagnostic certainty, cesarean hysterectomy 
can be accomplished without attempting placental deliv-
ery, decreasing the risk of morbidity associated with 
hemorrhage. In cases in which accreta is not identified 
until the time of delivery, a balloon catheter can be used 
to tamponade the uterine cavity, potentially avoiding 
further surgical morbidity.

Following delivery, the hysterectomy is performed; in 
these cases, the caliber of the vasculature is significantly 
generous and the anatomy can be distorted. Care must 
be taken to skeletonize the engorged uterine vessels while 
ensuring safe distance from the ureters to prevent their 
injury.

There is no definitive answer for when to deliver sus-
pected placenta accreta, although it is frequently done 
between 34 weeks and 36 weeks to balance neonatal sur-
vival against risk of onset of labor and emergent delivery 
in the setting of acute hemorrhage (ACOG 2013).

EFFECTIVENESS AND COST-EFFECTIVENESS 
OF OBSTETRIC SURGERY
The need to prove the cost-effectiveness of operative 
obstetrics to decrease the tragedy of preventable mater-
nal mortality or morbidity may be offensive to some. 
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Regardless, the provision of safe cesarean delivery to pre-
vent obstructed labor in LMICs has been demonstrated 
to be cost-effective, with a positive net economic return 
to those societies.

Safe Cesarean Delivery
Numerous studies have demonstrated the significant 
cost-effective benefits of providing access to safe cesarean 
delivery in countries where it is not currently available 
(table 5.2) (Grimes and others 2014). Separate analysis 
finds that the provision of cesarean for obstructed labor, 
malpresentation, or fetal distress in these countries 
would cost US$73 for each DALY averted in Sub-Saharan 
Africa, and US$2,638 in South-East Asia (Adam and 
others 2005).

A study in Guinea finds that the provision of 
cesarean delivery for obstructed labor was very cost-
effective at US$18 per year of life saved (Jha, Bangoura, 
and Ranson 1998). A study in the Democratic 
Republic of Congo reinforces the challenges and 

the importance of providing emergency obstetric 
services during humanitarian crises; it further dem-
onstrates  that financial investments can significantly 
improve maternal and neonatal mortality (Deboutte 
and others 2013).

One of the major sequelae of not having access 
to safe cesarean delivery is obstetric fistula resulting 
from obstructed labor (see chapter 6). An estimated 
3  million women suffer from obstetric fistula world-
wide. Obstetric fistula can result in societal marginal-
ization, in addition to significant medical morbidities 
that are frequently permanent (Wall 2006). One anal-
ysis that examines only the impact of obstructed labor 
sequelae finds that the provision of safe cesarean deliv-
ery where not available would avert 16,800 maternal 
deaths in one year (Alkire and others 2012). This study, 
which analyzes countries where the number of cesarean 
deliveries provided is inadequate to meet demand, finds 
that approximately 1 million DALYs would be saved 
by providing accessible cesarean delivery to 90 percent 
of the pregnancies complicated by obstructed labor 

Table 5.2  Overview of Studies Evaluating the Cost-Effectiveness of Cesarean Delivery

Study Country or region Details of intervention analyzed Cost-effectiveness Measurement

Alkire and 
others 2012

49 countries with 
unmet demand for 
cesarean delivery

Evaluation of the unmet need for cesarean 
delivery indicated for obstructed labor

Median US$304

Range $251–$3,462

Cost per DALY 
averted

Adam and 
others 2005

High-risk areas of 
Sub-Saharan Africa 
and South-East Asia

Evaluation of the unmet need for cesarean 
delivery indicated for a composite of obstructed 
labor, malpresentation, and nonreassuring fetal 
status

Sub-Saharan Africa: 
US$1,576

South-East Asia: 
US$1,449

Cost per DALY 
averted

Jha, Bangoura, 
and Ranson 
1998

Guinea Evaluation of the unmet need for multiple surgical 
services, including cesarean delivery indicated for 
obstructed labor

US$18 Cost per YLS

Hu and others 
2007

Mexico Upgrading current obstetric practice to meet the 
WHO mother-baby standard of care package

US$550

US$390

Cost per YLS

Cost per DALY

Erim, Resch, 
and Goldie 
2012

Nigeria Stepwise improvement in family planning; 
safe abortion provision; and intrapartum care, 
including cesarean delivery

US$3,930–US$4,481 Cost per maternal 
death averted

Goldie and 
others 2010

India Stepwise improvement in family planning; safe 
abortion provision; and intrapartum care, including 
cesarean delivery

US$300 in rural India

US$350 in urban India

Cost per YLS

Carvalho, 
Salehi, and 
Goldie 2013

Afghanistan Stepwise improvement in family planning; safe 
abortion provision; and intrapartum care, including 
cesarean delivery

US$178 Cost per YLS

Deboutte and 
others 2013

Congo, Dem. Rep. Investment in an NGO hospital in the postconflict 
environment to provide emergency obstetric care

US$9.2 Cost per health-
adjusted YLS

Source: Adapted from Grimes and others 2014.
Note: NGO = nongovernmental organization; WHO = World Health Organization; YLS = year of life saved.
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(Alkire and others 2012). The cost-effectiveness asso-
ciated with providing cesarean delivery services at 
this level varies widely by country, from US$251 for 
each DALY averted in countries with higher maternal 
morbidity risks to US$3,462 per DALY averted in other 
countries analyzed.

Free or Subsidized Surgical Care
The provision of safe cesarean delivery services implies 
inherent costs to individuals without subsidized cesar-
ean delivery that prevent implementation of indicated 
cesarean deliveries. This provision of free intrapartum 
services that include cesarean delivery is associated with 
increased rates of supervised labor and increased uti-
lization of needed cesarean delivery (Lawn and others 
2009). This scenario has been evaluated in Senegal, 
where the provision of free cesarean delivery helped to 
increase the rate to greater than 5 percent (Witter and 
Diadhiou 2008; Witter and others 2010). The US$461 
cost associated with each additional cesarean delivery 
was judged to be beneficial, given that it represents 
a cesarean delivery that would otherwise not be pro-
vided. Similarly, in Ghana, a policy removing patient 
responsibility for costs at birth and postpartum was 
associated with an increase in attended births and 
institutional delivery (Lawn and others 2009; Witter 
and others 2007).

In India, Janani Suraksha Yojana, a cash incentive 
program to promote attended obstetric delivery, encour-
aged the practice, but it also raised concerns regarding 
the targeting of funding to the poorest in the population 
(Lim and others 2010). Subsidizing and encouraging 
safe obstetric delivery and free cesarean delivery in areas 
where the infrastructure exists to provide the services 
risks exacerbating disparities between areas where access 
to safe and timely cesarean delivery is available and areas 
where it is not available regardless of cost (Witter and 
others 2010).

In addition, care must be taken in auditing cesar-
ean delivery rates in areas where costs are subsidized 
to ensure that the system does not develop a supra-
therapeutic cesarean rate. Overall, however, the evi-
dence clearly indicates that the provision of financial 
incentives, or the removal of disincentives, can help 
improve access to emergency obstetric care (Briand 
and others 2012).

Synergy of Providing Obstetric Care with Family 
Planning Services
An analysis demonstrates that in Mexico, coupling effec-
tive family planning with emergency obstetric services 

saves costs of US$900,000 per 100,000 women compared 
with the current practice (Hu and others 2007).

The cost-effectiveness of safe cesarean delivery and 
emergency obstetric care can be significantly enhanced 
by effective family planning programs involving contra-
ception and safe abortion (see chapter 7). An analysis in 
India suggests that combining the cost savings of effec-
tive family planning with the cost savings of providing 
emergency obstetric care could amount to savings of 
US$1.5 billion dollars per year and would help to reduce 
maternal mortality by as much as 75 percent (Goldie 
and others 2010). A similar analysis in Afghanistan finds 
that providing access to effective family planning ser-
vices results in significant cost savings and reductions in 
maternal mortality (Carvalho, Salehi, and Goldie 2013). 
Additional reductions in maternal mortality depend on 
access to safe cesarean delivery and emergency obstetric 
care; in combination with family planning services, such 
access could help reduce maternal mortality by as much 
as 80 percent. In Nigeria, a similar analysis using a step-
wise improvement package of family planning, abortion 
services, and emergency obstetric care demonstrates 
cost-effective improvements in public health (Erim, 
Resch, and Goldie 2012).

It is clear from these and other studies that the 
cost-effectiveness of cesarean delivery has synergy with 
other public health interventions involving family plan-
ning and abortion care (Souza and others 2013). The 
combination of these interventions will be far more 
effective than any single intervention in achieving the 
goals of substantial improvements in maternal mortality, 
as in MDG 5 (UN 2013).

An overview of studies evaluating the cost-
effectiveness of obstetric interventions in different 
countries or areas is limited by the ability of the 
results from one setting to be generalized to another. 
The countries and areas in table 5.2 are widely vari-
able, limiting this generalizability. A consistent theme, 
however, is that the provision of these fundamental 
obstetric packages is profoundly cost-effective or cost 
saving. The concept of areas where interventions can 
save a year of maternal life for less than US$20 or save 
the life of a reproductive-age woman for less than 
US$5,000 argues for the implementation of such pro-
grams to help save lives.

Other Obstetric Surgical Procedures
Little research has been conducted to justify the 
cost-effectiveness of other obstetric surgical proce-
dures, in part because safe childbirth and prevention of 
unnecessary maternal and neonatal death may be con-
sidered goals without the need for cost justification. 
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Additional shared costs are involved when consid-
ering use of the techniques discussed in addition to 
cesarean delivery. Cost-effectiveness analysis of other 
operative obstetric techniques—including operative 
vaginal delivery and surgical treatment of postpartum 
hemorrhage—is limited in part by the difficulty of 
associating the costs and benefits of a single inter-
vention. Although procedures may employ reusable 
equipment or sutures, these costs are relatively minor 
when compared with the cost of provider training to 
perform these procedures. Given the significant costs 
of developing a surgical center with providers trained 
to perform safe cesarean delivery, these same providers 
at these facilities—or elsewhere in the field—can be 
readily trained to perform the other obstetric surgical 
procedures.

Although the WHO estimates that the cesarean rate 
should be at least 5 percent to 10 percent of deliveries 
in LMICs to optimize maternal and neonatal outcomes, 
studies suggest that cesarean delivery rates higher than 
15 percent to 20 percent in these countries may have 
greater associated maternal and neonatal surgical mor-
bidity rates, compared with those for vaginal delivery, 
without providing significant health benefits (Gibbons 
and others 2012). The cost of excess cesarean rates in 
HICs has been estimated to be well over US$2 billion 
annually, suggesting the cost-saving utility of operative 
vaginal delivery to reduce the rate of unnecessary cesar-
ean delivery in HICs (Gibbons and others 2012). The 
costs of both supplies and obstetric training must be 
considered in evaluating operative vaginal techniques, 
but both are likely to be cost saving compared with a 
cesarean delivery. This modeling has limitations when 
safe alternatives to vaginal delivery, including safe cesar-
ean delivery, are not available.

Task-Shifting to Increase Skilled Providers
As countries attempt to meet the goal of providing 
safe cesarean delivery, expanding the pool of those 
who provide surgical services to providers other than 
obstetricians becomes an option. Mullan and Frehywot 
(2007) in an assessment of Sub-Saharan countries find 
that more than 50 percent use nonphysician clinicians in 
lieu of medical doctors to provide health care for com-
munities. Task-shifting has been evaluated with non
obstetrician physicians, or even clinical officers, trained 
to perform cesarean deliveries.

In Tanzania, nonphysician clinicians have been an 
important asset in helping overcome the unmet need, 
which exceeds 70 percent, of emergency obstetric care 
(Nyamtema and others 2011). These nonphysician 
clinicians were given an effective three-month training 

curriculum; upon completion, they have provided 
a majority of the emergency obstetric care in the 
area (Pereira and others 2011). The evaluation found 
no significant differences in the obstetric outcomes 
between the nonphysician clinicians and the physician 
providers (McCord and others 2009). Despite the 
implementation of these nonphysician clinician teams, 
most emergency obstetrical care needs remain unmet. 
Further gains appear to depend on access to hospital 
care centers rather than additional qualified obstetric 
providers.

The cost-effectiveness of using different providers has 
been evaluated in Burkina Faso (Hounton and others 
2009). Clinical officers are trained nurses who undergo 
two additional years of surgical training; general practi-
tioners in rural areas are trained in basic surgical tech-
niques, including cesarean delivery. Obstetricians and 
general practitioners had significantly better maternal 
and neonatal outcomes compared with clinical officers. 
Obstetricians overall had moderately better neonatal 
outcomes than the general practitioners, but at sig-
nificantly higher costs; the cost per cesarean delivery 
was twice as high with obstetricians compared with 
task-shifted providers. The benefit of using the trained 
general practitioners rather than clinical officers was 
associated with a cost of US$200 for each neonatal life 
saved.

A review in Ethiopia finds that more than 63 percent 
of obstetric procedures and cesarean deliveries are 
performed by nonphysician clinicians (Gessessew and 
others 2011). The study finds similar postoperative out-
comes in the two groups. The review suggests that the 
nonphysician clinicians were more likely to remain in 
rural areas, providing a potential solution to the migra-
tion of more trained providers.

Unfortunately, the analysis of these clinical officers 
who perform emergency obstetric procedures in Malawi, 
Mozambique, and Tanzania finds that these officers are 
apt to leave their positions after training (McAuliffe and 
others 2013). Specifically, negative predictors of reten-
tion include an absence of oversight or supervision of 
the clinical providers in their roles, suggesting that for-
mal supervision is correlated with job satisfaction and, 
in effect, with provider retention. Given the significant 
costs of training these individuals, attention to main-
taining cohorts of trainees is important to maximize 
their benefit.

Diminishing returns were observed on investments 
in training providers to provide cesarean delivery in 
Burkina Faso (Hounton and others 2009) and Tanzania 
(Nyamtema and others 2011). Although these types of 
studies are difficult to perform and have limitations 
related to data collection, it is clearly more cost-effective 
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to train lower-level providers to provide cesarean deliv-
eries than fully trained obstetricians. In Sub-Saharan 
Africa, a small minority of countries (Ethiopia, Ghana, 
Malawi, Mozambique, and Tanzania) allow nonphysi-
cian providers to perform emergency obstetric surgery 
(Pereira and others 2011). In other areas, these nonphy-
sician clinicians provide obstetric care but not cesarean 
delivery, limiting their utility.

Overall, clinical outcomes may be improved when a 
trained obstetrician performs the cesarean deliveries, but 
with significant cost. It is worth considering that trained 
obstetricians have the ability to train those around them 
and elevate the skills of other members of the team 
(Anderson and others 2014). Having supervisory forces 
for the nonphysician teams may assist in the retention of 
trained providers. Because of their lower up-front cost, 
however, task-shifted providers may solve short-term 
workforce problems.

When training a workforce, consideration needs 
to be given to training obstetric providers rather than 
medical practitioners to provide cesarean deliveries, 
depending on the resources and short- and long-term 
goals. It would be unreasonable in an HIC with an 
adequate supply of trained obstetric providers to fully 
revert to nonobstetricians to provide cesarean services 
and emergency obstetric care, because doing so would 
exacerbate negative maternal and neonatal outcomes. 
In LMICs attempting to establish fundamental obstetric 
care, task-shifting provides a short-term solution to 
unbearable circumstances (Hounton and others 2009). 
Given the tremendous burden of unmet need, however, 
implementation of task-shifting appears to be a reason-
able step while infrastructure is developed (McCord and 
others 2009).

Challenges in Assessing the True Costs and Benefits 
of Obstetric Surgery
Cost analysis becomes difficult because of the wide 
number of variables across nations. In the long term, the 
common goal of reducing morbidity and mortality will 
be accomplished by establishing universally accessible 
first-level hospitals with mechanisms to refer to second- 
and third-level hospitals with fully trained providers to 
optimize maternal and neonatal outcomes. However, in 
the short term, in areas with limited resources for train-
ing an obstetric force, training task-shifted individuals 
can help mitigate maternal and neonatal morbidity and 
mortality rates.

Similar to the difficulty of assessing the cost-
effectiveness of a single intervention, the difficulties 
of assessing the true costs associated with mater-
nal morbidity or mortality hinder valid assessment. 

As  with obstetric fistula, obstetric morbidity has 
frequently been associated with social ostracism, the 
cost of which is difficult to measure (Wall 2006). 
The loss of a maternal life has far-reaching effects, 
including the impact on her family structure and 
downstream effects on that family and on society as a 
whole (Yamin and others 2013). This reality suggests 
that most assessments involving the cost of maternal 
deaths are likely to underestimate those costs. The 
cost of basic obstetric interventions widely used in 
HICs that can significantly reduce maternal mor-
bidity in LMICs can be difficult to measure. Given 
the significant benefits to health that they offer, their 
potential implementation cost would have to be dra-
matic if they were to be not cost-effective in their 
lifesaving employment. Although cost-effectiveness 
data are lacking for some of these interventions, such 
as vaginal laceration repair to prevent hemorrhage, 
implementation costs are so minimal and health ben-
efits are so significant that these data may not ever be 
produced.

The analyses examining the benefits of cesarean 
delivery focus on maternal morbidity and mortality, 
although neonatal morbidity and mortality are also 
directly related. The provision of cesarean delivery for 
obstructed labor, malpresentation, or intrauterine fetal 
distress often means the difference between neonatal 
intact survival, on the one hand, and fetal demise or 
permanent and significant injury, neurologic or oth-
erwise, on the other hand (Hofmeyr and others 2009). 
The provision of neonatal resuscitation by birth 
attendants has been demonstrated to be cost-effective, 
at US$208 per neonatal life year saved and US$5 per 
neonatal DALY averted (Wall and others 2010). Full 
implementation of trained birth attendants to pro-
vide immediate neonatal care would avert 100 million 
DALYs at a cost of US$1.8  billion (Lawn  and others 
2009). In this analysis, the additional provision of 
emergency obstetric care to cover 90 percent of 
perceived need would cost US$2.8 billion and avert 
150  million DALYs. Synergy was noted by bundling 
birth attendance, emergency obstetric care including 
cesarean delivery, and neonatal resuscitation, with 
resulting improved costs and cost-effectiveness of all 
the interventions. Overall, the universal provision of 
emergency obstetric services to 90 percent of women 
in need could avert approximately 500,000 neonatal 
deaths annually (Lawn and others 2009).

Beyond the provision of cesarean delivery, little 
evidence is available to guide cost-effective techniques, 
but common sense suggests that the provision of fun-
damental obstetrical services is a reproductive right. The 
fact that adolescent women in LMICs can have a higher 



88	 Essential Surgery

risk of dying from pregnancy than other factors is not 
something that should be tolerated. The cost of birth 
attendants can vary, but their provision is accepted 
as  fundamental to the amelioration of the status of 
women’s health worldwide.

OBSTETRIC SURGICAL IMPLEMENTATION IN 
LOW- AND MIDDLE-INCOME COUNTRIES
Challenges to Provision of Safe Cesarean Delivery
Although access to safe and timely cesarean delivery 
should be a fundamental right guaranteed to all preg-
nant women, cesarean rates vary widely. The general 
consensus is that cesarean rates of less than 10 percent 
are low and inadequate to meet the obstetric needs of the 
population (Gibbons and others 2012). Cesarean rates of 
less than 5 percent, as throughout much of Sub-Saharan 
Africa, are considered extremely low. In these settings, 
most cesarean deliveries are undertaken intrapartum, 
frequently following failed labor.

A different problem has developed in countries 
with widely accessible cesarean delivery. Although 
many countries have rates well in excess of 20 percent, 
these higher rates are not associated with improve-
ments in maternal or fetal outcomes (Gibbons and 
others 2012). Moreover, higher rates of cesarean deliv-
ery are associated with higher incidence of placenta 
accreta and surgical morbidity. Many factors influence 
increased cesarean delivery rates, including societal 
factors; some  countries in South America have rates 
as high as 45 percent. Active discouragement of such 
high rates of cesarean delivery has not been successful. 
As further data are produced regarding the long-term 
morbidity and societal burden from these suprather-
apeutic cesarean rates, it is likely that the populations 
will start to respond.

Fundamental to the provision of safe cesarean deliv-
ery is an adequate triage system. In countries with the 
lowest rates of cesarean delivery, the many challenges 
faced in implementing skilled obstetric care include the 
following:

•	 The pervasive lack of trained obstetric providers—
midwives, obstetricians, and anesthetists—especially 
in rural areas (Darmstadt and others 2009; Mavalankar 
and others 2009)

•	 The ineffective distribution of the available skilled 
providers, as well as difficulty retaining those who 
are dispersed

•	 The lack of support staff, infrastructure, equipment, 
and supplies (Koblinsky and others 2006).

Even when other factors are not an issue, transporta-
tion of patients can be limited because of poor roads and 
other impediments (Mehtsun and others 2012). These 
factors illustrate how a focus on relatively simple efforts 
in rural areas can have significant impacts on public 
health (You and others 2012).

Approaches to Improving Access to Surgical Care
More Widespread Technology.  More widespread dis-
tribution of technology to access remote areas and link 
them to centers for emergency obstetric care will facil-
itate significant improvements to maternal health. The 
increasing availability of cell phones has the potential 
to improve women’s health services networks while 
overcoming traditional obstacles to establishing effec-
tive health care systems (Fiander and Vanneste 2012). 
Low-cost cellular technology can connect birth atten-
dants with regional obstetric officers, helping to guide 
management of intrapartum complications remotely, 
outside of health care centers, averting potential mor-
bidity, and to coordinate access to emergency services. 
New methods of transferring funds using cell phones 
have been used to finance transport for patients to 
regional centers for advanced levels of care (Fiander 
and Vanneste 2012).

Improved Infrastructure.  Infrastructural shortcom-
ings and lack of provider motivation can prevent the 
full implementation of available obstetric resources to 
benefit maternal and child health in LMICs (Koblinsky 
and others 2006), as can societal reluctance to access 
available obstetric resources. Factors influencing this 
reluctance include financial costs and an unwelcome 
environment resulting from discriminatory or cul-
turally insensitive practices. Any hesitation can delay 
presentation to permit the timely diagnosis and treat-
ment of potential complications. Fundamentally, the 
establishment or development of first-level hospitals 
that can support safe cesarean delivery and obstetric 
care will be necessary to employ the trained providers 
and receive referred patients who require emergency 
obstetric care.

Increased Supply of Trained Providers.  The education 
and training of obstetric providers need to be expanded 
to meet the needs of the populations in LMICs (Evans 
and others 2009; Hofmeyr and others 2009). Efforts to 
train large numbers of providers, which have been chal-
lenging without an established training infrastructure, 
must persist. An essential complement to initiatives to 
increase the numbers of skilled obstetric providers is 
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the provision and maintenance of first-level hospitals 
or centers where the providers can perform cesarean 
deliveries and administer anesthesia (Anderson and 
others 2007).

Improved Patient Transport and Local Facilities.  In 
HICs, the time to prepare to perform an indicated 
cesarean providing obstetric surgery is expected to be 
30 minutes to optimize outcomes (ACOG 2009; Soltanifar 
and Russell 2012). This standard is ambitious for LMICs, 
but a realistic and reliable expectation of timely transport 
to such facilities would substantially reduce the burden of 
disease from obstructed labor (Spangler 2012).

The development of these locally accessible first-level 
hospitals would effectively make a network of these 
hospitals that would be universally accessible where 
cesarean deliveries could be performed. Such first-level 
obstetric institutions would require the availability 
of obstetric providers to perform the surgery and the 
capacity to administer anesthesia safely. Contributing 
to these structures would be the local network of skilled 
birth attendants at the bedside with mothers in labor—
attendants with the ability to manage minor compli-
cations and successfully transfer patients in a timely 
manner when major complications arise or cesarean 
delivery is needed.

In developing these units, providing fully trained 
anesthesiologists and obstetricians for all deliveries will 
be a challenge (Evans and others 2009; Mavalankar and 
others 2009). Countries have examined the implementa-
tion of teams of nonspecialists trained to provide emer-
gency obstetric care. Studies in Tanzania examining such 
nonphysician clinicians show good results (Nyamtema 
and others 2011; Pereira and others 2011). Despite the 
availability of trained nonspecialists, too many signifi-
cant obstetric complications, particularly those requir-
ing cesarean delivery, remained untreated.

CONCLUSION: FUTURE DIRECTIONS
Future efforts to reduce the global disease burden of  
obstetric complications requiring surgery will depend on 
interventions that have demonstrated equal effectiveness 
on small scales, and will implement those interventions 
on a universal scale.

Numbers of Skilled Birth Attendants
Significant progress has been seen with the provision 
of birth attendants; the next step is the universal pro-
vision of emergency obstetric providers who can per-
form safe cesarean delivery. These emergency obstetric 

providers will require additional training to acquire a 
more sophisticated skill set than that possessed by birth 
attendants. Societal and economic investments in suc-
cessful outcomes will be critical, both in training and 
in retaining these providers. The effective retention of 
trained providers will require satisfactory facilities and 
resources to utilize their training. The provision of the 
resources for emergency obstetric care at local levels will 
dramatically improve worldwide maternal health in the 
coming decades.

Quality Care and Improvement Initiatives
Achieving the goal of universal provision of evidence-
based obstetric care will take time and resources. 
Programs have examined established practice improve-
ment techniques using educational outreach and 
morbidity and mortality reviews, as in the QUARITE 
(QUAlity of care, RIsk management and TEchnology in 
obstetrics) trial taking place in Senegal and Mali. The 
establishment of infrastructure to monitor outcomes 
will help improve care at local levels by focusing on 
unsatisfactory outcomes that can be improved in those 
areas (Dumont and others 2013; Pirkle and others 
2013). Practice-based learning and morbidity and mor-
tality reviews are established methods of improving 
care and maternal outcomes, and their application 
to nations working to establish or build up obstetric 
services will be significant (Choo and others 2013). 
Partnerships between programs in LMICs and HICs 
will help the former to develop the training infrastruc-
ture to cultivate and maintain an obstetric workforce 
(Klufio and others 2003).

Lessons from Ghana
Ghana has been a model for improvement in women’s 
reproductive health. In 1989, a grant from the Carnegie 
Foundation established university-based training pro-
grams to help train obstetric providers; its goal was to 
maintain trained obstetricians in practice after they com-
pleted their training (Anderson and others 2014). Before 
this program, Ghana had significant difficulty retaining 
trained providers (Clinton, Anderson, and Kwawukume 
2010); the retention rate of trained obstetric providers 
had been 10 percent. Since establishment of the program 
in 1989, over 95 percent of the trained obstetric provid-
ers have remained in country to practice (Anderson and 
others 2014).

With the exponential increase in obstetric providers 
in the country, the ability to train later generations of 
providers each year has increased; the country had 20 
certified practicing obstetricians in 2000 and 85 in 2010. 
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With the increase in providers, some individuals have 
located to different periurban and more rural first-
level hospitals, expanding the areas where safe emer-
gency obstetric services are available. Although this 
program did not produce dedicated birth attendants, 
it produced certified obstetrical and gynecological pro-
viders who have the skills to manage a wide variety of 
women’s health issues. Their wide variety of expertise 
encompasses contraception and obstetric care, including 
definitive delivery and management of obstetric com-
plications. The influence of this program is difficult to 
assess because of the implementation of other programs 
to improve obstetric care. At one rural institution, how-
ever, the implementation of certified obstetrical and 
gynecological capacity reduced maternal mortality by 
74 percent (Anderson and others 2014).

The establishment of this training program resulted 
from a concerted effort by the American College 
of Obstetrics and Gynecology and the Royal College of 
Obstetrics and Gynecology, in combination with the 
obstetrics and gynecology departments at The Johns 
Hopkins University and the University of Michigan 
(Anderson and others 2014). With the assistance of 
these institutions, Ghana was able to design the five-
year program that has produced so many trained 
providers. The ongoing relationship between the 
university-based training programs in Ghana and 
the University of Michigan has caused the evolu-
tion of evidence-based obstetric training within the 
country. Practice-based learning and maternal mortal-
ity and morbidity reviews have guided improvements 
in obstetric training and management that have spread 
across the country as providers complete their training 
(Choo and others 2013). The provision of funding to 
establish this type of academic partnership, and the 
establishment of in-country training programs, will 
contribute significantly to the goal of providing uni-
versal access to emergency obstetric care services and 
cesarean delivery.

Future Goals of Global Operative Obstetrics
Future efforts to improve maternal mortality and mor-
bidity will expand successful programs to areas where 
they have yet to be implemented, will scale up estab-
lished programs to provide health care to a wider popu-
lation, and will develop new methods to improve access 
to care and standards of care in LMICs. Self-reflection 
and evidence-based medicine will help identify pro-
grams that work and those that need to improve.

The numbers of skilled birth attendants, who consti-
tute the front line in the ability to provide safe childbirth 
care, will continue to increase. Technological advances 

will help coordinate that front line with first-level 
hospitals that have essential emergency care capabilities, 
including cesarean delivery. Once cesarean delivery is 
available at the regional level, a wide variety of surgical 
interventions will be available to improve public health, 
using synergistic capabilities and therapies. These quan-
tum units of referral and emergency care centers will 
become more widespread, making safe cesarean delivery 
a universally accessible reproductive right, available to 
women throughout all HICs and LMICs alike.

Regional and academic centers will assist in training 
and retaining the necessary workforces to provide care 
in these nations, and they will serve as referral centers 
for complicated cases beyond the first-level hospitals to 
second- and third-level hospitals where appropriate.

The common goal will be the prevention of unneces-
sary pregnancy-related morbidity and death through the 
provision of universal access to standard and emergency 
obstetric care that is safe and effective—with benefits to 
the mothers, their families, and their societies as a whole.

Consideration of Essential Obstetric Interventions to 
Improve Obstetric Outcomes
Surgical obstetric interventions—including operative 
vaginal delivery, cesarean delivery, and emergency 
obstetric care—are clearly effective at reducing mor-
bidity and death. Sufficient evidence demonstrates 
that access to these services can improve the health 
of societies. As with any intervention, the costs must 
be weighed against the potential benefits. Whether 
these costs warrant investment is not easily answered 
with scientific study. We reviewed a number of studies 
that have evaluated a broad range of obstetric surgi-
cal interventions to improve the health of societies. 
These interventions appear universally cost-effective, 
albeit to different degrees, across different LMICs. We 
implore interested parties to consider the relatively 
small cost per individual of these interventions to 
save maternal and neonatal lives. We recommend 
consideration of the following goals to improve the 
health of reproductive-age women and their children 
worldwide.

Birth Attendants.  Universal access to birth atten-
dants who can help address obstetric emergencies that 
require emergent attention should be a goal. Training 
will ultimately include the management of postpartum 
hemorrhage, operative vaginal delivery, and facilitated 
emergency vaginal breech delivery. Most important, 
training will facilitate the identification of obstetric 
complications that require transfers to higher levels 
of care.
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Hospital Units.  Approximately 10 percent to 15 percent 
of deliveries need operative interventions that require 
access to a nearby hospital or center to provide these 
surgical services, including cesarean delivery. In the long 
term, transport to such centers within two hours for any 
woman in labor is desirable. In the short term, access 
to such centers within six hours would be a significant 
improvement.

These centers require the ability to perform safe 
cesarean delivery. An operating theater with anesthetic 
availability should be part of that center. Blood trans-
fusion services could help improve maternal outcomes. 
These centers require staffing by individuals trained in 
cesarean delivery and management of obstetric emer-
gencies, with the ability to transfer to higher levels of 
care, if needed.

Trained Obstetric Providers.  Effectively trained 
obstetric providers could help train other providers, 
as well as the birth attendants present at time of 
delivery who may be in the best position to timely 
manage obstetric emergencies. Obstetric training 
partnerships, as in Ghana, can successfully train 
providers who can rapidly grow a nation’s obstetric 
workforce to staff local centers for the management 
of obstetric emergencies and cesarean delivery. In the 
short term, nonphysician clinicians can participate 
in obstetric care to help quickly meet improvement 
goals. Involving these clinicians in all aspects of emer-
gency obstetric care can help meet immediate health 
needs, depending on the population. Partnerships to 
train obstetric providers, along with financial sup-
port, will grow, as the obstetric workforce in Ghana 
has grown, thereby improving the worldwide supply 
of obstetric providers in local settings. These trainees 
can then help train other physician and nonphysi-
cian providers and provide ongoing supervision to 
help retention efforts. The training of these obstetric 
providers will affect all levels of obstetric care and 
improve overall reproductive health care in their indi-
vidual nations.

Valuation of Maternal Health and Reproductive Rights

“When women thrive, all of society benefits, and suc-
ceeding generations are given a better start in life.”

–Kofi Annan

Death or morbidity in childbirth is a preventable trag-
edy. As societies develop and improve maternal health, 
all levels of society will benefit. Future obstetric inter-
ventions will fully consider the value of these mater-
nal lives and the societal costs of failing to provide 

these fundamental surgical services. Societal expecta-
tions will include the provision of obstetric care as a 
fundamental reproductive and human right. With this 
effective valuation of maternal health and consider-
ation of obstetric and reproductive rights, maternal 
outcomes in particular and societal outcomes in 
general will improve.

NOTE
The World Bank classifies countries according to four income 
groupings. Income is measured using gross national income 
(GNI) per capita, in U.S. dollars, converted from local currency 
using the World Bank Atlas method. Classifications as of July 
2014 are as follows: 

•	 Low-income countries (LICs) = US$1,045 or less in 2013
•	 Middle-income countries (MICs) are subdivided:  

•	 Lower-middle-income = US$1,046 to US$4,125 
•	 Upper-middle-income (UMICs) = US$4,126 to US$12,745

•	 High-income countries (HICs) = US$12,746 or more
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