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Abstract

Backgrountl: The last two decades have witnessed a
gradual attempt at solving the manpower problems
facing nconatal surgical carc in many parts of Sub-
Saharan Africa (SSA). Unfortunatcly this has not
translated to a reduction in the very high morbidity
and mortality facing nconatal surgical carc as there
arc other challenges bedeviling the practice of
nconatal surgery in the region.

Purpose: This review examined these challenges
which include poor obstetric carc Icading to late
presentation, lack of appropriatc cquipment and
facilitics, poor funding and lack of awarcncss about
availability of nconatal surgical services as well as
profler solutions to overcome the challenges in order
to minimize the high morbidity and mortality.
Conclusion: Adcquate funding should be provided
by the government and other funding agencics for
proper training of professionals involved in the care
of the surgical nconate, provision of requisite
cquipment and facilitics, good obstetric carc and
advocacy to improve awarencss as well as encourage
carly presentation.

Keywords: Surgical neonate, care, challenges, Sub
Saharan Africa, mortality

Résumé

Contexte: Les deux dernicres décennics ont ¢té
témoins d’unc tentative progressive a résoudre les
probl¢mes de main-d’ceuvre rencontrés dans Ics soins
chirurgicaux néonatals dans dc nombreuscs régions
de I’ Afrique subsaharicnne (ASS).
Malhcurcusement, ccla nc s’cst pas traduit @ une
réduction de morbidité ct de mortalité trés ¢levées
auxquclles sont confrontés les soins chirurgicaux
nconatals, vu qu’il existe d’autres défis qui
cndommagent la pratique de la chirurgic néonatale
dans la région.

Objectif: Cette revue a examiné ces défis qui incluent
des soins obstétriques pitoyables conduisant a une
préscentation tardive, un manque de matéricl ct de
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facilités approprics, un financement insuflisant ct un
manquc de senstbilisation a la disponibilit¢ des
services chirurgicaux néonatals ainsi que des
solutions proposccs pour surmonter les défis afin de
minimiscr la morbidit¢ ct la mortalit¢ ¢levée.
Conclusion: Un financement adéquat devraicnt étre
fourni par le gouvernement ct autres agences de
financement pour la formation appropriée dcs
professionncls impliqués dans le soin chirurgical des
nouvcau-nés, la fourniturc d’équipements ct de
facilités nécessaires, de bons soins obstétricaux ct
défense pour améliorer la scnsibilisation ct
encourager une présentation précocc.

Mots-clés: Chirurgie néonatal, soins, défis, Afrique
subsaharienne, mortalité

Introduction
The understanding of the fact that “children arc not
small adults™ has impacted on the carc of children
with surgical problems with conscquent
improvement in their survival. The consequences of
pacdiatric surgical conditions may be lifc long since
they affect children at critical times during
development. Thus, they present with lifelong burden
both in human and financial terms [1,2]. Among
children, nconates develop distinct surgical
conditions, present unique anaesthetic challenges and
have special perioperative needs that may interfere
with their survival [1]. The recognition of thesc
challenges and significant advances in nconatal
surgical carc have resulted in improved survival with
children that had many types of congenital
malformations that were once considered Iethal and
incompatible with lifc arc now living normally [1,3].
In the developed world, improvement n
obstetric care, nconatal anacsthesia, well organized
nconatal intensive carc unit, surgical techniques,
availability of facilitics for perinatal support,
perinatal pathological diagnoses and appropriate
management of associated abnormalities have all
contributed to improved survival of the surgical
nconate [3-5). Intcrhospital transfer, a current practice
in nconatal surgical carc in the developed countrics is
often hazardous and may result in the clinical
deterioration of critically ill nconates. This has
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necessitated the development of transport medicine as
a subspecialty by nconatologists, anacsthetists and
intensivists in order to reduce the mortality associated
with transfer of these neonates [6,7).

There arc still major gaps in the surgical care
of children in developing countries and indeed sub
Saharan Africa (SSA). The carc is often regarded as
too expensive and, as such, unnceessary [1]. The
outcome of nconatal surgery is still very poor [6,8.9]
with unacceptably high morbidity and mortality rates
as up 10 98% of all nconatal deaths worldwide occur
in the developing countries and this is not
unconnccted with poor interhospital transfer, delay
in making diagnosis, cxclusion of pacdiatric surgery
from most child health programmes in thesc
countries and defective healthcare financing system.

This article sccks to highlight the challenges
of nconatal surgery and cxamines the various
solutions that have been put in place to overcome
the various challenges towards providing a well-
cstablished pacdiatric surgical carc in SSA.

Burdcn of the discase

The burden of surgical discasc in children in many
parts of SSA is unknown and this is worsc in the
newborns. Population bascd rescarch and
publications are scarce in addition to non-availability
of proper cpidemiological data and abscnce of birth
defects registry that will provide information on these
discascs. The available records are mostly hospital-
based which somctimes may not be reliable
conscquently, this has negatively aflected adequate
planning and dclivery of nconatal surgical scrvices
in most SSA countrics. Also, the paucity of
cpidemiological studics on the prevalence of
congenital malformations in addition to absence of
birth defect registry in these countries often make
the job of convincing the government, non-
governmental organisations and other stakcholders
to provide adequate funding for the carc of these
nconates a herculean task [8.10.11]. Congenital
anomalics account for the majority of the discascs
cncountered in nconatal surgical practice the
management of which is often problematic especially
in emergeney settings [1.6,12,13]. Of the congenital
anomalics, gastrointestinal anomalics causing acute
intestinal obstruction account for the majority of the
problems in the emergency setting, the management
of which is challenging. Sowande e a/ [13] ina 10
year review of the pattern of neonatal cmergencics
obscrved that 89% of cases were due (o
gastrointestinal anomalics, Over the same period, a
similar study from northern part of Nigeria (4]
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reported that gastrointestinal anomalies accounted
for over 50% of cascs.

Problems of neconatal surgical care

Nconatal surgical carc in SSA is still highly
challenging, problematic and associated with high
morbidity and mortality. For cxample, in Nigeria the
reported mortality varies between 30.5% and 53.6%
[6. 12-14] wherceas this hys deercased to about 5%
in high incomec countrics [15]. This has been due
largely to improvements in anacsthesia and nconatal
intensive care, advances in technology and
availability of morc pacdiatric surgcons [8].

Obstetric issues and late referral

Antenatal or prenatal diagnosis is important and key
to reducing morbidity and mortality in nconatal
surgery. However, prenatal diagnostic services are
restricted to a few centres in most parts of SSA.
Ultrasonography is most commonly used in making
prenatal diagnosis and the diagnoses arc mostly
incidental findings during routine ultrasound
scanning of pregnant women.

Studies showed that 75%-95% of nconates
with congenital anomalies were delivered at home
and these are sometimes superviscd by traditional
birth attendants who may not be able to recognize
the congenital anomalics and when they arc able to
recognize them, they may not be able to appreciate
the urgency involved in carly referral [ 12,16]. Also,
they arc not competent cnough to give the initial
trcatment nceded by the patients as they may even
be too scared by the sight of the anomaly. Such
nconates may develop sepsis, clectrolyte and
mctabolic problems which become worsened by poor
transportation to the ncarest surgical centre.
Similarly, when they are delivered in the hospital,
the initial resuscitation and management more often
than not arc inadequate before they are referred and
transported in suboptimal conditions over bad roads
to the specialist centres. The problem of late
presentation is often made worse by the fact that
familics have to pay out of pocket to cater for them
as the current health insurance policy in the country
does not cover the management of congenital
malformations and health care delivery services is
not free even for children. The conscquence of these
is that majority of the nconates have developed
hypothermia, hypoglycacmia, scpsis  and
hacmodynamic instability. Incidences of complex
anomalies requiring more specialized treatment in

“pacdiatric surgery centres have been reported to be

lower than expected, consequently, most surgical
nconates born in Africa and other developing countries
of the world may not have access to surgical care [17].
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Poor and inadequate facilitics

In Nigcria, pacdiatric surgery specialty has evolved
rapidly over the last two decades with the numbers
of specialized centres inereasing rapidly in all the
geopolitical zones of the country. In other parts of
SSA. the specialized centres are fewer due to lack
ol funds conscquently most countries depend on
forcign aids from high income countrics and
missionary hospitalg who also supply manpower.
Unfortunately, the centres have been predominantly
located in the major citics, they are poorly funded,
ill equipped with no dedicated nconatal intensive
carc unit. Thesce hospitals were cstablished
principally to cater for adult patients even though
various governments at the state and national levels
have recently tried unsuccessfully to cstablish
Children’s hospital to cater for the health needs of
the children, this has not enjoyed the goodwill of
the people in government as they tend to lose focus
and turn these hospitals to another of the various
hospitals taking carc of adults [16].

Nconates with surgical problems arc often
nursed in uncontrolled ecnvironments in most centres
in the country becausce of non-availability of Nconatal
intensive carc unit (NICU) and its basic facilitics
like incubators, monitoring cquipment, mechanical
ventilators lor nconates and facilities for parenteral
nutrition. The consequence of this is that the requisite
ventilatory support and cardiopulmonary monitoring
often required postoperatively following nconatal
surgery in some clinical conditions likc ocsophageal
atresia and anterior abdominal wall defect arc usually
not availablc as these children are often nursed in
adult intensive carc units with inappropriatc
cquipment. Also, nconatal surgical procedurcs arc
madc difTicult and incpt with prolongation of the
operating time becausc pacdiatric surgecons in most
of these centres are madce to usc inappropriate and
improviscd instruments that arc unduly big on these
rclatively small sized surgical nconates [8].

Anacsthetic challenges

The peculiar anatomic, physiologic and
pharmacologic featurcs ol the nconate posce scrious
challenges to providing safc anacsthesia [or the
nconates. This is made worse by the fact that they
tend to present with life threatening anomalies that
often require emergency surgery [ 18]. Additionally,
prematurity a commonly cncountered condition
among the nconates may predispose them to
hypoglycacmia, hypothermia, bleeding problems and
frequent apnocic attacks requiring special attention
to the airway perioperatively. The care of these
requires special knowledge and great skills for

successlul surgical outcome. Gaining vascular access
is often dilTicult in the nconate requiring
cstablishment of arterial and central venous
sannulation which rcquire special  skills.
Unlortunately, these are not performed regularly in
most centres in SSA and Nigeria because of non-
availability of materials to carry out the procedure.

Conscquently, most anacsthetists do not
have this skill because of Jack of opportunity and
infrequency of practice. The relatively large head in
relation to the rest of the baby's body, the presence
of high hanging cpiglottis and the presence of cranio-
facial abnormalitics may causc difficult or failed
intubation in the nconate cven in the hands of
cxpericnced anacsthetists [ 19]. Regional anacsthetic
techniques such as caudal anacsthesia which can be
uscd to provide intra-operative as well as
postopcrative analgesia are not practiced widcly. This
is duc to lack of expericnce and the frequent
shortages of local anacsthetic drugs. This situation
means that the anacsthetists and the trainces do not
acquire these necessary skills [19].

Traincd anacsthetists arc in short supply in
SSA, and worse still, those with training, cxpericence,
and intcrest in nconatal/pacdiatric anacsthesia arc
very few [20]. General anacsthesia for the sick
newbom is often turbulent, prolonged, and practiced
in a state of lack of appropriatc anacsthctic
cquipment, inappropriatc drugs, and by
incxpericneed non-physician anacsthetists in most
centres in Africa. Hence, most of these nconates fail
to recover adequatcely or end up with brain damage
from prolonged hypoxia [11].

Shortage of manpower

Chirdan ef al [11] observed that there is acute
shortage of hcalth manpower all over Africa with
SSA being the worst hit. This shortage cuts across
all cadres of health workers. The total carc of the
surgical nconate requires input and support from the
pacdiatric surgcon, nconatologist, the nconatal
anacsthetist and the nconatal intensivists. These
specialists arc not rcadily available in most centres
for consultation and participation in the tcam
approach to the management of these nconates [19].
The pacdiatric surgical manpower need has been
calculated for some African countrics, which showed
scrious deficit in most of these countrics, and in onc
center, there was only one pacdiatric surgeon to a
population of more than 13 million pcople [21]. For
instance, Amponsah in 2010, reported that there were
only scven pacdiatric surgeons in Ghana with a
population of over 20 million [19] whercas a ratio
of onc pacdiatric surgcon per 2.2 million population



402 OO0 Ogundaoyin,

was reported in Nigeria in 2006 [22]. This is a clcar
improvement in the carlier report from Nigeria in
which there were only 26 pacdiatric surgecons (o a
population of about 120 million pcoplc [8]. Some
other African countrics have fewer or nonce.
Similarly, there is dearth of anacsthetists in most
countrics in SSA and most anacsthetics arc provided
by non-physicians, somctimes undcer the dircct
supervision of the surgcon | 23]. Also, the few pacdiatric
surgeons available arc located in tertiary hospitals and
many nconates with surgical problems arc trcated by
general surgeons, or worse still, general duty doctors
or ‘quacks’ without the support of skilled and
cxperienced anaesthetist in referral and other peripheral
centres [8,19]. The conscquence of this inadequatce
health manpower is an unduly high postopcrative
morbidity and mortality obscrved in the surgical
management of the nconate in these countrics.

Inadequate documentation and research/ Lack of
Awareness
The awarencss level of nconatal surgical problems
is generally low. This low awarcencss may be
attributed to lack of adequate information about the
cpidemiology of congenital malformations and other
nconatal surgical problems in the region. This gives
an crroncous impression that nconatal surgical
problems are not common and significant cnough as
a public health problem. Thus, the funding agencics
and the government do not pay adequate attention
and support for nconatal surgical management and
rescarch. A typical situation is the exclusion of
congenital malformations as onc of the discascs that
most health insurancce organizations treat in Nigeria.
Lack of awarencss of the care of nconatal
surgical problems may also bc responsible for
dclayed presentation in the hospital and high rate of
infanticide in the region [ 1]. Culturally, the presence
of any anomaly lcads to neglect and rcjection by the
mother and family members and somctimes the
traditional birth attendant. The baby may be left
unprotected and not fed Icading to hypothermia and
hypoglycacmia on arrival at the health facility. This
is done hoping that the baby may dic. Outright
infanticide may be practiced. It is however known
that many of the nconates with congenital anomaly,
who were once thought to be incompatible with lifc,
arc now living normally [1,19].

Tackling the challenges

Although, nconatal surgical carc in Africa is
bedeviled by very high morbidity and mortality, the
responsibility of reducing them is beyond the
pacdiatric surgeons alone as everybody involved in

the carc of the surgical nconate, the community, the
government and all the funding agencies must be
preparcd to provide workable solutions towards
rcducing the mortality as most of them arce
preventable.

Obstetrics issues and carly referral

Prenatal diagnosis ensures that antenatal carc is well
supcervisced and adequate plans made to deliver babics
with congenital anomalics including in utero transfer
to the ncarcst surgical centre where specialized
services will be rendered. Prenatal diagnostic centres
should be cstablished where other diagnostic services
in addition to ultrasonography can be done for carly
diagnosis of congenital anomalics and in utcro transfer
of such babies when indicated to obstetric centre nearest
to the pacdiatric surgical centre. It also ensures proper
planning of dclivery of the baby in order to reduce the
morbidity and mortality associated with nconatal
surgery. Hospital delivery should be encouraged in order
to reduce the number of babics born at home with
congenital anomalies as this will cnsure carly
presentation in the hospital. The traditional birth
attendants in the health centres, mission houscs and
homes should be trained adequatcely to empower them
to be able to provide initial management like minimal
resuscitation for the nconates immediately after birth,
rccognize congenital malformations when they arc
present and refer them carly to hospitals with facilitics
to cater for nconatal surgical discases. This will reduce
the high morbidity and mortality associated with
nconatal surgical care.

Eflorts should be made to provide good road
networks and repair bad roads linking the peripheral
arcas to the referral hospitals while well-equipped
ambulance scrvices should also be provided to
transport these babies over long distances in order
to prevent the nconates from developing the
mctabolic and cardiopulmonary instability they arc
often prone to.

Provision of equipment and facilities
Appropriately sized surgical instruments is key to
successful outcome of neonatal surgical procedures
as the usce of fine instruments would give less tissue
destruction, allow for precision during surgical
proccdures, reduce perioperative blood loss and
cnhance wound healing with consequent reduction
in morbidity and mortality of thesc procedures.
Therefore, the provision ol appropriately sized
surgical instruments, equipment and other relevant
facilitics will enhance neonatal surgical care.
Nconatal intensive care is critical to survival
of the ill nconate and the provision of well-cquipped
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NICU with trained stafl’is mandatory for improved
morbidity and mortality rate of nconatal surgery.
Neonatal intensive care units are non-existent in most
hospitals in Africa because they arc very expensive
to maintain. Where they exist, running the facilitics
clliciently is constrained by shortage of personnel,
essential drugs and non-drug consumables. These
constraints make the running of these units far from
satisfactory [19]. The absence [24,25] or poor
nconatal intensive care [4] facilitics is a contributing
factor to the poor outcome. Therefore, the
cstablishment of NICU can be regionalized for
cffective utilization of resources and for casy
collation of data nccessary for the purpose of
rescarch. Hospitals dedicated to the carc of children
can also be cstablished with good compliment of
adcquatcly staffed and well equipped NICU to
cnhance the perioperative management of thesc
nconates.

Provision of safc anaesthesia

Anacsthetists should be encouraged to take up interest
in pacdiatric anacsthesia and gencral duty doctors to
take up ancsthesia as a carcer by giving them incentives
[8,11]. This will improve their knowledge of the
anatomical, physiological and pharmacological make-
up of the surgical nconate thus enhancing improved
nconatal anacsthetic scrvices. They should also be
cxposced to the usc of regional anacsthesia on the surgical
nconaltc becausc of its advantage of providing cflcctive
perioperative analgesia that precludes respiratory
depressant effect and to also reduce the incidence of
anacsthesia rclated problems often associated with
general anacsthesia.

Adcquate analgesia is essential to the
outcome of nconatal surgical procedures and it has
been suggested that the appropriate usc of correct
doscs of opioids together with multimodal
approaches such as rectal paracetamol and wound
infiltration with local anacsthetic agents such as
bupivacaine would give better quality analgesia in
the neonate without respiratory depression [19].

Training of relevant personnel’

The training and retraining of pacdiatric surgcons
should be encouraged and neonatal surgery training
should form a major portion of the paediatric surgical

curriculum in order to improve the outcome of

nconatal surgical care. Apart from ensuring adequate
cxposure to pacdiatric surgery during gencral
surgical training, general surgeons can also be made
to undergo short training or courses in pacdiatric
surgery in order to take carc of minor to moderate
nconatal surgical problems while the major ones can

- 403

be referred to the tertiary centres for pacdiatric
surgeons (o handlce [11]). Similarly, efforts should be
madec to train other specialists like the nconatologist,
nconatal intensivist and nconatal nurses who will
support the pacdiatric surgeon. They should also be
madec to go lor periodic workshops and retraining in
order to improve outcome.

Increasing awareness and rescarch
The host communitics should be informed through
public enlightenment campaign on the availability
of pacdiatric surgical services in their respective
hospitals. The hospitals can achicve this by
sponsoring talks and intervicws in both prints and
clectronic media to cducate the members of the
public that nconatal surgical problems which they
hitherto thought cannot be treated can be treated if
they comc to the hospital, sensitize them about the
availability of pacdiatric surgery scrvice in the
hospital and the nced to come carly for trcatment.
There arc a few published reports on various
aspects of nconatal surgery from SSA. To improve
this, pacdiatric surgeons have a duty to gencrate/
spawn awarencess about the availability and problems
of nconatal surgical scrvices in the region through
regular publication of their expericnces in relevant
journals and through presentations of their
expericnces at symposia and mecetings of the various
associations of pacdiatric surgery in SSA [8]. It is
also important for these associations to work together
with the various pacdiatric associations to formulate
policies in the various aspects of the management of
medical and surgical problems of the nconate for
the government and other stakcholders to work with
while providing funds for their care.

Adcquate healtheare financing and proper
planning

The provision ol nconatal surgical services is
expensive. The regularmaintenance of the facilitics
required to cater for the neonates is capital intensive
and often beyond the reach ol most SSA countrics.
Therefore, adcquate awarceness about the
cpidemiology of nconatal surgical health problems
would assist the government to provide adequate
funds for the carc of the surgical nconate, plan
properly on the effective utilization of the funds made
available and formulate appropriate policies that
would improve the outcome of care. It will also
provide a platform for non-guvcrnmcnlnl
organisations and other donor agencics to examine
the various arcas where (hey can function and
provide funds to assist in the management of the
surgical nconate. For example, the last two decadces
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have witnessed entrance of the Smile Train
foundation into Nigeria and they have been providing
frec surgical cage for nconates and infants with clet
lip and palate in the country and other parts of Alrica.
The government should also establish well-stalTed
Children’s hospitals that arc adequately equipped in
the various regions of the country in order to
concentrate the care of the nconate and usc available
resources judiciously to obtain a very good outcome
ol carc. This will also improve data collection
method and rescarch output for proper planning and
policy formulation.

Conclusion

Nconatal swrgery is a highly specialized service.
Improving the cconomy, public health, sanitation and
provision of social amenities like clectricity and good
roads arc fundamental to improving child health
generally and nconatal health in particular. The
quality of nconatal surgical services is a measurc of
the quality of pacdiatric surgical services provided
inany centre [8,11]. In reducing the nconatal surgical
morbidity and mortality, there should be increasc in
the number of pacdiatric surgcons and other
professionals nceded to achicve good outcome.
These professionals should be involved in health
advocacy and enlightenment of the members of the
public on the need to shun harmful cultural beliefs
and practices and present carly to the hospital for
better outcome. The government should embark on
appropriate allocation of resources with proper
accountability for cfTective usc. The NGOs, funding
organisations and donor agencics should also be
encouraged to assist in providing funds, facilitics and
cquipment for the care ol the surgical nconate. They
should also assist in advocacy and provision of
training updates or retraining programmes for
professionals whose clinical practices converge on
the critically ill surgical nconate.
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