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Abstract 
Background: The last two decades have witnessed a 
gradual attempt at solving the manpower problems 
facing neonatal surgical care in many parts o f S u b -
Saharan Africa (SSA). Unfortunately this has not 
translated to a reduction in the very high morbidity 
and mortality facing neonatal surgical care as there 
a rc o the r cha l l enges bedevil ing the pract ice of 
neonatal surgery in the region. 
Purpose: This review examined these challenges 
which include poor obstetric care leading to late 
presenta t ion , lack of appropriate equipment and 
facilit ies, poor funding and lack of awareness about 
availabili ty of neonatal surgical scrviccs as well as 
proffer solutions to overcome the challenges in order 
to minimize the high morbidity and mortality. 
Conclusion: Adequate funding should be provided 
by the government and other funding agencies for 
proper training of professionals involved in the care 
o f the surg ica l neonate , provis ion of requis i te 
equipment and facilities, good obstetric care and 
advocacy to improve awareness as well as cncourage 
early presentation. 

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

Resume 
Contexte: Lcs deux dcrnicrcs deccnnics ont etc 
tcmoins d ' u n c tentative progressive a rcsoudrc lcs 
problcmcs dc main-d'oeuvrc rencontres dans lcs soins 
chirurgicaux nconatais dans dc nombrcuscs regions 
dc I 'Afr iquc subsaharienne (ASS). 
Malhcurcuscmcnt , ccla nc s 'est pas traduit a une 
reduction de morbiditc ct dc mortalitc ires clcvecs 
auxqucllcs sont confrontcs lcs soins chirurgicaux 
n c o n a t a i s , vu q u ' i l ex i s t c d ' a u t r c s d e f i s qui 
endommagent la pratique dc la chirurgic neonatale 
dans la region. 
Objcctif Cettc revue a examine ccs dells qui inclucnt 
des soins obstctriqucs pitoyablcs conduisant a une 
presentation tardive, un manque de materiel ct dc 
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facilitcsapproprics, un financemcnt insulTisant ct un 
manque de scnsrbil isation a la disponibili tc des 
sc rv iccs ch i ru rg icaux ncona ta i s ainsi que des 
solutions proposccs pour surmontcr lcs dells afin dc 
minimiscr la morbiditc ct la mortalitc clevcc. 
Conclusion: Un financemcnt adequat devraient ctrc 
fourni par 1c gouvcrncmcnt ct autrcs agcnccs dc 
f inanccmcnt pour la fo rmat ion appropr icc des 
profcssionncls impliqucs dans Ic soin chirurgical des 
nouvcau-ncs, la fourni turc d ' cqu ipcmcnts ct dc 
facilitcs ncccssaircs, dc bons soins obstctricaux ct 
d e f e n s e pou r a m c l i o r c r la s c n s i b i l i s a t i o n ct 
encouragcr une presentation prccocc. 

M ots-cles: Chirurgie neonatal, soins, dejis, AJi ique 
subsaharienne, mortalitc 

Introduction 
The understanding of the fact that "children arc not 
small adults" has impacted on the care of children 
with surg ica l p r o b l e m s wi th c o n s e q u e n t 
improvement in their survival. The conscqucnces of 
pacdiatric surgical conditions may be life long since 
they a f fec t ch i l d r en at c r i t i c a l t imes d u r i n g 
development. Thus, they present with lifelong burden 
both in human and financial terms [1,2]. Among 
ch i ld ren , n e o n a t e s d e v e l o p d i s t inc t su rg ica l 
conditions, present unique anaesthetic challenges and 
have special perioperative needs that may interfere 
with their survival [1]. The recognition of these 
challenges and significant advances in neonatal 
surgical care have resulted in improved survival with 
c h i l d r e n that had m a n y t y p e s of congen i t a l 
malformations that were once considered lethal and 
incompatible with life arc now living normally [1,3]. 

In the developed world, improvement in 
obstetric care, neonatal anaesthesia, well organized 
neonatal intensive care unit, surgical techniques, 
avai labi l i ty of fac i l i t ies for perinatal support , 
perinatal pathological diagnoses and appropriate 
management of associated abnormalities have all 
contributed to improved survival of the surgical 
neonate [3-5]. Intcrhospital transfer, a current practice 
in neonatal surgical care in the developed countries is 
of ten hazardous and may result in the clinical 
deterioration of critically ill neonates. This has 
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necessitated the development of transport medicine as 
a subspecialty by neonato logies , ttnacslhctists and 
intensivists in order to reduce the mortality associated 
with transfer ol these neonates [6,7). 

There are still ma jo r gaps in the surgical c a r c 
of children in deve loping count r i es and indeed s u b 
Saharan Afr ica (SSA) . T h e care is o f t e n regarded as 
too expens ive and, as such, unnecessa ry 111. T h e 
ou tcome ol neonata^surgery is still very poor [6 ,8 ,9] 
with unacccplably high morbidity and mortal i ty ra tes 
as up to 9 8 % of all neonatal dea ths w o r l d w i d e o c c u r 
in t h e d e v e l o p i n g c o u n t r i e s a n d t h i s is n o t 
unconnected with poor intcrhospi ta l t ransfer , de l ay 
in making diagnosis , exclusion o f paedia t r ic su rge ry 
f r o m m o s t c h i l d h e a l t h p r o g r a m m e s in t h e s e 
countr ies and defec t ive hcal thcarc f inanc ing sys t em. 

This art icle seeks to highlight the cha l l enges 
o f n e o n a t a l s u r g e r y and e x a m i n e s t h e v a r i o u s 
so lu t ions that have been put in p l ace to o v e r c o m e 
the var ious cha l l enges towards p r o v i d i n g a we l l -
es tabl i shed paediat r ic surgical ca re in SSA. 

Burden of the d isease 
T h e burden o f surgical disease in ch i ld ren in m a n y 
par ts of S S A is u n k n o w n and this is w o r s e in the 
n e w b o r n s . P o p u l a t i o n b a s e d r e s e a r c h a n d 
publicat ions arc scarce in addition to non-avai labi l i tv 
o f p roper ep idemiologica l data and a b s e n c e o f bi r th 
defects registry that will provide informat ion on these 
d iseases . T h e ava i lab le records are mos t ly hospi ta l -
b a s e d w h i c h s o m e t i m e s m a y n o t b e r e l i a b l e 
consequent ly , this has negat ively a f lee ted a d e q u a t e 
p l ann ing and de l ivery of neonatal surgical s e rv ices 
in m o s t S S A c o u n t r i e s . A l s o , t h e p a u c i t y o f 
e p i d e m i o l o g i c a l s t u d i e s on t h e p r e v a l e n c e o f 
congeni ta l ma l fo rma t ions in addi t ion to a b s e n c e o f 
birth defect registry in these coun t r i e s o f t e n m a k e 
t h e j o b o f c o n v i n c i n g t h e g o v e r n m e n t , n o n -
governmenta l o rganisa t ions and o the r s t a k e h o l d e r s 
to provide adequa te f u n d i n g for the care o f t hese 
n e o n a t e s a h e r c u l e a n task [ 8 , 1 0 , 1 1 ) . C o n g e n i t a l 
anomal ies account for the m a j o r i t y of the d i s e a s e s 
e n c o u n t e r e d in n e o n a t a l s u r g i c a l p r a c t i c e t h e 
management of which is often p rob lemat ic espec ia l ly 
in emergency se t t ings (1,6,12,131. O f the c o n g e n i t a l 
anomal ies , gastrointest inal a n o m a l i e s c a u s i n g a c u t e 
intestinal obstruct ion account for the m a j o r i t y o f the 
p rob lems in the emergency set t ing, the m a n a g e m e n t 
o f which is chal lenging. S o w a n d c et a/113 f i n a 10 
year rev iew of the pat tern of neonata l e m e r g e n c i e s 
o b s e r v e d t h a t 8 9 % c>f c a s e s w e r e d u e t o 
gast rointes t inal anomal ies . Over the s a m e pe r iod , a 
s imi l a r s tudy f rom nor thern part o f N i g e r i a | 4 | 

r e p o r t e d that gas t ro in t e s t ina l anomal i e s accounted 
fo r o v e r 5 0 % o f ca se s . 

P r o b l e m s o f n e o n a t a l surg ica l care 
N e o n a t a l s u r g i c a l c a r e in S S A is s t i l l h igh ly 
c h a l l e n g i n g , p r o b l e m a t i c and assoc ia ted with high 
m o r b i d i t y a n d mor ta l i ty . For example , in Nigeria the 
r e p o r t e d m o r t a l i t y va r i e s be tween 3 0 . 5 % and 53.6% 
16, 12-14] w h e r e a s this h^s dec reased to about 5% 
in h i g h i n c o m e c o u n t r i e s | 151. T h i s has been due 
l a rge ly to i m p r o v e m e n t s in anaes thes ia and neonatal 
i n t e n s i v e c a r c , a d v a n c e s in t e c h n o l o g y a n d 
a v a i l a b i l i t y o f m o r e paed ia t r i c su rgeons [8]. 

O b s t e t r i c i s s u e s a n d late referral 
A n t e n a t a l o r p r ena t a l d i a g n o s i s is impor tant and key 
t o r e d u c i n g m o r b i d i t y a n d mor t a l i t y in neonatal 
su rge ry . H o w e v e r , p rena ta l d iagnos t ic se rv ices arc 
r e s t r i c t e d to a f e w cen t r e s in most par t s o f SSA. 
U l t r a s o n o g r a p h y is mos t c o m m o n l y used in making 
p r e n a t a l d i a g n o s i s a n d the d i a g n o s e s a re mostly 
i n c i d e n t a l f i n d i n g s d u r i n g r o u t i n e u l t r a s o u n d 
s c a n n i n g o f p r e g n a n t w o m e n . 

S t u d i e s s h o w e d that 7 5 % - 9 5 % of neonates 
w i t h c o n g e n i t a l a n o m a l i e s were de l ive red at home 
a n d t h e s e a r c s o m e t i m e s superv i sed by traditional 
b i r th a t t e n d a n t s w h o may not be able to recognize 
the c o n g e n i t a l a n o m a l i e s and w h e n they arc able to 
r e c o g n i z e t h e m , they m a y not be ab l e to apprecia te 
the u r g e n c y i n v o l v e d in ear ly refer ra l [12,16] . Also, 
t h e y a r c not c o m p e t e n t e n o u g h to give the initial 
t r e a t m e n t n e e d e d by the pa t ients as they may even 
b e t o o s c a r e d by the s igh t o f the anomaly . Such 
n e o n a t e s m a y d e v e l o p s e p s i s , e l e c t r o l y t e and 
me tabo l i c p r o b l e m s which b e c o m e worsened by poor 
t r a n s p o r t a t i o n t o t h e n e a r e s t s u r g i c a l c e n t r e . 
S imi l a r l y , w h e n they a rc de l ive red in the hospital , 
t he ini t ial r e s u s c i t a t i o n a n d m a n a g e m e n t more often 
than not a r e i n a d e q u a t e b e f o r e they are re fer red and 
t r a n s p o r t e d in s u b o p l i m a l cond i t ions over bad roads 
t o t h e s p e c i a l i s t c e n t r e s . T h e p r o b l e m o f la te 
p r e s e n t a t i o n is o f t e n m a d e w o r s e by the fact that 
f a m i l i e s h a v e to pay out o f pocket to ca ter for them 
as the c u r r e n t hea l th i n su rance pol icy in the country 
d o c s n o t c o v e r t h e m a n a g e m e n t o f c o n g e n i t a l 
m a l f o r m a t i o n s a n d hea l th care del ivery services is 
not f r e e e v e n for ch i ld ren . T h e consequence of these 
is tha t m a j o r i t y o f the n e o n a t e s have deve loped 
h y p o t h e r m i a , h y p o g l y c a c m i a , s e p s i s a n d 
h a e m o d y n a m i c instabi l i ty . Incidences o f complex 
a n o m a l i e s r e q u i r i n g more special ized t reatment in 
p a e d i a t r i c s u r g e r y c e n t r e s have been reported to be 
l o w e r t han e x p e c t e d , consequent ly , most surgical 
neona te s born in Afr ica and other developing countries 
o f the wor ld m a y not have access to surgical care (17|. 
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Poor anil inadequate facilities 
In Nigeria, pacdiatric surgery specialty has evolved 
rapidly over the last two decades with the numbers 
o f specialized centres increasing rapidly in all the 
geopolit ical /ones of the country. In other parts of 
S S A , the specialized centres are fewer due to lack 
o f funds consequent ly most countries depend on 
f o r e i g n a i d s f rom high i n c o m e c o u n t r i e s and 
miss ionary hospitals who also supply manpower. 
Unfortunately, the centres have been predominantly 
located in the major cities, they arc poorly funded, 
ill equipped with no dcdicatcd neonatal intensive 
c a r e u n i t . T h e s e h o s p i t a l s w e r e e s t a b l i s h e d 
pr incipal ly to cater for adult patients even though 
var ious governments at the state and national levels 
h a v e r ecen t ly tried u n s u c c e s s f u l l y to es tabl ish 
Ch i ld r en ' s hospital to cater for the health needs of 
the chi ldren , 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 
hospi ta ls taking care of adults [ 16]. 

Neonates with surgical problems arc often 
nursed in uncontrolled environments in most ccntrcs 
in the country bccausc of non-availability of Neonatal 
intensive care unit (NICU) and its basic facilities 
like incubators, monitor ing equipment, mechanical 
vent i la tors for neonates and facilities for parenteral 
nutrition. The conscqucncc of this is that the requisite 
ventilatory support and cardiopulmonary monitoring 
of ten required postoperatively following neonatal 
surgery in some clinical conditions like oesophageal 
atresia and anterior abdominal wall defect are usually 
not avai lable as these children arc often nursed in 
a d u l t i n t e n s i v e c a r e u n i t s wi th i n a p p r o p r i a t e 
equipment . Also, neonatal surgical procedures arc 
made difficult and inept with prolongation of the 
operat ing time bccausc pacdiatric surgeons in most 
of these centres arc made to use inappropriate and 
improvised instruments that arc unduly big on these 
relatively small sized surgical neonates [8]. 

Anaesthetic chal lenges 
T h e p e c u l i a r a n a t o m i c , p h y s i o l o g i c and 
pharmacologic features of the neonate pose serious 
cha l lenges to p rov id ing sa fe anaesthesia for the 
neonates. This is made worse by the fact that they 
tend to present with life threatening anomalies that 
of ten require emergency surgery 118]. Additionally, 
prematur i ty a c o m m o n l y cncountc rcd condi t ion 
a m o n g the n e o n a t e s m a y p r e d i s p o s e them to 
hypoglycacmia, hypothermia, bleeding problems and 
frequent apnoeic attacks requiring special attention 
to the a i rway pcrioperal ively. The care of these 

successful surgical outcomc. Gaining vascular access 
is o f t e n d i f f i c u l t in the n e o n a t e r e q u i r i n g 
e s t a b l i s h m e n t o f a r t e r i a l and c e n t r a l v e n o u s 
c a n n u l a t i o n w h i c h r e q u i r e s p e c i a l sk i l l s . 
Unfortunately, these are not performed regularly in 
most centres in SSA and Nigeria because of non-
availability of materials to carry out the procedure. 

Consequent ly , most anaes thet is ts do not 
have this skill bccausc of Jack of opportunity and 
infrequcncy of practice. The relatively large head in 
relation to the rest of the baby 's body, the presence 
of high hanging epiglottis and the prcscncc of cranio-
facial abnormali t ies may cause difficult or failed 
intubat ion in the neonate even in the hands of 
experienced anaesthetists [ 19]. Regional anaesthetic 
techniques such as caudal anaesthesia which can be 
used to p r o v i d e i n t r a - o p c r a t i v c a s wel l as 
postoperative analgesia are not practiced widely. This 
is due to lack of expe r i ence and the f r e q u e n t 
shortages of local anacsthctic drugs. This situation 
means that the anaesthetists and the trainees do not 
acquire these ncccssary skills [ 19]. 

Trained anaesthetists arc in short supply in 
SSA, and worse still, those with training, cxpericncc, 
and interest in nconatal/pacdiatric anaesthesia arc 
very few [20]. General anaes thes ia for the sick 
newborn is often turbulent, prolonged, and practiced 
in a s t a t e of lack of a p p r o p r i a t e a n a c s t h c t i c 
e q u i p m e n t , i n a p p r o p r i a t e d r u g s , a n d by 
inexperienced non-physician anaesthetists in most 
ccntrcs in Africa. Hcncc, most of these neonates fail 
to recover adequately or end up with brain damage 
from prolonged hypoxia [11]. 

Shortage of manpower 
Chirdan ct a/ |11] observed that there is acute 
shortage of health manpower all over Africa with 
SSA being the worst hit. This shortage cuts across 
all cadrcs of health workers. The total carc of the 
surgical neonate requires input and support from the 
pacdia t r ic surgeon, ncona to log is t , the neonata l 
anaesthet is t and the neonatal intensivists. These 
specialists arc not readily available in most ccntrcs 
for consu l t a t i on and pa r t i c ipa t ion in the t eam 
approach to the management of these neonates [ 19]. 
The pacdiatric surgical manpower need has been 
calculated for some African countries, which showed 
serious deficit in most of these countries, and in one 
ccntcr, there was only one pacdiatric surgeon to a 
population of more than 13 million people 121). For 
instance, Amponsah in 2010, reported that there were 
only seven pacdiatric surgeons in Ghana with a 
population of over 20 million [19] whereas a ratio 

requi res special k n o w l e d g e and great skil ls for of one pacdiatric surgeon per 2.2 million population 
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was reported in Nigeria in 2006 122]. T h i s is a c l c a r 
improvement in the earlier report f r o m N i g e r i a in 
which there were only 26 paedia t r ic s u r g e o n s to a 
population of about 120 million p e o p l e (8) . S o m e 
oilier Af r ican c o u n t r i e s h a v e f e w e r o r n o n e . 
Similarly, there is dearth of a n a e s t h e t i s t s in m o s t 
countries in SSA and most anaes the t ics a r e p r o v i d e d 
by non-physicians, s o m e t i m e s u n d e r t h e d i r e c t 
supervision of the surgeon 123]. Also, the f e w paedia t r ic 
surgeons available arc locatcd in tertiary hosp i t a l s a n d 
many neonates with surgical problems are t r ea ted by 
general surgeons, or worse still, general d u t y d o c t o r s 
or ' quacks ' without the s u p p o r t o f s k i l l e d a n d 
experienced anaesthetist in rcfcn al and o ther per iphera l 
centres [8,19]. The consequence o f this i n a d e q u a t e 
health manpower is an unduly high p o s t o p e r a t i v e 
morbidity and mortality obse rved in t h e s u r g i c a l 
management of the neonate in these count r ies . 

Inadequate documentation and r e s e a r c h / L a c k o f 
Awareness 
The awareness level of neonatal su rg ica l p r o b l e m s 
is general ly low. T h i s l ow a w a r e n e s s m a y b e 
attributed to lack of adequate i n f o r m a t i o n a b o u t t h e 
epidemiology of congenital m a l f o r m a t i o n s a n d o t h e r 
neonatal surgical problems in the r eg ion . T h i s g i v e s 
an erroneous impress ion that n e o n a t a l s u r g i c a l 
problems arc not common and s ign i f i can t e n o u g h a s 
a public health problem. Thus , the f u n d i n g a g e n c i e s 
and the government do not pay a d e q u a t e a t t e n t i o n 
and support for neonatal surgical m a n a g e m e n t a n d 
research. A typical s i tuat ion is the e x c l u s i o n o f 
congenital malformations as one o f the d i s e a s e s tha t 
most health insurance organizat ions t reat in N i g e r i a . 

Lack of awareness of the ca r c o f n e o n a t a l 
surgical problems may a l so b e r e s p o n s i b l e f o r 
delayed presentation in the hospital a n d h i g h r a t e o f 
infanticide in the region [ 1 ]. Cul tural ly , the p r e s e n c e 
of any anomaly leads to neglcct and r e j e c t i o n b y t h e 
mother and family m e m b e r s a n d s o m e t i m e s t h e 
traditional birth attendant. The b a b y m a y b e l e f t 
unprotected and not fed leading to h y p o t h e r m i a a n d 
hypoglycacmia on arrival at the hea l th f ac i l i ty . T h i s 
is done hoping that the baby m a y d i e . O u t r i g h t 
infanticide may be practiced. It is h o w e v e r k n o w n 
that many of the neonates with c o n g e n i t a l a n o m a l y , 
who were once thought to be i n c o m p a t i b l e w i t h l i f e , 
arc now living normally [1,19]. 

Tackling the challenges 
Although, neonata l s u r g i c a l c a r e in A f r i c a i s 
bedeviled by very high morbidi ty and m o r t a l i t y , t h e 
responsibil i ty ol r e d u c i n g t h e m is b e y o n d t h e 
paediatric surgeons alone as e v e r y b o d y i n v o l v e d in 

t h e c a r c o f t h e surg ica l neonate, the community, the 
g o v e r n m e n t a n d all the funding agencies must be 
p r e p a r e d t o p r o v i d e workable solutions towards 
r e d u c i n g t h e m o r t a l i t y as most of them arc 
p r e v e n t a b l e . 

O b s t e t r i c s i s s u e s and early referral 
P r e n a t a l d i a g n o s i s ensures that antenatal carc is well 
s u p e r v i s e d a n d adequa t e plans made to deliver babies 
w i t h c o n g e n i t a l anoma l i e s including in utcro transfer 
t o t h e n e a r e s t s u r g i c a l centre where specialized 
s e r v i c e s wi l l be rendered . Prenatal diagnostic centres 
s h o u l d b e es tab l i shed where other diagnostic services 
in a d d i t i o n to ul trasonography can be done for early 
d i a g n o s i s o f congeni ta l anomalies and in utcro transfer 
o f such bab i e s w h e n indicated to obstetric centre nearest 
to the paed ia t r i c surgical ccntrc. It also ensures proper 
p l a n n i n g o f de l ive ry of the baby in order to reduce the 
m o r b i d i t y a n d mor ta l i ty associated with neonatal 
surgery. I lospital delivery should be encouraged in order 
t o r e d u c e the n u m b e r of babies born at home with 
c o n g e n i t a l a n o m a l i e s as this will ensure early 
p r e s e n t a t i o n in the hospital . The traditional birth 
a t t e n d a n t s in the health centres, mission houses and 
h o m e s s h o u l d be trained adequately to empower them 
to b e a b l e to p rov ide initial management like minimal 
r e susc i t a t ion for the neonates immediately after birth, 
r e c o g n i z e c o n g e n i t a l malformations when they arc 
p re sen t a n d r e fe r them early to hospitals with facilities 
to ca t e r for neonata l surgical diseases. This will reduce 
t h e h i g h m o r b i d i t y and mortality associated with 
n e o n a t a l surgica l care. 

E f f o r t s should be made to provide good road 
n e t w o r k s a n d r epa i r bad roads linking the peripheral 
a r e a s to t h e r e f e r r a l hospitals while well-equipped 
a m b u l a n c e s e r v i c e s should also be provided to 
t r a n s p o r t t h e s e b a b i e s over long distances in order 
t o p r e v e n t t h e n e o n a t e s f rom developing the 
m e t a b o l i c a n d ca rd iopu lmonary instability they are 
o f t e n p r o n e to . 

P r o v i s i o n o f e q u i p m e n t and facilities 
A p p r o p r i a t e l y s ized surgical instruments is key to 
s u c c e s s f u l o u t c o m e of neonatal surgical procedures 
a s t h e u s e o f f i n e ins t ruments would give less tissue 
d e s t r u c t i o n , a l l o w for precision during surgical 
p r o c e d u r e s , r e d u c e perioperat ive blood loss and 
e n h a n c e w o u n d hea l i ng with consequent reduction 
in m o r b i d i t y a n d mor ta l i ty of these procedures. 
T h e r e f o r e , t h e p r o v i s i o n of appropriately sized 
s u r g i c a l i n s t r u m e n t s , equipment and other relevant 
f a c i l i t i e s wi l l e n h a n c e neonatal surgical carc. 

N e o n a t a l intensive care is critical to survival 
o f t h e ill n e o n a t e and the provision of well-equipped 
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NICU with trained staff is mandatory for improved 
morbid i ty and mortal i ty rate of neonatal surgery. 
Neonatal intensive care units are non-existent in most 
hospi ta ls in Afr ica bccausc tlicy arc very expensive 
to mainta in . Where they exist, running the facilities 
e f f ic ien t ly is constrained by shortage of personnel, 
essential d rugs and non-drug consumables. These 
cons t ra in ts make the running of these units far from 
s a t i s f a c t o r y | T 9 | . The absence [24,25J or poor 
neonatal intensive carc [4] facilities is a contributing 
f a c t o r to t h e p o o r o u t c o m c . T h e r e f o r e , the 
e s t a b l i s h m e n t o f NICU can be regionalized for 
e f f e c t i v e u t i l i z a t i on of r e sources and for easy 
c o l l a t i o n o f da t a ncccssa ry for the pu rpose of 
research . 1 lospitals dedicated to the carc of children 
can also be establ ished with good complimcnt of 
a d e q u a t e l y s t a f f e d and well equipped NICU to 
e n h a n c e the per iopera t ive management of these 
neona tes . 

Provis ion of sa fe anaesthesia 
Anaesthetists should be cncouragcd to take up interest 
in pacdiatric anaesthesia and general duty doctors to 
take up anesthesia as a career by giving them incentives 
[8,11]. T h i s will improve their knowledge of the 
anatomical, physiological and pharmacological make-
up of the surgical neonate thus enhancing improved 
neonatal anacsthctic scrviccs. They should also be 
exposed to the use of regional anaesthesia on the surgical 
neonate bccausc of its advantage of providing effective 
per iopera t ive analgesia that precludes respiratory 
depressant effect and to also rcducc the incidence of 
anaesthesia related problems often associated with 
general anaesthesia. 

A d e q u a t e a n a l g e s i a is e s sen t i a l to the 
ou tcomc of neonatal surgical procedures and it has 
been suggested that the appropriate use of correct 
d o s e s o f o p i o i d s t o g e t h e r wi th m u l t i m o d a l 
approaches such as rectal paracetamol and wound 
infil tration with local anacsthct ic agents such as 
bupivacainc would give better quality analgesia in 
the neonate without respiratory depression f 191. 

Training of relevant personnel' 
The training and retraining of pacdiatric surgeons 
should be encouraged and neonatal surgery training 
should form a major portion of the pacdiatric surgical 
cu r r i cu lum in order to improve the ou t come of 
neonatal surgical care. Apart from ensuring adequate 
e x p o s u r e to p a c d i a t r i c su rge ry du r ing gene ra l 
surgical training, general surgeons can also be made 
to undergo short training or courses in pacdiatric 
surgery in order to take care of minor to moderate 
neonatal surgical problems while the major ones can 

be referred to the tertiary ccnt rcs for pacdiatric 
surgeons to handle [ I I ] . Similarly, cITorts should be 
made to train other specialists like the nconatologist, 
neonatal inlcnsivist and neonatal nurses who will 
support the pacdiatric surgeon. They should also be 
made to go for periodic workshops and retraining in 
order to improve outcomc. 

Increasing awareness and research 
The host communit ies should be informed through 
public enlightenment campaign on the availability 
of pacdiatric surgical scrviccs in their respective 
h o s p i t a l s . T h e h o s p i t a l s can a c h i e v e th i s by 
sponsoring talks and interviews in both prints and 
electronic media to educate the members of the 
public that neonatal surgical problems which they 
hitherto thought cannot be treated can be treated if 
they come to the hospital, sensitize them about the 
availabil i ty of pacdiat r ic surgery scrvicc in the 
hospital and the need to conic early for treatment. 

There arc a few published reports on various 
aspects of neonatal surgery from SSA. To improve 
this, pacdiatric surgeons have a duty to generate/ 
spawn awareness about the availability and problems 
of neonatal surgical scrviccs in the region through 
regular publication of their experiences in relevant 
j o u r n a l s a n d t h r o u g h p r e s e n t a t i o n s o f t he i r 
experiences at symposia and meetings 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 o f the management of 
medical and surgical problems of the neonate for 
the government and other stakeholders to work with 
while providing funds for their care. 

A d e q u a t e h e a l t h c a r e f i n a n c i n g and proper 
planning 
T h e provis ion of neonata l surgical sc rv iccs is 
expensive. The regular maintenance of the facilities 
required to cater for the neonates is capital intensive 
and often beyond the reach of most SSA countries. 
T h e r e f o r e , a d e q u a t e a w a r e n e s s a b o u t the 
epidemiology of neonatal surgical health problems 
would assist the government to provide adequate 
funds for the care of the surgical neonate , plan 
properly on the effective utilization of the funds made 
available and formulate appropriate policies that 
would improve the outcome of carc. It will also 
p r o v i d e a p l a t f o r m f o r n o n - g o v e r n men la I 
organisations and other donor agencies to examine 
the var ious a reas where they can func t ion and 
provide funds to assist in the management of the 
surgical neonate. For example, the last two decades 
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h a v e w i t n e s s e d e n t r a n c e o f t h e S m i l e T r a i n 
foundation into Nigeria and they have been providing 
free surgical care for neonates and infants with clef t 
lip and palate in the country and other parts of Afr ica . 
The govcrnjnent should a lso establ ish wel l - s ta f fed 
Chi ldren ' s hospitals that are adequa te ly equ ipped in 
the v a r i o u s r eg ions o f the c o u n t r y in o r d e r to 
concentrate the carc of the neonate and use avai lable 
resources judic iously to obtain a very good o u t c o m e 
of care . T h i s will a l so i m p r o v e da t a c o l l e c t i o n 
method and research output for p roper p lann ing and 
policy formulation. 

Conclusion 
Neonata l surgery is a highly spec ia l ized serv ice . 
Improving the economy, public health, sanitation and 
provision of social amenities like electricity and good 
roads are fundamenta l to improv ing chi ld heal th 
genera l ly and neonata l heal th in par t icu lar . T h e 
quali ty of neonatal surgical services is a measu re o f 
the quali ty o f paediatr ic surgical services provided 
in any centre [8,11 ]. In reducing the neonatal surgical 
morbidi ty and mortality, there should be increase in 
the n u m b e r of p a c d i a t r i c s u r g e o n s a n d o t h e r 
p r o f e s s i o n a l s needed to a c h i e v e g o o d o u t c o m e . 
These profess ionals should be involved in health 
advocacy and enl ightenment of the m e m b e r s of the 
public on the need to shun harmful cultural be l ie fs 
and pract ices and present early to the hospital for 
better outcome. The government should embark on 
a p p r o p r i a t e a l loca t ion o f r e s o u r c e s wi th p r o p e r 
accountabil i ty for effect ive use. The N G O s , funding 
organisa t ions and donor agenc ies should a lso be 
encouraged to assist in providing funds, facilities and 
equipment for the carc of the surgical neona te . T h e y 
should a lso assist in a d v o c a c y and p rov i s ion of 
t r a in ing u p d a t e s or r e t r a i n i n g p r o g r a m m e s fo r 
profess ionals whose clinical prac t ices converge on 
the critically ill surgical neonate. 
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