
Afr J \U-il Ma! Sa (201S) 47, 7-11 Short He view 

Brain death in children managed at a tertiary centre in Nigeria: 
a five-year review 

AK Akindolire1, AO Oyinlade1, A Sanusi2 and IA Lagunju' 
Departments of Paediatrics' and Anaesthesia2. College of Medicine, 

University oflhadan, Ibadan, Nigeria 

Abstract 
Introduction: The rcccnt advent o f organ 
transplantation in Nigeria has emphasized the need 
for protocols in the diagnosis and management of 
brain death as is obtainable in developing countries 
in order to prevent waste of scarce resources and 
loss of potentially viable organ donors. 
Aim: To determine the aetiology and outcomes of 
children with brain death at the University College 
Hospital, Ibadan. 
Methods: A l l non-surgical pacdiatric patients 
admitted to the intensive care unit (ICU) over a five-
year period were evaluated. Those with features of 
brain death had details of their history and physical 
examination findings throughout admission recorded 
in a proforma. The parents were counselled i f the 
features remained consistent 24 hours after the initial 
assessment. Their decisions and the outcomes of the 
patients were documented. 
Results: Thirteen patients (12.1%) out of the 108 
non-surgical pacdiatric patients had brain death, 
6(46.2%) males and 7 (61.5%) females. The major 
risk factor for brain death was intracranial infections, 
seen in 11 (84.6%). Others were bihcmisphcric 
cerebrovascular accident (7.7%) and tetralogy of 
Fallot (7.7%). A l l the parents were counselled and 
offered the option of withdrawal o f care but none 
gave consent for withdrawal of care. Al l patients had 
a terminal cardiopulmonary arrest within 5 days of 
the first diagnosis of brain death. 
Conclusion 
Brain death occurred in 12.1% o f non-surgical 
pacdiatr ic ICU admissions in our centre w i th 
intracranial infections as the leading risk factor. Our 
findings emphasize the need to intensify efforts and 
resources in the prevention of these diseases. There 
is also a need for development of protocols to guide 
the management of brain death. 
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Contexte: L'avcnement recent de la transplantation 
d'organcs au Nigeria a soulignc la ncccssitc dc 
protocolcs dc diagnostic ct dc gestion dc la mort 
ccrcbralc dans les pays en voic dc dcvcloppcmcnt 
a fin d'eviter lc gaspillagc dc rcssourccs rarcs ct la 
pcrtc dc donncurs d'organcs potcnticllcmcnt viablcs. 
But: Pour determiner Tctiologic ct les rcsultats des 
enfants attcints dc mort ccrcbrale au College 
Hospitalicr Univcrsitairc, Ibadan. 
Methodes: Tous les patients pediatriques non 
chirurgicaux admis a Punitc dc soins intensifs (USI) 
sur unc pcriodc dc cinq ans ont ctc cvalucs. Ccux 
avee des caractcristiqucs dc la mort ccrcbrale avaicnt 
des details dc leurs antecedents ct des rcsultats 
d'examen physique tout au long dc Tadmission 
cnrcgistrcs dans un formulairc. Les parents ont etc 
conscillcs si les caractcristiqucs rcstaicnt constantcs 
24 hcurcs aprcs revaluation initiate. Leurs decisions 
ct les rcsultats des patients ont etc documcntes. 
Rcsultats: Trcizc patients (12,1%) sur 108 patients 
pediatriques non chirurgicaux ont cu unc mort 
ccrcbrale, 6 (46,2%) gargons ct 8 (61,5%) des fillcs. 
Lc principal factcur dc risque de mort ccrcbralc ctait 
les infections intracranicnncs, obscrvccs chcz 11 
(84,6%). D'autrcs ctaicnt un accident vasculairc 
cerebral bi-hcmisphcriquc (7,7%) ct unc tctralogic 
dc Fallot (7,7%). Tous les parents ont ctc conscillcs 
ct ont olTcrt l 'option du rctrait des soins, mais aucun 
i f a donnc son consentcnlcnt au rctrait des soins. Tous 
les patients ont cu un arret terminal cardio-
pulmonairc dans les 5 jours suivant lc premier 
diagnostic dc mort ccrcbrale. 
Conclusion : La mort ccrcbralc est survenuc dans 
12,1% des admissions a PUS I pediatriques non 
chirurgicalcs dans notrc centre, les infections 
intracranicnncs ctant le principal factcur dc risque. 
Nos rcsultats souligncnt la ncccssitc d'intcnsilicr les 
efforts ct les rcssourccs dans la prevention dc ces 
maladies. II est cgalcmcnt ncccssairc de dcvcloppcr 
des protocolcs pour guidcr la gestion dc la mort 
ccrcbrale. 
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Introduction 
Brain death is generally defined as llie irreversible 
loss of brain function [1 ,2 ] . The diagnosis o f brain 
death is usually made when a patient with a known 
irreversible massive brain lesion is comatose, 
unresponsive, apnoeic, w i th absent brainstem 
reflexes all in the absence o f known central nervous 
system depressants like hypothermia, sedatives and 
metabolic derangements 11 ]. 

The conccpt o f brain death was first described 
in the latter ha l f o f the 20"' century when 
cardiopulmonary resuscitation and technological 
advances made it possible to sustain vital body 
functions in the presence o f irreversible brain injury. 
In 1967, the report from a retrospective review of 
1665 patients in the United States (US) who were 
diagnosed brain dead concluded that electro cerebral 
silence in a patient who is unresponsive, apnoeic, 
has no brainstem reflexes and is unable to maintain 
circulation could diagnose brain death. [3] It was 
however a year later that this state was equated to 
death legally in the US by the Ad Hoc Committee o f 
the Harvard Medical School. The committee defined 
bra in death as unresponsiveness, absence o f 
movements or breathing, absent reflexes, and a flat 
electroencephalogram (EEG) [3]. 

Many other states in the US and other 
developed countries subsequently developed their 
own definition based on these recommendations. 
However many countries in Africa especially sub-
Saharan Africa arc yet to have a legal statement on 
the diagnosis and declaration o f brain death often 
leaving the physician at a loss as to what to do when 
faced with a patient who is brain dead [2]. 

This has grave implications, especially in 
low and middle income countries, where continuing 
expensive medical care in patients who cannot 
possibly recover, in the setting o f limited resources, 
at the expense of those with better prognosis may 
not be justifiable. Furthermore a clinical diagnosis 
o f brain death allows organ donation. The need for 
organ transplantation in chi ldren is increasing 
worldwide but there arc few viable donors suitable 
for organ transplantation in children, therefore 
identifying brain death early in children could mean 
ident i fy ing donors sui table for chi ldren. It is 
especially important to have more donors suitable 
for ch i ldren bccausc organ t ransp lanta t ion 
procedures arc now being done in the country [4, 5|. 

We set out to review the profile o f brain 
death in the pacdiatric age group at the University 
College Hospital, Ibadan in order to provide some 
basic information on the risk factors and outcomes 
of brain death in affected children. The aim o f the 
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study was therefore to determine the aetiology and 
outcomes o f ch i ld ren w i th bra in death at the 
University College Hospital, Ibadan. 

Methods 
This was a prospective, longitudinal study of all 
pacdiatric patients admitted to the intensive care unit 
( ICU) o f the University College Hospital (UCH), 
Ibadan, over a five-year period from June 2011- June 
2016. UCH is an 850 bedded tertiary health facility 
located in Ibadan. the largest ci ty in the South 
Western part o f Niger ia w i t h a population of 
2,550,593.(6] It serves as a referral centrc to all health 
care facil it ies in the city and other neighbouring 
towns and states and it also accepts self referrals. 
University College Hospital has a twelve-bedded 
general ICU where al l cr i t ica l ly i l l patients arc 
managed. The ICU care is f rom out of pockct 
payments by caregivers. 

A l l noil surgical patients were carefully 
evaluated at admission and daily during the period 
o f admission in ICU for features o f brain death. 
Diagnostic criteria for brain death were based on the 
recommendations o f the Amer ican Academy of 
NeuroIogy.[7J A diagnosis o f brain death was made 
in the presence o f deep unresponsive coma, apnoca 
and absent brainstem reflexes in a patient witji a 
known irreversible brain lcsion.[7] The children were 
considered eligible for recruitment i f they had all 
the features stated above; in the absence of known 
central nervous system depressants like hypothermia, 
sedatives and metabolic derangements [7] 

At l irst diagnosis o f brain death, details of 
c l in i ca l h is tory and fu l l phys ica l examination 
f indings, inc lud ing the state o f responsiveness 
determined by the Glasgow coma score, brainstem 
reflexes, temperature and blood pressure were 
i ccordcd . The medica l d i sc ip l i ne o f the first 
physician to make the diagnosis was noted, i.e. 
anaesthetist, intensivist or pacdiatric neurologist. All 
cases were on mechanical vent i lat ion and had 
continuous monitoring o f all vital signs. During the 
observation period, care was taken to ensure that the 
patient had normal temperature and electrolytes, and 
their circulation optimized. A repeat assessment was 
carried out 24 hours after the initial assessment and 
the diagnosis o f brain death was confirmed when 
the features remained consistent . Personnel 
responsible for the second assessment were also 
documented. 

In line with the hospital protocol, the parents' 
caregivers were counselled by a team comprising of 
t h e intensive care unit nurse, the a n a e s t h e t i s t / 

intensivist, the pacdiatric neurologist and the medical 
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social workers. Decisions o f Ihc caregivers wilh 
respect to cont inu ing vent i lator support was 
documented Outcomes follow ing diagnosis o f brain 
death were recorded. 

admission. Al l the patients were transferred to the 
ICU following deterioration in their clinical status. 

Results 
General characteristics 
A total number of 2,240 patients were admitted into 
the ICU during the study period. There were 225 
children, 108 of whom were non surgical eases. The 
most common reasons for ICU admission among the 
non surgical pacdiatr ic patients were tetanus 
(21.3%), congenital heart disease (20.3%) and 
meningitis (15.6%) as shown in Tabic 1. 

Tabic 1: Diagnoses of non-surgical pacdiatric patients 
admitted into the intensive care unit 

Cases Number of 
patients (%) 

Tetanus 23(21.3) 
Congenital heart disease 22(20.3) 
Meningitis 17(15.6) 
Pneumonia 8(7.4) 
Septicaemia 6(5.6) 
Severe malaria 6(5.6) 
Complications of sicklc ccll disease 6(5.6) 
Infectious pericarditis 4(3.7) 
Corrosive poisoning 3(2.8) 
Upper respiratory tract obstruction 3(2.8) 
Acute flaccid paralysis 2(1.9) 
Others 8(7.4) 

Total 108(100.0) 

Tabic 2: Age and gender distribution oi children with brain 
death seen in the intensive carc unit 

Sex 
Age in months Male Female 

n (%) n (%) 

< I year 0 1(7.7) 
1 - 5 years 2(15.4) 4(30.8) 
>5 years 4(30.8) 2(15.4) 
Total 6(46.2) 7(53.8) 

Risk factors Jbr brain death 
Thirteen non-surgical pacdiatric patients were 
diagnosed with brain death over the study period; 6 
(46.2%) males and 7 (53.8%) females. Their ages 
ranged from 11 months to 11 years. Tabic 2 shows 
the age and gender distribution of the cases. Ten 
(76.9%) of them were comatose on admission while 
the remaining 3 (23.1%) were conscious on 

Diagnosis 
The underlying clinical condition that resulted in 
brain death was identified in all cases. Intracranial 
infect ions, seen in 11 (84.6%) o f the eases 
represented the leading risk factor for brain death in 
the cohort; these consisted of 7 cases of bactcrial 
meningitis, 2 eases of viral cnccphalitis and 2 ease 
of ccrcbral malaria. A l l had features o f raised 
intracranial pressure. There was one ease cach of 
bihcmisphcric cerebrovascular accident in a 10 year 
old with sicklc ccll anaemia and a 17 month old with 
tetralogy of Fallot with severe hypoxia from tct 
spells. Tabic 3 shows the clinical profile and risk 
factors for brain death in the cohort. 

Tabic 3: Primary diagnoses in the 13 patients with brain 
death admitted into the intensive care unit 

Cases Number of 
patients (%) 

Pyogenic Meningitis 7(53.8) 
Ccrcbral Malaria 2(15.4) 
Varicella Encephalitis 1(7.7) 
Viral Encephalitis 1(7.7) 
Cerebrovascular accident 1(7.7) 
Tct Spells 1(7.7) 
Total 13(100.0%) 

Caregivers 'perception on brain death 
Al l the caregivers were counselled on the clinical 
state, coursc and prognosis of brain death. Al l were 
given the opportunity to dccidc on the withdrawal 
of ventilator and support. None of the caregivers 
opted for withdrawal of carc. They all dccidcd for 
continued ventilatory support till a definite outcomc 
was determined, all citing religious belief in the 
miraculous as their reasons. 

Outcomes 
All patients had a terminal cardiopulmonary arrest 
within 5 days of the first diagnosis o f brain death. 
Interval between first assessment and death ranged 
from 10 hours to 5 days, with a median duration of 
51 hours. 

Discussion 
The implications of declaring a patient brain dead 
have far reaching conscqucnccs for the family and 
the physician. Most countries in Europe, Asia and 
South America therefore have well defined criteria 
for the diagnosis of brain death as well as laws to 
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govern both the diagnosis and what happens a I la-
the diagnosis is made [2, 8J. In Africa however, 
especially in sub-Saharan Africa most countries do 
not have protocols or guidelines to fol low in the 
diagnosis and management of brain death. In Nigei ia, 
there is no consensus yet to guide the diagnosis of 
brain death. Our protocol in our centre is guided by 
the Amer ican Academy of Neuro logy ( A A N ) 
protocol for diagnosis o f brain death |7|. 

It has become important to have guidelines 
on the diagnosis o f brain death since many hospitals 
now have stafTwho are trained in cardiopulmonary 
resuscitation [9). In addition, tertiary centres now 
have ventilators and are therefore able to maintain 
respiration and keep the heart beating in the absence 
of brain function [10]. 1 laving clear guidelines wi l l 
help the physician to identify when a patient on 
mechanical support suffers brain death and to follow 
the appropriate steps. This has major implications 
for the optimal allocation and deployment of the 
scarce resources as is seen in many resource-poor 
countr ies o f the wor ld . In this rev iew 
unresponsiveness, apnoca, absent brainstem reflexes 
in the absence of confoundcrs such as hypothermia 
and sedatives and in a patient with a known cause of 
brain injury was diagnosed as brain dead. These 
criteria arc based on parameters developed by the 
Harvard committee which most states in the US have 
based their guidelines on except for the fact that no 
EEG was done in this study bccausc the consensus 
in most countries now is that brain death is a clinical 
diagnosis and docs not require any investigations 
cxcept in neonates [11]. 

There is a paucity of data from developing 
countries on the risk factors for brain death. In this 
review, majority (78.6%) of the cases were due to 
intracranial infections, there was however one 
subject who had congenital heart disease, one with 
tracheoesophageal f is tu la and another w i t h 
cerebrovascular accident. This high percentage of 
patients with intracranial infections is consistent with 
findings from developed wor ld where the most 
common medical cause for b ra in death was 
intracranial infections [12). I his therefore brings 
to the fore the need to increase efforts and resources 
directed at the prevention of these infections. 

The diagnosis o f brain death is usual ly 
followed by a series of serious decision making. It 
is usually very emotional for the parents and family 
and often these emotions have to herald not just the 
decision to withdraw support but also the decision 
to donate or not to donate organs. In a setting where 
there are no definite laws and the sympathy usually 
lies with the family o f the patient, these decisions 

are left solely in the hands o f the family rather than 
having protocols which the physicians can follow. 
As seen in this review however, despite the fact thai 
these patients were all brain dead, which should be 
synonymous with death legally, because there are 
no laws in place to guide and guard the physicians, 
withdrawal o f care was impossible leading to an 
enormous waste o f resources which could have been 
put to better use. Some countries in sub Saharan Africa 
have recognised the need for protocols and policy 
regarding brain death in order to prevent waste of 
resources and prolonged suffering of patient s relatives 
1131. It is no surprise however that these parents refused 
to give consent for withdrawal o f care as most people 
in Nigeria have strong religious beliefs that cither 
prohibits from any interference in the process of death 
or uives hope in miraculous recovery. The impact of 
religious beliefs and cthnic differences in these 
processes have been well documented [5). 

A n o t h e r m a j o r reason why making the 
diagnosis o f brain death early is important is to allow 
for prompt identif ication o f suitable organ donors 
and those vital organs could be ethically obtained 
for transplantation. This lias bccomc quite important 
because the country now has a number of ccntres 
where k idney t ransp lanta t ions take place [4]. 
Ident i fy ing these v iab le donors early wi l l likely 
reduce the mortal i ty f rom end stage renal failure and 
improve the outcomes for end stage renal disease 
which currently has grave prognosis in Nigeria. 

Al l the patients proceeded to cardiac arrest 
w i t h i n a few days despi te ef for ts to optimize 
circulation. This is similar to the previously reported 
48 to 72 hours in adults and up to 10 days in children. 

Conclusion 
In t racran ia l in fect ions were the most common 
aetiology o f brain death and all patients had a cardiac 
arrest within five days o f diagnosis. All carcgivcis 
refused to give consent for withdrawal ol care, this 
implies that the concept o f brain death may not Ix 
well accepted in this environment although there is 
a need for further studies evaluating the cfTcct of 
socio cultural and religious beliefs in the acceptance 
o f brain death. The focus o f such studies should*1'5,0 

include generating data that can be used in po'lC> 
making and protocol development in brain dean 11 

children in this environment. 
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