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Summary 
H o l o p r o s e n c e p h a l y is a rare congeni ta l ma l fo rmat ion 
r e s u l t i n g f r o m f a i l u r e o f c l e a v a g e o f m i d l i n e 
s t r u c t u r e s of the f o r e b r a i n a n d face . It a f f e c t s 0 .49 
- 1.2 in 10 ,000 b i r t h s a r o u n d the wor ld . T h e nature 

. o f th i s c o n d i t i o n in A f r i c a n c h i l d r e n is not wel l 
d o c u m e n t e d in l i tera ture . W e present a c luster of three 
c a s e s o f h o l o p r o s e n c e p h a l y wi th va ry ing degrees of 
f ac i a l a n d i n t r ac r an i a l m a l f o r m a t i o n s seen within a 6 
m o n t h p e r i o d a t t h e U n i v e r s i t y C o l l e g e Hospi ta l , 
I b a d a n , N i g e r i a . 

Keywords; Holoprosencephaly, rare, congenital, 
malformation, brain, face. 

R e s u m e 
L ' h o l o p r o s e n c e p h a l i e e s t u n e m a l f o r m a t i o n 
c o n g e n i t a l e r a r e r e s u l t a n t du m a n q u e de la parti t ion 
d e s s t r u c t u r e s m e d i a ire d e Tavan t car rure et de la 
f a c e ; c e t t e m a l a d i e a f f e c t e 0 . 4 9 - 1 . 2 ° % pour 1000 
n a i s s a n c e g l o b a l e m e n t ; la na ture de cet te condi t ion 
c h e z l e s s e n f a n t s n ' e s t pa s p r o p r e m e n t d o c u m e n t e 
e n l i t t e r a t u r e . N o u s p r e s e n t e r o n s 3 c a s 
d ' h o l o p r o s e n c e p h a l i e a v e c d e s degrees variees des 
m a l f o r m a t i o n s f a c i a l e s et i n t r a c r a n i a l vu entre une 
p e r i o d e d e 6 m o i s au c e n t r e univers i ta i re hospital ier 
d e l ' u n i v e r s i t e d ' I b a d a n , N ige r i a . 

Introduction 
H o l o p r o s e n c e p h a l y ( H P E ) r e f e r s to a spec t rum of 
c o n g e n i t a l m a l f o r m a t i o n of m e d i a n s t ruc tures of the 
bra in a n d f a c e as a resu l t of i n c o m p l e t e c l eavage of 
the d e v e l o p i n g forebrain . T h e resul t ing median facial 
m a l f o r m a t i o n s c a n range f r o m mi ld to severe , but 
w h e n c o m b i n e d in de f in i t e pa t te rns like cyclopia , 
e t h m o c e p h a l y o r c e b o c e p h a l y a l w a y s indicate the 
p r e sence of a h o l o p r o s e n c e p h a l i c brain [ 1,2J. The 
mos t s eve re f o r m of cerebra l m a l f o r m a t i o n is the 
a l o b a r t y p e f o u n d in c l o s e t o 5 0 % o f c a s e s . 
P reva l ence of H P E is said to be approx ima te ly 0 .49 
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- 1.2 in 10, 000 births and girls are more c o m m o n l y 
a f fec ted . T h e exact cause of holoprosencephaly is 
largely unknown but genetic and environmental/ toxic 
f ac to r s (opera t ing s ingly or toge ther ) have been 
i m p l i c a t e d . T h e r e is a wel l k n o w n a s s o c i a t i o n 
between cytogenetic anomalies and H P E in 38 - 50% 
of cases , of which tr isomy 13 accounts for 50 - 75% 
(2-7). Most affected babies are stillborn or have very 
short l i fespan depend ing on the sever i ty [6 | . We 
present the cl inicopathologic features in three cases 
seen at the Univers i ty co l l ege hospi ta l , Ibadan , 
Nigeria between March and Sep tember 2005. 

Case Reports 
Case A 
A 27-year-o ld pr imigravid teacher w h o received 
antenatal care in a peripheral hospital f r o m 16weeks 
of gestation presented at 36 weeks of gesta t ion on 
account of obstetric ultrasound f inding at 35 weeks 
of fetal hydrocephalus, a single ventr icle and thin 
cerebral mantle. That was her first sonogram. She 
had essentially uneventful pregnancy. She took a 
ce r ta in non a l coho l i c herba l p r e p a r a t i o n ( exac t 
components unknown) and ca lc ium lactate tablets 
f rom the 5 , h week, as well as fe r rous sulphate and 
folic acid f rom the 16,h week of her last menstrual 
period. She was neither hyper tensive nor diabetic, 
and early pregnancy was unevent fu l however she 
had fever at 33 weeks of gestat ion for which she 
was treated with oral chloroquine. She had no obvious 
facial anomal ies neither did her husband. A live male 
i n f an t w a s d e l i v e r e d at 38 w e e k s g e s t a t i o n by 
caesar ian section. Apgar scores were 4 and 5 at 1 
and 5 minutes respectively. Birth weight was 2.0 kg. 
He had multiple craniofacial abnormali t ies including 
a s ingle central orbit of 5cm in d iameter (cyclopia) , 
wi thout eyelids, conta ining two small fused g lobes 
( synoph tha lmia ) and a 3 cm long probosc is above 
the orbit . There were no nasal s t ructures, the maxi l la 
was hypoplas t ic with flat palate . T h e p innae were 
w e l l f o r m e d bu t l o w s e t . O c c i p i t o f r o n t a l 
c i r c u m f e r e n c e w a s 29 c m , and f o n t a n e l l e s w e r e 
a b s e n t . He w a s l e t h a r g i c , f l o o p y and n e o n a t a l 
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reflexes were absent. The f ingers were short and 
stubby with normal palmar creases, but no overriding 
fingers. The chest was barrel shaped but he had no 
cardiac murmurs. He died after 7hours of life. 

Autopsy f indings were ; single cerebrum 
partially surrounding a single midline dilated ventricle 
without any falx or interhemispheric fissure, with 
abnormal sulci and gyri, absent olfactory bulb, no third 
ventricle (pancake type of alobar holoprosencephaly). 
The cerebellum appeared well formed (Figures 1 and 
2). There was atrial septal defect. Other organs were 
not remarkable, however facilities were not available 
for genetic analysis 

l i g . l a : Cyc lop ie face of Case \ showing single orbit 
synophthalmia and absence of ii.in.i1 s tructure 

Fig. l b : Side view of the cyclopie lace demonst ra t ing the 

proboscis above the orbit . 

F ig . 2 : T h e p a n c a k e brain i>pe ol a l oba r H P E in c a s e A 
s h o w i n g t h e u n d i v i d e d c e r e b r a l t i s s u e p a r t i a l l y 
su r round ing the ventr ic le . 

Case B 
A Male infant was delivered by caesar ian sect ion to 
a 30 year old p r i m i p a r o u s t e a c h e r at 36 w e e k s 
gestational age following prenatal ultrasound diagnosis 
of hydrocephalus at 30 and 34 weeks of ges ta t ion. 
Mother was not known to be d iabe t ic , had th ree 
episodes of febrile illnesses at 8, 21 and 28 w e e k s of 
pregnancy treated as malaria with oral ch lo roqu ine , 
su lphadoxine and py r ime thamine and a r t e suna t e 
r e s p e c t i v e l y . S h e took a non a l c o h o l i c h e r b a l 
medication with the same local name as in the first 
case in addition to ferrous sulphate and folic acid 
during pregnancy. There was no history of median 
cleft lip or central incisor teeth in the parents. The 
birth weight was 4.1 kg, apgar scores were 8 and 10 
at 1 and 5 minutes respectively. He had a length of 
52cm, occipi tofrontal c i rcumference of 51cm and 
craniofacial disproportion in favour of the cranium 
»iherwise the face appeared normal . He was active. 

I le had a normal cry. The neonatal reflexes were 
lormal. Muscle tone was normal in all the limbs. 
I he child had feeding difficult ies and respiratory 

distress and died on the 11"' day of life. Autopsy 
revealed total lack of c l e a v a g e of the cerebra l 
structure, thinning of the cortex, a single ventricular 
cavity (containing 12()0mls of CSF. brain weight 
without C S F was 155 gm) partially surrounded by 
the cerebral tissue (pancake type of alobar HPE). 
The optic and occulomotor nerves were present. The 
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herbal medicat ions. Prenatal obstetric ultrasound was 
not done. The re was 110 family history of median cleft 
o r facial dysmorph i sm. The child was microcephal ic 
( O F C 31.5 cm) , with hypote lor ism had absent nasal 
sep tum, median clef t lip and cleft palate. T h e upper 
l imbs were normal . She was consc ious and alert. She 
had a normal cry and modera te head lag. Visual 
f ixat ion was absent in both eyes, neonatal ref lexes 
were present and musc le tone was decreased in all 
l i m b s . F a m i l y d e f a u l t e d f r o m f o l l o w u p bu t 
represented the child at 27 , months of age on account 
of recurrent seizures (infantile spasms) which started 
at the age of 6 weeks . Elec t ro ly tes and urea and 
blood glucose were within normal limits, cerebrospinal 
fluid (CSF) analysis was normal . Cranial C T scan 
revealed widened C S F spaces with brain atrophy, 
two cerebral hemispheres but a univent r ic le with 
partial division and agenesis of the corpus ca l losum. 
The 4 th ventricle was normal and cisterna magna was 
dilated. She was diagnosed as semi lobar HPE . T h e 
s e i z u r e s r e m a i n e d i n t r a c t a b l e , d e s p i t e s o d i u m 
valproate (30mg/kg/d) , ni trazepam (0 .5mg/kg/d) and 
6 weeks of prednisolone. She was last seen at the 
age of 11 months by which t ime there w a s ev idence 
of severe developmenta l delay such as absence of 
social smile and neck control . 

F i S . 4 : 1 he dorsal Mirlaec ol the brain in Case B. " i e 

cerebellum appears normal. 

Case C 
A f e m a l e infant r e f e r r e d f r o m an o u t s i d e facil i ty on 
a c c o u n t of c l e f t pa l a t e at 9 d a y s of a g e hav ing been 
d e l i v e r e d at 4 0 w e e k s of ge s t a t i on to a 29 y e a r old 
p r i m i p a r o u s s e a m s t r e s s by s p o n t a n e o u s v a g i n a l 

d e l i v e r y . B i r th w e i g h t w a s 2 .3 kg . n o h i s to ry o l 
pe r ina ta l a sphyx i a . T h e p r e g n a n c y w a s uneven t fu l , 
w i th n o e x p o s u r e to i r radia t ion nor use of a lcohol o r 

Discussion 
Cyclopia has been recognized s ince ancient t imes 
and for more than a century, associa t ion be tween 
abnormal i t ies of midl ine brain and facial s t ruc tu ies 
in relation to defec t ive embrygenes i s have been well 
descr ibed. Several ep idemiologic s tudies have a lso 
been done to ident ify risk factors but it s only in the 
last decade that breakthroughs have been m a d e in 
the recognit ion of the specif ic gene involved and the 

molecular basis for these de fec t s . 
Dur ing embryogenes i s . d e v e l o p m e n t of the 

prosencephalon (embryon ic forebra in) fo l lows three 
s e q u e n t i a l e v e n t s ; f o r m a t i o n f r o m r o s t r a l 
neuroec tode rm, c leavage and mid l ine d e v e l o p m e n t . 
T h e p rosencepha lon c leaves sagi t taly to f o r m the 
cerebral hemispheres , ( including the lateral ventricles 
and basal ganglia,) transversely into the telencephalon 
a n d d i e n c e p h a l o n ( w h i c h u l t i m a t e l y f o r m s the 
tha lamus and hypothalamus) and horizontal ly to fot m 

t h e o p t i c n e r v e s a n d o l f a c t o r y bu s . 
H o l o p r o s e n c e p h a l y occurs w h e n the c l e a v a g e fat s 

to take p lace resul t ing in a brain that t ends to l u r u m 

as a h o l l o w t u b e . F r o m a b o u t the 5 th w e e k of 

p r e g n a n c y , t h e p r e c h o r d a l m e s o d e r m i n d u c e s 

c e r e b e l l u m a n d b r a i n s t e m a p p e a r e d wel l f o r m e d 
( F i g u r e s 3 a . a n d b ) . T h e r e w e r e n o o t h e r 
a b n o r m a l i t i e s . T h e m o t h e r had a n o r m a l b a b y 15 
m o n t h s a f t e r . 

F i g . 3 : Ventral su r face of the brain in Case B showing the 
u n d i f f e r e n t i a t e d c e r e b r u m par t ia l ly sur rounding the 
en la rged univentr icle . 
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p r o s e n c e p h a l a format ion and c l e a v a g e and a lso 
formation of the face [1,2]. This explains the varying 
d e g r e e s of f a i l u r e of d i f f e r e n t i a t i o n of t h e 
prosencephalon that occurs when there is a defect ive 
prechordal mesoderm and hence the close association 
of midline facial defects with holoprosencephaly. The 
t iming of the insult to the developing brain which is 
usually f r o m the first f ive post menstrual weeks 
determines the severity of manifestation, with earlier 
insults tending to result in more severe malformations 
[1-6]. H P E is subdivided into lobar, semilobar and 
alobar types depending on the degree of failure of 
different iat ion. The alobar form is the most severe in 
which there is a s ingle ventricle, absence of the 
interhemispheric fissure, corpus callosum and septum 
pe l luc idum with fusion of the thaiami and basal 
ganglia. They may have a dorsal cyst of varying size 
f rom small to large depending on the severity of the 
malformat ion . These features were demonstra ted in 
the first two cases. The alobar form is subdivided 
into pancake, cup or ball types depending on the 
degree of fai lure of rotation. In the semilobar form, 
the occipital horns are partially formed, the posterior 
portion of the falx and interhemispheric f issures are 
present, the thaiami are fused, the lateral ventricles 
are fused an te r io r ly with absence of the c o r p u s 
callosum. The lobar forms have partial to fully formed 
but mi ld ly en la rged ventr ic les , i n t e rhemispher i c 
f issures, partial to full development of the corpus 
ca l losum and partial to comple te separat ion of the 
tha iami and basa l g a n g l i a . T h e bra in s t e m and 
cerebel lum may be normal or hypoplast ic in all types 
(4 | . T h e third case presented here had incomple te 
division of the cerebral ventricle consis tent w ith the 
semi lobar type. T h e intracranial blood vessels are 
also a f fec ted to varying extents depend ing on the 
severity of the subtype | 4 | . The facial features include 
c y c l o p i a , e t h m o c e p h a l y ( h y p o t e l o r i s m , 
microphtha lmia and absent nasal s t ructure with a 
proboscis) , cebocepha ly (ocular hypote lor i sm and a 
single-nostri l nose as seen in the third case) , orbital 
hypote lor i f fn and median cleft lip and their presence 
should raise a suspicion as to the p resence H P E [ 11. 
Mild facial dysmorph i sm such as absent or abnormal 
upper labial frenulum, single central incisor or median 
c lef t pala te may be found in the semi lobar or lobar 
h o l o p r o s e n c e p h a l y [8.91. T h e t h i r d c a s e had 
hypotelor ism, single nostril nose and median clelt lip 
and palate which suggested the presence of HPE . 
Hypotelorism in holoprosencephaly is distinguishable 
f rom that result ing f rom other 'causes of microcrania 

with hypote lo r i sm by plain r ad iographs or C T scans. 
O the r facial fea tures of H P E inc lude hypogna th ia or 
a g n a t h i a but a r e not p a t h o g n o m o n i c [4], W h i l e 
spec i f ic abnorma l fac ies like cyc lop i a predict the 
presence of holoprocencephaly, the brain abnormali ty 
m a y no t n e c e s s a r i l y be a s s o c i a t e d w i t h f a c i a l 
a n o m a l i e s a s u p t o 1 7 % o f c a s e s of a l o b a r 
h o l o p r o c e n c e p h a l y have n o r m a l f ac i e s as seen in 
case B [10]. T h e severe f o r m s of ho loprosencepha ly 
are incompat ib le with l ife and the in fan t s are e i ther 
stil lborn or die very early, w h e r e a s the mi lde r fo rms 
are compatible with life, but the survivors usually have 
severe mental re ta rda t ion [6]. A s in c a s e A . the 
cyclopic appea rance wi th a p r o b o s c i s and a b s e n c e 
of nasal bone s t ruc tu re s w a s c o n s i s t e n t wi th the 
f ind ing of a loba r H P E as d e s c r i b e d in l i t e ra ture . 
Cases A and B being of the s eve re t ype did not l ive 
b e y o n d the n e o n a t a l p e r i o d . C a s e C w a s of the 
semi lobar type hence su rv ived but had e v i d e n c e of 
severe neorologic impa i rmen t . 

Apart f rom ch romosomal a n o m a l i e s , familial 
forms which may be au tosomal d o m i n a n t o r recessive 
as well as s o m e sporad ic c a s e s w i thou t a n y gene t i c 
bases h a v e a l s o been r e p o r t e d 111 ]. T h e c a s e s 
associated with t r isomy 13 usual ly present with o ther 
extracephal ic anomal ies . Wi th the e x c e p t i o n of case 
A, none of the babies had e x t a c e p h a l i c a n o r m a l i e s . 
though this does not total ly rule out c h r o m o s o m a l 
abnormal i t ies . A d v a n c e d ma te rna l a g e is not k n o w n 
to play any role. 1 here is a 1% recu r ren t risk in t hose 
with c h r o m o s o m a l a n o r m a l i e s and 6 % if spo rad i c 
[6,7,12). 1 hese are impor tan t in gene t i c counse l l i ng . 
In the t h r e e c a s e s p r e s e n t e d , t h o u g h c y t o g e n e t i c 
s tudies we re not ava i lab le , none had cl inical f ea tu re s 
c o n s i s t e n t w i t h t r i s o m y 13. O t h e r i m p o r t a n t 
ae t io logica l fac tors i nc lude ma te rna l d i a b e t e s which 
c a n ies a 200- fo ld increased risk for HPE . Associated 
prenatal infect ions inc lude c y t o m e g a l o v i r u s , rubella, 
and t o x o p l a s m o s i s . E y e a b n o r m a l i t i e s , including 
cyclopia have been reported in assoc ia t ion with C M V 
in a c t i o n s . M a t e r n a l o r a l i n g e s t i o n of a l c o h o l , 
sa ic) lutes. high d o s e s of con t racep t ives , quinine , 
tet inoic acid and cor t i sone as well as irradiation have 
also been implicated [ 13). Plant extracts which inhibit 
c h o l e s t e r o l s y n t h e s i s h a v e b e e n s h o w n in 
expe i imen ta l an ima l s to p roduce les ions s imilar to 
HPE [ 141 whieh is why the herbal medication ingested 
by tw o of the mothers in early pregnancy is of interest. 
Prenatal d i agnos i s b> rou t ine u l t r a sound scans is 
possible as early as 15 w e e k s of ges ta t ion and in up 
to 8 W of c a s e s | 7 | . T h e r e w e r e s o n o g r a p h i c 



IloloprosenccpUuty in Ibadan 287 

indicat ions of HPE in antenatal scans in cases A and 
13 how ever they were reported only as hydrocephalus 
sugges t ing the need to increase awareness. 

T h e incidence rate in this environment is 
u n k n o w n and there are no previous reports f rom this 
hospi ta l though post mortem rates among still births 
and neonata l dea ths remain low in this environment 
d u e to cul tura l factors [ 15]. It is difficult to ascertain 
the a e t i o l o g y in o u r cases . Howeve r the positive 
history of utilization of the same herbal medication in 
tw o cases suggests a need to evaluate the constituents 
of this herbal medicat ion, its rate of utilization among 
p regnan t m o t h e r s in this env i ronment and determine 
its r e l a t i onsh ip to the occu r rence of H P E and other 
congen i t a l ma l fo rma t ions . 
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