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Abstract 
Background: Congen i t a l c r a n i o f a c i a l a n o m a l i e s 
range from a simple notch to g r o t e s q u e c ran io fac i a l 
morphology, which may not be c o m p a t i b l e with life. 
There is dearth of l i terature on the cl inical p rof i le of 
congenital craniofacial a n o m a l i e s a s an ent i ty in our 
practicc setting in s u b - S a h a r a n A f r i c a . 
Methods: This study re t rospec t ive ly ana lyzed the in-
hospita 1 c l i n i c a l r e c o r d s o f i n d i v i d u a l s w i t h 
craniofacial anomalies d u r i n g a f ive-year per iod in 
a foremost university t each ing hosp i ta l in Niger ia . 
The information retr ieved inc luded the b ioda ta of 
patients and their parents ; the types o f c ran ia l - fac ia l 
anomalies whether isolated or a s soc ia ted with other-
system birth dcfccts in each case , t r ea tment received, 
and the final in-hospital d ispos i t ion - whe the r dead 
or discharged home alive. 
Results: There were 2 0 0 pa t ien ts wi th 2 7 2 individual 
craniofacial anomal i e s c o n s t i t u t i n g 1 7 . 4 % of all 
congenital anomalies in o u r mul t id i sc ip l inary birth 
defect study g roup d a t a b a s e . T h e m e d i a n a g e of 
presentation w a s 1.7 m o n t h s ; t h e c r a n i o f a c i a l 
anomalies occurrcd in isolation in 7 7 . 0 % ol the cases , 
and craniofacial c le f t s w e r e the c o m m o n e s t . T h e 
cardiovascular, central ne rvous and musculoske le ta l 
systems were the most c o m m o n a s s o c i a t e d wi th 
other-system anomalies. T h e hospi ta l exit s ta tus was 
good in 9 6 % of t h o s e w i th i s o l a t e d a n o m a l i e s 
compared to the 8 3 % in t h o s e w i th c o n c u r r e n t 
multiple lesions. Surgical t rea tment w a s car r ied out 
in $6% of the patients with c ran io fac ia l anomal ies 
during ihc study period. 
(-oiulusion: C r a n i o f a c i a l c o n g e n i t a l a n o m a l i e s 
represented a substantial p ropor t ion of all congenital 
anomalies seen at our centre . Oro l ac i a l c lef ts were 
lhe c o m m o n e s t o f t h e s e a n o m a l i e s , m a j o r i t y 
occurring in isolation and signif icant propor t ions ol 
these were a m e n d a b l e t o s u r g i c a l o p e r a t i v e 
intervention. 
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multidisciplinary, in-hospital profile, developing 
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R e s u m e 
Contexte: Lcs anomalies c r a n i o f a c i a l congcnitalcs 
vont d ' u n c en t a i l I c s i m p l e a u n c m o r p h o l o g i c 
c r a n i o f a c i a l g r o t e s q u e , qu i p c u t nc p a s c l r c 
c o m p a t i b l e avee la vie. II cxis lc unc pcnur i c dc 
1 i t t c r a t u r e s u r le p r o f i l c l i n i q u e des a n o m a l i e s 
c ran iofac ia lcs congcni ta lcs en tant qu ' en t i t e dans 
notrc milieu dc prat ique en Afr iquc subsahar icnnc. 
Methodes: Cet tc e tude a retrospectivement ana lyse 
lcs dos s i e r s c l in iqucs hosp i t a l i c r s dc p c r s o n n c s 
a l tc in tcs d ' a n o m a l i e s c ran io fac i a l c s pendant unc 
p e r i o d c dc c inq a n s d a n s un i m p o r t a n t hop i t a l 
d ' c n s c i g n c m c n t u n i v c r s i t a i r c au N i g e r i a . Lcs 
informat ions rccucill ics comprcnaicnt lcs donnccs 
biographiqucs des patients ct de leurs parents; lcs 
t y p e s d ' a n o m a l i e s c r a n i o - f a c i a l c s i s o l c c s ou 
assoc ices a d ' a u t r c s anomal ies congcni ta lcs dans 
chaque cas, lc traitcmcnt rcgu et la disposition finale 
dans Phopital - qu ' i l s soicnt morts ou dechargcs chcz 
cux en vie. 
Resultats: il y avail 200 patients avee 272 anomalies 
c ran io fac ia lcs individucllcs const i tuant 17 ,4% de 
toutes lcs anomal ies congcnitalcs dans notrc base 
dc donnccs multidisciplinaire dc groupc d 'e tude sur 
les a n o m a l i e s d e n a i s s a n c c . L ' a g e m e d i a n d c 
p r e s e n t a t i o n eta it dc 1,7 m o i s ; Lcs a n o m a l i e s 
c r a n i o f a c i a l c s sc son t p rodu i t c s isolcment d a n s 
7 7 , 0 % des cas , el les fentes craniofacia lcs claient 
les plus frequcntcs. Les systcmcs cardiovasculaires, 
nerveux central ct musculo-sqi ic lc t tc ctaient lcs 
anomalies lcs plus frequcntcs associces a d ' au t rc s 
systcmcs. Lc statut dc sortie de Phopital clait bon 
c h c z 9 6 % de ccux a t l e in t s d ' a n o m a l i e s isolccs 
compa rat ivement a 8 3 % chcz ccux atleints de lesions 
multiples s imultanecs. Le traitcmcnt chirurgical a 
e t c e f f e c t u e c h c z 5 6 % d e s p a t i e n t s a t l e i n t s 
d ' a n o m a l i e s c r a n i o f a c i a l c s p e n d a n t la p e r i o d c 
d ' c tudc . 
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Conclusion: Lcs a n o m a l i e s c o n g e n i t a lcs 
c r a n i o l a c i a l c s r e p r e s c n l a i c n t unc p r o p o r t i o n 
importanlc do tonics lcs anomal ies congcni ta lcs 
obscrvccs dans noire ccntrc. Lcs fissures orofacialcs 
ctaicnt lcs plus frequent cs dc ccs anomal i e s , la 
majoritcs 'ctanl isolec ct des proportions importantcs 
dc ccllcs-ci ctaicnt modifiablcs pour Tintervention 
chirurgicale. 

Mots-cles: Craniofacial, congenital, anomalies, 
mult idisc. •//;//' 11 a it e, profit hospitalier, pays en voiede 
developpcinent 

In t roduc t ion 
Congenital craniofacial anomalies arc abnormalit ies 
of structure and/function that involve the cranium 
as well as the soft tissues and bones of the face. They 
include dcfccts like cleft lip, cleft lip and palate, clcfl 
p a l a t e , a t y p i c a l f a c i a l c l c f t s , eye l id d c f c c t s , 
craniosynostosis, first and second branchial arch 
dcfccts, mandibular dcfccts and oral dcfccts 11 -3]. 
Their severity ranges f rom minor affectations such 
as alopctic defect in the eyebrow, minor notching of 
the upper eyelid, labial pits, bifid uvula, to grotesque 
c ran io fac i a l d i s f i g u r e m e n t s and a n c n c c p h a l i c 
conditions, which may not be compatible with life |4,5). 

Orofacial clcfts, have worldwide prcvalcnce 
rales of between 1 in 700 and 4 in 1000 births with 
racial and ethnic var iat ions [6-8J. General ly, the 
prevalence is highest in Asian population (2.4 per 
1000 births) followed by the Caucasians , (0.91 to 
2.69 per 1000 births) and appears to be lowest in 
native Africans [6-10]. It is, however, not d e a r if 
these differences a rc the results of under-reporting 
in the less developed countries. This possibility is 
buttressed by the general lack of funct ional and 
d y n a m i c b i r th r e g i s t r i e s in t h e s e d e v e l o p i n g 
populations. It has also been attributed to the non-
uniformity in the classification of craniofacial clefts 
by different studies |6J. 

Clcf t lip a n d / p a l a t e a r c the c o m m o n e s t 
craniofacial clefts reported in global literature |6) . 
They occur in isolation in about 70% of cases or as 
components ol recognized congeni ta l s y n d r o m e s 
such as Van dcr Woude, Pierre Robins and Treacher 
Collins 16). 

The burden ol these anomalies is especially 
not well documented in developing countries. In an 
cl lorl to invest igate and poss ib ly m a n a g e these 
anomal ies the need lor a d y n a m i c s u r v e i l l a n c e 
programme is imperative. However, a basel ine data 
is an integral requirement for selling up a surveil lance 
programme 1111. Thus, it is the aim of this study to 
p rov ide a mu l t i - d i s c ip l i na ry b a s e l i n e d a t a for 

congenital craniofacial anomal ies f rom the premier 
university teaching hospital in Nigeria. 

M a t e r i a l s a n d m e t h o d s 
This s tudy was a five-year cross-sect ional review of 
cases seen be tween J a n u a r y 2 0 0 9 and December 
2 0 1 3 at the Univers i ty Co l l ege Hospi ta l . Ibadan. 
Niger ia . Pat ients with m a j o r s t ruc tura l congenital 
craniofacia l anomal ies managed in this hospital over 
the s tudy period were included. C a s e s of congenital 
craniofacia l anomal ies were ext rac ted f rom a larger 
p o o l o f t he m u l t i d i s c i p l i n a r y d a t a - s e t of our 
ins t i tu t ion 's bir th defect s tudy group . These birth 
defect data-sets were f rom the hospi ta l ' s paper-based 
r e c o r d s . C o n g e n i t a l c r a n i o f a c i a l a n o m a l y was 
def ined as any s t ruc tura l c ran io fac ia l abnormality 
present at birth. They were recruited f rom the rccords 
o f Ihc m a n a g i n g s p e c i a l t y u n i t s i n c l u d i n g the 
pacdiat r ic surgery, neurosurge ry and the orofacial 
clcfl units. Congeni ta l c ran iofac ia l anomalies were 
g rouped into five broad types: c raniofac ia l clcfts. 
c o n g e n i t a l h y d r o c e p h a l u s , c n c c p h a l o c o c l c . 
c r a n i o s y n o s t o s i s and m i c r o c c p h a l y . Craniofacia l 
c lef ts consisted of four s u b t y p e s namely; clcft lip 
alone, clcfl pa la te alone, clcft lip and palate and rare 
craniofacia l clefts . 

C a s e notes were retr ieved and patients' data 
were ext rac ted and managed via an initial dual data 
entry using epidata vers ion 3.1 and analyzed with 
IBM* S P S S version 21. Dupl ica te entry of patient 
informat ion into the d a t a b a s e w a s prevented using 
the S P S S s o f t w a r e to de l ec t iden t ica l hospital 
number s and names. Informat ion on biodata, types 
o f c r a n i o f a c i a l a n o m a l i e s , a s soc ia ted anomalies, 
surgical intervent ion and hospi ta l exit status was 
o b t a i n e d u s i n g a p r o f o r m a on b i r t h dc f cc t s 
predesigned lo record the targeted study variables. 
Hospi ta l exit s ta tus w a s determined by the condition 
of the pal ients at the t ime of discharge (discharged 
alive, dead , and discharged against medical advicc-
D A M A ) . D i s c h a r g e d - a l i v e w a s c o n s i d e r e d a 
sa t i s fac tory hospital exit status while dead or DAMA 
was considered unsatisfactory. 

T h e Chi -squarc test was used to determine 
the effect of categorical \a r iab lcs such as surgical 
intervention, gender distribution and occurrence of 
mult iple associated anomalies 011 hospital exit status. 
T h e level of statistical significance was placed al 
p<().()5. 

Results 
A total of 200 patients presented with 272 congenital 
c r a n i o f a c i a l a n o m a l i e s over the 5 -yea r period 
reviewed. These craniofacial anomalies represented 



Congenital crania/at tal anomalies 

Tnhlc I: Biotfala of pa t i en t s vviih c o n g e n i t a I c r a n i o f a c i a l a n o m a l i e s 

Pat ien t a g e 

•Mean = 18.2 months (SD+/-48.3) 
•<1 year - 152 (76.0%) Median = 1.7 months Age range = 1 hour to 35 years 
• 1 - 10years - 40 (20.0%) 
•> 10 years - 8 (4.0%) 
Gender distribution Male - 89 (44 .5%) Female - 100 (50.0%) 
Mothers age Mean = 31.9 y e a r s (SD+/-6 .2) Median = 31 years Age range= 1 9 - 5 2 years 

Table 2: Table of Craniofacial anomalies 

Anomalies Gender Number with Number with Surgery (%) Outcome (%) 
(No. of patients) M=MaIc 

F=Fcmale 
Isolated 
anomaly (%) 

more than 1 
anomaly(%) 

Surgery (%) 

Clcfl lip alone ( 74 ) M = 33 
F = 41 

71 (95.9) 3(4.1) Y= 45 (60.8)* 
N= 28 (37.8) 

Discharged- 73 (98.6)* 
DAMA= 0 
Died= 0 

Clcft palate alone ( 25 ) M =10 
F = 15 

23 (92.0) 2(8.0) Y= 12(48.0)* 
N= 11 (44.0) 

Dischargcd= 24 (96.0)* 
DAMA= 0 
Dicd= 0 

Clcft lip and palate (16) M = 7* 
F = 8 

11 (68.8) 5(31.3) Y= 10(62.5)* 
N= 5 (31.3) 

Discharged = 14 (87.5) 
D A M A = 2 (12.5) 
Died= 0 

Rare craniofacial clefts (4) M = 3 
F = 1 

1 (25.0) 3 (75.0) Y= 2 (50.0) 
N= 2 (50.0) 

Discharged = 2* 
DAMA=0 
Dicd=0 

Hydrocephalus (60) M = 28* 
F = 23 

47 (78.3) 13(21.7) Y= 35* 
N= 19 

Discharged = 46* 
DAMA= 3 
Dicd= 3 

Cranial cnccphalocoele (8) M = 3 
F = 5 

6 (75.0) 2(25.0) Y= 7* 
N=0 

Discharged =6 
DAMA=I 
Dicd=l 

Craniosynostosis (3) M = 2 3 0 Y= 0 Discharged = 2* Craniosynostosis (3) 
F = 1 N= 3 D A M A - 0 

Died=0 
Microcephaly (14) M = 5 * 3 ( 2 1 . 4 ) II (78.6) Y=4* Discharged =9* Microcephaly (14) 

F = 8 N=9 DAMA=3 
Died- 0 

* Do not add up because of missing data. 

17.4% of all bir th dc fcc t s encoun te red at the hospi ta l 
during the period. T h e r e w e r e 8 9 m a l e s a n d the mean 
age was 18.2 months . The i r b ioda la a r e a s presented 
in table I. C r a n i o f a c i a l c l e f t s a c c o u n t e d for the 
majority of the eases whi le the c r a n i o s y n o s t o s i s w a s 
the least c o m m o n ( T a b l e 2) . I sola ted c r a n i o f a c i a l 
a n o m a l y o c c u r r e d in 7 7 . 0 % o f t h e c a s e s . 
M i c r o c e p h a l y h a d t h e h i g h e s t p r o p o r t i o n o f 
associated o the r - sy s t em a n o m a l i e s ( T a b l e 2) . T h e 
a s s o c i a t e d a n o m a l i e s w e r e f o u n d in s i m i l a r 
propor t ions in the c a r d i o v a s c u l a r s y s t e m , cen t ra l 
nervous system, orbi ta l region, and musculoske le ta l 

sys tem. T h e deta i l s o f the o ther-sys tem anomal ies 
a r e as shown in t ab le 3. 

Fi f ty-s ix percent o f the pat ients had surgical 
i n t e r v e n t i o n f o r t h e i r a n o m a l i e s ; 8 7 . 0 % w e r e 
d i s c h a r g e d a l ive ; 2 . 0 % died and 4 . 5 % o b t a i n e d 
d i scharge agains t medical advice . For the p u r p o s e 
o f s t a t i s t i ca l a n a l y s i s , the ' T y p e of c r a n i o f a c i a l 
a n o m a l y ' was re-ca tegor ized as craniofac ia l c lc f t s 
and o t h e r c r a n i o f a c i a l a n o m a l i e s ( T a b l e 4) . T h e 
c r a n i o f a c i a l c l c f t g r o u p all had s a t i s f a c t o r y in-
hospital o u t c o m e whi le abou t a seventh o f the other 
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Tnblc 4 : Table of associat ions 

Hospital lixil Status 
Discharged (%) Dead (%) D A M A (%) p-valuc 

Type of craniofacial 
anomaly Craniofacial clcfts 100 (100.0) 0(0 .0) 0(0 .0) <0.005 

Other craniofacial 
anomalies 60(84.5) 4(5 .6) 7(9 .9) 

Gender Male 76(95.0) 2(2 .5) 2(2 .5) 0.099 
Female 88(93.6) 0(0 .0) 6(6.4) 

Number of anomalies Single 149(95.5) 4(2 .6) 3(1 .9) 0.005 
Multiple 24 (82.8) 0 (0.0) 5 (17.2) 

Note: 
Craniofacial clefts = cleft lip alone + cleft palate alone + cleft lip and palate + other craniofacial clefts 
Other craniofacial anomalies = congenital hydmcephalus + microcephaly + cranial encephalocoele + craniosynostosis 

craniofacial anomal ies ( 1 5 . 5 % ) had unsat i s fac tory 
in-hospital ou t come . In addi t ion , only a minor i ty 
(4 .5%) of the pat ients with isolated (single) anomaly 
had unsat isfactory hospital exit s ta tus while 17 .2% 
o f p a t i e n t s w i t h m u l t i p l e a n o m a l i e s h a d 
unsat isfactory hospi ta l exit s ta tus , major i ty being 
discharged against medical advice. T h e d i f ference 
was statist ically significant (Table 4). 

Discussion 
Craniofacial anomalies a rc a varied g roup of bir th 
dcfccts seldom reported as a whole. In the literature, 
the term 'craniofacial anomal ies ' is often used mainly 
in r c f c r c n c c to c r a n i o f a c i a l c l c f t s . S o m e t i m e s , 
however, it is also used to cap tu rc eases of congenital 
h y d r o c e p h a l u s , c r a n i o s y n o s t o s i s , a n d 
cnccphalococlc which occur cither in isolation or as 
c o m p o n e n t s of neura l tube dc fcc t s ( N T D s ) , and 
which may not be limited to the craniofacia l region 
[12,13]. It was therefore diff icul t to c o m p a r e the 
prevalence rate in this s tudy to most repor ts in the 
literature. In this study, the prevalence ra te is 17 .4% 
which is slightly lower than previous Af r ican reports 
o f 2 0 . 8 % a n d 2 4 . 5 % in N i g e r i a a n d A b i d j a n 
respectively [14,15]. 

C r a n i o f a c i a l c l c f t s w e r e the c o m m o n e s t 
c raniofac ia l anomalies observed in this study. This 
is s imilar to findings previously documented by other 
s tudies [2, 3 ,16-18 ). Clcft of the lip alone (CL) and 
clcft of the lip and palate (CLP) have been considered 
to be var ian t s of the same entity but of va ry ing 
severity [X]. Therefore, they arc generally referred 
to a s clcft of the lip and/or palate (CL/P) . However, 
there is yet other evidence that C L and C L P may not 
be var iants of same entity, as a t tempts have been 
made to demonstrate the differences between these 

t w o a n o m a l i e s and the re a r c p u b l i c a t i o n s that 
repor ted them s e p a r a t e l y [ 3 , 7 , 1 8 , 1 9 ] . They a r c 
therefore considered separately in this s tudy for the 
purpose of clarity. Clcfl Lip was the most common 
of all craniofacial anomalies as well a s among all 
craniofacial clefts. Contradictory reports of the type 
of craniofacial clcfts with the highest frequency exist 
in the literature. From their study, Kcsandc et al 
reported C L as the commones t while others like 
Aziza et al reported C P as the commonest [3,7]. 
Craniosynostosis , which has been reported as one 
of the commonest of the cranial anomalies occurring 
as 1 in 2 , 0 0 0 to 2 ,500 live bi r ths w a s the least 
represented in our scries [3-20]. Ancnccphaly and 
spina bifida arc regarded as the most common of the 
neural tube dcfccts [5]. N o ease of ancnccphaly was 
rccordcd in our study. T h e retrospective nature of 
our s tudy as well a s the w a r d admis s ion -based 
acquisition of the data f rom the neurosurgical unjt 
may account for these observed dissimilarities with 
literature reports sincc eases of craniosynostosis not 
admitted on the wards were not capturcd in our data. 
The lack of ancnccphalic cases (a condition that is 
not c o m p a t i b l e w i t h l i f e ) m a y b e d u e to t he 
unavai labi l i ty of s t i l lbir th r eco rds in our ccnt rc 
during the period of this study. 

In our study, the maternal age range was 25 
to 35 years, a very young maternal population indeed. 
Th i s w a s s imi lar to the f indings o f Onankpa in 
Soko to in Niger ia and K c s a n d c in Uganda w h o 
reported maternal mean age of 26 years and 55 .0% 
of the mothers younger than 30 years respectively [ 
7,141. 

Craniofacial anomalies , especially orofacial 
clcfts, have been reported to be more common in 
males than females [3,7]. While C L / P is said to be 
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more prevalent in males, C P is commoner in females 
in some s tudies ; still , o ther r epor t s r evea led 110 
gender difference [8,16,19,21-23). Very few s tudies 
have reported female preponderance for C L / P |6 ,7 ) . 
In our study, there were more females than males 
with c ran iofac ia l anomal ies . T h e a u t h o r s d o not 
know the reason for this, apart f rom the poss ible bias 
of the retrospective nature of this analysis . 

Our s tudy revealed that the occu r rence ol 
both non-cleft congenital craniofacial anomaly and 
mul t ip le congeni ta l anomal ies both s i g n i f i c a n t l y 
predict an unsat isfactory in-hospital ou t come (Tab le 
4). T h e reason for the poor ou tcome needs to be 
investigated; however, f inancial cons t ra in t s , poor 
health facilities and lack of expertise to manage these 
complicated cases arc possible reasons. 

D i s t i ngu i sh ing be tween the i so la ted a n d 
multiple anomaly cases may shed some light on the 
nature of aetiology of these anomalies [2]. In this 
study majori ty of the craniofacial clefts occur red as 
isolated clef ts . However , the p ropor t ion o f c a s e s 
occurr ing with associated anomalies (10 .9%) is, 011 
the one hand, higher than that reported by Butali ct 
a1120] who documented a rate of 4 .7%; and, on the 
other hand, lower than 3 0 % reported by the W H O 
registry on craniofacial anomalies, as well as the 18% 
and 50% reported in some other studies [3.24). T h e 
C L P was the most occurr ing craniofacial cleft with 
associated anomalies. This is similar to the report of 
Jugcssur ct al [ 18] in N o r w a y but d i f fers f rom the 
documentat ion of Marazi ta [7], which slated that C P 
a l o n e h a s a h i g h e r p c r c c n l a g c o f a s s o c i a t e d 
a n o m a l i e s 17,1 8]. T h e c a r d i o v a s c u l a r s y s t e m 
a n o m a l y w a s the o n e wi th the m o s t p r e v a l e n t 
association with congenital craniofacial anomal ies . 
This was similar to the findings in l i terature [2,3] . 

Increasing number of congenital craniofacia l 
anomal ies , espec ia l ly the c r an io fac i a l c l c f t s , a r c 
benefit t ing f rom surgical correct ion and the re fo re 
finding some soi l of solution. Nevertheless , a f fec ted 
patients and their parents or caregivers may have to 
e n d u r e m u l t i p l e a n d e x p e n s i v e i n t e r v e n t i o n s 
practically throughout an affected individual ' s l i fe 
time with attendant psychological effects . A m e a n s 
of prevention will no doubt be a better and cheape r 
option. However, for this option lo be a reality, these 
anomalies need to be understood. T h e first s t ep in 
u n d e r s t a n d i n g t h e m will r e q u i r e c o l l e c t i o n o f 
r e p r e s e n t a t i v e d a l a , w h i c h c a n b e o b t a i n e d 
a d e q u a t e l y t h r o u g h p r o s p e c t i v e b i r t h d e f e c t 
surveil lance programmes as proposed by W H O in 
2010 125). This further emphasizes the need lo set 
up birth defect surveil lance in our environment and 
in Afr ica as a whole 1111. 

/«'»•<', At /(»«'</«'. ct ill 

T h i s s tudy d e m o n s t r a t e s the benef i t s of a 
mul t id isc ipl inary a p p r o a c h to research . It is the first 
o f i ts k ind in o u r c e n t r e t o look at congen i t a l 
c ran iofac ia l anoma l i e s a s a w h o l e a s well as their 
assoc ia t ion with o ther s y s t e m anomal i e s . However, 
this being a re t rospec t ive s tudy w a s challenged by 
s h o r t c o m i n g s s u c h a s m i s s i n g d a t a . A more 
c o m p r e h e n s i v e p r e v a l e n c e s t u d y wi l l r equ i r e 
a d d i t i o n a l i n f o r m a t i o n o n p r e n a t a l s c r e e n i n g , 
t e rmina t ed p r e g n a n c i e s a n d s t i l lb i r ths in order to 
a p p r e c i a t e t h e t r u e m a g n i t u d e o f c o n g e n i t a l 
c r an io fac i a l a n o m a l i e s ' b u r d e n in o u r environment 
and to c o m p a r e wi th s imi la r da t a f r o m the registries 
of indus t r ia l ized coun t r i e s . 
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