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Abstract 
Objective: To de te rmine the occ lusa l p resen ta t ions 
of indiv iduals with sickle cell d isease . 
Materials and methods: O n e hundred a n d thir ty five 
subjects with s ickle cell a n a e m i a and w h o had not 
p r e v i o u s l y r e c e i v e d a n y f o r m o f o r t h o d o n t i c 
treatment were recrui ted f r o m the sickle cell cl inic/ 
Haemalological out p a t i e n t ' s c l inics in fou r ter t iary 
health care inst i tut ions in the sou th wes te rn par t o f 
Nigeria. Ethical app rova l w a s sought and got ten f r o m 
cach tertiary inst i tut ion Ethical C o m m i t t e e s involve 
in the study. All el igible sub j ec t s we re seated on a 
comfortable chair had the i r o ra l examina t ion done 
by a single au thor unde r n a t u r a l l ight ing i l luminat ion 
for both dental intra - a r c h a n d occ lusa l p a r a m e t e r s 
and all the data got ten w e r e en tered into a sp read 
sheet and ana lyzed wi th S P S S vers ion 19 c o m p u t e r 
software. T h e level o f c o n f i d e n c e w a s set at p < 0 .05 . 
Results: T h e a g e r a n g e w a s 1 0 - 4 9 y e a r s wi th 
majority of the s a m p l e fa l l ing into the a g e r a n g e 10 
- 29 years. T h e s a m p l e c o m p r i s e d o f 61 males and 
74 females. Eighty n ine pe rcen t o f the s a m p l e s we re 
phcnotypically pos i t ive for H b S S and a l so c o m m o n e r 
a m o n g t h e f e m a l e s a m p l e s ( 5 7 . 0 % ) . O c c l u s a l 
anomalies such a s increase over je t , an ter ior maxi l l a ry 
arch s p a c i n g a n d m a x i l l a r y p r o g n a t h i s m w e r e 
observed in 4 0 . 7 % , 5 8 . 5 % a n d 4 5 . 2 % respect ively. 
Conclusion: T h e r e is a h i g h p r e v a l e n c e r a t e o f 
malocclus ion a m o n g H b S S i n d i v i d u a l s a n d they 
present with a var ie ty o f o c c l u s a l a n o m a l i e s which 
will require the a t t en t ion o f the o r thodon t i s t in o rde r 
to i m p r o v e t h e i r a e s t h e t i c s , f u n c t i o n a n d 
psychological wc l lbc ing . 

K e y w o r d s : 
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Resume 
Ohjectif: P o u r d e t e r m i n e r l e s p r e s e n t a t i o n s 
occlusales de pc r sonncs a t l c in tcs de d r c p a n o c y t o s c . 
Materiaux et methodes: C e n t I r e n t e - c i n q s u j e t s 
a l l c in t s d ' a n c m i c fa lei f o r m e ct q u i n ' a v a i c n t 
a u p a r a v a n t r c ^ u a u c u n c f o r m e d e t r a i t e m e n t 
orthodontiquc out e tc r cc ru t c s d a n s la c l in ique de 
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drepanocy tc s /C l in iqucs hemato log iqucs de pat ients 
non-hosp i ta l i scs dans q u a t r c c tab l i s scmcnts de soins 
d e s a n t c t e r t i a i r e s d a n s la r e g i o n s u d - o u e s t du 
N i g e r i a . L ' a p p r o b a l i o n c t h i q u c a e t c c h c r c h c c ct 
o b t c n u c de chaquccomi t e d ' e t h i q u e des inst i tut ions 
t c r t i a i r e s p a r t i c i p a n t a P e t u d e . T o u s les s u j e t s 
admiss ib l c s ont etc ass is sur u n c cha i se con fo r t ab l e 
ct ontiCu leur cxamcn oral pa r un scul au tcu r sous 
c c l a i r a g c n a t u r c l p o u r l e s d e u x p a r a m e t r c s 
in t raccl lu la i res denta i res ct occ lu saux ct toutcs les 
donnecs ob tenucs ont etc entrees ct ana lysecs avee 
Ic logiciel S P S S version 19. Lc niveau d e con f idence 
a c tc f ixe a p <0 ,05 . 
Residtats: La t ranche d ' a g c ctait d c 10 a 4 9 ans avee 
la m a j o r i t c dc Pcchant i l lon tomban t d a n s la t r anche 
d ' a g c d e 10 a 2 9 a n s . L ' c c h a n t i l l o n c o m p r i s 61 
h o m i n e s ct 74 fcmmcs . Q u a t r c - v i n g t - n c u f pourccn t 
des cchant i l lons ctaicnt p h c n o t y p i q u c m c n t pos i t i f s 
p o u r H b S S et a u s s i f r e q u e n t c h c z les f e m e l l e s 
( 5 7 , 0 % ) . D e s a n o m a l i e s o c c l u s a l e s t c l l c s q u e 
( ' a u g m e n t a t i o n du r i sque dc s u r j e t , l ' c s p a c e m c n t 
a n t c r i c u r d c P a r e m a x i l l a i r c ct lc p r o g n a t h i s m c 
m a x i l l a ire ont e tc o b s c r v c c s r c s p c c t i v c m c n t d a n s 
4 0 , 7 % ; 5 8 , 5 % ct 45,2%.Conclusion: II y a un taux 
d c p r e v a l e n c e e l e v e d c m a l o c c l u s i o n c h c z les 
ind iv idus H b S S ct ils p rcscn tcn t a v e e u n c va r i c t e 
d ' a n o m a l i e s occ lusa lcs qui ncccss i tc ront Pa t ten t ion 
d c Po r thodon t i s t c a f in d ' a m c l i o r c r leur cs thc t iquc , 
fonc t ion ct b icn-c t rc psycholog iquc . 

M o t s - c l c s : Anemic /ale / f o r me. 
orthodontiqae. 
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I n t r o d u c t i o n 
S i c k l e ccl l a n a e m i a is a g c n c t i c d i s o r d e r w h i c h 
resu l t s f r o m point muta t ion of the beta chain of the 
h a e m o g l o b i n g e n e r e s u l t i n g in a b n o r m a l 
h a e m o g l o b i n variant referred to a s h a e m o g l o b i n S 
( H b S ) (11. Th i s muta t ion c a u s c s the e ry th rocy tes to 
c h a n g e into s ick le shape , which a r e des t royed m o r e 
r a p i d l y t han n o r m a l red b lood ce l l s . S i c k l e cell 
a n a e m i a r e s u l t s f r o m t h e i n h e r i t a n c e o f t h e 
h a e m o g l o b i n S gene f rom both pa ren t s , resu l t ing in 
the h o m o z y g o u s s ta te ( H b S S ) |2J . It is a heredi tary 
and famil ial hacmolyt ic disease , the most c o m m o n 
gcnc t ic d i sorder amongs t black peop le and one o f 
t h e m a j o r c h r o n i c n o n - c o m m u n i c a b l c d i s e a s e s 
a f f e c t i n g man 13J. 
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F u r t h e r m o r e , the s i c k l e - s h a p e d 
h a e m o g l o b i n loses thei r a b i l i t y to u n d e r g o 
d e f o r m a t i o n which is r equ i r ed by t h e m for 
navigating through the microcirculation. Hence, 
they cause obstruction in the capillaries bed and 
restrict blood flow to organs thereby result ing in 
ischemia, pain and often tissue damage. 

It is the most c o m m o n w o r l d w i d e 
symptomatic hacmoglobinopathy [41 and has an 
incidence of about 2% in Nigeria [5]. Although, 
the disorder has been documented in literature to 
be w ide ly s p r e a d in N i g e r i a w i t h a h i g h e r 
p reva lence in the North ( 1 1 . 8 7 % ) [6]. Other 
variant of this disorder that also exists is the I IbSC 
which occurs at a prevalence of 19% in the south 
and between 0.22 - 0.5 in the northern part of the 
country [6] 

The prevalence of sickle cell anaemia in 
Nigeria is said to be on the increase, especially 
among the urban educated eli te and in other 
communities with access to effective basic health 
care [7]. To compensate for the short life of the 
red b lood ce l l s , c o m p e n s a t o r y m e c h a n i s m s 
associated with hyperplasia and expansion of bone 
marrow take place and these result in changes in 
bony structures. These changes can be observed 
on radiographs. 

Studies have shown that individuals living 
wi th s i ck l e cell a n a e m i a m a y p r e s e n t wi th 
malocclusion in the form of maxillary gnathopathy 
[8], delayed tooth eruption and periodontitis [9], 
increased overjet and overbite [ 10]. Gnathopathy 
and excessive growth of the anterior part of the 
maxi l l a in the s e c o n d a r y den t i t ion l eads to 
prognath ism, spac ing and procl ina t ion of the 
incisor teeth [10]. These malocclusions results in 
psychosocial problems because of poor dental 
aesthetics, functional problems and susceptibility 
of teeth to t rauma. Il is believed that as the 
Nigerian population steadily grows, the likelihood 
of an exponential growth in the populat ion of 
individuals with this disorder will be high hence 
many of them may likely seek o r t h o d o n t i c 
intervention to improve their smile, function and 
qual i ty of life and sel f -es teem as a result of 
i n c r e a s i n g a w a r e n e s s of the p o s s i b i l i t y o f -
managing their occlusal discrepancies through the 
use of various orthodontic appliances. 

This study therefore is aimed at determining 
the occ lusa l p resen ta t ion of the s i c k l e cel l 
individuals of a Nigerian population with a view 
to ascertaining the level of their functional and 
psychosocial burden. 
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Materials and methods 
The study was descriptive cross-sectional and carried 
out over a per iod of eight (8) months among 
consecutive sickle cell individuals aged 10 49 years 
attending sickle cell out clinics in four tertiary health 
care institutions in the south western part of Nigeria. 
The south western region of Nigeria is cosmopolitan 
and with various occupational groups hence, home 
to diverse ethnic g roups and economic seat of 
Nigeria. 

A total s a m p l e of 145 respondents was 
recruited out of which only 135 of them were 
analyzed due to incomplete data. The demographic 
record of each patient was retrieved from the case 
notes. Information not in the case note was cither 
gotten from the patient, parents and or guardian. 
Ethical approval was sought and gotten from each 
tertiary institution Ethical Committees involved in 
the study (ADM/DCST/221/VOL. 10, CMS/MMP/ 
ERC/63. OOUTI I/DA.326/T/7, 00005422). Also, 
verbal and written consent was sought and obtained 
from each subject involved in the study. 

Inclusion cr i ter ia for sub jec t s included; 
Sub jec t s in s teady heal th , no prior history of 
orthodontic treatment, full complement of teeth to 
avoid any confounding arch discrepancies as a result 
of tooth/teeth loss and an electrophoresis diagnosis 
of sickle cell anaemia. All eligible subjects had an 
oral examination done with gloved hands, facemask 
and a disposable dental explorer, dental mirror and 
a meter rule. 

The information gotten was entered into a 
spreadsheet which consisted of two (2) sections. 
Section (A) recorded the demographic findings and 
the sect ion (13) recorded the or thodont ic oral 
findings. 

Analysis was carried out using SPSS statistical 
software version 19. Data presentations were in the 
form of tables and charts (ehi - square test and T -
lest was used to compare variables). An observation 
was considered to be statistically significant when 
the p value was less than 0.05. 

T a b l e 1: Demographic distribution of respondents 

( tender 
Age Range Female Male Total 
(yea IS) (count/* i«) (count/%) (count/%) 

10 19 32 26 58 
20 29 33 27 60 
30 39 c 7 12 
40 49 4 1 5 
Tola 1 74 61 135 
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7 0 . 0 0 % 

60 .00% 

5 0 . 0 0 % 

4 0 . 0 0 % 

3 0 . 0 0 % 

20 .00% 

10.00% 

0 . 0 0 % 
H b S C 

Results 
J here were 135 s a m p l e s e x a m i n e d a n d the i r a g e s 
ranged f rom 10 - 4 9 y e a r s . T h e r e w e r e 61 m a l e s 
and 74 females wi th m a j o r i t y o f the s a m p l e s k e w e d 
around the age 1 0 - 2 9 y e a r s ( T a b l e 1). O n l y t w o 
main v a r i a n t s o f t h e d i s o r d e r w e r e p i c k e d u p 
during data co l lec t ion a n d t h e s e w e r e the M b S S 
(most common) an d the I I b S C v a r i a n t s . T h i s s t u d y 
r e v e a l e d t h a t 8 9 . 0 % o f t h e s a m p l e s w e r e 
phcnotypically pos i t i ve f o r I l b S S o f w h i c h 5 7 . 0 % 
of t h e m w e r e f e m a l e s w h i l e 1 1 . 0 % w e r e 
phcnotypically positive for 1 IbSC o f which 6 6 . 7 % of 
them were males. (Fig. 1) 

Discuss ion 
Nigeria is said to have the largest concen t ra t ion ol 
sickle cell anaemia individual wor ldwide [ I I , 12]. 
Numerous Nigerian s tudies have repor ted di f ferent 
prevalent rales for this gencl ic d i sorder which is put 
at between 2 - 2 . 9 % [13, 14] in the sou the rn par t o f 
the country to about 11 .8% |6 ) in the north . M a n y ol 
these studies a rc hospi ta l b a s e d hence; the ac tua l 
prevalence could be greater . 

In this study, the most a n d least p reva len t 
molar relations were Ang le ' s C l a s s I and C l a s s III 
molar relationship which accoun ted for 6 1 . 5 % and 
111% respectively (Tab le 2). T h i s is s imi lar to a 
previous study in Lagos . Niger ia by d a C o s t a ct <tl 
115) in 2005 among sickle cell individuals . T h o u g h , 
in their study they did not record any Angle ' s C l a s s 
III molar relationship. A m o n g Ihc Angle ' s C l a s s II 
molar relationship recorded in this study, it is very 
important to note that 9 7 . 3 % of t h e m p r e s e n t e d 

H b S S 

Table 2 : Distribution of occlusal presentation in respondents 

Occlusal presentation Total 
count (%) 

Anterior posterior relationship 
Angle 's Class I 61.5 
Angle 's Class II 27.4 
Angle 's Class III 11.1 
Asymmetrical molar relationships 0.04 
Over jet 
Reduccd/Reversed <2mm 11.9 
Normal 2 - 4 mm 47.4 
Increased > 4 m m 40.7 
Mean over jet 3 .96±2 . l5mm 
Overbite 
Anterior open bite (AOB) 8.1 
l£dge-l£dge bite 8.9 
Normal 73.3 
Increased 9.6 
Tooth:Areh relationshipUpper arch 
Anterior segment Normal 17.8 
Crowding 23.7 
Spacing 58.5 
Posterior segment 
Normal 80.7 
Crowding 10.4 
Spacing 8.9 
Lower arch 
Anterior segment 
Normal 22.2 
Crowding 34.8 
Spacing 43.0 
Posterior segment 
Normal 77.8 
Crowding 16.3 
s p a c i n g 5 . 9 

A •/axillary Prognathism 
Presen t 4 5 . 2 

A b s e n t 5 4 . 8 
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with Angle's Class II division 1 molar relationship. 
This might not be too surprising due to the presence 
of maxil lary hyperplasia and expansion of bone 
mar row compensat ing for the short life span of 
erythrocytes [8. 10,16) that is quite common in these 
individuals thereby often causing incompetencc of 
the lips [8] and a proclination of the upper anterior teeth 
due to the lack of a lip seal [8]. 

Tab ic 3 : The incidcncc of malocclusion among 
respondents 

Occlusion Gender 

Female Male Total 
count/%) (count/%) (count/%) 

Malocclusion 48(51.6) 45(48.4) 93(68.9) 
Normal occlusion 26(61.9) 16(38.1) 42(31.1) 
Total 135(100) 

management for their malocclusion. This assertion 
had been previously suggested by Okafor ct al.( 17) 
who recommended in their study that sicklc cell 
a n a e m i a i n d i v i d u a l s s h o u l d have a c c c s s to 
o r t h o d o n t i c m a n a g e m e n t a s s o c i a t e d with 
phonoaudiologic support in order to alleviate their 
conditions. 

The tooth size arch length ratio discrcpancics 
(arch spacing) recorded in this study were quite high 
and comparab le to other previous studies in this 
group of individuals [15]. The arch spacing was 
more common and pronounced in the upper arch as 
compared to the lower arch. Maxillary hyperplasia 
as a result of hacmopocitic need might be responsible 
for this observation. 

Therefore, the overall occlusal characteristics 
of the sicklc cell individuals placcd them with a 
malocclusion prevalence of 68 .9% with no gender 
predilection (Table 3). 

Table 4: Comparative analysis of occlusal characteristic with other studies 

Occlusal *Prcscnt *da Costa et a I Onycaso Sanu Isickwc 
presentations study% 2005% 2002% 2000% 1989% 

Angle's Class I 61.5 88.5 76.5 90.3 76.5 
Angle's Class II 27.4 11.5 15.5 4.8 14.7 
Angle's Class III 11.1 0 8.0 2.1 8.4 
OvcrjetRcduccd 11.9 13.4 0.7 40.0 19.1 
Increased 40.4 48.2 16.2 II.1 24.1 
OvcrbitcReduccd 17.0 7.6 1.4 7.3 5.2 
Increased 9.6 21.2 3.8 15.6 13.5 
Tooth: ArchCrowding (Upper) 23.5 10.6 - 14.6 25.8 
Crowding (Lower) 34.6 - - 25.3 4I.9S 
pacing (Upper) 58. 49.0 - 36.1 -

Spacing (Lower) 42.6 30.8 ' - 24.7 -

•Sickle ccll population study. Others were on general population 

O t h e r o c c l u s a l t r a i t s o b s e r v e d in these 
individuals f rom this s tudy included the highly 
increased overjet of 40.4% (Table 2). This is also 
similar to the observations by Taylor et al 110] and 
daCosta et al [15] in their study. The prevalence of 
increased overjet is quite alarming when compared 
with previous studies carried out among the general 
population though with an HbSS prevalence rate of 
about 2.9%). The implication of this is that the 
anterior teeth of these individuals arc prone to a 
f racture and its complications usually fol lowing 
trauma due to their conspicuousncss. In order to 
avoid these and the burden that might be associated 
with it which could affect the quality of life in this 
group of individuals, many might require orthodontic 

Conclusion 
Sickle cell individuals presents with a variety and 
high prevalence of occlusal anomalies which affect 
aesthetics, function, psychological and self-esteem. 
The malocclusion characterist ics they present with 
further add to the burden they undergo as individuals 
due to their condition by reducing their oral health 
quality of life hence, it will be imperative that in 
order to reduce these burden physicians should refer 
them to dentist for dental educat ion talk and a 
correction of their malocclusion. 
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