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ABSTRACT 

Objective: This study was planned to detect the connection among environs component (folic acid inadequacy) and 

development of Skeletal anomalies during intrauterine life. 

Study Design: Case control study. 

Place and Duration of Study: This study was conducted at the CLAP Hospital Johar Town and Arif Hospital 

Kasur from 1st January 2014 to 31st Dec. 2014. 

Materials and Methods: It was a suitable sampling, two existing groups  differing in outcome were identified and 

compared among, 100 sufferers of CLP and  allied skeletal anomalies in neonates age not more than 6 months, in 

various Hospitals of Lahore. Mothers were asked whether they took folic acid or not during their early pregnancy. 

Results: The skeletal anomalies number was quite high between mothers having deficiency of folic acid and other 

vitamins (11% as compared to 2.4% of controls). 

Conclusion: Pregnant mothers who have not taken folic acid and other vitamins throughout their early pregnancy 

developed cleft lip with associated skeletal anomalies in their offspring. 
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INTRODUCTION 

There are many skeletal disorders more than 350.1-

3Skeletal dysplasia is defined as generalized 

abnormality of the skeleton. Skeletal anomalies are 

usually associated with other facial (cleft lip) or organ 

system anomalies.4 These abnormalities are congenital 

or environmental teratogen exposure.5-8 Old persons had 

no knowledge regarding formation of baby during 

pregnancy.9 

Teratogen effect skull and facial tissue development 

and with limb defects have also been caused by 

teratogens. A considerable number of cases of cleft lip 

and palate have associated skeletal anomalies. These 

anomalies in newborns varies as low as 4.3% to as high 

as 63.4% in which 13% are skeletal and 47% are cleft 

palate.10 

Classification of Skeletal anomalies are commonly; 

 Syndactlyly, It is fusion of one or more fingers and 

toes. 
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Polydactyly, This is presence of extra fingers or toes 

 Clubfoot, In this anomaly front part of the foot turns 

toward the inside of heel 

 Congenital hip dislocation11.in this hip and thigh bones 

are underdeveloped and leads to dislocation of hip 

Some rare limb anomalies are absence of finger, toes, 

or partial or complete absence of an arm or leg 

Folic acid is a water soluble vitamin B and co-factor 

enzyme which is important for formation of purine and 

thmidine nucleotides and from homocysteine, 

methionine is synthesized. Deficiency of vitamin B 

result impaired folate and its deficiency leads to 

developmental anomalies like neural tube defects and 

associated skeletal anomalies. Disease can be limited by 

elevated folic acid intake in first trimester of 

pregnancy.12 

The critical organogenesis period is, between six to 

nine week and deficiency of folate or low dose causes 

developmental anomalies 13 

One third of cleft lip cases with skeletal anomalies can 

be protected if folic acid is taken in first trimester of 

pregnancy, better nutrition and other vitamins intake 

have additional benefits.14 Multiple associated 

anomalies can occur due to environmental teratogens 

like folate deficiency. In a study at Jordan out of 44 

associated anomalies 15.9% were skeletal anomalies15 

In a study by Tolarova in 1982 high dose of folic acid 

(10mg) per day reduce the risk of congenital anomalies 

including skeletal anomalies16 Genes are also involved 

in congenital abnormalities but an interaction of genes 
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with nutritional deficiency enhances the pathogeneses 

of congenital anomalies17   

 Children with CLP and associated skeletal anomalies 

feel more anxiety. They respond differently as 

compared to normal children 18 

MATERIALS AND METHODS 

Neonates having Cleft Lip or Cleft palate and allied 

skeletal anomalies who were brought by their mother 

for treatment in mentioned hospitals. Help was taken by 

concerned consultant. Neonate was entered according 

to inclusive criteria after taking permission from mother 

or close relative. This study was approved by Advanced 

board of King Edward Medical University Lahore. 

Interview: A questioners, was framed and proforma 

was designed and different answers told by mother 

were entered on the questioners paper with special 

emphasis about intake of folic acid and supplementary 

vitamins.  

Data analysis: Ninety-five percent confidence-interval, 

SPSS, 20.00 and Odds Ratio was estimated. Interval of 

introduction was outlined by Mean ±SD. 

RESULTS 

Folic acid and nutritional deficiency have been 

associated with cleft lip and palate and associated 

skeletal anomalies. 

 
Figure No.1:Club foot 

 
Figure No.2: Polydactyly 

 
Figure No.3:Polydactyly with clef lip 

 
Figure NO. 4: Syndactyly. 

 
Graph 1: Associated Skeletal Anamolies. 

Table No. 1:  Frequency of  Associated Skeletal 

Anomalies Among Cases. 

 
Skeletal Anomalies 

Yes No 

Club Foot 2% 98 

Polydactyly  6% 94 

Spina bifida  0 100 

Club Hand 0 100 

Syndactyly 3% 97 

Total anomalies 11%  

Table No. 2: Association Between of use of Folic 

Acid Tablets in Cases & Controls. 

 
Group 

Cases Controls 

Yes 17 422 

No 83 78 

 100 500 

Chi-Square Test= 24.34 p-value= 0.000  

Odds Ratio= 26.41 
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Associated skeletal anamolies were seen in 11% of 

cases.  The most common anamoly seen in 6% of cases 

was polydactyly, followed by syndactyly in 3% patients 

and 2% of patients had Club. 

There were 17% patients whose mother told that during 

their pregnancy they used folic acid tablets, While 

84.4% mothers of controls used folic acid tablets. Odds 

ratio was significant showing 26.41 times more risk if 

the mother does not use folic acid tablets during their 

pregnancy. 

 
Graph 2: History of Folic Acid Intake 

DISCUSSION 

Results are variable between separate countries of 

studies. In connection to this research, so many 

components are responsible in the development of CLP 

with associated skeletal anomalies.19  

In this study associated anomalies of the skeletal system 

with cleft lip and palate were studied which were 

present in 11% of the patients, polydactyly was the 

commonest 6% followed by syndactyly 3% and club 

foot 2% (table 1, Graph 1).The incidence of these 

anomalies may vary from as low as 4.3% to as high as 

63%. Most common are the skeletal anomalies which 

account for 13% of the total.0 A retrospective study in 

Boy Town Hospital (USA) has reported orofacial 

anomalies followed by cardiovascular, central nervous 

system and skeletal anomalies20 In a study data from 

Sweden skeletal malformations were the commonest 

accounting for 33% of total malformation21 

The risk of orofacial with associated skeletal anomalies 

increases 26.41times if the mother does not take any 

folic acid supplements during early pregnancy (Table 

2,Graph 2). The protective effect of folic acid depends 

with dose and period of intake.14A research conducted 

by stoll and wehby G, in Norway National and Lowa 

university respectively have reported a one third 

decrease in congenital anomalies including skeletal if 

400 micrograms or more folic acid per day is taken by 

pregnant mothers.22 Our study is comparable with other 

studies as protective role of folic acid supplement 

against orofacial and skeletal anomalies. 

CONCLUSION 

At completion, the role of environmental component is 

revealed in this area for orofacial cleft development 

with associated skeletal anomalies like club foot 

syndactyly and polydactyly etc. Taking into account of 

these outcomes, various issues can be addressed. Future 

planning for health of pregnant mother and baby can be 

made. Antenatal care is important for health of mother 

and taking additional nutrition and folates congenital 

anomalies can be avoided.  
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