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ABSTRACT 

Background and Objective: Rickets is the most common childhood metabolic disorder of bones 

characterized by deficient mineralization of the growth plates. The prevalence of rickets is 

reducing particularly in developed countries where there is routine vitamin D supplementation in 

infants and children but it still constitutes a significant burden in developing countries.  The 

index study aims to provide a 10-year review of clinical rickets and ricket-like bone deformities 

among children in South-West Nigeria. Materials and Methods: This is a retrospective 

descriptive study of a total of 66 children managed for rickets and rickets like bony deformities 

at the Ekiti State University Teaching Hospital (EKSUTH) and LAUTECH Teaching Hospital 

(LTH) for 10 years.  Results: Forty-eight (72.7%) were managed at EKSUTH while 18 (27.3%) 

were seen at LTH. Of the 66 children, there were 39 (59.1%) males and 27 (40.9%) females 

giving a M:F of 1.4:1. The mean age for the presentation of rickets and rickets-like bone 

deformities were 2.9 ± 1.68 years and 3.3 ± 2.60 years respectively. Rickets was found in 41 

(62.1%) and rickets-like genu valgum in 14 (21.2%) patients which represented 56% of all 

rickets-like bone deformities.  Conclusion: Rickets was commoner than rickets-like bone 

deformities in all age groups. Rickets was predominant among female children at LTH Osogbo. 
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INTRODUCTION 

Rickets is the most common childhood metabolic disorder of bones characterized by deficient 

mineralization of the growth plates1,2. Globally, the commonest cause of rickets is vitamin D 



deficiency which is primarily supplied through direct exposure to sunlight and nutritional 

intake3,4. However, in Sub-Saharan Africa including Nigeria, calcium deficiency has been 

reported as the most prevailing cause of rickets5,6. 

The prevalence of rickets is reducing particularly in developed countries where there is routine 

vitamin D supplementation in infants and children but it still constitutes a significant burden in 

the developing countries including Nigeria6. Rickets is a cause of concern majorly because it 

reduces the linear growth of a child with associated bony deformities of varying degrees 

depending on its severity. This results in physical disabilities and negatively affects the quality of 

life of the child if left untreated5. 

The diagnosis of rickets can be made with suggestive clinical features and confirmed by elevated 

alkaline phosphatase and certain radiographic bony changes that are characteristic7. However, 

some children have bony deformities characteristic of rickets but with normal serum alkaline 

phosphatase and absence of characteristic features of rickets on plain radiograph, such patients 

are said to have Ricket-like bony deformities7. 

The index study is a ten-year (March 2010 to March 2020) review of rickets and Ricket-like 

bone deformities among children managed at the Paediatric Endocrinology units of two State 

Teaching Hospitals (Ekiti State University Teaching Hospital and LAUTECH Teaching 

Hospital, Osun State) in South-West Nigeria. 

MATERIALS & METHODS 

The index study is a retrospective descriptive study of all children managed for childhood rickets 

and rickets-like bone deformities at the Ekiti State University Teaching Hospital (EKSUTH) and 

LAUTECH Teaching Hospital (LTH) for 10 years from March 2010 to March 2020. Ethical 



clearance for the study was obtained from the Ethics and Research Committee of EKSUTH and 

LTH respectively. 

Data Collection 

Biodata and essential clinical information about patients seen at the endocrinology clinics of both 

centres were entered into an Excel spreadsheet at presentation for effective follow-up of the 

patients.  Relevant data were extracted, entered into and analyzed with the Statistical Package for 

Social Sciences for Windows version 22. Patients’ ages were categorized into three (3 years and 

below, >3 – 5 years, and above 5 years); the frequency of rickets and rickets-like bone 

deformities with sex distribution in each age category was determined and charted. Rickets and 

rickets-like bone deformities were also compared for both EKSUTH and LTH centres. The 

different types of rickets-like deformities were classified as knock-knee (genu valgum), bow legs 

(genu varum), wind-swept deformity and malunion of fractured bone; and their frequency was 

determined and charted. 

RESULTS 

A total of 66 Children were managed for childhood rickets and rickets-like bone deformities in 

the two-State Teaching Hospitals (Ekiti State University Teaching Hospital, Ado-Ekiti and 

LAUTECH Teaching Hospital, Osogbo), between March 2010 to March 2020. Forty-eight 

(72.7%) were managed at EKSUTH while 18 (27.3%) were seen at LTH. Of the 66 children, 

there are 39 (59.1%) males and 27(40.9%) females giving a male to female ratio of 1.4:1. The 

mean age for the presentation of rickets was 2.9 ± 1.68 years while the mean age for the 

presentation of rickets-like bone deformities was 3.3 ± 2.60 years. Figure 1 showed that the 

majority of rickets and rickets-like deformities were found in children aged 3 years and below. 



Rickets was found in 41 (62.1%) of the 66 patients, followed by rickets-like genu valgum in 14 

(21.2%). Genu valgum (knock knees) was the most common (56%) rickets-like bone deformities 

seen, Details of other rickets-like bony deformities are shown in Table 1.  

Of the 48 patients that were managed at EKSUTH, 25 (52.1%) had rickets while the remaining 

23 (47.9%) were managed for rickets-like bone deformities. Among the 18 patients managed at 

LTH, Osogbo, 16 (88.9%) had rickets while the remaining were cases of rickets-like bone 

deformities as shown in Fig.2.  

Figure 3 shows the pattern of distribution of rickets and rickets-like deformities according to age 

group and gender in each center. At LTH 84.6% of children aged 3 years and below had rickets 

compared to 62.5% of the same age group at EKSUTH. Also, rickets was the only presentation 

in the age groups older than 3 years at LTH compared to EKSUTH where there was almost equal 

representation of rickets and rickets-like bone deformities. Figure 3 also showed that females are 

mostly affected with rickets at LTH compared to EKSUTH where males predominated. 

DISCUSSION 

The occurrence of rickets is greater than that of rickets-like bone deformities in all age groups of 

the patients. This is similar to the finding of Fischer et al8 but contrary to the finding of Jones et 

al4 among Gambian children who found the majority of the children studied to have rickets-like 

bone deformities with few having active rickets. The Gambian study was a community-based 

study that involved screening of a large population of children for rickets-like bone deformities; 

by this, a lot of children who wouldn’t have presented to the hospital were discovered. The index 

study was hospital-based, and it is possible that more patients had rickets because of other non-

skeletal presentations, which may be life-threatening, thereby forcing the parents to bring such 



children to the hospital. Examples of such presentations include seizures, pneumonia, failure to 

thrive, delayed developmental milestone (delayed tooth eruption and delayed walking) etc7,9. 

The mean age for the presentation of rickets-like bone deformities in the patients was 3.3years. 

This was similar to the finding (median of 3.6years) of Jones et al 4. The patients with active 

rickets had a lower mean age of 2.9years. This is expected because rickets is very likely to 

prevent a child from walking on time, creating anxiety in the parents which makes them bring 

the affected children for a medical check-up. However, children with physiologic rickets-like 

bone deformities are very likely to start walking at the expected age and are otherwise healthy 

but for the deformed limbs which when persistent beyond parents’ expectation make them 

present before enrollment in schools. Rickets-like bone deformities may also be a complication 

of rickets which had been long-standing and left unattended to until it self-corrects, however 

leaving the bony manifestations as a residual manifestation7,10. 

Rickets was commoner in females at LTH unlike in EKSUTH where it was commoner in the 

males. This is possible because of the wearing of protective clothes called hijab by female 

children in the Muslim-dominated Osogbo. This could lead to vitamin D deficiency in them 

because of limited exposure to sunlight in such children10,11. Rickets can be prevented in the at-

risk population by regular health education in the hospitals and places of worship and by giving 

multivitamins to the infants, in addition to adequate nutrition and exposure to early morning 

sunlight.  

Genu valgum (knock knee) is the leading form of rickets-like bony deformities in the index 

study. This is in agreement with other studies.4,8 This is possible because of the mean age of 

presentation of the children which coincides with the age of highest incidence of knock knees as 



a result of physiologic reasons10,12. Children with rickets-like deformities are often managed 

conservatively and followed up till the age of 5 years when most of the physiologic rickets-like 

deformities are expected to have auto-correct. Persistence of physiologic rickets-like bone 

deformities beyond 5 years of age is sent to orthopedic surgeons for surgical correction13. 

  



CONCLUSION 

Rickets remains a significant problem in children in developing countries with associated bony 

abnormalities, which may be disabling and permanent when left untreated. Further awareness is 

needed in society about the prevention of rickets and early presentation for the treatment of 

children with such problems. 

  



 
Figure 1: Pattern of Rickets and Rickets-like bone deformities according to different Age-groups 
 
 

 

 
Figure 2: Distribution of Rickets and Rickets-like bone deformities at EKSUTH and LTH 
 
 
 
 
 



Table I: Frequency of rickets and rickets-like bone deformities in EKSUTH and LTH 
Description of Bone deformities Frequency Overall            

Percent (%)  
Sub-group 
percent(%) 

Rickets 41 62.1  
Rickets-like bone deformities: 
   Knock-knee (genu valgum) 14 21.2 56.0 
   Bow legs (genu varum) 9 13.6 36.0 
   Wind-swept deformity  1 1.5 4.0 
   Mal-union of the previous fracture 1 1.5 4.0 
Total 66  100.0 
 
 

 

 
Figure 3: Pattern of Rickets and Ricket-like bone deformities according to age-group& sex 
per centre 
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