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ABSTRACT 
 

Varus deformities of the lower limbs are common problems in both children (Blount disease), and the older age group. The classification and 
management is a great challenge requiring a multidisciplinary approach to prevent a recurrence. In addition, the associated morbidities 
need earlier detection and management. The current review highlighted the etiology, epidemiology, diagnosis, treatment, prognosis, and 
recurrence. Importantly, the review assessed the associated comorbidities that if not corrected might negatively affect the prognosis and 
endanger the patient's life. We searched the PubMed, Cochrane Library, and Google Scholar for recent trends in varus deformities; in 
addition, we searched the grey literature and screened the references of the included studies. The keywords " Varus deformities", "Blount 
disease", "rickets", "vitamin D deficiency", were used with protean "AND and OR". We identified 245 articles, of them eight full text were 
screened, and only three evaluated the association of Blount disease and vitamin D deficiency and were eligible for meta-analysis., other 
studies were included in a narrative review. The studies pooled in the meta-analysis included 1924 patients and 1661 events. No association 
was evident between vitamin D deficiency and BD (odds ratio, 4.13, 95% CI, 0.45-38.10, P-value, 0.21). However, the small number of the 
study included and considerable heterogeneity limited our results (I2 =93%, Chi-square, 28.79, and df =2). Further studies evaluating this 
important topic are recommended. 
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INTRODUCTION 
 

Tibial deformities are common among children; they are either 

congenital or acquired. The management is faced with 

problems, obstacles, and complications (Tsibidakis et al., 

2014). Taylor Spatial Frame has shown success among 

children with morbid obesity with minimal complications (Li et 

al., 2013). Fixation methods and osteotomy are effective; other 

surgical management includes lateral hemiepiphisyodesis and 

physeal bar resection. However, uniform weight distribution 

across the knee joint is vital (Huang et al., 2014; Vukašinović et 

al., 2013). Tibia vara (Blount's disease) is the most common 

cause of genu varum deformity among adolescents and 

children worldwide, the uneven stress distribution on foot 

bones and changes in loading of knee menisci, tibial articular 

cartilage, and subchondral bone was documented (Özkan et al., 

2013). Obesity is a common risk factor for both tibia vara and 

slipped upper femoral epiphysis. Besides, the later deformities 

were found to co-exist (Sanghrajka et al., 2012; Jamil et al., 

2015). Blount's disease (BD) is essentially multifactorial and 

the association with hypertension, vitamin D deficiency, 

morbid obesity, and rheumatic disorders was observed 

(Taussig et al., 2016; Pereira‐Santos et al., 2015; Rasheed et al., 

2020). A multidisciplinary approach is needed to avoid 

treatment failure and recurrence. Thus, this review assessed 

investigated the association of vitamin D deficiency, slipped 

upper femoral epiphysis, obesity, hypertension, and BD.  

 

Etiology 

The etiology is multifactorial with genetic susceptibility and 

mechanical overload leading to osteochondrosis in the 

proximal tibial epiphysis and physis and ending in physical 

bars. Blacks and Hispanic obese males being the most affected 

(DMTS and De Leucio, 2020). 

Epidemiology 

There are two types, childhood that affected the age group 2-5 

years and usually bilateral and more severe and a less severe 

unilateral adolescent variant (>10 years). With an 

intermediate type in-between. Black obese children are more 

affected in the Americas and Caribbean. Besides, the disease is 

more severe. However, these associations are not observed in 

other parts of the World (Janoyer, 2019). 

Diagnosis 

Clinically the disease presented by bowing of tibia, limb 

shortening, and osteoarthritis of the knee joint. 

X-ray: is the mainstay of diagnosis, Langenskiold classification 

is widely used with minimal inter-observer and intra-observer 

bias. The classification is based on epiphyseal depression and 

fragmentation at the proximal medial tibia. Six grades ranging 

from Medio-distal beaking of the upper proximal tibial 

metaphysis (stage 1) to closure with bony bridge 
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(Langenskiold, 1952; Khanfour, 2012). Long-leg is needed 

(from hip to ankle bilaterally). Drennan angle (Metaphyseal-

diaphyseal Angle) is a perpendicular line drawn from 

metaphyseal beaks along the tibial axis. An angle of less than 

10° resolve in 95% of patients and close observation is needed 

for   11-16° (DMTS and De Leucio, 2020; Park et al., 2019). A 

magnetic resonance staging is also present. However, X-ray 

staging is widely used. Importantly, staging is only needed for 

the infantile type of BD.   

Magnetic Resonance Imaging 

Although the main pathology is the enlargement of medial 

menisci and mid-coronal thickness of the medial tibial 

epiphyseal cartilage. However, medial femoral epiphyseal 

cartilage may show increased signals in half of the patients. 

MRI is more accurate than a radiograph (detects the early 

cartilaginous changes) helps to delineate the extent of the 

disease in the lateral knee and other knee compartments (Ho-

Fung et al., 2013). 

Treatment 

Follow-up is vital as spontaneous regression is observed in the 

infantile variant. The treatment is a complex surgery, so a 

thorough evaluation and planning for all deformities are 

needed. The severity and maturity of the patients are the two 

major determinants of the intervention. The goal of the 

treatment is to correct the three-dimensional deformity with 

minimal recurrence. Immature patients with moderate 

deformities are better treated with guided growth, while 

osteotomy or physeal distraction are good choices for severely 

affected patients who are more mature (de Pablos et al., 2018). 

Brace use is controversial, it might be helpful in non-obese 

children before 3 years of age, an osteotomy is needed before 

age four (Sabharwal and Sabharwal, 2017). 

Graded Growth 

A minimum of four years of growth is needed, the treatment is 

based on the principle of compression inhibits longitudinal 

growth. Tension band plating, pinning, and 

Hemiepiphysiodesis of the lateral epiphysis with staples are 

used. 

Prognosis 

The prognosis is good in the infantile form, early detection and 

proper treatment are vital to prevent progression, recurrence, 

and complications. 

A multidisciplinary Approach for Effective Care 

A collaborative teamwork is vital including a pediatric 

orthopedic Surgeon, Physical medicine and rehabilitation 

professionals for early rehabilitation, Orthotists if a brace is 

needed, and metabolic physician for the management of the 

associated metabolic disorders (DMTS and De Leucio, 2020). 

Recurrence 

A high recurrence rate was observed among patients with 

gross deformity with delayed presentation, and medial 

metaphyseal Slope (Laoharojanaphand et al., 2019), while the 

relationship with demographic factors including age is 

controversial (LaMont et al., 2019; Chotigavanichaya et al., 

2002). 

The Importance of Blount's Disease and its Confusing Tail with 

Rickets 

Blount's disease is increasingly diagnosed due to the global 

rise of obesity among children, BD is a rickets mimicker, if not 

correctly diagnosed and managed promptly, and lethal 

complications might develop including deformities of the distal 

femur, knee, and tibia, in addition to short stature and 

premature osteoarthritis (Bhattacharjee et al., 2016). Table 1 

illustrates a comparison between Blount,s disease and rickets.  

Table 1. Blount's Disease versus Rickets 

Character Blount's disease Rickets 

Cupping, fraying, and 

splaying of metaphyses 
Absent Present 

Deformity 

Proximal tibial 

deformity with 

medial beaking 

Diffuse bowing 

throughout the bone 

Obesity, African 

ethnicity, female sex, 

early walking factors 

Associated Not necessarily 

Involvement of upper 

limbs and enlargement 

of the costochondral 

junction 

Not present May be present 

Vitamin D deficiency Weak association Strong association 

 

Differential Diagnoses 

Other differential diagnoses are physiological bowing in which 

improvement in tibial metaphyseal-diaphyseal angle is 

observed on follow-up avoiding unnecessary X-rays (Park et 

al., 2019), importantly, stage-1 of BD has one in three chance of 

healing with follow-up. Other differential diagnoses are 

skeletal dysplasia and fibular hemimelia. 

The Association between Vitamin D Deficiency and Blount's 

Disease 

A retrospective study published in the United States concluded 

the association of vitamin D deficiency with BD. Besides, the 

association was strong in males with very low vitamin D levels 

(<16 ng/mL) (Montgomery et al., 2010). A study was 

conducted in South Africa among fifty patients with BD 30 with 

infantile, four juvenile, and 16 adolescent. The study showed 

no differences between BD and the normal population 

regarding vitamin D status (Lisenda et al., 2016). Another 

study from Malawi showed no difference between children 

with rickets and BD regarding vitamin D level (Braithwaite et 

al., 2016). The author found a low calcium level leading to 

secondary hyperthyroidism and low phosphate level. 

Blount disease and vitamin D deficiency Meta-analysis 

MATERIALS AND METHODS 

We searched the PubMed, Cochrane Library, and Google 

Scholar for recent trends in varus deformities; in addition, we 

searched the grey literature and screened the references of the 

included studies. The keywords " Varus deformities", "Blount 
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disease", "rickets", "vitamin D deficiency", were used with 

protean "AND and OR". We identified 245 articles, of them eight 

full text were screened, and only three evaluated the 

association of Blount disease and vitamin D deficiency and 

were eligible for meta-analysis., other studies were included in 

a narrative review. The studies pooled in the meta-analysis 

included 1924 patients and 1661 events.  

RESULTS AND DISCUSSION 

No association between vitamin D deficiency and BD (odds 

ratio, 4.13, 95% CI, 0.45-38.10, P-value, 0.21). However, the 

small number of the study included and considerable 

heterogeneity limited our results (I2 =93%, Chi-square, 28.79, 

and df=2). Also, we compared vitamin D status with that in the 

general population in the studies countries when no face-to-

face comparison is available (Mastala et al., 2013; Kija et al., 

2019). Figure 1. The contradicting results might be explained 

by the different cut-off values used (16 versus 30 nmol/L). 

Also, the former study assessed obese children and the later 

study group was overweight.  

 

 

Figure 1. Blount disease and vitamin D deficiency 

 

Obesity, and Obstructive Sleep Apnea and Postoperative 

Complications 

Obstructive sleep apnea among patients with Blount's disease 

is underdiagnosed despite the grave post-surgical 

complications including arrhythmia, atelectasis, and 

respiratory failure. The primary driver of these complications 

is obesity, which may be present in 100% of patients (Jardaly 

et al., 2020). Importantly, the associated sarcopenia may add 

greatly to the suffering of patients with the disease The 

association between diabetes mellitus, hypertension, and 

hypothyroidism were also reported (Aly et al., 2020; Bowen et 

al., 2009; Taussig et al., 2016; Kadowaki et al., 2017). 

CONCLUSION 

Blount disease (BD) is a great mimlcker of rickets. However, no 

association was found between the disease and vitamin D 

deficiency. 
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