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ABSTRACT 
 

Introduction: Tibial Hemimelia is a rare congenital deformity which is associated with challenges 
in management. We document our experience and demonstrate the influence of socio-cultural 
beliefs in the management. 
Patients and Method: The clinical information of all the patients were retrieved from the patient 
medical records from 1st of November 2016 – 31st October 2020.  
Results: Three patients with four cases of Tibial Hemimelia were managed during this period. One 
of the patients had bilateral deformities with upper limb involvement and associated bilateral 
clubfeet. This patient had positive family history of congenital deformity. The mothers were below 
30 years of age with one of them being HIV positive. They were all males. One was delivered via 
cesarean section. No history of maternal ingestion of unprescribed drugs. All the cases were seen 
and counseled in our hospital regarding treatment options, outcomes and the consequences of not 
adhering to treatment. Despite counseling and initiation of treatment, two of the patients were lost 
to follow up. 
Conclusion: Tibial Hemimelia is a rare deformity worldwide with numerous treatment options with 
guided outcomes. There is need for support systems to be put in place, parental counseling and 
empathy cannot be over emphasized. 
 

Case Study 
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1. INTRODUCTION 
 
Tibial hemimelia (aka Tibial Deficiency) is a 
spectrum of disorders characterized by partial or 
complete absence of the tibia, an overgrown 
fibula, variable degrees of knee deformity and 
function, and an equinovarus foot [1]. In addition 
to these, the quadriceps may be normal, distally 
deficient or absent just as the patella may be 
normal, dysplastic or absent [2].

 
In some cases, 

the fibula may be dysplastic or double. The distal 
femur may be bifurcated as part of the disorder 
or in isolation [3,4]. Tibial hemimelia is the 
common feature in these syndromes: CHARGE 
syndrome; a pattern of eye, ear, nose and limb 
anomalies. Weber; a syndrome complex 
comprising tibial hemimelia, polydactyl and 
triphalangeal thumb; tibial hemimelia diploma 
syndrome; tibial hemimelia split hand/ foot 
syndrome; tibial hemimelia - trigonal 
brachycephaly syndrome [2,4,5] It is a rare 
congenital anomaly which affects 1:1000,000 life 
births [3–6].  The condition may be unilateral or 
bilateral, being more common on the right side 
than on the left [7].

 

 
There have been many attempts at classifying 
this condition: Jones in 1978 classified tibial 
hemimelia into 4 types: type I is absence of a 
visible tibia: subclass a; is a dysplastic distal 
femoral epiphysis and subclass b; well formed 
distal femoral epiphysis. Type II is an ossified 
proximal tibia and a distal tibial deficiency; type 
III is characterized by a distal ossified tibia and 
proximal tibial deficiency while type IV is a 
shortened tibia with distal tibiofibula diastasis. 
This classification is useful for planning 
treatment.

 
[2, 4, 8].

 

 
The Paleys's classification [2] is useful for 
treatment planning purposes. It has 5 classes 
and 2 subclasses: type I, is a hypoplastic 
nondeficient tibia, genu valgum, an overgrown 
proximal fibula and presence of normal plafond. 
Type II is proximal and distal tibial epiphyses 
present with a dysplastic ankle; with subtype A: 
well formed distal tibial epiphysis separate from 
proximal tibial physis, dysplastic tibial plafond 
and a relatively overgrown  proximal fibula, while. 
Subtype B is Delta tibia with proximal and distal 
epiphysis connected through a bracket physis, 
mal-oriented  dysplastic ankle, mal-oriented 
knee  and a hypoplastic plafond; subtype C, is 
delayed ossification ( cartilaginous enlarge) of all 
or part of the tibia [9]. Type  III has  proximal tibia 

and knee present, present medial malleolus, 
absent  tibial plafond and tibiofibular diastasis; 
subtype 3A consists of absent tibial plafond, 
present  medial and lateral malleolus, varus 
diaphysial bowed tibia,  distal fibula with foot 
internally rotated around tibia, talus may be 
positioned between the tibia and fibula due to 
absence of the tibial plafond, relative fibula 
overgrowth; subtype 3B is the above plus a skin 
cleft separating the tibia and fibula and a foot 
oriented towards the tibia. Type IV is distal tibial 
aplasia; subtype 4A consist of a normal knee 
joint, complete absence of the distal tibia from 
the diaphysis, pointed bone end covered by a 
separate skin pouch, relative overgrowth of the 
fibula while subtype 4B is characterized by 
present epiphysis but absent proximal physis, 
knee joint present, delayed ossification of 
epiphysis, relative overgrowth of the fibula. Type 
5 is complete tibia aplasia with subtype 5A 
consisting of complete absence of the tibia, 
present patellar, flexion contracture of the knee, 
equinovirus contracture of a dislocated foot and 
ankle. Subtype 5B is complete tibial aplasia, 
absent patellar, knee contracture, auto 
centralized fibula, normal quadriceps, knee 
capsule present while subtype 5C is complete 
absence of the tibia, patella, quadriceps muscle, 
a dislocated fibula and knee contracture [2]. 
 

Aetiology of tibial hemimelia is largely unknown 
[10] and no definitive genetic pattern of 
inheritance has been elucidated. Both autosomal 
and recessive genetic types of inheritance have 
been reported. Most of this condition seen has 
been sporadic though familial type of inheritance 
has been reported. [11,12].  
 
The treatment for tibial hemimelia by a large 
consensus is amputation or knee disarticulation 
[3,4].

 
Reconstructive surgery is considered in 

some patients with patella and tibial enlarge 
implying active quadriceps mechanism which can 
be established through an MRI. This 
reconstructive surgery is considered for Jones 
type I [2]. Inconsistent outcomes (as espoused 
by proponents of reconstructive surgery) have 
made it unpopular leaving ablative surgery as the 
popular option for all types of tibial hemimelia.  
 
The social and economic factors (the socio-
economic status indicators) such as education, 
income, occupation, family support systems and 
community safety with physical environmental 
factors affect the health status of an individual 
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and the population at large [13]. But in Nigeria 
other factors as religious beliefs, patronage of 
traditional African medicine and denial of reality 
affects the health seeking behavior of its citizens 
in general [14].This can reflect the value the 
country places on Health and Education. 
 

We report 3cases of tibial hemimelia at our 
hospital over a three year period but all were 
seen in a year. 
 

2. CASES  
 

A 3 months old male child, delivered through 
spontaneous vertex delivery at term. No history 
of maternal febrile illness or ingestion of 
unprescribed drugs, exposure to radiation or any 
other adverse event during pregnancy. There 
was a history of limb deformity in elder brother 
but no positive history in both maternal and 
paternal family.  Clinical examination revealed 
limb length discrepancy between both lower 
limbs. The right lower limb had hypoplastic thigh, 
absent knee with a flexion contracture of 70 
degrees. The knee could be passively extended 
to -15 degrees. The leg had an anterior 
curvature, with a very prominent lateral malleolus 
and absent medial malleolus. The foot was in a 
rigid equino-varus.  The left lower limb had 
similar features as right, except that the equinus 
was more severe.  The upper limbs have radially 
curved hands with two extra little digits each. 
There was normal arm region of both upper 
limbs. There was no asymmetry, no defects, no 
tufts of hair on the back, head and neck region 
were normal. The father is a fisherman and the 
mother a peasant farmer both living in a remote 
village with no amenities. 
 

X-ray showed absent distal femoral epiphysis, 
absent patella, an enlarged centrally placed 
fibula with anterior bowing. 
 

A diagnosis of Bilateral tibial hemimelia, Jones 
type Ia and bilateral radial club hand with 
polydactyly were made.  
 

Plan was to educate parents on child's condition, 
as it bothers on progression, treatment and 
treatment outcomes; Parents were offered 
ablative surgery and prosthetic fittings for both 
lower limbs of their child. The radial club hand 
was to be managed with serial manipulation and 
casting until further review.  
 

3. CASE 2 
 

An 11months old male infant delivered through 
Caesarian section to a HIV positive mother who 

is compliant with antiretroviral medications. 
Pregnancy and antenatal care were uneventful; 
brother is normal and no positive maternal and 
paternal family history of limb deformity. 
Examination reveals smaller right lower limb 
compared to the left, thigh was shorter, knee 
supple, leg was anteriorly curved with tenting of 
the skin at mid leg region. The foot was 
hypoplastic and in equinus, the big toe and 
medial malleolus was absent. The chest, 
abdomen, upper limbs and genitalia were 
normal. (see Fig. 1). 
 
A radiograph of the lower limbs showed a well 
formed femur, distal femoral epiphysis, fibula and 
a proximal tibial tapering into a sharp end.  
 
A diagnosis of tibial hemimelia, Jones type 2 was 
made. Parents were counseled on the problem 
and offered options of limb reconstruction or 
ablative surgery when child turns one year old. 
Serial manipulation and casting were 
commenced. Child was lost to follow up. 
 

 
 

Fig. 1. Gross picture of the deformity 
 

3. CASE 3 
 
 A 15days old neonate delivered at term to a 
30years old mother of 3 children devoid of limb 
deformity. No history of ingestion of over the 
counter drugs. Antenatal period was uneventful. 
No positive family history of maternal or paternal 
deformity of the limbs. On Examination the left 
lower limb has an hypoplastic  thigh, absent 
knee, anteriorly bowed leg, a cleft on the skin at 
mid leg level, a  prominent lateral malleolus , 
absent medial malleolus and an equino-varus 
foot. The right lower limb was 3cm longer than 
the left with anteriorly bowed leg. The head and 
neck, abdomen and both upper limbs were 
normal. The parents are petty traders with 
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secondary level education and live in town (See 
Fig 3 & 4). 
 

Radiograph of both limbs showed a normal femur 
and a slightly curved tibia on the right. A normal 
femur, knee and absent tibia were the findings on 
the left. A diagnosis of tibial hemimelia Jones 
type IA was made (See Fig 2). 
 

Parents were counseled for reconstructive 
surgery or ablative surgery depending on their 
compliance with finance. Two years after the 
management is for ablative surgery. 
 

 
 

Fig. 2. Babygram showing the deformity on 
the left 

 

 
 

Fig. 3. Showing progression of deformity 
after 2years 

 

 
 

Fig. 4. Showing Callosity on the distal femur 
as child ambulates on deformity 

5. DISCUSSION 
 
Tibial Hemimelia is a rare condition as seen in 
our series over the study period where we saw 3 
cases even though they all presented in a year. 
This is similar to that reported by other series [3, 
4].This may be due to under reporting or poor 
health awareness which is still a problem in 
Nigeria coupled with poor sociocultural believes, 
poverty and socioeconomic status, which have 
been shown to influence outcomes of other 
disease conditions [15]. 
 

Two of the patients in our series had no family 
history of limb deformities. A greater percentage 
of Tibial hemimelia occurs sporadically [2]. One 
of the patients had an older siblings with similar 
deformity. The existences of the deformity in 
multiple siblings have been reported [2, 16]. No 
specific inheritance pattern but some researchers 
reported familial type of inheritance and both 
autosomal dominant / recessive pattern 
[11,12,17]. The first case has bilateral deformity. 
There is a 30% incidence of bilateral pathology 
[2].Our first case had bilateral tibial hemimelia 
with bilateral radial club hand and polydactyl of 
both hands while the second case had absent 
right big toe. These congenital maldevelopments 
were associated with tibial hemimelia, which is 
known to occur with other congenital anomalies 
[2, 5].There was male preponderance in our 
series but other literature was not very clear on 
the sex predilection. There was equal affectation 
of both right and left lower limbs.  Most authors 
report 72% involvement of the right lower limb 
[2].This finding may be due to the small number 
of cases seen. The second and third patients had 
limb length discrepancy. Tibial hemimelia is a 
major cause of limb length inequality and this has 
great bearing on management planning [3 ]. 
 
The first patient presented a peculiar 
management challenge due to not only the 
bilateral involvement, but also the absent knees 
and hypoplastic quadriceps muscle — features 
which ruled out the options of a Brown 
procedure. Ablative surgery and prosthetic 
fittings were advised as best options but parents 
offered to seek a second opinion. The radial club 
hand were to be addressed with serial 
manipulation and casting for the time being. The 
second patient with Jones type 2 and third 
patient with type IV were offered reconstructive 
surgery when they turn one. Two of the patients 
never returned to clinic, we hope they show up 
sometime. The last case that returned did so due 
to cosmetic reasons.  
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The Brown procedure — which included a 
centralization of the fibula and Syme's 
amputation at one year for Jones type I offered 
hope to parents and patients with tibial 
hemimelia as it aims for limb salvage  but  the 
presence of a normal quadricep muscle is             
central to its success . Brown found most of the 
poor outcomes in patients with hypoplastic or 
absent quadricep muscles [10– 12]. Those 
patients with poor outcome were eventually 
offered ablative surgery as a salvage             
procedure [2, 18].

 
The procedure has a high 

failure rate therefore careful patient selection is 
key. 
 
Paley had attempted more complex 
reconstructive surgeries for all classes of tibial 
hemimelia using the presence of the patellar as a 
guide with variable results [2]. Ablative surgeries, 
disarticulation of the knee for Jones type I and 
below knee amputation for Jone's types II, and 
Syme's amputation for type IV, are by a large 
consensus the popular treatment modalities for 
tibial hemimelia [3,5,10,18].

 

 
Access to health care in Nigeria is largely on out 
of pocket expenditure; the health Insurance 
coverage is still very low, restricted to mostly 
those on government payroll or organized private 
sector like banking industries and multinational 
companies amongst others. In this study, the 
parents were of low socioeconomic status and 
can be influenced by the factors that affect the 
health seeking behavior of rural dwellers. 
Although some were literate but can still be 
influenced by religious and other sociocultural 
believes.  
 

6. CONCLUSION 
 
Tibial Hemimelia is a rare deformity worldwide 
with numerous treatment options with guided 
outcomes. Poverty, religious beliefs, denial of 
reality and poor socioeconomic status are some 
of the challenges affecting the                  
management of these conditions. There is need 
for a change in Government policies regarding 
budgetary provision for health and Education 
with the improvement in the poverty index of the 
country. 
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