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Case Report

Femoral bifurcation with ipsilateral tibia hemimelia: 
Early outcome of ablation and prosthetic fitting
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Abstract
Femoral bifurcation and tibia hemimelia are rare anomalies. Hereby, we present a case report of a 2-year-old boy who first 
presented in our orthopedic clinic as a 12-day-old neonate, with a grossly deformed right lower limb from a combination 
of complete tibia hemimelia and ipsilateral femoral bifurcation. Excision of femoral exostosis, knee disarticulation and 
prosthetic fitting gives satisfactory early outcome.
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Introduction

Bifurcation of the femur and tibial agenesis are rare 
anomalies.[1-3] Congenital deficiency of the tibia or tibial 
hemimelia occurs with an incidence of approximately 1 
per 1 million live births.[4] This rare lower limb anomaly is 
characterized by deficiency of the tibia with relatively intact 
fibula, which was classified by Jones in 1978,[5] Kalamchi 
and Dawe in 1985,[6] and Webers in 2008.[7]

Tibia hemimelia may be complete or incomplete, unilateral 
or bilateral, familial or sporadic, and it affects both 
genders.[7,8]

Tibia hemimelia and femoral bifurcation may occur 
independently in isolation.[2,9] More commonly, they co-exist 
and are accompanied by other congenital anomalies of the 
limbs or other parts of the body.[1,4,10]

Some of the reported associated anomalies include 
deficiency of the radius or ulna, Gollop-Wolfang complex, 
facial cleft, oligodontia, sacral agenesis, proximal focal 
femoral deficiency, congenital pyloric stenosis, tracheo-
esophageal fistula, congenital heart disorders, anorectal 
atresia, hemivertebra, tibia hemimelia-split hand/foot 
syndrome (TH-SHFM), Mirror (duplication) foot or hand, 

absent digits, etc.[11-14] The VACTERL association has been 
reported in tibia aplasia.[15]

Hereby, we report our findings of a Nigerian with complete 
tibia hemimelia and ipsilateral femoral bifurcation. This 
combination is extremely rare and there is paucity of 
reported cases in African children.

Case Report

A 12-day-old male, delivered by a para 4+0, 30-year-old 
woman at term, presented with deformities in the right 
lower limb. The pregnancy and labor were uneventful. 
He had physiologic jaundice which cleared without any 
intervention. The patient was said to be very active and 
well, except for the deformity. There was no family history 
of any congenital deformity and his other three siblings were 
normal. No history of infection, drug use or alcohol ingestion 
in the mother during pregnancy was reported and there was 
no history suggestive of diabetes mellitus in the mother. The 
parents were both subsistence farmers.

Examination revealed a very active neonate with gross 
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discrepancy in the appearance of the right and left lower 
limbs [Figure 1]. He was not pale, and was afebrile, had 
physiologic jaundice which cleared within a week of 
presentation without any intervention.

Head and neck region was essentially normal. Chest was 
normal in appearance; he had clear lung fields, heart rate 
was 136 beats/min, and no added sound was present.

Abdomen was full, moved with respiration, and there was 
no organomegaly. The perineum and external genitalia 
were normal.

Both the upper limbs were essentially normal. There were 
areas of hypopigmentation of the skin on the medial aspects 
of the left thigh and right leg. The left lower limb was grossly 
normal. The right thigh was hypoplastic compared with the 
left. There was a prominent bony swelling protruding from 
the anteromedial side of the distal femur; the overlying soft 
tissue was mobile.

There was right knee flexion contracture, hypoplastic leg, 
varus and adduction deformity of the right foot with absence 
of the right medial malleolus. The patella was not palpable 
and could not be located with ultrasonography. All toes were 
present. There was no neurovascular deficit. The spine was 
essentially normal.

X-ray showed a normal proximal femur, right anteromedial 
distal femoral exostosis with diaphyseal extension of 
its sessile base, giving a Y-shaped right femur (femoral 
bifurcation). The right distal femoral ossification center 
was initially absent but later appeared in the X-ray taken 
at 11 months of age [Figure 2].  The X-ray of other bones 
of the body and ultrasonography of the abdomen did not 
reveal any anomaly.

A diagnosis of Jones type Ib right tibia hemimelia with 
ipsilateral femoral bifurcation was made.

Excision of the exostosis, centralization of the fibula, and 
later on, limb lengthening procedure were initially planned 
for. Symes amputation was also discussed.

Parents, however, opted for disarticulation and excision of 
the exostosis to avoid multistage surgery with uncertain 
prognosis.

The patient had right knee disarticulation and excision of 
the exostosis at age 13 months. He is presently fitted with 
a prosthesis with which he has started ambulation.

Discussion

Femoral bifurcation is rare and is usually associated with 
tibia aplasia and other deformities.

The clinical presentation of a patient with femoral 
bifurcation and tibia hemimelia will depend on the severity 
of the hemimelia, age at presentation and other associated 
anomalies. Our patient was quite healthy except for the 
deformity in the affected right lower limb. His condition  
was sporadic as there was no family history of any congenital 
limb anomaly.

The morphology is varied in femoral bifurcation.[16] In 
this patient, the main femur was placed laterally, while 
the bifurcated portion presented like an anteromedial 
solitary exostosis with a cartilage cap [Figure 2]. The 
femur was flattened over a wide area as opposed to what 
is commonly seen in solitary osteochondroma. Unlike 
that reported by Ogden, the only distal secondary femoral 
ossification center was laterally placed in the 11th month 
X-ray film; this was absent in the 12th day X-ray film. The 

Figure 1: Gross discrepancy in the length of the right and left 
lower limb in an 11 months old infant with right tibia hemimelia 

and ipsilateral femoral bifurcation

Figure 2: Antero-posterior and lateral X-rays showing the femoral 
bifurcation and the ipsilateral tibia hemimelia in 11 months old 

infant
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cartilage-capped exostosis causing the Y-appearance of 
the femur was excised, leaving the main femur with the 
distal secondary ossification center which was flat in 
shape and also looked hypoplastic.

The patient had Jones type Ib tibia hemimelia with severe 
knee flexion deformity and weak quadriceps power and a 
large disparity in the lengths of the right and left legs.

Tibia hemimelia often produces major limb length 
discrepancy and foot deformity. Factors to be considered 
in deciding whether to perform reconstructive or ablative 
surgery include the severity of the aplasia, the expected leg 
length discrepancy, the anomalies of the foot, the status of 
the knee and quadriceps muscle.[5,6,17]

The traditional method for treating complete tibia 
deficiency is knee disarticulation as the outcome of Brown 
centralization of the fibula was usually less satisfactory, 
especially with severe knee flexion deformity and weak 
quadriceps power.[18,19] 

With the advent of the Illizarov frame, many more limb 
salvage procedures are being performed for severe type 
I tibia hemimelia with functioning quadriceps and foot. 
After a successful centralization, limb length equalization 
is another daunting challenge to overcome. Complications 
following limb lengthening are related to the severity 
of the discrepancies. The use of Illizarov technique has 
improved the outcome of limb salvage procedures in this 
severe form.[17,20]

When there is severe limb length discrepancy, limb 
lengthening may not succeed and a secondary amputation 
may be necessary.[20] The result of early disarticulation with 
prosthetic fitting is more certain and gives satisfactory result 
when performed early as patients usually accept it like 
congenital amputation.[3,14,19]

In our environment, ablative surgeries are not easily 
accepted, but in this patient, it was accepted fairly easily. 
This may be due to the severely disfiguring nature of this 
combination of deformities and the uncertain outcome 
of reconstructive surgeries. The fact that the parents also 
pay for the treatment amidst scarce resources might also 
have influenced the early consent for ablative surgery. In 
environments where treatments are not funded by patients 
or parents, economic considerations are less important in 
giving consent for surgery.

Our patient with severe limb length discrepancy, knee 
flexion deformity and weak quadriceps had excision of the 
femoral exostosis, knee disarticulation and prosthetic fitting, 
and he is now ambulant.

Conclusion

We conclude that excision of the bifurcated femur, knee 
disarticulation and prosthetic fitting give good early 
outcome in this rare condition of bifurcated femur with 
ipsilateral complete hemimelia of the tibia.

References

1.	 van de Kamp JM, van der Smagt JJ, Bos CF, van Haeringen A, Hogendoorn 
PC, Breuning MH. Bifurcation of the femur with tibial agenesis and additional 
anomalies. Am J Med Genet A. 2005;138:45-50.

2.	 Ostrum RF, Betz RR, Clancy M, Steel HH. Bifurcated femur with a normal tibia 
and fibula. J paediatr Orthop 1987;7:224-6.

3.	 Suganthy J, Rassau M, Koshi R, Battacharjee S. Bilateral tibia hemimelia. Clin 
Anat 2007;20:460-4.

4.	 Kara CS, Toros T. Congenital deficiency of the tibia: A report on 22 cases. J 
paediatr Orthop B 2001;10:161-3.

5.	 Jones D, Barnes J, Llyod Roberts GC. Congenital aplasia and dysplasia of 
the tibia with intact fibula. Classification and management. J Bone Joint Surg 
1978;60:31-9.

6.	 Kalamchi A, Dawe RV. Congenital deficiency of the tibia. J Bone Joint Surg 
1985;67:581-4.

7.	 Weber M. New Classification and Score for tibia hemimelia. J child orthop 
2008;2:169-75.

8.	 Ofiaeli RO. Congenital longitudinal deficiency of the tibia. Report of two cases, 
Both siblings of same parentage. West Afr J Med 1998;17:121-3.

9.	 McKay M, Clarren SK, Zorn R. Isolated tibial hemimelia in sibs: An autosomal 
recessive disorder. Am J med Genet 2005;17:603-7.

10.	 Matsuyama J, Mabuchi A, Zhang J, Iida A, Ikeda T, Kimizuka M, et al. A pair 
of sibs with tibial hemimelia born to phenotypically normal parents. J Hum 
Genet 2003;48:173-6.

11.	 Raas-Rothschild A, Nir A, Ergaz Z, Bar Ziv J, Rein AJ. Agenesis of tibia with 
ectrodactyly/Gollop-Wolfgang complex associated with congenital heart 
malformations and additional skeletal abnormalities. Am J Med Genet 
1999;84:361-4. 

12.	 Jose R,  Kamath A, Vijayaraghavan S, Varghese S,    Nandakumar N. Tibia  
Hemimelia with mirror foot. Eur J Plast Sur 2004;27: 39-41

13.	 Richieri-Costa A, Guion-Almeida, Van den Ende J. Sporadic ,Idiopathic Multiple 
congenital anomalies syndrome with Mandibulofacial dysostosis and tibia 
hemimelia. Am J Med Genet 2005;41:330-2

14.	 Milliner S. Combined congenital diastasis of the inferior tibiofibular joint with 
contralateral distal femoral bifurcation and hemimelia of the medial structures. 
A case report. S Afr Med J 1978;54:531-3.

15.	 Castori M, Rinaldi R, Cappellacci S, Grammatico P. Tibial developmental  
field defect is the most common lower limb malformation pattern in VACTERL 
association. Am J Med Genet A 2008;146A:1259-66.

16.	 JA Ogden. Ipsilateral femoral bifurcation and tibial hemimelia: A case report. 
J Bone Joint Surg Am 1976;58:712-3.

17.	 Javid M, Shahcheraghi GH, Nooraie H. Illizarov lengthening in centralized fibula. 
J paediatr Orthop 2000;20:160-2.

18.	 Schoenecker PL, Capelli AM, Millar EA, Sheen MR, Haher T, Aiona MD, et al. 
Congenital longitudinal deficiency of the tibia. J Bone Joint Surg 1989;71:278-87.

19.	 Epps CH Jr, Tooms RE, Edholm CD, Kruger LM, Bryant DD. Failure of 
centralization of the fibula for congenital longitudinal deficiency of the tibia. 
J Bone joint Surg 1991;73:858-67.

20.	 Hosny GA. Treatment of tibia hemimelia without amputation: Preliminary 
report. J paediatr Orthop 2005;14:250-5.

How to cite this article: Orimolade EA, Ikem IC, Oginni LM, 
Odunsi AO. Femoral bifurcation with ipsilateral tibia hemimelia: 
Early outcome of ablation and prosthetic fitting. Niger J Clin 
Pract 2011;14:492-4.
Source of Support: Nil, Conflict of Interest: None declared.


