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Abstract
Introduction: Congenital longitudinal deficiency of tibia is characterised by partial or complete absence of tibia with
relative intact fibula. It is uncommon condition, occurring approximately 1 per 1 million births. Standard treatment is
surgical intervention followed by prosthesis.

Case presentation: An 18 years old male with congenital type Ia tibial deficiciency (Jones classification based on
radiographic evaluations) of right side presented with scoliosis with drooping of left shoulder and broken prosthesis. He
was given modified through-knee prosthesis 3 years back as surgical intervention was refused. The altered biomechanics
was identified. He has  now been prescribed modified orthoprosthesis with ischial containment socket for uniform
weight distribution and proper gait pattern.

Conclusion: Patient's gait pattern, based on centre of pressure, force distribution and gait parameters and K4b2 energy
consumption was analysed with old and new prosthesis (immediately after and 6 weeks after gait training).The
orthoprosthesis showed nearest to normal gait pattern and proved to be comfortable and energy efficient.

Introduction:

Tibial hemimelia was first described by Otto in 1941,
also known as congenital longitudinal deficiency of

the tibia.The incidence has been estimated at 1 in 1
million live births, and the condition actually may be
bilateral in as many as 30% of patients1. It may be present
as syndromes: polydactyly-triphalangeal thumb
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syndrome (Werner syndrome), tibial hemimelia
diplopodia, tibial hemimelia-split hand/foot syndrome,
and tibial hemimelia-micromelia-trigonal brachycephaly
syndrome. The most widely used classification scheme
for tibial hemimelia is that of Jones,Barnes and Lloyd-
Roberts which is based on roentgenographic
presentation2.

In type 1a deformity, there is a complete radiographic
absence of the tibia and a hypoplastic distal femoral
epiphysis. In type 1b, there also is no radiographic
evidence of a tibia but arthrography, ultrasound, and
MRI, have shown tibial cartilaginous anlage. In type 3,
in which the proximal tibia is not radiographically visible.
The distal tibial epiphysis is sometimes visible, along
with a mature distal metaphysis; in type 4, which is rare,
the tibia is shortened, and there is a proximal migration
of the fibula with distal tibial fibular diastasis .Also called
as congenital diastasis of the ankle joint and congenital
tibiofibular diastasis.

Treatment: The two options for treatment of type 1a
deformities are knee disarticulation or knee
reconstruction (with or without foot amputation)
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followed by prosthesis. Brown described reconstruction
of type 1a tibial hemimelia3,4 where fibula was
surgically transferred into the intercondylar notch to
create a tibia. Here we present a case of congenital
type 1a tibial deficiency which was managed
conservatively.

Case Report:
A young male of 18 year with deformity of right limb
(Fig 1) since birth presented to the OPD. He complained
pain in right foot while walking and difficulty in sitting
with the prosthesis which was given to him 3 years back
and also recent breakage of the medial joint of the
prosthesis.

On physical examination of the patient, he had average
built. His right leg was short and deformed. There was
presence of only one bone which was present laterally
and the head was palpable and proximally displaced. The
right knee was fixed in 90 degree flexion. Ankle was in
fixed equinus with foot supinated and presence of 3 toes.
ROM of right side revealed full range at hip, fixed ankle,
AROM of knee – 90 to 140 degree and passively to 160
degree. MMT of the right side revealed power around
the hip to be 4/5. Knee, ankle, foot could not be tested.
He also had absence of right middle finger (Lobster hand)
and drooping of left shoulder. No other abnormality was
present. He was using a through knee prosthesis (Figs
2&3) since last 3 years for outdoor mobility and axillary
crutches for indoor mobility. On examination of the
prosthesis, it was 4 kg in weight. The socket was plug
fit with almost circular socket brim. There was breakage
of medial joint.

X-ray right leg (Fig 4) showed total absence of tibia,
proximal migration of head of fibula, fusion of talus and
calcaneus, four metatarsals and phalanges for 4 toes.

Based on Jones,Barnes and Lloyd-Roberts, he was
diagnosed as type Ia tibial deficiency2.

His old prosthesis was repaired and intial gait analysis
data by CDG5 and energy expenditure data by K4b26

was taken. He was prescribed orthoprosthesis with
modified ischial containment socket with posterolateral
opening, hollow shank (Figs 5 & 6). Silesian belt
suspension, single axis knee joint and SACH foot was
same as previous prosthesis. The new orthoprosthesis
was lighter in weight (2.5 kg). Repeat gait and energy
expenditure data (Figs 7-10) was taken immediately
after new orthoprosthesis and after gait training of 6
weeks.

Results:
Though pain in foot while walking or sitting was
immediately relieved with the orthoprosthesis and there
was improvement in both standing and sitting posture
but immediate data of gait parameters and energy
expenditure was worse than the old prosthesis that may
be due to patient’s old gait pattern. Gait training was
given for 6 weeks and the new data showed improvement
in gait parameters. Uniform distribution of COP. More
energy efficient gait. Table 1 shows various parameters
and comparison between old and new prosthesis.

Discussion:
With the old prosthesis,(a) there was imbalance in
weight transmission due to pain in deformed limb. The
foot was present in the posterolateral portion of the
socket, so weight line was falling medially while the
vertical component of GRF acting vertically up, creating
a couple at the knee joint. Also, during heel strike, there
was presence of anticlockwise movement around the
knee joint, to balance the shear component of GRF
which was acting clockwise which created another
couple at the mechanical knee joint. This could be
reason of breakage in the joint. (b) The drooping of
the shoulder could not be corrected by placing blocks
under the prosthesis.

Fig 1- Patient Sitting  Showing Right Limb Deformity;  Figs 2&3- Patient Standing Wearing Old Prosthesis with
Accommodative Socket;  Fig 4- An AP Radiograph of Right Leg Revealed Congenital Deficiency of Tibia and Foot Deformities;
Figs 5&6- Patient Standing Wearing New Prosthesis with Ischial Containment Socket and Posterolateral Opening
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Old prosthesis New  prosthesis

Heart rate (beats/minute): 98 Heart rate (beats/minute): 84

Oxygen consumption Oxygen consumption
(ml/minute: 930 (ml/minute: 430

Energy  consumption Energy  consumption
(kcal/minute): 3.93 (kcal/minute): 1.69

Table 1:  Shows Parameters of Old and New prosthesis

Figs 7&8- CDG (Computer Dynagraphy) Data with Old and New
Prosthesis Respectively

Figs 9&10- COP (Centre of Pressure) Data with Old
and New Prosthesis Respectively

The new orthoprosthesis was designed based on
principles of biomechanics. Weight bearing was through
distal part of patella and ischial tuberosity .Rotational
control of the ischial containment socket is provided
by the proximomedial brim and its bony lock against
the ischium, the shape and channels of the anterior wall,
and the post-trochanteric contour of the lateral wall7,8.
So proper weight transmission and rotational control
was done to avoid the previous error of coupling.

Take home message/Conclusion:
As per literature congenital tibial deficiency is ideally
treated with appropriate surgical procedures followed
by prosthesis. But in cases when surgery could not be

done due to any reason, modified orthoprosthesis based
on the principles of biomechanics may be considered.
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