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Split tibialis anterior tendon transfer to treat ambulatory children
with spastic cerebral palsy
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Abstract
Treatment of ambulatory children with spastic cerebral palsy complaining from dynamic equino varus deformity by split tibialis anterior
tendon transfer (STATT), because over activity of tibialis anterior muscle and weak antagonist muscles are the main cause of the deformity.
The purpose of this study is to assess the postoperative results of split tibialis anterior tendon transfer, according to Garceau and Palmer
criteria.
Methods: 13 feet in 13 ambulatory children with spastic cerebral palsy complaining from dynamic equino varus deformity brought to the
hospital by their parents, preoperatively 7 of the fair, 6 of them were poor, while postoperatively 2 of them became excellent, 10 of them
good and 1 of the fair. Their ages ranged from 4-8 years old, and average 4.9 years.
Results: The result of this prospective case series study assessed by using Garceau and Palmer criteria, which improved from 1.54 point
preoperatively to 3.08 pints post operatively.
Conclusion: Split tibialis anterior tendon transfer, is a good method for treating ambulatory children with spastic cerebral palsy complaining
of dynamic equinovarus deformity of the forefoot and midfoot which is due to overactivity of tibialis anterior muscle and weak antagonists.
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Introduction
Cerebral palsy is a static encephalopathy defined
as a non-progressive disorder of posture and
movement 1,2,3,4. Cerebral palsy was first
described by William Little’s in 1862 and called
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Little’s disease5,6,7,8,9. In 1974 Hoffer et al. first
described split tibialis anterior tendon transfer to
correct supination and varus deformity of the mid
foot secondary to spasticity of the anterior tibial
muscle9,10. The result of the current study is
assessed according to Garceau and Palmer
criteria, which is based on the presence or
absence of metatarsus adducts, heel varus and
equinus. A normal appearing foot other than
being smaller than the opposite foot was
considered as an excellent result (4 points). Mild
deformity in one or two parameters a good result
(3 points), moderate deformity in all three
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parameters a fair result (2 points), and a sever
deformity in all three parameters a poor result (1
point)11,12,13.
We have done this study in order to evaluate the
operative results of split tibialis anterior tendon
transfer in ambulatory children with spastic
cerebral palsy with dynamic equinovarus fore
foot according to Garceau and Palmer criteria.
However, several methods are available for split
tibialis transfer we think this is the best method
for correction equino varus deformity in children
with spastic cerebral palsy. A dynamic varus
deformity can be treated by split tendon transfer
to the outer side of the foot (only half of the
tendon is transferred to avoid the risk
overcorrection into valgus)2.
Methods
This is prospective case series study done on 13
ambulatory children with spastic cerebral palsy,
13 feet with dynamic equino varus fore foot and
mid foot deformities, between March 2015 and
April 2019. The mean follow up was 2.9 years.
Their age ranged from 4-8 years, average 4.9
years. Males to female ratio were (7:6).
In three of them the other foot is just equinus
deformity treated by concomitant percutaneous
elongation of tendoachillis. Four of them
presented with rigid equinovarus due to ankle
contracture preoperative serial casting done for 6
weeks at 2 weeks intervals till they became
supple. The static deformity will changed to
dynamic deformity, equinovarus, then to control
muscles imbalance and prevent recurrence we did
split tibialis anterior tendon transfer (STATT).
Surgical Procedure
Chance of infection of the surgical procedure is
minimized by giving third generation
Cephalosporin “Cefotaxime 250 mg i. v.” before
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application of tourniquet after performing
sensitivity test. Non touch technique is used
during the surgical procedure and post
operatively Cefixime suspension is given orally
for three days. Under general anaesthesia, supine
position, under pneumatic tourniquet control a 3
centimetre longitudinal incision was done along
the course of tibialis anterior tendon from the
inferior margin of the extensor retinaculum to its
distal insertion on the medial cuneiform and first
metatarsal bone. Dorsalis pedis artery was
protected. The second incision done over the
anterior aspect of the leg at musculotendinous
junction, anterior tibial tendon is identified;
umbilical tape is passed into the second incision
Figure one. The medial half of the tendon was left
attached to the first metatarsal and first
cuneiform, but the lateral half was detached from
its insertion by using scalpel blade 11 which has
a sharp tip which is very good for this procedure,
whip stitch suture technique is used for securing
the detached lateral half of the tibialis anterior
tendon, the suture material was strong No.1
slowly absorbable monofilament suture material
Polydioxanone suture (PDS). The third incision
made over the third cuneiform (which is along the
third metatarsal bone) image intensifier is used to
confirm the third cuneiform and the lateral half of
the tendon passed under the extensor retinaculum
into the third incision. A hole drilled in the third
cuneiform from dorsal to plantar surface usually
we used a drill bit with 4.5 mm in diameter and
sometimes the hole was widened slightly with a
large curette, to became the same diameter of the
tendon. A subcutaneous tunnel was created
between the first and second incisions, keeping
the transferred lateral half of tendon and to pull
out from first to second incision. The tendon
passed under the extensor retinaculum and finally
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through the drilled hole and withdrawn from the
plantar surface of the foot and sutured tightly
under tension outside the skin over a gauze
sponge while the foot is placed in plantigrade
position Figure two. Stability of the tendon is
improved by suturing the tendon to the
periosteum and surrounding soft tissue. The
tourniquet was deflated, any bleeding is
controlled and the incisions closed Figure three.
Below knee P.O.P cast was applied in 9 of the
cases, while in 4 of them with associated equinus
deformities and concomitant percutaneous
elongation of tendoachillis, the P.O.P. cast
extended to above knee in 90 degrees flexion
position. Postoperatively, the patients were
allowed to weight bear as tolerated, the cast was
removed at 6 weeks postoperatively. The patients
were then followed at 3 months intervals for one
year. Then 6 months intervals for 2 years and then
we informed the family that the follow up should
be continued annually till skeletal maturity.
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Figure (2) the suture was tightened and ligated on the gauze sponge in
neutral position of the foot.

Figure (1) the first and second incisions were done for detaching
of lateral half of tibialis anterior
Figure (3) shows the location of the three incisions in the foot anteriorly.
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Results
The results are summarized in Table 1 in which 6
of the cases were male and 7 of them were female
their age ranged from 4-8 years and average is 4.9
years. The results were assessed according to
Garceau and Palmer criteria, which is based on
the presence or absences of metatarsus adductus,
heel varus and equinus, clinical appearance
according to Garceau and Palmer criteria
improved from 1.54 points preoperatively to 3.08
points postoperatively.
According to Table 2 in which the results were
assessed by Garceau and Palmer criteria, 7 of the
preoperatively were fair, and 6 of them were poor
while postoperatively 2 of them became excellent
10 of them good while 1 of them was fair.

Table 1 age and gender distribution of the cases, pre and post-operative garceau
and palmer scoring.
Series
Age in
Preoperative
Postoperative
Gender
No.
years
scoring
scoring

1

4

Female

Fair

2

Good

3

2

5

Female

Fair

2

Excellent

4

3

6

Female

Poor

1

Good

3

4

5

Male

Poor

1

Good

3

5

4

Female

Poor

1

Good

3

6

5

Male

Poor

1

Good

3

7

4

Male

Fair

2

Good

3

8

6

Male

Fair

2

Good

3

9

8

Female

Fair

2

Good

3

10

4

Male

Fair

2

Good

3

11

5

Male

Fair

2

Good

3

12

4

Female

Poor

1

Excellent

4

13

4

Female

Poor

1

Fair

2
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Table 2 pre and post-operative assessment of the cases according to
Garceau and Palmer criteria.
Preope
rative
No. of
the
patient
s
0
0

Preopera
tive
Garceau
and
Palmer
scoring

Fair ( 2 points )

7

Poor ( 1 point )
Total

6
13

14
points
6 points
20
points
1.54
points

Garceau and Palmer
criteria

Excellent ( 4 points )
Good ( 3 points )

Mean

2
10

Postoper
ative
Garceau
and
Palmer
scoring
8 points
30 points

1

2 points

0
13

40 points

Postoper
ative
No. of
the
patients

3.08
points

Discussion
This prospective case series study on 13 feet of
13 ambulatory children with spastic cerebral
palsy complaining from dynamic equinovarus
deformity, by doing STATT, which is considered
to be more effective than full tibialis anterior
tendon transfer, as it is distributing equally the
muscle power eliminating the possibility of
residual deformity or over action similar to the
study done by, Vlachou M, and Dimitris
Dimitriadis10 .We passed the transferred lateral
half of tibialis anterior tendon under the extensor
retinaculum, the advantage of this technique is
that it preserve it’s normal mechanism and
prevents the tendon from bowstring when the foot
is dorsiflexed, while the subcutaneous transfer
cosmetically displeasing and may cause skin
irritation when it rubs against the shoes .similar
to the studies done Thompson et al., Abdel-AAI
M et al.11,12. We transferred the lateral half of
tibialis anterior tendon to the third cuneiform in
contrast to the study done by Hoffer et al., which
he was transferring to the cuboid9,10 because the
third cuneiform is more medially located than
cuboid, so there will be less tension on the
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tendon. Our method is similar to the study done
by Kou et al.10 .
The risk of tendon pull out is minimized by
double fixation technique in which at the entry
site of the tendon to the 3rd cuneiform by suturing
to the periosteum and surrounding soft tissues
and on the sole of the foot outside the skin the
tendon is tight on a gauze, this differs from the
study done by Agrawal A.K9. In which he used
Bio-Tenodesis absorbable interference screw, as
we have shortage of this implant, and our method
is costless.
Conclusion:
Split tibialis anterior tendon transfer is a good
method for treating ambulatory children with
spastic cerebral palsy complaining from dynamic
equinovarus deformity of forefoot and midfoot
which is due to over activity of the tibialis
anterior muscle and weak antagonist.
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