
PERCUTANEOUS NEEDLE TENOTOMY FOR
PONSETI TECHNIQUE IN THE MANAGEMENT OF
CONGENITAL TALIPES EQUINOVARUS (CTEV)
RAHMAN MS1, ALAM MK2, SHAHIDUZZAMAN M3, RAHMAN A4

Abstract:
Background: The Ponseti method has become established treatment of choice in the
management of clubfoot i.e. congenital talipes equinovarus (CTEV). Tenotomy of Tendo-achillis
often is required as last step of ponseti method of treatment. This procedural note describes a
simple method of doing a percutaneous tenotomy of Tendo-achilles.

Methods: In Orthopedics OPD of Dhaka Medical College Hospital, Dhaka, percutaneous needle
tenotomy was done in 70 feet of 52 patients from September 2013 to May 2014 by the same
orthopedic surgeons for the management of CTEV by Ponseti technique.

Results: We have found this technique is very effective than the commonly practiced
percutaneous blade tenotomy or open tenotomy.

Conclusion: This simple method of tenotomy using a wide bore needle during treatment of
clubfoot in children can be a good surgical option.
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Introduction
Clubfoot, congenital talipes equinovarus (CTEV)
is a birth deformity occurring in one to three
per thousand live births.1 Tenotomy is a
common procedure for foot and ankle deformity
surgeries for many years. Before percutaneous
tenotomy evolved, for the treatment of clubfoot-
Achilles tendons were divided by open
operation2,3 e.g. with the tendon exposed in the
wound. Lacking antiseptic wound techniques,
infection supervened, & healing was delayed.
As a result, surgeons were not encouraged to
perform open division.

Open tenotomy was subsequently aided by
antiseptic and aseptic precautions, tendon
exposure became safe and encouraged section
with tendon overlap, by cutting obliquely, by Z-
lengthening in either sagittal or frontal planes,

or by zigzag as devised by Poncet of Lyon to
overcome post-traumatic shortening.4

At present, During the treatment of clubfoot
deformity by Ponseti technique, Percutaneous/
open tenotomies were performed in 85%
children.5-7 McGowan first described a
minimally invasive technique for tenotomies.8
Currently, Percutaneous tenotomy with
Surgical blade has been popularized for the
management of clubfoot by many surgeon.6, 9,
10 For percutaneous tenotomy, Minkowitz first
described using a large gauge needle for
percutaneous lengthening of the Achilles
tendon.11

In practice, Achilles tenotomies were
performed when midfoot pirani score came to
zero after serial casting by ponseti technique.
It is performed either in the operating theatre



or out-patient department using a general
anaesthesia or local anesthetic block. A small
incision was made at the medial aspect of the
Tendo-Achilles  using a #15 blade (Fig. 1) or
similar.12,13 The tendon was then transected,
and occasionally Posterior tibial vessels were
also got injured.14 The incision was bandaged
with or without simple interrupted sutures
followed by application of Plaster cast.
Postoperatively, wound was checked prior
application of cast. If suture were used, they
were removed at approximately two weeks.

This Needle tenotomy procedure provides a
simplified sutureless technique to avoid ugly
scar caused by open tenotomy procedure (Fig.
2). The percutaneous needle tenotomy
described here, will offer an almost risk free
procedure for the patient and a much simpler
technique for the surgeon.

from September 2013 to May 2014 by the same
orthopedic surgeons for the management of
CTEV by Ponseti technique.

In our study, modified percutaneous needle
tenotomy technique utilizes a 19-gauge needle
to perform release of Achilles tendon without
suturing and the patient may get the foot
without scar after the operation. This
technique is performed in the OPD under a
local anaesthesia block using 1% Lidocaine.
After the block is performed and the ankle
prepped, tendo-Achillis is palpated by keeping
the foot dorsiflexed (Fig. 3). To perform the
tenotomy, needle is inserted from the medial
border of the tendo-Achillis about one finger
breadth proximal to the insertion of tendo-
Achillis or the posterior heel crease (Fig. 4).

Fig.-1

Fig.-2

Methods
In orthopedics OPD of Dhaka Medical College
Hospital, Dhaka, percutaneous needle
tenotomy was done in 70 feet of 52 patients

Fig.-3

Fig.-4

Using the sharp beveled edge of the needle, a
sweeping motion is carried out to transect the
longitudinal fibers of the Achilles tendon (Fig.
5). A rolled cotton bandage to wrap the tenotomy
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wound was then applied. The patient is then
sent back to her mother’s lap for 15minutes.
Then, under aseptic precaution wound &
dorsiflexion were checked and a sterile
bandage was applied on the tenotomy wound
(Fig. 6). Above knee cast was then applied
keeping the ankle on dorsiflexion position.
Meticulous monitoring was done to check the
capillary refilling of the toes during & after the
application of cast. This cast is continued for 3
weeks.

family history (two were sibling). Father of three
patients and elder brother of two patients were
found to have club foot.

Table I
Demographic profile of the study population

(n=52)

Variable Number Frequency
%

Gender Male 32 61.53%

Female 20 38.47%

Age 1-6 months 41 78.84%

6-12 months 6 11.53%

13-18 months 3 5.77%

19-24 months 1 1.93%

25-30 months 1 1.93%

Family Positive 5 10%

history Negative 47 90%

Considering the number of involved foot, we
found that 18 patients (34.61%) had bi-lateral
club feet & 34 patients (65.39%) presented with
unilateral club foot (Table II). Among the
unilateral cases, right sided unilateral club feet
were 19 (36.53%) & left sided club feet were 15
(28.84%).In this study, Pre tenotomy mean
Pirani score was found 4.9 which 3 weeks after
tenotomy & final casting, became 0.75.The
mean number of above knee POP cast applied
on patients were 5.8 (range between 4-10).

Table II
Club foot profile of the study population (n=52)

Variable Frequency %

Affected foot    Bi-Lateral (18) 34.61%

               Uni-Lateral (34) 65.39%

Mean Pre tenotomy Pirani score 4.9

Mean Number of POP Cast 5.8

Mean Post tenotomy Pirani score 0.75

Mean Follow up period 4.5 months

Table III shows that in this study, 9 feet
(12.85%) out of 70 feet had some complications
in context to the Tenotomy. Among these, 4
feet had procedural difficulties due to aberrant
flattening of tendo Achilles. In 2 patients, there

Fig.-5

Fig.-6

Results
Among the patients, 32 (61.53%) were male and
20 (38.47%) were female (Table I). The male &
female ratio was 1:0.62.The mean age of this
study population was 4.02 months with a range
of 1 – 26 months. Among the patients, 41 cases
(78.84%) were in the age group of 1-6 months,
6 cases in the age group of 6-12 months, 3 cases
in the age group of 13-18 months, 1 case in
the age group of 19-24 months, and 1 case in
the age group of 25-30 months. Among these
52 patients, 47 patients (90%) had no positive
family history but 5 patients (10%) had positive
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was minor bleeding from the vessel (which was
controlled by applying pressure bandage over
the tenotomy puncture wound for 12 minutes).
Foot deformity was not corrected in 3 feet (Due
to neglected type of CTEV which were later
treated by soft tissue release surgery). In this
study, we did not encounter any skin or soft
tissue infection.

Table III
Complications of Percutaneous Needle Tenotomy

(n=70)

Complication Number of Frequency
foot %

Bleeding 2 2.85
Infection 0 0
Difficult procedure 4 5.71
In corrected foot 3 4.28
Total 9 12.85%

Discussion
A total of 52 patients (70 clubfeet) were enrolled
in this study. Among these 52 cases, male
patients were 32 (61.53%) whereas female
patients were 20 (38.46%). Previously Desai et
al.15 reported that boys were more commonly
affected than girls and his study ratio was 2:1.
In 2007, Haft, Walker and Crawford also
reported that 65% of their patients were male.16

Among those 52 patients, bilateral involvement
was found in 18 patients (34.61%), involvement
of right foot was in 19 patients (36.53%) and
left foot involvement in 15 (28.84%).  Similar
type of result was previously found by Laaveg
and Ponseti.17 In another study, Yamamoto
found that bilateral and unilateral affected
cases were almost equal in numbers.18

Changulani et al. reported 52% bilateral and
48% unilateral club feet in his study.19

In this study population, 47 patients (90%) had
no family history but 5 patients (10%) had
positive family history. A positive family history
also reported by Dietz in 2002 where he showed
that one-third of patients had club foot.20

Pre-tenotomy mean Pirani score in this study
was 4.9; Matuszewski, Gil and Karski found  pre-
treatment Pirani score for their patients
ranged from 4.5 to 6.21  The mean number of

plaster cast applied in our patients were 5.8
(range between 4-10). Dyer and Davis
mentioned mean number of casts required
during his study were 5.31 (2 to 9).22 Similar
observation was demonstrated by Singh et al.23

According to study by Changulani et al.19, the
mean Pirani score at presentation was 5.0 (4
to 6), at the end of initial treatment were 1.5,
mean number of casts required was six (2 to
12) which has similar outcome to this study.
Pirani score after final cast was found 0.75 in
our study. Matuszewski, Gil and Karski found
0.5 at 8 months to 1.5 Pirani score at 42 months
after Achilles tenotomy.21

Few Complications were observed during &
after percutaneous needle Tenotomy.
Complications were noted in 9 patients in 9
(12.85%) feet. Among these 9 feet, 4 feet had
procedural difficulties. In 2 patients, there was
minor bleeding from the vessel. Foot deformity
was not corrected in 3 feet (which were later
treated by soft tissue release surgery).
Changulani et al. observed 68% relapse after
initial treatment.19 Janicki et al. also reported
31%.recurrence that required additional
treatment.24 None of the foot in our study
required conversion or open tenotomy. There
was no skin/soft tissue infection in any of our
cases. Though, post tenotomy infection were
reported in the studies of Lourenço and
Morcuende in 2007  as well as  in another study
by Dyer and Davis.25,22

In this study, as we mainly focused on the
percutaneous needle tenotomy, the mean follow
up period for these patients were 4.5 months
(1 to 8 month). Changulani et al. assessed the
Ponseti technique for a mean period of follow-
up of 18 months (6 to 30).19 Lourenço and
Morcuende also followed-up clubfoot cases by
mean  period about  3.1 years (2.1 to 5.6) in
their study.25 Both the author assessed the
outcome of the Ponseti management in clubfoot
patients.

Conclusion
This percutaneous needle tenotomy procedure
offers a reliable and effective procedure at
correcting club foot deformity by Ponseti
technique. This technique is minimally
invasive, scar less, simple to perform, can be
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performed on OPD basis and has very few
complications. Although, conventional blade
tenotomy achieves good correction,
complications like damage to neurovascular
structures leading to bleeding or pseudo
aneurysms are not uncommon.14 In our series,
(70 feet in 52 patients), 65 feet achieved
optimum correction. Complications of needle
percutaneous technique include difficult
tenotomy in 4 feet, minor bleeding in 2 feet,
failure to correct the deformity in 3 feet. There
was no skin or soft tissue infection. None of
the feet in our series required conversion or
open tenotomy. The 19-gauge needle
percutaneous tenotomy technique provides an
effective means to perform Achilles tenotomy
with a very low risk of failure. It is a simple
surgical procedure for the OPD treatment of the
indicated clubfoot who underwent correction by
the Ponseti technique.
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