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ABSTRACT
Objective: To clinically evaluate, the effectiveness of percutaneous tenotomy of Achilles tendon using a 16 gauge
needle in clubfoot treatment by ponseti technique. Material and methods: In orthopaedics OPD of Neta Ji
subhash Chandra boss medical college Jabalpur, percutaneous needle tenotomy was done in 45 feet of 32 patients.
from august 2017 to fab 2018 by the same orthopedic surgeons for the management of CTEV by Ponseti
techniquepercutaneous tenotomy done using a 16 gauge needle and assessed clinically. Results: in our study out
of 45 feets, all 40 feets corrected by this method and 5 feet out of 45 feet had some complications in context to
the Tenotomy. Among these, 2 feet had procedural difficulties due to aberrant flattening of tendo Achilles. In 2
patients, there was minor bleeding from the vessel. Conclusion: This percutaneous tenotomy technique using a 16
G needle is a simple procedure, safe and very effective and gives predictable results without any complications
which were reported with tenotomy by knife.
KEYWORDS: Percutaneous tenotomy, Achilles tendon, 16 gauge needle, management, clubfoot.
INTRODUCTION
Clubfoot or CTEV( congenital talipesequino-varus ) with
an incidence of about 1 in 1000 live births[1, 2] makes it
one of the most commonly encountered congenital
deformity in clinical practice. Equinus at ankle joint,
varus of hind foot, fore-foot adduction, and mid-foot
cavus are the four components of this deformity.[3–6]
Historically, Hippocrates introduced the conservative
management for clubfoot in around 400 BC.[10,11] Later,
Kite introduced a method[12] in 1993, which included
manipulation and casting technique, but the success rate
was poor.[7,8,13] Later, in 1963 Ponseti developed a
conservative method, called as Ponseti technique, which
consists of serial manipulation and casting followed by
tendoachillestenotomy, if needed to correct residual
equinus and casting and it takes about four to five weeks
to achieve the full correction of all four components of
the deformity.[14, 15]
Ponseti management, over the past two decades has
become accepted throughout the world as the most
effective and less expensive treatment of ctev. The
technique involves serial manipulation and casting and
possible percutaneous tendoachillestenotomy. However,
in about 85% of the cases there was a residual equinus
deformity which needed further correction by tenotomy
of Achilles tendon.[16-19] Open Tenotomy Was
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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.
At Present, During The Treatment Of Clubfoot
Deformity By Ponseti Technique, Percutaneous/ Open
Tenotomies Were Performed In 85% Children.
Originally, Ponseti described, tenotomy is performed
using a surgical blade, such as a no.11 or no.15, or any
other small blade, such as an ophthalmic knife
(keratome). However, complications related to the
procedure, such as excessive bleeding[23], formation of a
pseudo-aneurysm[24] and neurovascular injuries[25], were
described.
To avoid these complications, many modifications have
been introduced.
In Practice, Achilles Tenotomies Were Performed When
Midfoot Pirani Score Came To Zero After Serial Casting
By Ponseti Technique.
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Recently, new technique by using wide bore surgical
needle is increasingly used which was first described by
Minkowitzet al.[20,21,22]
The technique of performing tenotomy with a needle
may have advantages over other tenotomy techniques, as
the approach is minimally invasive, simple procedure
and with very low morbidity.[23,24] It can be performed in
an outpatient setting under local anesthesia, without
incising the skin.

abduction of ~70 degrees and the child observed for 30
minutes to assess circulatory conditions of the ankles, the
general state and signs of bleeding. Postoperatively,
paracetamol was administered orally for pain relief. Cast
continue for 10 days.
Why needle is safe compare to stabingknife ?
in needle have beveled tip, transection area less, depth
of cutting edge is less compare to 11 number knife which
was more transection area, depth and width of cutting
edges more, which cause more soft tissue damage.

The study is aimed to present our experiences in clinical
outcome of percutaneous tenotomy of tendo-achilles
using a 16 Gauge needle to correct the residual eqinus in
management of congenital idiopathic
MATERIAL AND METHOD
In orthopaedics OPD of Neta Ji subhash Chandra boss
medical college Jabalpur, percutaneous needle tenotomy
was done in 45 feet of 32 patients. from august 2017 to
fab 2018 by the same orthopedic surgeons for the
management of CTEV by Ponseti technique.
All tenotomies are performed in our outpatient setting
under an oral sedative/ Local anaesthesia of calculated
dose for each child and we followed the technique as
recommended by Minkowitz et al[11] to perform
percutaneous tenotomy.
TECHNIQUE
The child was placed in supine position, with the knee
flexed to 90 degrees and the hip abducted to make the
heel easily accesible. An assistant maintaines the
position till the procedure is complted. tendoachilles is
easily palpated when foot is forced into dorsiflexion,
which makes the tendon tense. With all the aseptic
precautions using povidine iodine and 1%lignocaine of
~0.2ml given using an insulin syringe, medial border of
tendo Achilles palpated and a 16 gauge sterile needle
was inserted from the medial border of the tendo-achilles
about 1 to 2 cm proximal to the tendo-achilles insertion
into calcaneum (about one finger breadth proximal to the
insertion of tendo-Achillis or the posterior heel crease).
Sectioning of the tendon performed using the beveled tip
of the needle through lateralization and elevation
movements of the cutting end. A grating sensation
perceived once tenotomy is completed with sudden loss
of resistance to dorsiflexion and increase in dorsiflexion.
Success of the tenotomy confirmed with below
mentioned clinical signs; a palpable depression over the
tendon in the sectioned region, increase in dorsiflexion
and positive Thompson sign (Manual squeezing of the
calf). Any bleeding from needle insertion site controlled
by light pressure applied over the site. 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 The circulatory status of the toes was observed by
seeing nail blanching. The corrective below knee POP
cast is applied and foot in maximum dorsiflexion and
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Fig: 1.

Fig: 2.

Fig: 3.

334

Vidyarthi et al.

European Journal of Pharmaceutical and Medical Research

Fig: 4.

Fig: 8.

Fig: 5.

Fig: 9.

Fig: 6.

Fig: 10.
Fig 1: Showing both needle and 11 no knife.
Fig 2 and fig 3: Clinical pics before correction.
Fig 4 & fig 5: Percutaneous release of tendo Achilles.
Fig 6: After release, there was no scar or cut mark.
Fig 7: Percutaneous release of FHL for augmented
the correction.
Fig -8: Percutaneous release of planter fascia.
Fig -9: After triple release, below knee cast apply
with full correction.
Fig 10: After cast, steinback brace.

Fig: 7.
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OBSERVATION AND RESULT
Among the patients, 20 (62.5%) were male and 12
(37.5%) were female. The male & female ratio was
1.6:1.The mean age of this study population was 4.76
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months with a range of 1 – 22 months. Among these 32
patients, 27 patients (84.3%) had no positive family
history but 5 patients (15.6%) had positivefamily history
(two were sibling). Considering the number of involved
foot, we found that 13 patients (40.6%) had bi-lateral
club feet & 19 patients (59.4%) presented with unilateral
club foot. Among the unilateral cases, right sided
unilateral club feet were 11 & left sided club feet were 8.
In this study, Pre tenotomy mean Pirani score was found
4.9 which 10 days after tenotomy& final casting, became
0.8.The mean number of above knee POP cast applied on
patients were 5.8 (range between 4-10). In this study, 5
feet out of 45 feet had some complications in context to
the Tenotomy. Among these, 2 feet had procedural
difficulties due to aberrant flattening of tendo Achilles.
In 2 patients, there 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 1 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.
DISCUSSION
In orthopaedics OPD of Neta Ji subhash Chandra boss
medical college Jabalpur, percutaneous needle tenotomy
was done in 45 feet of 32 patients. from august 2017 to
fab 2018 by the same orthopedic surgeons for the
management of CTEV by Ponseti technique.
Desai et al.[46] 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.[47] Among those 32 patients,
bilateral involvement was found in 13 patients
(40.61%),. Similar type of result was previously found
by Laaveg and Ponseti.[48] In another study, Yamamoto
found that bilateral and unilateral affected cases were
almost equal in numbers.[49] Changulani et al. reported
52% bilateral and 48% unilateral club feet in his
study.[50] Pre-tenotomy mean Pirani score in this study
was 4.9; Matuszewski, Gil and Karski found pretreatment Pirani score for their patients 4.5.[52] 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).[53] Similar observation was demonstrated by Singh et
al.[54] 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).[50]
Lourenço and Morcuende also followed-up clubfoot
cases by mean period about 3.1 years (2.1 to 5.6) in their
study.[56] Both the author assessed the outcome of the
Ponseti management in clubfoot patients.
Residual equinus deformity of ankle in ctev treatment
with the Ponseti method has receive much attention of
treating clinicians, as it is resistant to manipulations and
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changes from casting procedure. According to Ippolito
and Ponseti-the retraction of posterior ligaments of the
hind foot causes plantar flexion, however there is
associated shortening of the triceps surae, which makes
the equinus correction difficult by the manipulative
method.[3] Hence the sectioning of Achilles tendon
becomes necessary to obtain a plantigrade foot in
clubfoot patients.
As been routinely followed worldwide, the conventional
tenotomy with a knife has been originally described by
ponseti himself, achieves good results, but there are
reported complications such as excessive bleeding[23],
formation of pseudo aneurysm[24] and neurovascular
compromise.[25] Minkowitzet al were the first to describe
the use of wide bore needle to perform the percutaneous
tendoachillestenotomy which reportedly avoids the
complications noted with conventional tenotomy using a
knife.[20,21,22] The fear of exposing the child to surgical
procedure and illiteracy, may lead to parents droping out
from treatment. The simplicity of the procedure
performed just by a needle, if explained to parents may
overcome this barrier and treatment completion and
hence, morbidity reduction.
In our study, for all cases treatment started as originally
described by ponseti i.e., weekly manipulation and
casting to correct cavus, adduction of forefoot and varus.
However, to correct the residual equinus we performed
tenotomy using a needle[16 gauge], as described by
Minkowitzet al, as we consider the technique is simple,
easy to perform, less expensive and with fewer
complication rates.
The mean age when treatment started was 4.76, and
ranged from 1 month days to 7 month. The mean number
of plaster changes was 5.8. The mean age at the time of
tenotomy was 15 weeks and ranged from 5.9 to 40
weeks. In this study, 5 feet out of 45 feet had some
complications in context to the Tenotomy. Among these,
2 feet had procedural difficulties due to aberrant
flattening of tendo Achilles. In 2 patients, there 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 1 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.
We found that the modified technique of tenotomy
described here is viable, relatively simple and yields
good results similar to other’s experiences. The result
supports to the safety of the procedure, but the upper
limit of age for its performance has not yet been
established. Even though this technique yields good
results, very minimal data available in literature. More
and more surgeons need to perform and validate this
technique to bring out the limitations and its usefulness
in clubfoot with associated syndromes and in older or
delayed cases.
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