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Materials and methods: A prospective Study was performed Between
2015 to 2017, 12 patients were included in the study. The inclusion criteria
were chronic neglected tear (> 4 weeks), age more than 20 years, no bony
avulsion, unilateral injury, good functional activity before injury, patient
following regular with rehabilitation and minimum 6 months of follow up.
The exclusion criteria were previous tendon surgery or injury and patient
not following rehabilitation protocol.
Results: At the most recent follow up, in objective assessment, calf diameter
only decreased by mean 1 cm in operated side as compared to normal
side. Each patient regained average 10* of dorsiflexion. 10 of 12 patient
regained normal plantarflexion. Subjective assessment done using modified
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Introduction
The Achilles tendon is the largest
and strongest tendon in the human
body. The Achilles tendon is subjected
to both extensive static and dynamic
loads, which may be 2-3 times the
body weight while walking and 10
times the body weight while athletic
activities.1, 2 the Achilles tendon is one
of the most common tendon to rupture
spontaneously.3 The tendon is almost
entirely composed of type 1 collagen
and approximately rotates 110 to 900
in medial direction. This construct
will provide potential energy and
mechanical advantage. In doing so it
strangulates the distal portion known
as watershed area.4,5 Watershed area
is approx 2 to 6 cm proximal to the
insertional area. Blood flow decreases
with age, with gender (men), and
during certain physical loading
conditions. Loss of Achilles function
causes a significant loss in plantar
flexion strength, which in turn can lead
to an inability to run, stand on tip toes,
play sports, and difficulty climbing
stairs.7,8 Some of these patients, after
their initial episode of discomfort,
may have significant decrease in their
level of pain leading to delays in them
seeking medical attention.
Without appropriate treatment,
the tendon either heals in an
elongated position or fails to heal
altogether.6 controversy continues
for the treatment of Achilles tendon
rupture between conservative versus
surgical treatment. Advocates of
conservative treatment base their
opinion on avoidance of many serious
postoperative complications, but this
may result in a lengthened tendon with
reduced power of gastrosoleus muscle
and high rerupture rate. Advocates
of surgical treatment shown decrease
in rerupture rate of 2-5% and shorter
rehabilitation time.

Various repair techniques have
been described. This includes endto end anastomosis with strips of
gastrocnemius tendon flapped across
the defect to augment the repair9.
Other techniques used gastrocnemius
recession10, V-Y tendinous flap11
or free tendinous autograft12 to
increase length to help close a large
defect. Several surgeons reinforced
the ruptured Achilles tendon with
plantaris tendon13 or by peroneus
brevis tendon transfer14,15. Other
techniques used synthetic mesh or
carbon fibers to help augmentation the
repair site 16. Recently, some surgeons
preferred percutaneous repair of the
ruptured tendo-Achilles. They alleged
that the technique is simple, has low
rate of complications and gives better
cosmetic results17, 18.
At our centre most of neglected
Achilles tendon tear are repaired
with Gastrosoleus turn down flap
augmentation repair with v-y plasty.
The purpose of the study was to assess
the results, patient satisfaction and
complications of our case series.

Materials and methods
A prospective Study was performed
to assess the results of Gastrosoleus
turn down flap augmentation repair
with v-y plasty for neglected tendo
Achilles tear. Between 2015 to 2017,
12 patients were included in the study.
The inclusion criteria were chronic
neglected tear (> 4 weeks), age more
than 20 years, no bony avulsion,
unilateral injury, good functional
activity
before
injury,
patient
following regular with rehabilitation
and minimum 6 months of follow up.
The exclusion criteria were previous
tendon surgery or injury and patient
not following rehabilitation protocol.
The included patients were 7 male and
5 female. The mean age of the patients
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was 45 years.
Rupture of Achilles tendon was
diagnosed clinically by palpable
defect, Thompson test, including gait
observation, tiptoe stance and calf
circumference compared to contra
lateral side. Associated bony avulsions
were excluded by anterior- posterior
and lateral radiographs. MRI was used
in some patients to delineate the extent
of the gap. Patient’s mechanism of
injury was noted and most of them had
rupture due to minor fall or injury. 6
patients were diabetic and 1 patients
were on oral steroid in past. Surgery
was performed on average 45 days
after injury.

Operative technique
The tendon was repaired under
regional or general anaesthesia.
Posterior longitudinal midline incision
extending from the calcaneus to the
proximal third of the calf. The ruptured
ends were exposed and the scar tissue
excised. A inverted ‘‘V’ incision’ in
the proximal aponeurosis was placed
to close a gap between the ends of a
chronic Achilles rupture. Advancement
of the tendon was done with closure of
the gap and the conversion of the ‘‘V’’
into a ‘‘Y’’. A strip of tendon 2-2-5 cm
wide was cut from median raphe of
the gastrocnemius muscle. It was left
attached just 1.5 cm proximal to the
rupture site and the strip was turned
down to reinforce the repair. Wound
closed. Dressing was done. Above
knee anterior slab applied with knee
in 20-300 flexion and ankle in 10 -200
planter flexion.
Above knee slab was continued
for 3 weeks. Patients were kept nonweight bearing during this period. The
foot was then placed in to the below
knee cast with the ankle in neutral
position for additional 4-6 weeks.
Patients were allowed to partially
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weight bear during this period. The
cast was removed and patients were
allowed to increase weight bearing
progressively on extremity. Active
and active assisted range of motion
exercise, isometric strengthening,
isometric and propriceptive exercises
were started simultaneously. Running

was not allowed till 6-8 months.
At the time of follow up our results
were evaluated by measuring calf
diameter of the injured and uninjured
side, range of movement, VAS for pain
and satisfaction, strength assessment
by heel raise test and modified Rupp
score for subjective evaluation.19

Table 2: Modified Rupp score for subjective evaluation19
1

2

3

4

5

6

7

Total:
>30
15–30
5–15
<5

Subjective satisfaction
Excellent

5

Good

1

Satisfactory

-1

Poor

-5

Do you experience pain on bearing weight?
None

5

With extended weightbearing

1

With slight weightbearing

-2

Continuous pain

-5

Do you experience pain independent of bearing weight?
None

5

Pain associated with changes in weather

1

Pain sometimes associated with rest

-2

Continuous pain

-5

Has your ankle function decreased since the operation?
No

+2

Reduction of muscle strength

+2

Tendency to swelling

+2

Tendency to cramp

+2

Do you fear rerupture?
Yes

-1

No

1

Do you have limitations in your work?
Does not apply

0

None

5

Minor

-1

Major

-3

Changed profession due to Achilles tendon problem

-5

Do you have limitations in sporting activities?
Does not apply

0

None

5

Minor

-1

Major

-3

Stopped with the activity due to Achilles tendon problem

-5

Excellent
Good
Fair
Poor
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Results
At the most recent follow up, all
patients were evaluated by objective
and subjective parameters. The
average follow up period was 2 years.
(Range 8 months- 6 years). All patients
had normal walking and stair climbing
without any support. In objective
assessment, calf diameter only
decreased by mean 1 cm in operated
side as compared to normal side.
Each patient regained average 100 of
dorsiflexion. 10 of 12 patient regained
normal plantarflexion. 2 patients
had terminal 10-200 restriction of
plantarflexion. All patients were able
to do heel raise for at least 30 seconds.
Subjective assessment done using
modified Rupp score, 6 patients had
excellent results, 5 patients had good
results, and 1 patient had fair result. At
the most recent follow up mean VAS
for pain was 1.5 (range 1-3) and VAS
for Satisfaction was 8.5 (range 7-9).
All patients returned to their preinjury functional status and job. All
patient are able to do their activities
with no or minimal restrictions. In our
study, there were no complications
such as re-rupture, deep infection,
sural nerve injury, skin necrosis,
chronic fistula, deep vein thrombosis,
or persistent equinus. 1 patient had
delayed wound healing, for which
ultimately skin flap was required.

Discussion
The incidence of ruptured or
spontaneously ruptured Achilles
tendons seems to be growing. Rates
of Achilles tendon rupture have been
reported from 2 to 18 ruptures per
100,000.20,21,23 A study conducted in
Scotland in total of 4201 Achilles
tendon ruptures between 1980 and
1995, demonstrated similar rupture
rates of 4.7 per 100,000 in 1981 and
6 per 100,000 in 1995. The peak
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incidence in men was from age 30
to 39 years but in women the risk
increased after the age of 60 years, and
the incidence after the age of 80 years
was greater in women than in men.23
The etiology of Achilles tendon
ruptures remains unclear. Achilles
tendon rupture has been described to be
associated with multiple disorders like
inflammatory conditions, autoimmune
disorders, collagen abnormalities,20
infectious process, exposure to
antibiotics
(fluoroquinolones),24
systemic or injectable steroid use,25
repetitive
microtrauma,
tendon
variations, decreased blood flow with
advanced age,26 abnormal pronation
and mechanics, ankle equinus, and
Achilles
calcification.27 Achilles
tendon is unique as it lacks a true
synovial sheath. Achilles tendon
disorders are now been labelled
as Achilles tendinopathy.28 Puddu
et al 29 classified Achilles tendon
disease into 3 categories: (1) pure
peritendinitis or inflammation of
peritendinous tissue with normal
tendon, (2) peritendinitis with
tendinosis or inflamed peritendinous
tissue and degenerative changes of the
tendon and (3) tendinosis or normal
peritendinous tissue with degenerative
changes of the tendon. They also
reported spontaneous ruptures had
evidence of degenerative lesions in
the tendon tissue and no evidence of
peritenon alteration.29 Astrom and
Rausing30 performed biopsies in 163
patients. Degeneration or tendinosis
was demonstrated in 90% of biopsied
specimens from symptomatic parts
of the tendon and in only 20% from
nonsymptomatic portions, and it was
found that the paratenon was mostly
normal or revealed slight changes.
Tendon rupture if left untreated,
the tendon will heal with elongated
scars. The treatment of rupture remains

controversial despite an extensive
literature. Treatment options are many
like conservative methods, surgical
repairs or percutaneous sutures.
Multiple studies have demonstrated
that overall operative repair provides
earlier return to sporting activities
and less rate of rerupture.31-34 A
prospective and randomized study by
Cetti and colleagues31 of 111 patients
who were randomly assigned to either
an operative or a nonoperative group
found that the operative group had a
significantly higher rate of resuming
sport activities, lesser calf atrophy,
more ankle joint range of motion
(ROM), and lesser rerupture rates than
the conservative group. End to end
suturing of the tendon percutaneously
have been developed , but incidence of
sural nerve injury and rerupture rate is
high.35 A variety of surgical repairs are
described in the literature, including
open repair, percutaneous repair, and
mini-open repair techniques. Open
repair can include end-to-end repair
with or without graft augmentations
and be combined with tendon
lengthening, turndown flaps, or tendon
transfers. Central gastrosoleus turn
down repair is superior to standard
Kessler repair by virtue of its strength.
Gerdes et al.36 have Shown, in a series
that one flap augmented repair had
an average strength of 217 Newton,
whereas Conventional repair with two
interrupted Kessler sutures failed at an
average of 154 Newton. Christensen37
described the use of a 2 _ 10-cm flap
that was raised from the proximal
tendon fragment and turned down
to cover the defect in both acute and
chronic ruptures. He reported 75%
of outcomes as being satisfactory.
Abraham and Pankovich38 described
the use of a V-Y tendinous flap. They
reported results in four patients with
chronic Achilles rupture, with a gap
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of 5 to 6 cm between ends, with three
of four patients regaining full strength.
Leitner and colleagues39 reported on
three patients who had 8- to 10-cm
defects closed with the use of this
technique and had good results. Us and
colleagues40 reported on six patients
treated with this technique. All six
patients were able to perform a single
leg heel raise, walk on their toes, and
return to preinjury activities. Cybex
testing of these patients noted a peak
torque deficiency from 2.5% to 22.0%
when compared with the contralateral
limb. They inferred that the V-Y
recession allows intrinsic healing
resulting in a tendon with enhanced
elasticity, strength, and mobility and
additionally avoided the sacrifice of
other significant lower limb tendons.
In our series, we used both V-Y
plasty and turn down augmentation
technique.
V-Y plasty had the
advantage of allowing healthy tendonto-tendon apposition, minimizing
tension at the repair site and avoiding
foreign materials at the site of healing
and augmentation by adding collagen
to the repair site allows earlier
mobility, weight bearing and a more
aggressive rehabilitation program
with reduction in the incidence of
rerupture. Turn down also prevent
adhesion of the repaired tendon to
the overlying skin. All patients had
normal gait pattern, returned to their
pre-injury functional status and job
and regained near normal ankle range
of movements. All patients were able
to do heel raise for atleast 30 seconds.
Subjective satisfaction was excellent
to good in 11 patients. 1 patient had fair
result probably related to poor wound
healing for which plastic surgery was
required.
In conclusion, combined technique
for repairing old large defect of the
Achilles tendon is a safe and effective
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method. Repairs are strong enough to
allow early weight bearing ambulation
with good results.

11.
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