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ABSTRACT
Aim: To report 20 patients who underwent repair of chronic 
rupture of tendo Achilles tendon with peroneus brevis tendon.

Materials and methods: Records of 6 women and 14 men 
aged 26 to 58 (mean, 36) years who underwent repair of chronic 
rupture of tendo Achilles tendon with peroneus brevis tendon 
transfer were reviewed. Patients were evaluated at 3, 9, and 
12 months using the foot and ankle outcome score (FAOS) 
questionnaire.

Results: Out of 20 patients, 4 developed superficial skin com-
plications which healed gradually in 3 patients, and 1 patient 
underwent skin grafting surgery. No patient had a re-rupture of 
the tendo Achilles tendon. At the 1-year follow-up, all patients 
achieved good functional outcome in terms of the FAOS.

Conclusion: Repair of chronic rupture of tendo Achilles tendon 
with peroneus brevis tendon transfer achieved good functional 
outcome.
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INTRODUCTION

Historically, acute tendo Achilles tendon rupture was 
regarded as a rare injury comprising less than 0.2% of 
general population.1 However, in the past decade, the inci-
dence of tendo Achilles tendon rupture has increased.2 At 
present, tendo Achilles tendon is the most commonly rup-
tured tendon of the lower extremity and may account for 
up to 40% of all operated tendon ruptures.3 The increase 
in frequency is thought to be due to an increased interest 
and participation in recreational sports by middle-aged 
and older patients.4
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In acute ruptures, often a snapping sensation is felt  
in posterior aspect of the ankle, with weight bearing on 
the affected side. There is often a palpable gap between 
the ruptured ends.5 In a study of 57 patients with acute 
Achilles rupture, 19 of them reported to be painless.6 
Patients with tendo Achilles tendon rupture are fre-
quently unable to stand on the toes of the involved side; 
however, active planter flexion may be intact due to 
partial ruptures, recruitment of plantar flexors, and an 
intact plantaris muscle. The lack of pain and no obvious 
loss of plantar flexion can be misleading, and in up to 
20 to 25% of cases, the diagnosis is missed initially.7 The 
management of chronic tendo Achilles tendon rupture is 
usually different from that of acute rupture, as the tendon 
ends have retracted.

The blood supply to this area is poor, and freshening 
of the tendon ends is necessary when they are shredded. 
End-to-end repair of such ruptured tendons is difficult 
and prone to failure, infection, and skin necrosis. Hence, 
even in fresh ruptures, the repair of tendo Achilles tendon 
should be augmented with tendon grafting, tendon 
transfer, or reinforcement with synthetic materials. The 
tendon of the flexor hallucis longus, plantaris, and per-
oneus brevis are often used for augmentation.8-10 Peroneus 
brevis tendon transfer was popularized by Perez-Teuffer.11 
In the original technique, the harvested peroneus brevis 
tendon was passed through a transosseous drill hole in 
the calcaneus. Subsequently, Turco and Spinella12 modi-
fied the technique by passing the peroneus brevis tendon 
through the distal stump of the tendo Achilles tendon.

We report 20 patients who underwent repair of tendo 
Achilles tendon ruptures with peroneus brevis tendon 
transfer.

MATERIALS AND METHODS

Records of 6 women and 14 men aged 18 to 56 (mean, 36) 
years who underwent repair of chronic rupture of tendo 
Achilles tendon with peroneus brevis tendon transfer in 
the Department of Orthopaedics, Government Medical 
College, Patiala, Punjab, India between August 2011 
and March 2015 were reviewed. All the ruptures were 
secondary to sports activities, industrial accident, motor 
vehicle injuries, or sharp cuts. Few patients had history 
of multiple steroid injections at the tendo Achilles tendon.

Our surgical technique was based on the study by 
Turco and Spinella.12 At our institution, regional anesthesia  
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is preferred for this procedure. The patient is placed 
prone with feet protruding over the edge of the operat-
ing table. Both legs are prepared and draped, allowing 
intraoperative comparison to adjust the tension of the 
reconstruction.

An upper thigh tourniquet was used. A posterolat-
eral longitudinal incision was made by maintaining the 
thick skin flaps as skin is poorly vascular in this area. 
Care was taken to avoid damage to the sural nerve. The 
tendo Achilles tendon was exposed using a longitudinal 
incision. The ruptured tendon edges were trimmed and 
scar tissue was resected. Through a separate incision, the 
peroneus brevis tendon was identified at the base of the 
fifth metatarsal (Figs 1 and 2).

The peroneus brevis tendon is then detached from 
its insertion over base of fifth metatarsal and mobilized 
proximally. The tendon is then delivered through the 
primary wound using gentle continuous traction as it is 
pulled through the inferior peroneal retinaculum. In this 
fashion, the tendon of the peroneus brevis retains its blood 
supply from the intermuscular septum. The peroneus 
brevis tendon was then passed lateral to medial through 
a mid-coronal slit in the distal stump of the tendo Achilles  
tendon and then reversed upward up to the proximal end 
of the tendo Achilles tendon (Fig. 3). The tendon graft was 
sutured to the distal and proximal stump of the tendo 
Achilles tendon using multiple interrupted sutures with 
No. 2 Ethibond suture. The resting equinus position of the 
normal leg was noted, so as to produce the same degree of 
equinus in the injured leg. In patients with an insufficient 
distal stump, the peroneus brevis tendon was passed 
through a drill hole at calcaneal tuberosity.

Postoperatively, an above-knee posterior plaster was 
applied, with the ankle at 10 to 15° plantarflexion and the 
knee at 15° of flexion for 4 weeks. Patients were advised to 
keep the operated limb elevated to minimize the swelling. 
Active movement of the toes and isometric exercises of the 

calf muscles were encouraged. At week 2, sutures were 
removed in the outpatient department and an above-knee 
plaster was continued up to 4 weeks postoperatively. This 
was followed by below-knee cast with ankle in neutral 
position for another 4 weeks.

Knee movements were started with the limb in below-
knee cast and the patient was allowed to walk with the 
help of walking aid without putting weight over the 
affected limb. Toe touch weight bearing with the help 
of a walking aid was allowed at 6 weeks after surgery. 
At 8 weeks after surgery, plaster was removed and the 
patient was allowed to walk with full weight bearing. 
A progressive strengthening rehabilitation program 
was followed. Patients were seen by a trained physi-
otherapist and taught to perform gentle mobilization of 
ankle focusing on plantar flexion, inversion, and ever-
sion. They were restricted from running for additional  
6 weeks and limited from return to sports until 6 months 
from time of surgery. Patients were evaluated at 3, 9, and  

Fig. 1: Incised tendo Achilles sheath and torn tendon Fig. 2: Freshened torn ends of tendo Achilles and peroneus brevis 
harvested from insertion via a mini incision and brought through 
the primary wound

Fig. 3: Augmentation of repair of Achilles tendon using 
peroneus brevis tendon
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12 months giving the foot and ankle outcome score 
(FAOS) questionnaire, which consisted of five subscales: 
Pain, other symptoms, activities of daily living, func-
tion in sports and recreation, and foot and ankle-related 
quality of life. Each question was scored 0 to 4. A nor-
malized score (4 indicating no symptoms and 0 indicat-
ing severe symptoms) was calculated for each subscale. 
Patients were followed up every 15 days for the first  
2 months and then every month for the next 3 months, 
and then at 3-monthly interval till 1 year.

RESULTS

We have treated 20 patients with chronic rupture of tendo 
Achilles using this technique. All patients were able to 
walk on tiptoe at 12 months follow-up and no patient 
walked with limp. Out of 20 patients, 4 developed super-
ficial skin complications (edge necrosis and/or inflam-
mation) that healed gradually in 3 patients with regular 
dressing over 2 to 4 weeks and 1 patient has to undergo 
skin grafting procedure by plastic surgeon. No patient 
had a rerupture of the tendo Achilles tendon.

There was improvement in mean FAOS of each sub-
scale from 3 to 12 months as shown in Table 1. At 1-year 
follow-up, all patients have achieved good functional 
outcome in terms of the FAOS and were satisfied with 
the procedure.

DISCUSSION

In tendo Achilles tendon ruptures, the overlying skin 
and subcutaneous tissue are often devascularized and 
contaminated. The torn tendon ends may be so shred-

ded and necessitate trimming. End-to-end tendon repair 
is difficult and prone to failure and wound healing 
problems.13

Wound complications tend to occur at the repair site, 
because of increased tissue bulk and compromised blood 
supply.14 In one study, about 16% of surgically repaired 
tendo Achilles tendons developed wound complications.15 
In another study, a mere 1.5% infection rate occurred in 
67 tendo Achilles tendon repairs, but whether the injuries 
were open or closed was not mentioned.16 The infection 
rate is usually higher in compound ruptures. The thin 
subcutaneous tissue over the tendo Achilles tendon, the 
limited blood supply, and mobilization of the skin all 
contribute to higher complication rates.17,18 In our study, 
4 patients out of 20 developed superficial skin complica-
tions that healed gradually in 3 patients with conservative 
treatment and 1 patient required skin grafting. The results 
of our study were comparable with the study of Singh  
et al.19 as shown in Table 2.

The risk of operating in poorly vascularized skin can 
be reduced by handling of tissues and by maintaining 
thick skin flaps throughout the procedure.5

Tendo Achilles tendon repair is commonly augmented 
with the plantaris tendon, peroneus brevis tendon, and 
flexor hallucis longus tendon.5,9,10 The latter two have 
comparable mechanical properties.20 Plantar flexors are 
the muscles that push off the ground during walking.21 
Harvesting the plantar flexors results in weakening the 
push-off phase of walking, and is distressing, particularly 
in young persons.21,22

After peroneus brevis tendon transfer, the strength 
of eversion may be mildly weakened but that of plantar 
flexion can be maintained.23 The two peroneal muscles 
contribute only 4% of the work capacity for plantar 
flexion, but for eversion the peroneus brevis tendon con-
tributes about 28% of the total work strength.24 Thus, the 
use of the peroneus brevis tendon may cause a strength 
deficit in eversion of the ankle but a negligible deficit in 
planter flexion. Nonetheless, the peroneus longus, which 
is the major evertor of the hind foot, takes over functions 
of the peroneus brevis and continues to maintain the 
transverse arch.25

Table 1: Mean FAOS at 3, 9 and 12 months follow-up

Sl. 
no. Subscale

At 3 
months

At 9 
months

At 12 
months

1 Pain 64 80 90
2 Other symptoms 70 82 92
3 Activities of daily living 60 76 90
4 Function in sport and recreation 56 60 79
5  Foot and ankle-related quality 

of life
55 76 90

Table 2: Comparison of mean FAOS of present study with the reference study at 3, 9, and 12 months follow-up

Sl. no. Subscale

Observed mean FAOS compared with study by Singh et al19 (“reference study”)
At 3 months At 9 months At 12 months

Present 
study

Reference 
study

Present 
study

Reference 
study

Present  
study

Reference 
study

1 Pain 64 61.3 80 82.9 90 95.2
2 Other symptoms 70 58.3 82 77.8 92 91.4
3 Activities of daily living 60 53 76 76.5 90 90.7
4 Function in sport and recreation 56 51.3 60 70.6 79 95.9
5 Foot and ankle-related quality of life 55 55.8 76 77.4 90 89.2
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Gallant et al25 assessed eversion and plantar flexion 
strength after repair of tendo Achilles tendon rupture 
using peroneus brevis tendon transfer and found 
mild objective eversion and plantar flexion weakness. 
However, subjective assessment revealed no functional 
compromise. We have not come across any hindfoot varus 
deformities in our patients following this procedure. 
Nonetheless, in our patients, ankle movement exercise 
was performed during rehabilitation.22

The plantaris tendon may not be present in all indi-
viduals or capable of producing a strong reconstruction 
because of its thin structure, although it may be hyper-
trophied after chronic tears.26,27

The flexor hallucis longus tendon is an alternative, 
but its detachment from insertion can cause forefoot 
morbidity.10 In addition, there may be weakness of 
the hallux, reduced pressure under the great toe, and 
impaired load transfer to the metatarsal heads resulting 
in gait asymmetry,28 as well as decreased flexion power 
at the interphalangeal joints.29 This may be troublesome 
in young athletic patients, as it may impair the push-off 
phase in running activities.

The rupture sites may exhibit profound biochemical 
and gene expression changes and result in degeneration 
and reduction in tendon strength, even after end-to-
end repair.30 Augmentation with tendon transfers may 
supply healthy tissues to the area with degenerative 
changes and aid healing. Furthermore, the muscular 
belly of the peroneus brevis tendon is close to the ten-
dinous part of the tendo Achilles tendon (which is less 
vascular and compromised by the surgery itself) and 
thus acts as a muscular flap that promotes vasculariza-
tion of the repaired tendon.

CONCLUSION

Results of reconstruction of chronic rupture of tendo 
Achilles tendon using peroneus brevis tendon show a 
strong and stable repair that allows movements with early 
weight bearing with favorable clinical results. Care must 
be taken to prevent wound problems and deep infection.
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