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Abstract 

Background: The Achilles tendon is the strongest tendon in the human body. 

Retraction and atrophy of the tendon ends, scar tissue between the tendon ends 

makes primary repair of the chronic Achilles tendon tear difficult. Tendon 

transfer is associated with less strength of the graft, need for additional 

incisions for harvesting the graft, wound breakdown and infections. Achilles 

tendon is used to reconstruct the gap to overcome the above complications. 

The aim of the study was to evaluate the clinical and functional outcomes of 

chronic Achilles tendon ruptures treated with Bosworth technique. Materials 

and Methods: This is a prospective observational study. Sixty-seven patients 

with chronic complete tendoachilles rupture treated surgically with Bosworth 

technique were included. The clinical outcome was assessed using Leppilahti 

scoring system. Result: The mean followup was 36.4 months. Excellent to 

good results were reported in 60 patients (89.5%), 5 patients had fair and 2 

patients had poor results according to Leppilahti scoring system. No major 

complications or re-rupture of the tendon were noted. Conclusion: The 

reconstruction of chronic Achilles tendon ruptures with Bosworth technique is 

associated with good clinical and functional outcomes. 

 
 

 

INTRODUCTION 
 

The Achilles tendon is the strongest tendon in the 

human body, formed by fusion of gastrocnemius 

and soleus muscle with a tensile strength of 50-100 

N/mm.[1] In spite of its strength; it is one of the most 

common tendons ruptured in middle aged men 

between 30-40 years during sports activities 

(75%).[2] Misdiagnosis of acute cases as in more 

than 20% of cases and delay in presentation to 

hospital is leading to a chronic rupture.[3] A chronic 

rupture is defined as a rupture with a delay in 

diagnosis or treatment for more than four weeks 

from the time of injury.[4] Retraction and atrophy of 

the tendon ends, scar tissue between the tendon ends 

makes primary repair of the chronic Achilles tendon 

tear difficult.[5] Various surgical procedures to fill 

the gap between retracted ends have been described 

which include primary repair and augmentation with 

fascia advancement, tendon transfer, free tissue 

transfer, synthetic graft or allograft.[6-12] Tendon 

transfer is associated with less strength of the graft, 

need for additional incisions for harvesting the graft, 

wound breakdown and infections.[13] Use of Achilles 

tendon to reconstruct the gap overcomes the above 

complications. The aim of this study was to evaluate 

the clinical and functional outcomes of chronic 

Achilles tendon ruptures treated with Bosworth 

technique.[14] 
 

MATERIALS AND METHODS 

 

This is a single centered prospective observational 

study performed in Government General Hospital 

/Kurnool Medical College, Kurnool from the 

January 2011 to August 2021. Sixty-seven patients 

with chronic complete tendoachilles rupture who 

were admitted and treated surgically and gave 

informed consent and meeting the inclusion criteria 

was included in the study. 

Inclusion Criteria 

1. Patients with chronic tendoachilles rupture >4 

weeks 

2. Complete ruptures 

3. Age >20 years 

Exclusion Criteria 

1. Age < 20 years 

2. Acute ruptures 

3. Partial ruptures 

4. Medically unfit patients 
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5. Conservatively managed patients 

The patients were evaluated clinically, and all the 

necessary clinical details were recorded comprising 

of age and sex of the patient, occupation of the 

patient, medical history, mode of injury, time 

interval between injury and treatment. Complete 

clinical examination was done looking for limping, 

flat footed gait, presence of palpable gap in the 

posterior heel. Thompson test and Tip toe walking 

helps in the diagnosis. 

Radiographic evaluation of the ankle X-ray lateral 

view was done to look for any bony avulsions, 

calcification of the tendon. High resolution 

Ultrasound helps in confirming the diagnosis. MRI 

was ordered in some patients in those where 

diagnosis was equivocal. Preoperatively routine 

MRI was not performed because of added financial 

burden on the patient. All the routine investigations 

were done preoperatively with complete medical 

and anaesthetic fitness of patient for surgery. 

Surgical Technique: The surgery was performed 

under regional or general anaesthesia. After 

tourniquet application to the thigh, patients were 

placed prone on the operating table and the ruptured 

tendon was approached through a posterior midline 

incision from the calcaneus to the proximal one 

third of the calf. Sural nerve and short saphenous 

vein were secured and isolated. Ruptured tendon 

was exposed, and scar tissue was excised between 

the ends. A 1.5 cm wide tendon strip was cut and 

freed from the central portion and was left attached 

just proximal to the site of rupture. The tendon strip 

was turned distally and passed through the proximal 

tendon and anchored, then passed through the distal 

end of the tendon and sutured back to the main 

tendon. Wound was closed and a long-leg cast, 

holding the knee in flexion and the foot in plantar 

flexion is applied. 

Post operatively drain removal was done on 2nd 

postoperative day and suture removal was done on 

10-12th postoperative day through a window in the 

cast and long leg non-weight bearing cast with ankle 

in 200 plantar flexion and the knee in 300 flexion 

was applied for three weeks and a short leg cast with 

ankle in 200 plantar flexion was applied for 3 

weeks. A walking short leg cast in a neutral position 

was applied for three weeks and completely freed 

from cast from then. Rehabilitation program for 

weight bearing, muscle strengthening exercises and 

range of motion was begun. 

Evaluation  

The clinical outcome was assessed using the clinical 

scoring method described by Leppilahti et al.15 

[Table 1] The scoring included subjective factors 

such as pain, stiffness, muscle weakness and 

footwear restrictions; subjective outcomes as well as 

objective factors such as the active range of ankle 

motion and isokinetic calf muscle strength. The 

maximum number of points achievable was 100. 

The results were classified as excellent (>90 points), 

good (75–89 points), fair (60–74 points) or poor 

(<60 points). The patients were asked to give 

answers to a non-validated subjective symptoms 

questionnaire. 

 

Table 1: ? 

Leppilahti Scoring System 

Clinical Factor Points Clinical Factor Points 

Pain 
None 

Mild, no limitations in recreational activities 

Moderate, limitations in recreational, but not daily activities 
Severe, limitations in recreational and daily activities 

 
Stiffness 

None 

Mild, occasional, no limitations in recreational activities 
Moderate, limitations in recreational, but not daily activities 

Severe, limitations in recreational and daily activities 

 
Calf Muscle Weakness (Subjective) 

None 

Mild, occasional, no limitations in recreational activities 
Moderate, limitations in recreational, but not daily activities 

Severe, limitations in recreational and daily activities 

Footwear Restrictions 
None 

Mild, most shoes tolerated 

Moderate, unable to tolerate fashionable shoes, modified shoes tolerated 
Active Range of Motion (ROM) Difference between Ankles 

Normal (<60) 

Mild (60–100) 
Moderate (110–150) 

Severe (>150) 

 
Subjective Results 

Very satisfied 

Satisfied with minor reservations 
Satisfied with major reservation 

Dissatisfied 

 
15 

10 

5 
0 

 
15 

10 

5 
0 

 

 
15 

10 

5 
0 

 

10 
5 

0 

 
 

15 

10 
5 

0 

 
 

15 

10 
5 

0 
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Isokinetic Muscle Strength (Score) 

Excellent 

Good 
Fair 

Poor 

Leppilahti Score 
Excellent 

Good 

Fair 
Poor 

 

15 

10 
5 

0 

 
90–100 

75-89 

60-74 
<60 

 

RESULTS 

 

Sixty-seven patients underwent surgery during the 

study period. There were 39 males and 28 females. 

The average age was 44.3 years (Range: 22-69 

years). The cause for the rupture of tendoachilles 

was trauma in 37 patients, spontaneous in 27 

patients, post steroidal injection in two and cause 

could not be identified in one patient. The delay 

between the injury and operation varied widely from 

4 weeks to 22 weeks (mean 7.4 weeks). The mean 

followup was 36.4 months (range: 18-54 months). 

Of the 67 patients, excellent to good results were 

reported in 60 patients (89.5%), 5 patients had fair 

and 2 patients had poor results according to 

Leppilahti scoring system. No major complication 

or re rupture of the tendon was noted. Minor 

complications like superficial skin infection were 

reported in two (2.9%) which was treated with local 

dressings and systemic antibiotics. One patient 

(1.4%) had deep infection requiring debridement, 

dressings and systemic antibiotics. Delayed wound 

healing was seen in three (4.4%) patients, scar 

hypertrophy in two (2.9%) patients. 

 

DISCUSSION 
 

Chronic Achilles tendon ruptures are difficult to 

treat. Retraction of the tendon ends, scar tissue 

between the tendon ends, less vascularity makes the 

repair difficult. Strength of the repair should be 

sufficient for early rehabilitation and to attain the 

preinjury status early. Reconstruction using the 

Achilles tendon is associated with increased strength 

of repair. Multiple incisions for harvesting the donor 

graft, increased operative time, and soft tissue 

oedema can lead to complications like delayed 

wound healing and skin infection. 

In our study Leppilahti scoring system was used to 

assess the clinical outcome. The mean followup was 

36.4 months. 89.5% of the patients showed good to 

excellent outcome with scores 75 and above. Our 

results wer comparable to results done with other 

techniques using semitendinosus, flexor hallucis 

longus, tibialis posterior and peroneus brevis.[6-12] 

Wapner et al,[16] reported good functional results 

after the dynamic repair of chronic Achilles tendon 

ruptures with flexor hallucis longus tendons. The 

main disadvantage of this technique is that the 

tendon is very thin in diameter, and it alone will not 

be adequate. Mann et al,[17] used the FDL to bridge 

the gap in chronic Achilles tendon ruptures. This 

technique is not suitable when the gap between the 

ends is more than 5 cm. Yousuf M Khira et 

al,[18]reported good functional outcomes with 

reconstruction of chronic Achilles tendon rupture by 

V-Y Gastrocnemius Flap and Peroneus Brevis 

Transfer but the complication in this study is 23%. 

The incidence of AT re-rupture after reconstruction 

in acute or chronic cases in the literature is 1.4-

3.7%.[19-23] There was no case of re-rupture in our 

study.  The tensile strength of the Achilles tendon is 

strong enough to prevent the rerupture. 

 

CONCLUSION 
 

The reconstruction of chronic Achilles tendon 

ruptures with Bosworth technique is associated with 

good clinical and functional outcomes. 

Limitations 

The limitation of this study is lack of control group 

and long term follow up. Since this study is not 

randomized results cannot be taken as conclusive 
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