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INTRODUCTION
Achilles tendon rupture, a catastrophic injury and frequent tendinous 

[1]lesion, affects 18 out of every 100,000 persons.  Despite its strength, 
the Achilles tendon is one of the most commonly injured tendons in the 

[2]human body.  The tendon is frequently injured through a combination 
of inherent and extrinsic factors. Ageing, male sex, and obesity are 
intrinsic characteristics that have been linked favourably to Achilles 
tendon damage. The use of fluoroquinolones and local corticosteroids 

[3]are examples of extrinsic influences. 

A meta-analysis was published in 2002 by Bhandari and colleagues in 
relation to the treatment of acute Achilles tendon ruptures. The rupture 
of the muscle is usually found in middle aged men, especially 
untrained and recreational athletes. Many causes, such as violent 
dorsiflexion of the plantar flexed foot, as in a fall from a height, direct 
blow to the contracted tendon in a road traffic accident, industrial-
accidents, spontaneous ruptures contribute to the rupture. The main 
function of the tendon is to provide plantar flexion. A number of factors 
are associated with the rupture of the tendon. They mainly include 
local and systemic corticosteroids, peritendinous injections and 
degenerative changes in tendon. As the tendon weakens normal 

[3] physiological loads also cause the tendon to weaken and rupture.

The correct diagnosis of the rupture is usually missed in around 25% 
patients at initial presentations. The main way to diagnose the rupture 
is with thorough proper history taking, clinical examination and 
imaging techniques. Clinically, edema and swelling like symptoms 
may be noted. Also, in many cases a palpable gap may be observed 
along the tendon proximal to its insertion. Ultrasound imaging is the 
best technique for its examination whereas magnetic resonance 
imaging can act as a secondary diagnostic feature. Initially the rupture 

[4]goes undiagnosed in many cases. Partial ruptures are rare.

Physical examination findings include a palpable deformity, weak 
plantar flexion strength, and passive ankle dorsiflexion. There is 
always a positive Thompson and Matles' test result. As a result of 
recent technical developments, it is now possible to diagnose and 
predict the outcomes of Achilles tendon problems much more 
accurately. The critical zone is a region with less vascularization that 
can be seen in magnetic resonance imaging.

Two to six centimetres from insertion is where most Achilles tendon 
rips happen. Over time, there has been a sharp rise in Achilles tendon 
ruptures. Cast mobilisation and functional bracing are frequently used 
in non-operative therapy. Patients are instructed to gradually reducing 

[5]plantar flexion to neutral over the course of six weeks. 

Surgical reconstruction is much more superior to conservative 
treatment. Surgical treatment mainly includes treating the Achilles 
tendon rupture either by open, mini open or minimally invasive 
approach. To close the gaps or serve as a link between them, a range of 
operations, including V-Y plasty, gastrocnemius soleus fascia turn 
down grafts, and local tendon transfers, including flexor hallucis 
longus, flexor digitorum longus, and peroneus brevis, are frequently 
employed. Conventional and conservative treatment are ineffective in 
many cases and in such cases a gap is formed between retractile tendon 
stumps.

Compared to the Flexor digitorum longus and peroneus brevis (PB) 
tendons, the Flexor hallucis longus tendon has the following 
advantages. (1) It provides greater plantarflexion than the Flexor 
digitorum longus and Peroneus Brevis tendons and is the second 
strongest tendon after the gastrosoleus. (2) The Achilles tendon is 
closer to the axis of contraction than the Flexor digitorum longus and 
Peroneus brevis tendons. (3) The gastrosoleus complex and the Flexor 
Hallucis Longus Tendon fire together. (4) It is situated close to the 

[6]Achilles tendon anatomically. 

There are also many additional materials utilised, such as alloplasts, 
synthetic materials like Dacron weave, carbon fibre, and Marlex mesh. 
After the triceps surae, the flexor hallucis longus is the strongest 
plantar flexor of the ankle. Its line of contraction resembles the Achilles 

[7]tendon in certain ways. 

Transfer of flexor hallucis longus in Achilles tendon rupture is a new 
procedure and is widely accepted. The procedures or surgeries 
performed earlier did not yield satisfactory results in terms of plantar 
flexion.  The present study was conducted to predict the outcome of 
patients presenting with Achilles tendon rupture with end-to-end 
repair treated with flexor hallucis longus augmentation with special 
emphasis on regaining strength of plantar flexion.

Aims And Objectives
Aim: To report the functional outcome of management of patients 
presenting with Achilles tendon rupture and treated by end-to-end 
repair and Flexor hallucis longus augmentation

Objectives:
1. To study demographic parameters of cases with Achilles tendon 

rupture.
2. To report their outcome with particular attention on the ankle 

plantar flexion.
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ABSTRACT
Achilles tendon is one of the most commonly injured tendons in the human body. There are various factors that lead to its rupture. This can lead to 
restriction in movements. Surgical reconstruction is much more superior to conservative treatment. Transfer of flexor hallucis longus in Achilles 
tendon rupture is a newer procedure with not much studies regarding its functional efficacy. In this study we attempt to evaluate the functional 
outcome of end to end repair and flexor hallucis longus augmentation in tendo-achilles rupture.  20 patients with Achilles Tendon rupture admitted 
between June 2021 and November 2022 were recruited into the study. All patients were operated with end to end repair and Flexor Hallucis Longus 
(FHL)tendon augmentation. Functional outcome was analyzed using American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot 
Score. All patients were followed up to 6 months post-operatively.  Outcome was assessed by AOFAS Ankle-Hindfoot (AHS) score. The mean 
preoperative score of 48.0 improved to 77.9 at final follow-up out of a total 100 points. We achieved excellent functional outcome in 10%, good 
outcome in 80% cases and moderate outcome in 10% cases. No re-ruptures were noted. Superficial infections were noted in 2 cases which was 
managed with oral antibiotics. ankle stiffness was found in 1 case which was managed with physiotherapy. The study concluded that in ruptures of 
Achilles tendon, FHL augmentation to calcaneum with interference screw fixation and  end to end repair of Achilles tendon is a reliable technique 
with good functional outcome.
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MATERIALS AND METHODS
The present study is a hospital-based interventional prospective study 
conducted in the department of Orthopaedics of a tertiary care centre 
for a duration of 18 months (June 2021 - November 2022). The patients 
admitted with tendo-achilles rupture going to be operated by end-to-
end repair and flexor hallucis longus augmentation in a tertiary 
hospital, were enrolled in the study after obtaining their consent. The 
study was approved by the Ethical Committee of the Medical College.
Sample size was taken as 20 cases.

Inclusion Criteria: 
1) Patient aged 18 -70 years. 2) Traumatic tear of tendoachilles. 3) 
Degenerative tear of tendoachilles. 4) Chronic tear where end to end 
repair is possible. 5) Ability to walk before trauma.

Exclusion Criteria: 
1)Patients age <18 years and >70 years. 2) Chronic tear where end to 
end repair is not possible. 3) Insertional tear. 4) Unwillingness to 
participate. 5) Preinjury status non ambulatory. 6) Associated 
fractures.

Methodology
Patients fulfilling above inclusion and exclusion criterias were 
enrolled in the study. Documentation of demographic and clinical 
parameters was done in predesigned case record sheet. Relevant 
clinical examination and routine blood investigations were conducted. 
Pre- operative assessment was done before surgery. Skin condition 
over the affected limb was checked. After deciding fitness for surgery, 
patient was then taken up for end-to-end repair and flexor hallucis 
longus augmentation of Achilles tendon rupture in prone position 
under appropriate anaesthesia. Time interval between injury and 
operation were noted for each patient.

Intra-operative blood loss and anaesthesia complications were noted. 
Time required for completion of surgery was noted. Post- operation 
patient was assessed for immediate/early/late pain. Any infection or 
swelling after surgery were noted.  Follow up examination was done 
on 1st, 3rd, 6th months from surgery. On follow-up assessment of 
patients was done using AOFAS score and following findings were 
noted: ankle range of motion, calf muscle strength and endurance 
using the heel rise test.

Operative Procedure: -
1]  Patient was positioned prone after appropriate anaesthesia and 

scrubbing, painting and drapping done under all aseptic 
precaution.

Fig 1. Patient Position

2]  Midline incision was taken over the Achilles tendon, paratendon 
was carefully opened and the ruptured tendon was exposed.

Fig 2: Incision

3]  Further dissection was done to localise the Flexor Hallucis Longus 
(FHL) tendon.

Fig 3. Flexor Hallucis Longus (FHL) tendon localised

4]  Flexor Hallucis Longus (FHL) Tendon is then stripped from the 
insertion distally and harvested for transfer to the calcaneum.

Fig 4. Flexor Hallucis Longus (FHL) tendon stripped

5]  Hagelund deformity if any was excised. Bed for transfer of FHL to 
calcaneum prepared.  Under fluoroscopy, guide wire was passed 
in the calcaneum. Calcaneum was drilled with appropriate size 
drills and reamers to create tunnel for fixation of FHL tendon in it.  

Fig 5. Interference screw placement under fluoroscopy 

6]  End to end repair of ruptured Achilles tendon is done with 
Bunnell's or modified Kessler's suturing technique

Fig 6 Bunnell's Suture

Fig 7 Modified Kessler's Suture
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Fig 8 End to end repair of Tendo - Achilles

7]  Paratenon of Tendo Achilles sutured carefully. Skin closure was 
done in layers with appropriate suture materials and sterile 
dressing was done.

Fig 9. Skin closure

Post-operative Images: -

Fig 10: Calcaneum- Axial view
 

Fig 11: Calcaneum lateral view

Post Operative Protocol
In our facility, a below knee slab was originally applied for two weeks 
over the dorsum of the foot with the ankle in an equinus position. After 
two weeks, the sutures were taken out, and the slab was kept in place 
for a further six weeks while the ankle was gradually dorsiflexed every 
2 weeks. After eight weeks, foot exercises and moderate weight 
bearing were introduced. The physical therapy was continued until the 
ankle could move well.

Post-operative Clinical Images:

Fig 12. A] Heel Rise

B] Matles Test

Functional Assessment Post Operatively-
The Functional Outcome Is Evaluated By: -
1]  Healing of the skin wound over the Tendo-Achilles region.
2]  Ability to both plantar flex as well as dorsi flex the ankle joint.
3]  Ability to heel rise.
4]  Patient's ability to walk and to stand on toes.
5]  Thorough assessment was done using American Orthopaedic Foot 

and Ankle Society (AOFAS) Ankle-Hindfoot Score.

The patients were evaluated by American Orthopaedic Foot Ankle 
Society (AOFAS) Ankle-Hindfoot scale. It is a 100points score with 40 
points for pain, 50 points for function and 10 for alignment. Functional 
evaluation by AOFAS ankle-hind foot scale was done in i. Pre-injury 
status by evaluating contralateral normal side; ii) Postoperative state at 
maximum follow-up of 6 months. Overall result was graded as 
excellent if return of function at final follow-up was >85% of pre-
injury score; good if 70 to to <85% of pre-injury level; moderate if 55 
to <70 and poor if score was <55% of pre-injury score.

Figure 13 - Ankle hindfoot scale

RESULTS
As per inclusion and exclusion criteria, 20 patients were included in 
this study, 5 were females and 15 were males, with mean age 
53.55±5.84 years, with maximum age of presentation was 65yrs and 
minimum age of presentation was 43yrs.

Out of 20 patients,9 patients had left sided tear and rest 11 had right 
sided tear.

Comorbidities were not seen among 13 study subjects. 2 subjects were 
having diabetes mellitus, 4 subjects were hypertensive and only 1 
subject was having hyperthyroidism.
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Based on mode of injury, industrial accident was seen in only 2 
subjects, 4 subjects had road traffic accident, 4 subjects had 
spontaneous rupture and 10 subjects had fall from height. 

Delay from time of injury to surgical intervention was observed to be 1 
week in 2 subjects, 3 subjects had it after 2 weeks, 2 subjects had it after 
3 weeks and 13 subjects had it after 3 days

In our study after 6 months follow-up, AOFAS Score was observed to 
be moderate in 2 study subjects (10%), good in 16 study subjects (80 
%) and excellent in 2 subjects (10 %).

Increase in the mean AOFAS score from preop stage (48) to 1 month 
(59), 3 months (69) and 6 months (77) was observed. 

At the preoperative and one-month stages of our study, none of the 
study subjects had heel rise; however, at 3 months follow up heel rise 
was present in 15 subjects and at 6 months it was observed to be present 
in 18 subjects.

Out of 20 study subjects, 17 subjects were not found to have any post 
operative complication, 1 had ankle stiffness and 2 subjects had 
superficial infections. Ankle stiffness was managed with 
physiotherapy and superficial infections were treated with oral 
antibiotics.

Based on above observations, Flexor Hallucis Longus augmentation 
with end-to-end repair for Achilles tendon rupture, had a good 
functional outcome indicated by AOFAS score.

Table No 1: - Mean AOFAS Score

Graph No 1: - Mean AOFAS Score

Table No 2: - Functional Outcome

Graph No 2: - Functional outcome

Table No 3: - Heel Rise

Graph No 3: - Heel rise

DISCUSSION
There are several ways to treat an Achilles tendon rupture, including 
open surgery, non-operative techniques, and percutaneous sutures. In 
comparison to open surgical repair, closed methods had a higher rate of 
re-rupture. 

In our investigation, traumatic tears were observed on the left side in 9 
patients and the right side in 11 subjects out of 20 study participants. 

 [8]This is consistent with research by Sayed et al.  in which 3 cases 
involved the left side and 6 cases involved the right side.

In our investigation, 2 participants experienced industrial accidents, 4 
had a traffic collision, 4 had spontaneous rupture and 10 had a tear due 
to fall from a height. This is consistent with a study by Nagakiran et 

[9] al. in which falls were identified as the common mechanism. This is 
[10] consistent with research by Siddigari et al. that found ruptures are 

frequently caused by fall from stairs.

 In our study after 6 months follow up, AOFAS Score was observed to 
be moderate in 2 study subjects (10%), good in 16 study subjects (80 
%) and excellent in 2 subjects (10 %). The mean AOFAS score in our 
study increased from the preoperative stage (48) to 1 month (59), 3 
months (69), and 6 months (77). Studies with similar scenarios are 

[9] discussed. According to a study by Nagakiran et al.,   the ankle-
hindfoot score  increased to 50.71, 83.5, and 91.14 at 6 weeks, 3 
months, and 6 months, respectively. According to research by Yeoman 

[11] et al.,   the average AOFAS before surgery was 51.4 (range 26–87), 
79.8 (range 64–94) after three months, and 91.9 (range 77–100) at six 
months. 

[12] According to a study by Wegrzyn et al.,   the mean pre-operative 
AOFAS score increased from 64 to 98 points (90 to 100) at the most 

[8] recent follow-up. According to the study by Sayed et al.,   mean 
AOFAS increased from 65 (range, 50-80) preoperatively to 91.5 

[13] (range, 88-95) at the most recent follow-up. Aniruddha et al.'s   
study revealed that the average pre-operative AOFAS score was 57.47. 
(SD 5.98, range 46-66). The average AOFAS score following surgery 
was 96.71. (SD 3.57, range 93-100). 39.35 was the average 
improvement. This improvement was really noteworthy (p< 0.001).
At the preoperative and one-month stages of our study, none of the 
study subjects had heel rise; however, at 3 months follow up heel rise 
was present in 15 subjects and at 6 months it was observed to be present 
in 18 subjects.

[14] According to the research done by Athar et al.,   the patients were 
able to perform a single leg heel rise for an average of 13.7 seconds at 
the last follow-up, demonstrating a strong recovery of push-off 

[15] strength during walking. This is consistent with the Rastogi et al.   
study, in which all patients were capable of performing single-leg heel 
lifts a year following surgery. This is consistent with the research done 

 [13] by Aniruddha et al., where all patients bar one were capable of 
76 International Journal of Scientific Research

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 14 | Issue - 09 | September - 2025

FUNCTIONAL
OUTCOME AT 6 MONTHS 
FOLLOW UP

NUMBER OF 
PATIENTS

PERCENTAGE 

EXCELLENT 2 10%
GOOD 16 80%
MODERATE 2 10%
POOR 0 0%



performing a single leg heel lift.

In our study, out of 20 participants, 17 participants had no 
complications, 1 participant had ankle stiffness, and 2 participants had 
infections. Ankle stiffness was managed with physiotherapy and 
superficial infections were treated with oral antibiotics. This is 

[8] consistent with a study by Sayed et al.  in which there were no 
significant postoperative complications. This is consistent with the 

 [12] research done by Wegrzyn et al.,   which found no significant issues 
 [14] or complications. This is consistent with the Athar et al.   

investigation, which found that there were no significant 
complications. One patient experienced a superficial infection that 
improved after switching medicines.

CONCLUSION
Achilles tendon rupture is common in adult population who are more 
prone to trauma leading to sudden dorsiflexion of ankle or even 
spontaneous ruptures. More common in males as compared to females. 
Treating a ruptured Achilles tendon can be exceedingly difficult based 
on the nature of tear and associated surrounding soft tissue injury. 
Flexor Hallucis Longus augmentation with end-to-end repair for 
Achilles tendon rupture is safe, simple and effective method. By this 
method, we achieved good mobilization of the ankle with fewer 
complications. With this method, consistent good functional outcome 
can be obtained. The challenges include harvesting FHL tendon and 
proper paratenon closure of the Achilles Tendon while performing end 
to end repair.

Hence, we conclude that Flexor Hallucis Longus augmentation and 
end to end repair had good functional outcome in Tendo- Achilles 
rupture cases, with consistently reproducible results.

Additional number of cases and long-term analysis should be used to 
support the results that are reported here. 

The current study's limited sample size was one of its limitations. 
Future research that includes more instances and has a longer period of 
follow-up could offer better proof.  
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