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Abstract: Achilles tendon rupture treatment by percutaneous technique and open repair are well established procedures. There is no 

consensus as to whether there is difference in outcome between percutaneous and open repair. Achilles Tendon rupture score, an 

outcome measure developed and validated was used to assess the final outcome in addition to clinical assessment and complications. 

ATRS was documented at admission of the patient and every third month visit up to one year from surgery. Ankle range of motion and 

complications were also charted. Patients who did not complete one year follow up are excluded from the study. 26 patients successfully 

completed the follow up. 11 patients fall into percutaneous group and 15 patients into open repair group. In addition to sports injury we 

found occupational injuries as common mode of injury in our cohort. At end of 1 year the mean ATRS was 89.4 in percutaneous group 

and 81.6 in open repair group. Complication rate of 30.6% was identified (20.4% minor and 10.2% major). Our results conclude that 

there is no significant difference in functional outcome between the two groups. We found wound complications and infection are 

higher in open repair and sural nerve is at more risk for injury in percutaneous technique.    
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1. Introduction 
 

Achilles tendon is the thickest and strongest tendon of the 

human body. Despite being strongest tendon ruptures are 

frequent in young athletes as well as in the 3
rd

 and 4
th

 decade 

sedentary patients
 [1]-[3]

. The treatment can be broadly 

classified into surgical (open, minimal invasive, 

percutaneous, endoscopic or ultrasound assisted repairs) and 

non surgical (cast or brace).  Treatment of choice is still 

controversial as both surgical and non surgical options have 

been considered optimal. Open operative treatment is 

commonly used in young, percutaneous technique for middle 

aged and those who refuse open repairs and non surgical 

treatment in elderly patients
[4]-[7]

.   

 

Complication (wound infection, nerve injury, re-rupture) 

rates in each type of management still plague the surgeons. 

Cochrane review in 2005 and the update in 2010 has shown 

that re-rupture rates are less in open repair but at a risk of 

increased of infection and other complications. Functional 

assessment and studies in young athletes was lacking in most 

studies. Percutaneous repair had low rates of infection 

compared to open repair in the small number of patients’ 

reviewed
 [8]-[9]

.  

 

Minimally invasive procedures are being considered to avoid 

the complications of open repair
 [10]

. We discuss the use of 

percutaneous technique in our patients and comparative 

outcomes with open repair. Outcomes were commonly 

evaluated with American Orthopaedic Foot and Ankle Hind 

foot score
 [11]

 (AOFAS), Merkel’scale 
[12]

, Leppilahti score 
[13]

, Victorian Institute of Sports Assessment questionnaire 

for patella and achilles tendinopathy 
[14]

 (VISA & VISA A 

questionnaires). These scores were not thoroughly evaluated 

or validated prior to their use. In 2007 a research group has 

developed achilles tendon rupture score
 [15]

 (ATRS) with 

supporting validation data. It is a simple questionnaire 

evaluating symptoms and physical activity. ATRS has shown 

high internal consistency and responsiveness in comparison 

to others. We have used ATRS to report outcomes of our 

patients in addition to clinical assessment and complications 

of the surgery. 

 

Different techniques are available for percutaneous repair of 

the ruptured Achilles tendon. Ma and Griffith
 [16]

 developed 

first percutaneous technique in 1977 and is still commonly 

used. Several modifications of Ma and Griffith have been 

proposed. 8 strand repair using No 1 Maxon and 9cm Mayo 

needle is considered current version on the technique. 

Deplonte 
[17]

, webb & banister 
[18]

, Mafulli 
[19]

 & Achillon Jig 
[20]

 techniques were developed over time and have been 

successfully used in various studies. Cochrane review and 

update were not able to recommend on the type of repair 

technique as well
 [7]-[8]

. We have used the classic Ma & 

Griffith technique in the percutaneous repair group. 

 

2. Methods & Materials  
 

Ours is a prospective comparative study done at Guntur 

Medical College, Andhra Pradesh. Patients diagnosed with 

primary complete Achilles tendon rupture from April 2011 to 

Jan 2013were included in the study. 31 patients were 

counselled about the different management options (Open 

repair, percutaneous repair and non operative pop cast 

management) and necessity for follow up for 1 year. 2 

patients treated with pop cast were excluded from the study. 

3 patients who were lost to complete follow up were 

excluded from the study. 

 

2.1 Open Repair and post op follow up 

 

Open repair of Achilles tendon was done under spinal 

anaesthesia or general anaesthesia in the prone position. 
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After application of pneumatic tourniquet 1cm posterior 

paramedian incision to the medial side of around 10 cm was 

given. Subcutaneous dissection was avoided reaching 

paratenon directly. After opening the paratenon edges were 

minimally debrided. Modified Kessler suture using number 2 

non absorbable suture was used for tendon repair. Paratenon, 

subcutaneous and skin was closed followed by above knee 

plaster cast application with 15° knee flexion and around 20° 

of plantar flexion. 

 

First wound inspection was done on 3
rd

 postoperative day 

and sutures removed on 14
th

 post operative day. Above knee 

cast was removed at end of 4
th

 week and converted to below 

knee with ankle in neutral to gravity equines.  Below knee 

cast was removed at 8 weeks. Gradual stretching and 

strengthening exercises were continued till end of 4 months. 

Gradual return to active sports was allowed only after 6 

months. 

 

2.2 Percutaneous repair and follow up 

 

Percutaneous repair of ruptures of Achilles tendon was done 

using Ma & Griffith technique
 [16]

.  Six skin incisions three 

lateral and three medial to the achilles tendon. Bunnel’s 

crisscross suture was applied through proximal tendon, box 

suture in the distal stump and sutured on the tendon. Non 

absorbable sutures were applied for the stab incisions. Below 

knee cast was applied for 4 weeks with non weight bearing. 

After 4 weeks cast was removed and protected gradual 

weight bearing with crutches was allowed. Gradual stretches 

and strengthening exercises were continued till 3rd month. 

Gradual return to sport activities was allowed after 4 months. 

 

 
Figure 1: Percutaneous technique 

 

2.3 Outcome measure 

ATRS was used to assess the post operative outcome of 

achilles tendon repair. ATRS is a patient reported 

questionnaire which measures outcome of symptoms and 

physical activity after treatment. It was compared with 

AOFAS
 [11]

 and VISA-A-S
 [21]

 questionnaires and found to be 

highly reliable. ATRS has 10 simple questions of which 5 

focus on symptoms and 5 on physical activity. ATRS was 

found to be both patient and clinician friendly
 [22]

. 

 

3. Observation & Results 
 

3.1 Age & sex Incidence 

 

Our cohort was predominantly in 4th and 5
th

 decade with few 

elderly patients. We did not have any patient in the second 

decade and only a few patients in third decade. Our study 

group had all male patients with only 1 single female patient.  

Table 1: Age incidence of groups and cohort 

0 2 4 6 8 10 12 14

Total AT ruptures

Percutaneous Repair

Open repair
≥51

41-50

31-40

 
 

3.2 Mode of Injury 

 

Table 2: Different modes of injury 

 

38.50%

30.00%

11.50%

8.50%
11.50%

Sports

Occupational

pit fall or uneven 
road
bike kick injury

miscellaneous

 
 

3.3 Percutaneous vs Open Repair 

 

Surgery was done within an average of 7 days in 

percutaneous repair group and 10.33 days in open repair 

group. 26 patients who completed follow up of 1 year were 

eligible for study. 11 patients underwent percutaneous repair 

and 15 underwent open repair. 

 

Table 3: ATRS score percutaneous vs open repair 

0
20
40
60
80

100

Percutaneous 
repair

open repair

Max ATRS

 
 

Table 3: Percutaneous vs open repair testing ATRS scores 

Paired T test T value P value 

Pre op ATRS Percutaneous Versus Pre op 

ATRS Open repair 

21.17 <0.001 

3rd month  ATRS Percutaneous Versus 3rd 

month  ATRS Open repair 

21.66 <0.001 

6th month  ATRS Percutaneous Versus 6th 

month  ATRS Open repair 

22.46 <0.001 

9th month ATRS Percutaneous Versus 9th 

month ATRS Open repair 

23.86 <0.001 

1year ATRS Percutaneous Versus 1year 

ATRS Open repair 

22.56 <0.001 
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3.4 Range of motion at ankle 

 

Range of motion was significantly low at injury when 

compared to uninjured side. On comparison over time the 

operated side ROM increased significantly at 3
rd

, 6
th

, 9
th

 and 

12
th

 month (P value <0.001). There was a mean difference of 

7degree of ankle range of motion compared to uninjured limb 

in open repair group and 4 degree in percutaneous group. 

The difference between two groups is not significant. 

 

3.5 Complications 

 

In percutaneous group, we had one case of superficial 

infection which had responded to intravenous antibiotics. We 

also had 1 case of paraesthesia over sural nerve territory. 

Area of paraesthesia had decreased over time but still 

persists. We did not encounter any other significant 

complications. 

 

In open repair group, we had one superficial infection which 

healed secondarily over 2 months with regular dressings and 

antibiotics. We also had a case of deep infection with wound 

necrosis which required debridement and later reverse sural 

artery fasciocutaneous flap to cover the defect. Symptomatic 

deep venous thrombosis has not been recorded in our cases. 

Sural nerve paraesthesia has been recorded in one of the open 

repair patients but has completely recovered. In our short 

follow up we did not encounter any re-rupture. 

 
Complications (26 

patients) 

Percutaneous 

repair (11 patients) 

Open repair 

(15 Patients) 

Superficial infection 1 1 

Deep infection 0 1 

Wound necrosis 0 1 

Nerve injury 1(persistent) 1(transient) 

Ankle stiffness 0 2 

 

 
Figure 2: Deep infection 

 

 
Figure 3: Superficial infection 

 

 

 

4. Discussion 
 

Achilles tendon rupture incidence is increasing and is 

attributed to increasing recreational sport activities
 [23],[24]

.  

More than 75% cases are related to sport and athletic 

activities
 [23],[25]

. In our cohort though sport activity (38.50%) 

is the most common mode of injury and occupational injuries 

(30%) have a significant percentage. This is probably 

because of our cohort has predominantly farmers and 

occupations involving heavy labour. Male to female ratios 

vary in the literature, ranging from 5:1 to 30:1
[26],[27]

. 

Incidence is more in males in our study group with hardly a 

few cases of female patients operated. We have 1 in 26. 

Mean age of the cohort is 44. 

 

Operative versus non operative management is still largely at 

debate. Despite the recent studies showing non operative 

treatment as optimal with a little increased re-rupture rates 

many surgeons prefer surgical management. Most of the trials 

published before 2005 suggested better outcome after surgery 

due to a higher rate of re-rupture in the nonsurgical group
[27]-

[28]
. Surgical treatment was the treatment of choice in Danish, 

Norwegian, and Swedish hospitals regardless of the 

increasing evidence favouring non operative treatment
 [29]

. 

Tendon re-rupture remains a significant source of concern 

with non operative management
 [30]

. Open operative treatment 

is commonly used in young, percutaneous technique for 

middle aged and those who refuse open repairs and non 

surgical treatment in elderly patients 
[4]-[7],[31]

.  This is 

probably because most injuries occur in athletic young 

persons who would prefer to avoid re-rupture and return to 

sports after treatment.  Most of our patients are from low 

socioeconomic status and are heavy labourers. Decreased re-

rupture rate has motivated most of our patients to undergo 

surgical repair. 

 

Different varieties of evaluation of treatment response are 

available; clinical, patient satisfaction report and patient 

outcome scores.  Nillson- Healander et al 
[32]

 developed the 

patient reported ATRS in 2007 and validated the test. Before 

the ATRS, foot and ankle outcome score (AFAOS) was the 

only validated score commonly used. According to patients 

and physicians this questionnaire was concise and easy to 

understand. 10 point difference was considered significant 

and clinically relevant. Clinical assessment of range of 

motion of ankle, heel rise test and gait analysis are also used 

in addition to assess the outcome. In our study, we have used 

ATRS and ankle ROM to assess the outcome of surgery. The 

mean ATRS of the cohort at admission was 13.66 and ATRS 

in percutaneous group at 3 months was 40, while that in open 

group was 31.2. This difference is probably because of 

longer immobilization in cast in the open repair group. The 

progress of ATRS at 6 months, 9 months and at end of 1year 

did not have a significant difference between the open and 

percutaneous groups (mean ATRS difference was less than 

10 at all the time periods).      

 

 

Ankle range of movement was restricted more in open group 

than percutaneous group. However, the difference did not 

have any effect on the ATRS. Eric J Strauss et al 
[31]

 reported 
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similar outcome is his series of 83 patients with moderate 

ankle ROM restriction and 96.3% good to excellent Boyden 

score and AOFAS score. 

 

Complications of Achilles tendon repair surgery are common 

and influence the final outcome.  Most common reported 

symptoms in the literature are infection, wound necrosis, re-

rupture etc. In our series we had total of 8 complications out 

of 26 (30.6%) surgeries. Three quarters if them (20%) of 

them are minor which were managed non operatively and 

10% (2 in single patient) of them are major which were 

managed with surgery.. Incidence of post operative 

complications was around 34.1% in the meta-analysis done 

by Khan et al 
[8]

. Wound complications of the cohort are 

15%. Beskin et al reported 7%wound complications in his 

cohort of 42 patients
 [33]

. We did not come across any re 

ruptures in our follow up. We also have not seen any 

clinically significant deep vein thrombosis in our patients.   

   

There are significant limitations in our study.  Follow up time 

period in the study is only one year. This can be considered 

as a short follow up and so more definite conclusions cannot 

be drawn. The sample size of the study is also small and 

limits the possibility to draw definite conclusions. 

                  

5. Conclusion 

 

Occupational Achilles tendon ruptures in farmers and heavy 

labourers’ were found to be a common mode of injury which 

has not been reported in the earlier literature. Percutaneous 

repair and open repair had good functional outcomes with 

minimal complications in the percutaneous technique. 

Potential damage to sural nerve is a concern with 

percutaneous repair. Wound necrosis and infections are 

limitations to open repair. We recommend additional 

research should focus on new minimal invasive techniques 

performing repairs with sural nerve under vision or 

ultrasound or endoscopy assisted percutaneous techniques.  

Increased data is required in the long term functional status 

and time required to return to previous occupation or sport. A 

large randomised trial to assess long term functional 

outcomes and compare novel techniques with the standard 

techniques to avoid sural nerve injury would be ideal. 
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