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Abstract 
The Achilles tendon is the largest and strongest tendon in the body. When the calf muscles flex, 
the Achilles tendon pulls on the heel. Percutaneous method gives the chance to do sufficient 
repair of tendon Achilles with minimal slit incisions .Achilles tendon rupture surgery is now 
routine and well established. Surgery is suggested for young, healthy and active individuals. 
Percutaneous repair of the Achilles tendon allows accurate opposition of the tendon ends 
minimizing surgical incision thus protecting against wound breakdown. It is a prospective study 
of 20 adolescent patients with cut tendon Achilles treated Percutaneous repair using Esipond 5 
and Mayo needle, admitted in Orthopedics and traumatology department Sohag university 
hospital, between 12 / 2017 and 12 / 2018.The patients were followed up for 12 months according to 
the Achilles tendon rupture score (ATRS)  from all patients and by checking wound complications. 
Limitation due to decrease in the strength of calf/Achilles tendon/foot, the mean score was 8.1. 
Limitation due to progressive tiredness in the calf/Achilles tendon/foot, the mean score was 8.1. 
Limitation due to stiffness in the calf/Achilles tendon/foot, the mean score was 8. Limitation due 
to pain in the calf/Achilles tendon/foot, the mean score was 8. Limitation during activities of 
daily living, the mean score was 7.7 Limitation when walking on uneven ground The mean score 
was 7.9 Limitation when walking quickly up stairs or uphill The mean score was 7.95. 
Limitation during activities that including running, the mean score was 7.9. Limitation during 
activities that including jumping, the mean score was 7.9. Limitation in performing heavy 
physical work, the mean score was 8.1 
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1. Introduction 

The Achilles tendon is the primary 

plantar flexor of the ankle and the strongest 

tendon in the body [1]. The Achilles rupture 

most commonly occurs in the third to fourth 

decade of life, specifically in males, with an 

annual rate of 18 to 37 cases per 100,000 

individuals [2]. Non-operative management 

is associated with re-rupture rates of 13% 

to 33%. The operative treatment has the 

benefit of early mobilization, lower re-

rupture rates, and earlier return to sports 

practice [3] but the wound complication 

rate related to surgical management varies 

from 0% to 22% [4]. Although the percuta-

neous treatment decreases wound compl-

ication rate, sural nerve injury rate increases 

as high as 16.7% [5,6]. Tendon repair using 

the Krackow suture has been successful 

regarding the early range of motion and 

stable fixation [7]. However, percutaneous 
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repair proved to be biomechanically stro-

nger than traditional Krackow repairs in 

cadaver studies [8]. A new modification 

of a minimally invasive approach using 

the gift box technique would result in 

minimal wound complications. This article 

aimed to study the clinical and functional 

results of acute Achilles tendon injury rep-

air using percutaneous technique. 

 

2. Materials and Methods 
It is a prospective study of 20 adol-

escent patients with cut tendon Achilles 

treated using percutaneous repair technique 

using Esipond 5 and mayo needle. Admitted 

in orthopedics and traumatology depart-

ment Sohag university hospital, between 

12/2017 and 12/2018. An informed written 

consent was obtained from all participants. 

2.1. Patient selection 
Inclusion criteria: Patients compl-

aining of cut tendon Achilles wound less 
than 2 cm with no soft tissue laceration 
and Patients complaining of rupture 

tendon Achilles. Exclusion criteria: Patients 
with crushed ankle and patients with 
extensively lacerated wound  

2.2. General characteristics of patients 
Our study included 20 patients 

with age ranged from 10 to 50 years old 
they were divided into 17 males and 3 fem-
ales, mechanism of injury was 15 patients 
injured by sharp objects, 3 patients had 
rupture tendon Achilles in practicing sport 

and 2 patients due to falling from height. 
Recording to co morbidities 5 patients had 
diabetes mellitus and 9 patients were smo-

king. 11 patients had left tendon injures, 
9 patients had right tendon injuries. 

2.3. Surgical technique 
Before the operation, the rupture 

site was located by physical examination 
followed by mapping the tendon and site 
of incisions. Three slit shaped incisions 
are done medial and lateral to the proximal 
portion, two slit shaped incision are done 
medial and lateral to the distal portion. 
Esipond 5 is used with Mayo needle. The 
proximal portion is captured by a suture 
passed transverse the 1

st
 proximal slits, 

then suture is crossed to the 2
nd

 proximal 
slits and to the 3

rd
 proximal slits. Suture 

is crisscrossed through the gap to capture 
the distal portion of the tendon and sutures 
are passed through the distal slits with 

the same technique mentioned above. The 
suture is tied above the calcaneous in 
plantar flexion. Post-operative below knee 
cast in equinus is done without weight 

bearing for one month, then cast in 
neutral position is done with weight 
bearing for one month, then cast is 
removed and physical therapy is begun. 
Patients are followed up after 2 weeks to 
check the wound, 2 weeks to modify the 
cast, one month to remove cast and start 
weight bearing and physiotherapy, then 
every 3 months to assess function till one 
year after surgery, figs. (1, 2, 3, 4) 

 

 

 

 

 

 

 

 

 
 

Figure (1) Shows locate wound by physical examination then wash the wound  
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Figure (2-a, b) Show after making 3 slit shaped incisions the proximal portionof the tendon is captured by 

sutures 

 

 

 

 

 

 

 

 

 

 
 

Figure (3-a, b) Show sutures are criscrossed through the gap to attach to the distalportion of the tendon 

 

 

 

 

 

 

 

 

 

 
 

Figure (4) Show sutures are locked distally over the calcaneus then wound is closed 

 

3. Results 
The outcome of percutaneous repair 

of tendon Achilles had been estimated 

using Achilles tendon rupture score, the 

results are listed in tab. (2). The mean 

Achilles tendon rupture score is was 

80.15. Active maximum plantar flexion 

and dorsiflexion at follow-up were 

comparable to the con-tralateral legs. 

The mean on the affected side was 60° 

(range, 20° dorsiflexion to 50° plantar 

flexion) and on the healthy side was 65° 

(range, 20° dorsiflexion to 50° plantar 

flexion). There was no limita-tion of 

eversion and inversion as compared with 

the contralateral side. The mean in the 

affected side was 55° (range, 20° eve- 

rsion to 40° inversion) and on the healthy 

side was 59° (range, 20°eversion to 40° 

inversion). Calf circumference was dimi-
nished in the injured leg as compared with 

the contralateral leg in all cases, with a 
mean atrophy of 8 mm (range, 7-14 mm). 2 
cases complained of wound infection and 

wound dehiscence, improved on parenteral 
and oral antibiotics and physiotherapy. 
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Table (2) Results of Achilles tendon rupture repair  

The case ID 
Limitation  

Total 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

No.1 8 7 8 9 7 8 9 9 8 10 83 

No.2 8 8 8 8 7 9 9 9 7 8 88 

No.3 9 9 7 8 9 8 8 7 9 8 82 

No.4 9 8 8 8 7 7 9 8 7 9 80 

No.5 8 8 8 9 7 9 9 9 8 7 82 

No.6 7 8 9 7 8 9 7 8 9 8 80 

No.7 7 7 8 9 8 7 8 8 8 7 77 

No.8 8 8 8 7 8 8 9 8 7 8 79 

No.9 9 9 8 7 8 9 9 8 7 9 83 

No.10 9 9 8 7 8 8 7 8 8 9 81 

No.11 9 9 8 9 8 7 8 9 9 9 85 

No.12 8 8 9 8 8 7 8 8 9 8 81 

No13 9 9 8 7 8 9 8 7 8 9 82 

No.14 8 8 8 9 8 8 7 8 9 8 81 

No.15 6 6 8 8 7 6 6 8 7 6 68 

No.16 8 8 9 8 7 8 9 8 7 8 80 

No.17 9 9 7 8 9 7 7 7 9 7 79 

No.18 9 9 8 9 7 8 7 6 8 9 80 

No.19 7 7 8 7 7 9 7 7 7 7 73 

No.20 7 8 7 9 8 9 8 8 7 8 79 

The Mean   80.15 

Limitation1; due to decrease strength, Limitation2; due to progressive tiredness, Limitation3; due to 

stiffness, Limitation4; due to pain, Limitation5; due to daily activities, Limitation6; due to walking on 

uneven ground, Limitation7; due to walking quickly up stairs, Limitation8; due to running, Limitation9; 

due to jumping, Limitation10; due to doing heavy physical activities 

 

4. Discussion 
Numerous open surgical procedures 

have been proposed for repairing ruptures 

of the Achilles tendon, but there is no 

single, uniformly superior technique. Del-
ayed wound healing, necrosis, suppuration 
and adhesions are potential complication 

of open procedures which are not rare 

especially in diabetic patients and smokers. 

Open procedures with delayed tendon hea-

ling time are not suitable also for athletes 
wishing to return earlier to their preinjury 
activity level. Augmented open procedures 
have to be performed for neglected or 

defective Achilles tendon ruptures [9,10]. 

In the first, Nilsson-Helander et al. [11] 

developed and validated the ATRS. The 

total ATRS ranged from 17 to 100, with 

a mean of 77. Lim et al. [12] randomized 

66 young patients (mean age, 38.5 years; 

range, 26-53 years) to compare open and 

percutaneous repair of closed AT ruptures. 

They had a higher rate of complication 

in open repair. There were 7/33 (21%) 
wound infections and two reruptures (6%) 
in the open group compared to 3/33 cases 

of wound puckering (9%), one rerupture 

(3%) in the percutaneous group. They 
advocated percutaneous repair on the basis 
of the low rate of complications and imp-

roved cosmetic appearance. Given these 

findings, we also advocate percutaneous 

repair in older patients with AT rupture 

to minimize the rate of infections arising 

from traditional open repairs [13]. Our 
data suggest that percutaneous repair under 
local anesthesia for acute AT ruptures in 

patients older than 65 years gives good 

results in terms of postoperative ATRS, 
maximum calf circumference, and isometric 
plantar flexion strength. 
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Conclusion 
Percutaneous repair of tendon Achilles using three proximal mini-incisions and two distal 

incisions offers good functional and clinical outcomes without wound complications which can 

be usually observed following open repair of AT ruptures. 
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