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Introduction

Achilles tendon is the strongest and thickest tendon in the 
human body1. Rupture of the Achilles tendon is a relatively 
common injury, with a reported incidence of 6 to 18 per 
100000 population2-4. These injuries usually occur in 
middle aged population and account for approximately 40% 
of all operative tendon repairs5-7.

The most common injury mechanism involves sudden 
forced dorsiflexion on a plantarflexed ankle. Other injury 
mechanisms include pushing off a planted foot with an 
extended knee or fall from height. Sudden violence during 
exercise is the most common cause of Acute Achilles 
tendon rupture out of the various etiological factors8. 
In addition, patients with degeneration of the Achilles 
tendon9, long-term steroid use10,11, or use of quinolone 

antibiotics12 are at higher risk of rupture.
In Indian population, acute injuries to Achilles tendon 

are more common because most people of the country use 
Indian toilets which are a common cause of open injuries 
to Achilles tendon due to the foot getting stuck in lavatory 
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pans. However, in the Western countries chronic ruptures 
and sport injuries are more common. Rupture through the 
watershed area of the achilles tendon is most common with 
occurrence rate of approximately 75%. It can also occur at 
the distal insertion site (10–20%) or at the myotendinous 
junction (5-15%)13.

Conservative line of treatment is reserved for patients 
with low demand in activities and work and high surgical risk 
patients. Nonoperative management includes a brief period 
of immobilization, followed by early rehabilitation and early 
weight bearing. The primary intention of managing acute 
Achilles tendon rupture is to ensure a rapid return to normal 
function by promoting permanent tendon healing at the 
correct length.

These goals are fulfilled by operative repair of a ruptured 
Achilles tendon, which also provides satisfactory clinical 
outcomes with simultaneous reduction in the re-rupture 
rate14,15. Various operative treatment modalities include 
achilles tendon repair by open, mini-open, percutaneous, 
hybrid and endoscopic methods.

Various techniques have been described for repairing 
acute achilles tendon ruptures. Maniscalco et al.16 and Hanna 
et al.17 used suture anchors, while Bibbo et al.18 preferred 
pull-out sutures for distal tendon avulsions. Besse et al.19 
used tendon grafts with bone blocks from the knee extensor 
mechanism. All of these authors reported satisfactory 
results with their techniques.

The objective of this study was to represent our 
experience comprising cases of acute tendo achilles rupture 
which were treated by repair using suture anchors and to find 
out whether the technique achieves improved functional and 
clinical results with faster rehabilitation and mobilization.

Materials and Methods

38 patients with acute post-traumatic tendo achilles 
tear which were treated by repair using suture anchors in 
the Department of Orthopaedics, Peerless Hospital & B. K. 
Roy Research Centre, Kolkata, India from September 2018 
to August 2020 and fulfilling the inclusion criteria were 
considered in this study.

Inclusion criteria

• Patients above 18 years of age who were mature skeletally
• Fresh injury (<2 weeks old)
• MRI showing completely ruptured achilles tendon

Exclusion criteria

• Partial tendon tear
• Any other pre-existing morbidity of ipsilateral lower limb
•  History of systemic diseases or use of immunosuppressive 

drugs
•  Associated other fractures or neurovascular injury on 

ipsilateral side
•  Patients with polytrauma or head injuries that definitely 

influence rehabilitation

Operative Procedure

The patients were subjected to a thorough history, 
clinical examination and pre-operative routine laboratory 
investigations, which was supplemented by plain radiographs 
and an MRI (Figure 1).

Spinal anaesthesia was done for surgery in all the patients. 
Patients were positioned prone on the operating table and a 
pneumatic tourniquet was applied to the thigh. The calf was 

Figure 1. Acute tendo Achilles rupture in MRI - Disrupted anterior and posterior lines revealing cut Achilles tendon with high intensity.
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elevated using a pillow under the leg to provide knee flexion 
of 30°. In order to permit dorsiflexion and plantar flexion of 
the ankle, the foot was placed outside the operating table 
(Figure 2 and 3).

The insertion site was exposed by making a 10 cm 
curved incision on the medial side of the Achilles tendon 
(Figure 4). The teared end of tendo Achilles was cleaned 
and debridement of insertion site was done keeping the 

cortex intact. The anchor implantation site was located at 
the distal edge of the original insertion site of the tendon 
as far medial and lateral possible. Appropriate drilling 
was done – for medial anchor, drill was angled towards 5th 
metatarsal and for lateral anchor, drill was angled towards 
1st metatarsal. The hole was drilled till the shoulder of drill 
bit. Then the anchors were placed approximately 2mm 
below the bony surface. After placement of the anchor, a 

Figure 2. Suture anchor.

Figure 4. Skin incision.

Figure 3. Patient positioning. 

Figure 5. Preparation of insertion site.
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gentle pull through suture was done to check the instant 
anchor placement strength. Two Krackow stitches were 
placed – one peripheral and one central. Keeping the foot in 
fully plantar flexed position and equal tension was applied 
to secure limb of both the anchors for equal distribution 
of pressure. After these two knots were placed (medial, 
lateral) with anchor thread of each other. Over tightening 
was avoided. Paratenon was repaired (Figure 5-8). Closure 
of the surgical wound was in layers. Aseptic dressing was 

done. Immobilization was done with the patient’s lower 

limb in a below knee slab with the ankle at a 10° plantar 

flexion (Figure 9).

Rehabilitation

Postoperatively, the patients were kept in immobilization 

for 2 weeks after which ankle ROM exercises were started. 

Partial weight bearing with the help of support was allowed 

Figure 6. Suture anchor insertion.

Figure 8. Final repair.

Figure 7. Tension the Achilles tendon.

Figure 9. Post-op immobilization.
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after the 2nd post-operative week. Muscle-strengthening 
exercises were initiated and full weight bearing with support 
was started by the end of the 4 weeks. Patients were allowed 
to resume their normal daily activities and duties after 6 
weeks.

Follow-up

The patients were regularly followed up for 9 months 
(2 weeks, 6 weeks, 12 weeks, 6 months and 9 months) for 
clinical as well as functional evaluation. In the first visit only 
range of motion and local wound condition was addressed. 
Thorough clinical and functional assessment was done in 
subsequent visits. Functional assessment of the patients 
was evaluated at the final follow-up as per the American 
Orthopaedic Foot and Ankle Society or Ankle-Hindfoot Score 
(AOFAS) (Figures 10 and 11).

Statistical analysis

Categorical variables are expressed as number of 
patients and percentage of patients and compared across 
the groups using Fisher’s Exact Test. Continuous variables 
are expressed as mean, median and standard deviation 
and compared across the groups using Kruskal Wallis test. 
The statistical software SPSS version 20 was used for the 
analysis. An alpha level of 5% was taken, i.e., if any p value 
was less than 0.05 it was considered as significant.

Results

Age Distribution

The mean age in this study was 40.42 ± 9.88 years. The 
age range of patients varied between 26-64 years. Overall, 
63.1% patients were between the age group of 31-50 
years (Table 1). Patients on the higher side of age group 
were believed to have associated degenerative changes of 
tendon prior to rupture which might have been due to long 
duration of involvement in the sports activity and lack of 

Figure 10. Post-op X rays. 

Figure 11. Ankle ROM at final follow-up.

Age (years) No. of Patients Percentage (%)

21-30 8 21.1

31-40 13 34.2

41-50 11 28.9

51-60 5 13.2

61-70 1 2.6

Total 38 100.0

Table 1. Age Distribution.

Mode of Injury No. of Patients Percentage (%)

Sports injury 22 57.9

Indian lavatory 11 28.9

Road traffic accident 2 5.3

Spontaneous 2 5.3

Industrial accident 1 2.6

Total 38 100.0

Table 2. Mode of Injury Distribution.
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awareness of proper sports footwear which protects the 
tendo Achilles region. However, this treatment modality was 
equally effective in these patients also.

Sex Distribution

32 patients (84.2%) were male in comparison to 6 
patients who were female (15.8%). The ratio of male and 
female (Male: Female) was 5.33: 1. More outdoor and sports 
related activities might be the reason of male predominance 
making them more vulnerable to injury.

Side of Injury Distribution

All ruptures were unilateral on the Right side in 20 
(52.6%) patients which was higher in comparison to Left in 
18 (47.4%).

Type of Injury Distribution

24 (63.2%) patients suffered from closed type of injury 
and 14 (36.8%) had open injuries.

Mode of Injury Distribution

Test of proportion showed that there was significant 
difference in proportion of patients with sports injuries and 
Indian lavatory injuries (86.8%) and that of the patients with 
other mode of injuries (13.2%) (Table 2).

Interval between injury and surgery

The mean delay in surgery from the day of injury was 
2.82 ± 1.57 days (range 1-6 days).

AOFAS Scoring

The mean AOFAS score at the end of 9 months was 
90.97 ± 10.24 (range 53-100) (Table 3).

Functional outcome based on AOFAS Scoring system

28 (73.7%) patients had Excellent and 7 (18.4%) 
patients had Good results whereas 1 (2.6%) showed Fair 
and 2 (5.3%) patients demonstrated Poor surgical result 
(Figure 12). 

Complications

In a total of 38 patients, 34 patients (89.5%) did not 
have any complications.

3 patients (7.9%) developed superficial infection which 
gradually subsided with antibiotics and regular dressing. 
1 (2.6%) patient complained of persistent ankle stiffness. 
Other complications such as wound dehiscence, re-rupture, 
thromboembolic events, neurovascular injury, anchor pull 
out or re-surgery was not seen.

Discussion

With a wide range variation of treatment of Achilles 
tendon rupture including both surgical and non-surgical 
for both open and closed type of injury, the outcome of the 
treatment remains always challenging for the surgeon in 
terms of not only return to daily activity but also providing a 
comfortable range of motion. The mainstay goal of treatment 
in case of tendo Achilles injury are functional, pain free, 
plantigrade foot with good mobility with minimal scar and 
requiring no modification of footwear, considering the fact 
that the patient’s expectation from treating surgeon always 
remains high and they want early return to daily activities 
and previous lifestyle status.

Acute Achilles tendon tear can be managed by a variety 
of treatment options including both non-operative and 
operative modalities. It is difficult to reach a consensus on 
which method is optimal and has good clinical outcomes 
with minimum complications20,21. There are several studies 
that have compared the outcomes of both conservative 
and surgical treatment. The meta-analysis performed by 

AOFAS components  
(Maximum score possible)

Mean

Pain (40) 37.11 ± 5.65

Activity limitations, support requirement (10) 7.79 ± 1.51

Maximum walking distances, blocks (5) 4.74 ± 0.6

Walking surface (5) 3.05 ± 0.96

Gait abnormality (8) 7.26 ± 1.57

Sagittal motion (8) 7.58 ± 1.24

Hind foot motion (6) 5.53 ± 1.11

Ankle-hind foot stability (8) 8.00

Alignment (10) 9.89 ± 0.45

Table 3. Mean of AOFAS components.

Figure 12. Functional Outcome based on AOFAS Scoring System.
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Soroceanu et al.22 concluded that in both surgical and non-
surgical patients, the re-rupture rates were almost equal. 
However, the post-surgical patients returned to work earlier 
compared to conservative ones when the parameters of 
functional rehabilitation with early range of motion were 
taken into account.

Achilles tendon tears most often occurs in the non-
insertional area of the tendon complex and are commonly 
seen in the recreational and professional athletes23-25. 
Therefore, most surgeons who are actively involved in 
the treatment of acute Achilles tendon rupture in sports 
personals duly recommend surgical therapy as they agree to 
the fact that it is the treatment of choice for those who desire 
an early return to athletic activities because it aids to enable 
earlier mobilization and weight bearing. It also brings down 
the risk of re-rupture and hence enhances rehabilitation with 
a better functional outcome22,26.

An abundant number of factors including age, pre-
injury activity status, existing co-morbidities, expectation 
and demand of patient must always be considered before 
reaching a conclusion regarding surgical or non-surgical 
management. Our study included 38 patients in between 
the year 2018 to 2020 that underwent primary repair 
with suture anchor fixation and successfully completed 9 
months follow-up. Surgery was deduced as the best mode 
of intervention for these patients based on pre-operative 
inclusion criteria and post-operative expected functional 
outcome.

A lot of approaches for the surgical management of acute 
Achilles tendon ruptures have been employed that includes 
open, mini-open, and percutaneous repairs27-29. These 
techniques have been performed via an open, longitudinal 
lateral or midline incision and end to-end suture repair 
or graft reconstruction of the tendon or by fixation using 
suture anchors30,31. A few new developments have also been 
implemented during percutaneous and mini-open repairs 
targeting minimization of complications risk32,33.

In repair with suture anchor, the anchor is placed in 
calcaneum, deep to calcaneal tuberosity. Bony incorporation 
of the anchor gives a sufficient strength to walk without 
support. The G2 anchor which was used has two lateral 
flanges giving additional stability to the bone. Strong cortical 
outer rim gives stability from first post operative day. Inner 
cancellous bone of the calcaneum grows rapidly to fill-up 
the space. Hence outdoor normal day to day activity can be 
initiated after 6 weeks post-op period after completion of 
bony incorporation of the anchor.

Lui in their study concluded that the technique was 
proposed to be an alternative to screw fixation that reduced 
pull-out resistance because it revealed commendable 
functional and clinical outcomes with a double suture anchor 
in cases of avulsions with small bony fragments34. Suture 
anchors being embedded into the bone, prevents certain 
complications like skin irritation and implant removal at a 
later stage which are frequent with screw heads and other 

metallic fixation methods.
Another benefit of our technique is that it does not 

require any other supplemental and composite procedures 
such as using the flexor hallucis longus tendon, peroneal 
tendons or gastrocnemius fascia as these procedures 
extend the duration of surgery because they are surgically 
very demanding. This technique eliminates the need for the 
use of expensive materials like artificial tendon implants or 
allografts and hence is bearable for the patient.

Limitations of our study comprise of a smaller number of 
patients, absence of control group, bias of solitary institution 
and brief period of follow-up.

Conclusion

Tendo Achilles repair with suture anchors has come 
to stay as an established mode of management of acute 
Achilles tendon injuries. It offers an excellent functional 
outcome by preserving the strength of the tendon and 
minimum disruption of the soft tissue with no requirement 
of additional tendon graft. It also causes least interference 
with the soft tissue healing. Use of suture anchors in above 
mentioned operative technique and standard rehabilitation 
protocol has produced satisfactory results in early tendon 
repair with minimal proximal retraction.

Ethics approval:

The study obtained approval from the Peerless Hospitex 
Hospital & Research Center Limited - Clinical Research Ethics 
Committee (Approval no.: PHH&RCLCREC/2667/2018).
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