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 Achilles tendon rupture (ATR) presents a unique challenge to the 

surgeon because the gap in the Achilles tendon must be bridged by a 

procedure other than primary repair. Although there are numerous 

approaches to addressing this issue, the gastro-soleus fascial turndown 

flap with bone-anchoring suture or osseointegration stands out. Despite 

its popularity, there are few studies that have objectively evaluated the 

procedure's efficacy. To evaluate the efficacy of turndown flap repair 

with bone anchoring polypropylene suture through an 18G 

hypodermic/spinal needle with special reference to its various functional 

outcomes. This prospective observational study was conducted in the 

Department of Burns, Plastic, and Reconstructive Surgery, SCB Medical 

College & Hospital, Cuttack, for a period of two years from November 

2018 to December 2020. Tendo Achilles injury patients admitted to the 

department due to various etiologies were considered as study samples. 

The difference between pre-operative and post-operative (Achilles 

Tendon Total Rupture Score) ATRSs was calculated. The difference 

between post-operative and pre-operative calf circumferences was 

calculated. A total of 35 patients underwent surgery for ATR. Male 

patients predominated. The most common cause was accidental injury in 

an Indian closet. The majority of patients (13, or 37.14%) presented with 

a gap of 4 to 5 cm between the proximal and distal segments with the 

ankle in a neutral position. Out of the study population, 11 patients 

(31%) had an ATR score difference ranging from 31–40. Thirtten 

patients (37.14%) had a difference ranging from 1.1 to 2 cm. Sixty 

percent of the cases had a good outcome. Two patients had an 

unsatisfactory outcome, which constituted around 5.72% of the study 

population. The turndown flap with bone-anchoring polypropylene 

suture using an 18G hypodermic/spinal needle is an effective, relatively 

simple, and non-time-consuming procedure with a very short learning 

curve and very minimal morbidity for the repair of Achilles tendon 

injuries with a gap (where primary repair is not possible). 
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1. Introduction 

Achilles tendon a combination of the tendinous portion of gastrocnemius and soleus muscles to form the 

strongest tendon in the human body, is frequently injured mainly in the young to middle age active 

population of society, with the average age ranging from 37 to 44 years [1], [2]. Increasing incidence of 

Achilles tendon rupture (ATR) is still reported in several studies due to the increasing older active 

population in society and male patients are more common than female patients even though a higher rupture 

force is required in the male Acute Achilles tendon injuries with open wounds in the tendo achilles (TA) 

region are more common. The TA region is a poorly vascularized area that may cause healing issues. When 

the patient arrives early, the management is relatively simple. However, if the patient is not properly 

managed in the first place, they may develop complications such as skin necrosis over the TA region and 

tendon re-rupture [3]. 

 

Achilles tendon repair is one of the most difficult and challenging tasks. Several methods and modifications 

have been described in the literature to treat this complex situation with relatively simple changes. Surgical 

repair and conservative treatment are two major management strategies widely adopted in ATR patients, but 

the consensus of the optimal treatment strategy is still debated. The success of a given procedure is 

determined by the surgeon's skills, the nature of the defect, the patients' compliance, the adequacy of repair, 

the availability of graft restitution, and proper rehabilitation [4]. 

 

Today, an Achilles tendon rupture is treated surgically, either through the standard open technique or 

through the mini-invasive (percutaneous) technique, with various mobilisation options. 

 

The turndown flap repair reinforced with the bone-anchoring suture is one of the most popular surgical 

techniques, especially when there is a gap between the cut ends of the Achilles tendon that needs to be 

bridged [5]. 

 

We proposed a novel gastro-soleus turndown flap technique augmented with a bone-anchored 

polypropylene suture using an 18G hypodermic spinal needle. A screwing motion of the hand is used to 

insert the needle into the calcaneum, through which a polypropylene core suture is inserted. This provides a 

strong repair that allows the patient to regain strength, allowing for early functional recovery. This 

technique is most useful in cases of Achilles tendon segmental loss or avulsion from its insertion site. This 

method can also be used to reinforce the primary repair from end to end. This is also a simple yet effective 

technique that is simple to learn and cost-effective because no expensive synthetic materials are required. It 

has also the ability to bridge a gap. 

 

2. Materials and methods 

This prospective observational study was conducted in the Department of Burns, Plastic and Reconstructive 

Surgery, S C B Medical College & Hospital, Cuttack for a period of two years from November 2018 to 

December 2020. Patients admitted to the Department of Plastic and Reconstructive Surgery or patients 

referred from general surgery or orthopaedic surgery due to various etiologies were considered as study 

samples. 
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2.1 Inclusion Criteria 

Acute and chronic achilles tendon injuries with open and closed wounds, repaired and ulcerated achilles 

tendon injuries, and recurrent and re-ruptured achilles tendon injuries were all admitted. 

 

2.2 Exclusion Criteria 

Patients with concomitant fractures, skin loss requiring local flaps, gastrocnemius muscle injury with or 

without achilles tendon injury, and a foot gap of less than 2 cm in neutral position. 

 

This study protocol was approved by the Institutional Ethics Committee. Written informed consent was 

taken from all included cases. The patient demographics, mechanism of injury, duration of hospitalization, 

surgical interventions, post-operative complications, and follow-up data were recorded on a standard 

proforma. Operative technique: 

 

All patients were operated on under spinal anaesthesia with a tourniquet on. Patients were positioned in a 

prone position. Usually the incision is placed on one side of the Achilles tendon on the posteromedial 

aspect, but in this method the incision is directly over the Achilles tendon because it may prevent skin 

necrosis, tendon adhesion and scar contracture. This will also avoid injury to the sural nerve. The incision 

gradually extended up to the musculo tendinous junction of the triceps surae in a straight-line fashion. The 

sural nerve was safely retracted laterally. The skin flap was handled with care. 

 

Deep fascia in the midline after freeing it from the skin was incised, thus making sure that the fascial 

incision lies fully under the skin flap. Peritendon was incised in the midline. The site of the Achilles tendon 

rupture and the proximal gastrocnemius muscle are thus exposed. A ruptured site was identified, which was 

frequently bridged with scar tissue. As necessary, scar tissue was excised and disarticulation of the tendon 

stumps was done. The tendon ends were freshened. The gap was measured while the ankle was in a neutral 

position, as well as the distance from the rupture site to the calcaneum. 

 

The foot was placed in as much plantar flexion as required for proper apposition. A central flap was raised 

from the middle of the proximal tendon and the gastrocnemius aponeurosis, approximately 2.0–2.5 cm 

broad and 7–8 cm long (depending on the gap to be bridged in the case of neglected ruptures), ensuring that 

the flap is long enough to bridge the gap and can be sutured securely to the distal tendon. Leave the flap 

attached for at least 3 cm proximal to the rupture. 

 

Next, the central flap was turned upside down on itself and sutured to the distal stump with bone anchoring 

polypropylene suture through an 18G needle, which was passed through the calcaneum manually. A defect 

in the proximal tendon and gastrocnemius muscle belly was closed with continuous sutures. 

 

The 18G needle was inserted through the calcaneum in a transverse direction, then through the bore of the 

needle, polypropylene suture was passed and taken out the other side. The needle was then removed, which 

acts as a core suture. Then a core suture was passed through the proximal end (diatal end of the turn down 

flap) and a pennington knot was applied like the modified Kessler technique. This acts as a bone anchor for 

the ruptured Achilles tendon, which relieves tension on the repaired site as well as accelerates wound 

healing. 

 

Finally, epitendinous suturing was done with prolene (3-0). The tendon sheath and the deep fascia were 

closed, followed by the skin. The tourniquet was deflated. After post closure, an anterior slab was applied 

with the ankle in a 20 degree plantar flexion position (Figure 1.A, B, C, D, E, F). 
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Following surgery, patients were placed in an anterior slab with the foot in equinus for 3 weeks. After this, 

the position of the cast was changed to neutral for a further 3 weeks. 

 

All patients were followed up at the department six months postoperatively, and they were assessed using 

the Achilles Tendon Total Rupture Score (ATRS) questionnaire with Likert scale, calf circumference 

measurement, and checked for the ability to stand on the toes of the affected limb. ATRS was calculated as 

per the protocol [6]. 

 

The difference in post-operative and pre-operative ATRSs was used to categorise the outcome as 

unsatisfactory (20), fair (21-30), good (31-50), or excellent (51-60). The data analysis was done using the 

SPSS software. 

 

3. Results 

A total of 35 patients underwent surgery for Achilles tendon injuries from November 2018 to December 

2020. Out of a total of 22, (62.85%) patients belonged to the 20 to 40-year age group. Male patients 

predominated over females. (Table 1). 

 

The commonest aetiology of achilles tendon injury was by the patient’s foot slipping into a squatting type 

toilet pan. A total of 18 patients gave a history of a toilet pan injury, comprising of 13 males and 5 females. 

Other causes of injury include injury due to sharp objects at work, accidental falls, road traffic accidents etc. 

Among these, the most common cause was accidental injury in Indian closets (Table 2). 

 

Of the total cases, 11 patients (31%) had an ATR score difference ranging from 31–40. The difference 

between post-operative and pre-operative calf circumferences was calculated, and the result showed that 13 

patients (37.14%) had a difference ranging from 1.1 to 2 cm. A statistically significant increase in the calf 

circumference of the affected limb vouches for a satisfactory repair and a scientific rehabilitation protocol 

(Table 3). 

 

All patients were able to return to their daily life activities without restrictions. At the latest follow-up, all 

patients were able to perform a repetitive single heel rise on the involved limb and to walk without a visible 

limp. All the patients had early return of both plantar flexion and dorsiflexion of the ankle joint with good 

motor power and full range of motion. All patients were able to walk and stand on their toes as early as 2 

months from the time of repair. 

 

A majority of the cases have a good outcome. The number of patients with a good outcome was 21, 

amounting to around 60% of the study population. Two patients had an unsatisfactory outcome, which 

constituted around 5.72% of the study population. However, on scrutiny, most of these cases fall into the 

old age group. A total of eight (23%) patients in the study population had an excellent outcome. 

 

In all the 35 patients who had undergone tendon repair, no recurrent achilles tendon rupture was observed 

during the follow-up. No patient had developed serious complications, such as sural nerve injury or deep 

vein thrombosis. Three patients had skin problems managed with grafting. One patient had an abscess in the 

TA region, which was managed by incision and drainage. Subsequently, the wound healed in one patient 

with flap necrosis managed with a propeller flap based on distal perforators. 

 

4. Discussion 

Achilles tendon injuries are becoming more common among Indians. However, there is a significant delay 
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between the time the patient presents to a specialist (especially in the government sector), which is most 

likely due to the loss of wages associated with hospitalization. In our study, the reason for the late 

presentation was that they had been treated elsewhere after their injury and developed complications such as 

skin necrosis and re-rupture of the Achilles tendon before being referred to our institute. Many of these 

patients had healed scars over the TA regions as well as an Achilles tendon rupture. Achilles tendon injuries 

present a unique challenge to the surgeon because the gap in the Achilles tendon must be bridged using a 

procedure other than primary repair. 

 

The first chance to treat Achilles tendon injuries is the best chance. Primary surgical management, when 

done correctly, results in the best functional outcome. If a patient develops complications as a result of poor 

management in the first instance, further management necessitates more extensive procedures, with higher 

complication rates. Although there are numerous solutions to this problem, the Gastro-soleus fascial 

turndown flap with bone anchoring suture or Osseo integration stands out due to its simplicity and low 

morbidity, as the donor site is the same muscle that forms the Achilles tendon. 

 

A total of 35 patients made up the study population. They underwent the turndown flap repair with bone 

anchoring polypropylene suture through an 18G hypodermic/spinal needle for Achilles tendon injuries. 

Considering the exclusion criteria which factors out cases having concomitant procedures for soft tissue 

coverage (which are frequently done in such cases), it can be assumed that this procedure is very effective 

and popular in cases where direct repair is not possible. 

 

Despite its popularity, there is a dearth of studies that have objectively assessed this procedure, with regard 

to its efficacy. 

 

The Achilles Tendon Total Rupture Score (ATRS) is a validated tool [6] that consists of a ten-question 

questionnaire. They include questions about activity limitations caused by weakness, pain, and stiffness, as 

well as restrictions on both daily living activities and athletic activity. The patient grades the responses on a 

Likert scale from 0 to 10. According to a study, the Achilles tendon total rupture score (ATRS) has been 

validated as a tool for measuring pre-operative disability in cases of Achilles tendon rupture [7]. The 

questions address subjective complaints as well as limitations in routine and exertional activities. 

 

The turndown flap with bone anchoring ensures a good functional outcome, as evidenced by the difference 

in post-operative and pre-operative ATRSs and post-operative and pre-operative calf circumferences. 

 

The gap in the Achilles tendon was directionally proportional to the pre-operative morbidity, as evidenced 

by the ATRS. This would hold true as the pseudo-tendon formed by the fibrotic scar tissue has different 

mechanical properties. However, a bare minimum of mobility will be facilitated by the pseudo-tendon, 

which explains the delay in the presentation of such patients [8]. 

 

Another indicator was the difference in post-operative and pre-operative calf circumferences. A majority of 

the patients (16, forming 45.71% of the study population) had an increase in the range of 1.1-3cms, which is 

another pointer towards the efficacy of the turndown flap with the Osseo-integration method. 

 

However,7 patients (20% of the study population) had a decrease in calf circumference. It may be due to a 

non-adherence to the rehabilitation protocol and/or prolonged immobilization, causing stiffness of the joints 

and disuse atrophy of the muscles. 
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In a review by [9], 57% of 1,823 Achilles tendon ruptures were left-sided, probably because of the higher 

prevalence of right-side-dominant individuals who push off with the left lower limb [10], [11]. 

 

[7] noted the highest incidence of Achilles tendon ruptures was observed in the age group of 30-39 years. In 

our study, age-wise demographic data reveals that the maximum number of patients has a range of age from 

21 years to 40 years (62.85%). 

 

[8] showed that 73% of the injuries were sports-related and the peak of sports-related injuries occurred in 

the age group of 30-49. The most common aetiology causing an Achilles tendon injury in the study 

population is an injury caused by the foot slipping into a toilet pan (51.43%). 

 

Male patients were more commonly affected. Achilles tendon rupture is predominantly a male disease, and 

the dominance of males is evident in all studies, with a male: female ratio of 2:1 to 12:1, probably reflecting 

the higher prevalence of males involved in sports. [10- 12] In this study population, the least common 

aetiology was a sports injury, affecting only a single male patient (2.85%). Achilles tendon injuries are 

more common in Indian males, possibly because of the habit of using Indian toilets and the habit of not 

wearing shoes. Injuries caused by spontaneous rupture (11.43%) and by sharp agents at work (14. 28%) 

were more common in females than in males in our study population. 

 

It was seen that the majority of the patients (21, amounting to 60% of the study population) fell within the 

good outcome category. Two patients (5.72%) had a difference of less than 20, constituting the 

unsatisfactory outcome category. However, on closer examination, it was found that both the patients were 

in the old age group, which may have precluded non-adherence to the standard rehabilitation protocol 

and/or prolonged immobilisation. 

 

The surgical principles in the management of achilles tendon injuries should be followed rigorously. 

 The incision must extend up to the fascia to prevent skin necrosis because the TA region is a 

relatively poorly vascularized area and if the fascia is not included, the skin flap may necrotize. 

 The two cut ends of the tendons should be sutured together without tension. 

 At the time of tendon suturing, the foot should be in a neutral position so that the patient has no 

difficulty in dorsiflexing the foot when mobilisation is started. 

 The foot should be immobilised at 20 degrees of plantar flexion to ease the tension on the suture 

line. 

 The immobilisation should be maintained for 6 weeks. Early mobilisation may cause re-rupture of 

the Achilles tendon. 

 Physiotherapy should be continued till a good range of ankle movements is achieved because the 

site of TA repair has a tendency to form adhesions. 

 

5. Conclusion 

The turndown flap with bone anchoring polypropylene suture utilising an 18G hypodermic/spinal needle is 

a successful option for Achilles tendon injuries with a gap (where primary repair is not possible). This also 

aids in the rapid return of plantar flexor power, strength, and endurance, as well as a satisfactory return of 

full range of motion. It's a quick and painless technique with a short learning curve and very low morbidity. 
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Figuer Legend: 

Figure 1. 

A. Tendon sheath exposed and fibrous tissue, Refreshed tendon ends after adequate excision 

B. Central flap raised from the proximal tendon and gastrocnemius muscle 

C & D. Bone anchoring suture taken through 18G needle in calcaneun. 

E.           Central flap is turned down on itself to bridge the gap. 

F.            Post-OP photographs. 

 

 
 

Table 1. Demographic charecteristics of Achilles Tendon injury patients. 

Parameters Total numbers 

(n=35) 

% 

 

 

Age 

10-20 8 22.85 

21-30 13 37.15 

31-40 9 25.72 

41-50 4 11.42 

51-60 1 2.85 

 Male 23 65.72 
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Sex Female 12 34.28 

Limb Left 19 54.28 

Right 16 45.72 

 

Table 2. Aetiological details of Achilles Tendon injury patients. 

Etioloy Male Female Total (%) 

Indian closet injury 13 5 18(51.42) 

Sharp agent of work place 2 3 5(14.28) 

Road traffic accident 4 1 5(14.28) 

Spontaneous puture 1 3 4(11.42%) 

Sports 1 0 1(2.85%) 

Accidental fall 2 0 2(5.72%) 

Total 23 12 35(100%) 

 

Table 3. Operative and post operative details of Achilles Tendon injury patients. 

Operative and post operative parametes Total no.of 

patients 

(n=35) 

% of study 

population 

 

Time between injury and surhery 

<48 hours 17 48.57 

48-2 weeks 7 20 

>2 weeks 11 31.42 

 

Gap between proximal and distal 

stump keeping ankle in neutral 

position(cm) 

2-3 7 26 

3.1-4 12 34.28 

4.1-5 13 37.14 

5.1-6 3 8.57 

 

Difference between preoperative and 

post operative ATRs 

<20 2 5.71 

21-30 4 11.42 

31-40 11 31.42 

41-50 10 28.57 

51-60 8 22.85 

Difference between preoperative and 

post operative calf circumferences 

(cm). 

<1 19 54.28 

1.1-2 13 37.14 

2.1-3 3 8.57 

 


