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ABSTRACT

Background The injury of the Achilles tendon is a disabling condition, which is difficult to treat if there is a gap or defect between the two ends of
the disrupted tendon. Patients with a rupture of the Achilles tendon should be operated on without delay. The aim of the study was to evaluate the
functional outcome of various methods of repair done for Tendo Achilles injuries. Materials And Methods This is a comparative study with
longitudinal follow-up of Twenty-four patients who were treated for Tendo Achilles injuries and included in this study during this period. The
clinical outcome was assessed using AOFAS and Leppilahti scoring system. Results The mean follow-up was 21 months. Based on the AOFAS
Scoring study 14 patients presented with acute open Tendo Achilles injury treated with Kessler and Krackow suturing of which 9(64.2%) patients
showed excellent results, 4(28.5%) of good results, and 1(4.1%) fair results. Based on the scoring system used by Leppilahti for 10 patients with
chronic Tendo Achilles treated by the Bosworth technique shows 70% of excellent results, 20% of good results, and 10% of fair results. Conclusion
The Krackow technique showed good ankle function restoration and was associated with low complication rates. Reconstruction of chronic
Achilles tendon ruptures with the Bosworth technique is associated with good clinical and functional outcomes.
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BACKGROUND

The injury of the Achilles tendon is a disabling condition, which is
difficult to treat if there is a gap or defect between the two ends of the
disrupted tendon. Such a gap may result from several factors acting
single or in combination: open laceration followed by infection; delay
in diagnosis, allowing retraction and degeneration of the tendon,
fraying of the ends, etc.'

Retraction and atrophy of the tendon end, and scar tissue between the
tendon ends make primary repair of the chronic Achilles tendon tear
difficult.” Various surgical procedures to fill the gap between retracted
ends have been described which include primary repair and
augmentation with fascia advancement, tendon transfer, free tissue
transfer, and synthetic graft or allograft.” Tendon transfer is associated
with less strength of the graft, the need for additional incisions for
harvesting the graft, wound breakdown, and infections.

The gap between two ends of the injured tendon due to contracture of
the calf muscles occurs very rapidly, within three or four days, so they
may experience difficulty regaining coaptation of the ruptured ends of
the tendon. TA region is a poorly vascularized area that may cause
problems in healing. The therapy for patients who present early is
rather simple. However, if the patient is not treated properly in the
initial instance, problems such as skin necrosis over the TA region and
tendon re-rupture may occur. Then the patient has to undergo more
extensive procedures. Tendo Achilles injury can be treated in a variety
of ways. As a result, this research is conducted to assess the functional
outcome of Tendo Achilles injuries using a variety of methodologies.

OBJECTIVES

To study the functional outcome of various methods of repair done for
Tendo Achilles injuries by Kessler, Krackow suture, and Bosworth
technique.

MATERIALSAND METHODS

The present study is conducted in the Department Of Orthopaedics, S.
V. Medical college hospital, Tirupati, Andhra Pradesh from Nov 2019
to July 2021. 24 patients were treated for Tendo Achilles injuries and
included in this study during this period. This is a comparative study
with longitudinal follow-up of patients throughout the study period.

Inclusion Criteria
1. Agemorethan 18 years.
2. Bothsexesareincluded.

3. Acute Tendo Achilles injuries of both open and closed types.
4. Chronic Tendo Achilles injuries are also included in the study.
5. Consent to participate in this study.

Exclusion Criteria

1. Agelessthan 18 years

2. Medically co-morbid patients.

3. Patients lostin follow-up.

4. The Patientis not fit for surgery

5. The patient was not given consent to participate in the study.

Selection Of Patients And Data Recording

Once the patient was admitted to the hospital a detailed case record is
prepared. Personal information including name, age, sex, occupation
address, and contact phone number are noted. All the patients are
personally interviewed for a mode of injury and duration after injury
and other co-morbid conditions for which they are taking treatment. A
general and complete clinical examination was done looking for
limping, flat-footed gait, and the presence of a palpable gap in the
posterior heel. Thompson test and Tip toe walking help in the
diagnosis.

Standard radiographs of an anteroposterior and lateral view of the
ankle joint, an MRI of the ankle to find any calcification and defect in
the TA region, Ultrasound of the ankle were taken. Basic laboratory
investigations like HB, RFT, LFT, and blood grouping were carried
out. The patients were selected according to the protocol mentioned in
the inclusion and exclusion criteria.

Surgical Technique

Kessler Suturing

The incision is avoided directly over the Achilles tendon because it
may produce tendon adhesion and scar contracture. The both lesser
saphenous vein and the sural nerve were preserved by making a
longitudinal incision 1 cm medial to the Achilles tendon. Dissection is
carried on the way down to the Achilles paratenon, and between the
Achilles tendon and the paratenon, a full-thickness flap was produced.
The tendon rupture was identified, and the edges were debrided to a
minimum. The Kessler approach was used to repair the tendon, which
included a number five non-absorbable suture and a running epi
tendinous absorbable 2.0 suture. In every case, the paratenon was
meticulously repaired. Closure of the subcutaneous tissue and skin, as
well as the insertion of a plaster cast at a 20-degree plantar flexion,
completed the procedure.
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Krackow Suturing

Patient in prone position, make a posteromedial incision of 10cm long
about lecm medial to the tendon. The paratenon was incised
longitudinally in line with the skin incision. The repair was performed
with a nonabsorbable suture with a Krackow suture technique with 4
strands connecting the tendon stumps. The foot is placed in
approximately 10° of plantarflexion, and the sutures are tied. The
paratenon is repaired with a braided absorbable suture.

Bosworth Technique

The surgery is performed under regional or general anesthesia. A
tourniquet is applied over the thigh, The patient is placed in a prone
position on the operating table and the ruptured tendon is approached
through a posterior midline incision from the calcaneus to the proximal
one-third of the calf. The Sural nerve and short saphenous vein were
secured and isolated. The Ruptured tendon is exposed, and scar tissue
is excised between the ends. A 1.5 cm wide tendon strip was cut and
freed from the central portion and is left attached just proximal to the
site of rupture. The tendon strip was turned distally and passed through
the proximal tendon and anchored then passed through the distal end of
the tendon and sutured back to the main tendon. The Wound was closed
and a long-leg cast, holding the knee in flexion and the foot in plantar
flexion.

Rehabilitation

Effective post-operative care following open repair of the TA is very
important to prevent re-rupture and to bring about good ankle
movements. In our institute, an above-knee cast with the foot in
twenty-degree plantar flexion and the knee in 45-degree flexion is
maintained for 3 weeks. Atthe end of 2 weeks, the sutures are removed.
The previous above-knee cast is converted into a below-knee cast
which is maintained for another 3 weeks. At the end of 6 weeks, the cast
is discarded, and gradual weight bearing is initiated with the patient
wearing footwear with high heels and intrinsic foot exercises are
started. The physiotherapy is continued till good ankle movements are
achieved.

Evaluation Method

The functional evaluation was done by Scoring system used by the
American orthopedic foot and ankle society (AOFAS) Ankle -
Hindfoot scale with a maximum score of 100 points (90-100 points=
excellﬁnt, 75-89 points =good, 50-74 points = fair, and < 50 points=
poor).
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Another scoring system described by Leppilahti et al." in 1998, the
Leppilahti scoring system includes subjective factors such as pain,
stiffness, muscle weakness, footwear restrictions; subjective outcomes
along with an active range of ankle motion and isokinetic muscle
strength. The maximum score of the scoring system is 100 and results
can further be graded as excellent (90 points), good (75-89 points), fair
(60-74 points), or poor (<60 points).
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RESULTS

Though some incidents of Achilles tendon injury occurred in young
and elderly age groups most of the cases were spread over mid and late
adulthood. 20 (83.3%) cases in the present study occurred between 31-
60 years of age group. 19 (79.1%) cases occurred in males and 5
(20.8%) in females. A male-to-female ratio of approximately 4:1 was
observed. 37.5% (9 cases) of cases involved Indian closet and cut
injury. 20.8% (5 cases) due to RTA and fall. The remaining 41.6% (10
cases) of Tendo Achilles injury is due to degenerative. In the present
study, Most of the 12 cases of surgery were done less than 48 hours. 10
cases were done after 2 weeks. 6 cases underwent Kessler suturing. 7
Cases underwent Krackow suturing and 1 case had both Kessler and
Krackow suturing. The remaining 10 cases underwent the Bosworth
technique. Two patients developed superficial wound infection at two
weeks of postoperative and were treated with IV antibiotics ( Inj.
cefoperazone sulbactam 1.5gm iv bd) for one week and regular
dressings of wound done. Pus culture and sensitivity were sent report
showed negative and wound healed after 2weeks. Another patient had
developed skin necrosis after one week. Then necrotic tissue was
removed, and a skin graft was applied. After that wound was healthy,
No other infection was noted.

Based on the AOFAS Scoring study 14 patients presented with acute
open Tendo Achilles injury treated with Kessler and Krackow suturing
of which 9(64.2%) patients showed excellent results, 4(28.5%) good
results and 1(4.1%) fair due to irregular follow up and fair compliance
to rehabilitative physiotherapy.

Based on the scoring system used by Leppilahti to analyze the
functional outcome in patients with chronic Tendo Achilles treated by
the Bosworth technique, the results are as follows. The present study
shows 70% of excellent results, 20% of good results, and 10% of fair
results. The patient with fair results had a superficial wound infection.

DISCUSSION

FromNov 2019 to July 2021, Twenty four patients with Tendo Achilles
injury were treated, after fulfilling inclusion and exclusion criteria. Out
of these 24 cases, 14 cases of open acute injury, 10 cases of chronic

injury.
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Kessler and Krackow suturing was done in acute open TA injury within
less than 48hrs in most of the patients after admission The follow-up
period is relatively short; and finally, the sample size is small. Further
studies with larger size samples and longer follow-up periods were
needed to enable investigation of the Tendo Achilles rupture and to
validate the present therapeutic effects of the Krackow suturing.

Bosworth technique is done in chronic injuries that presented after two
weeks with a gap between ruptured tendons more than Sem. The tensile
strength of the Achilles tendon was strong enough to prevent the re-
rupture. The limitations of this study are the lack of'a control group and
long-term follow-up. Further studies by large sample size,
randomization of various techniques, and long-term follow-up can
give conclusive results.

Our results were comparable to results done with other techniques
using semitendinosus, flexor hallucis longus, tibialis posterior, and
peroneus brevis.””

Studies conducted by CHUN GUANG LI et al.”, ERIC J STRAUSS et
al.”, and MD MOHIUDDIN ASLAM et al." showed excellent results
0f70-75% while compared to our studies.

One patient developed poor results due to irregular follow-up in the
study conducted by MD MOHIUDDIN ASLAM et al". Other studies
showed no such poor results. In our study, all patients had regular
follow up. So poor results are not recorded in our study.

Studies conducted by SUDHANA A et al. " showed 76.1% excellent
results, 13.4% good, 7.4% fair, and 2.9% poor results. A study
conducted by PAVAN KUMAR A et al. " showed 79.4% excellent
results, 10.2% good, 5.1% fair, and 2.5% poor results. Studies
conducted by BORAH DN etal. ",

There is currently no final consensus for the best method to repair
Achilles Tendon rupture, with options ranging from non-operative
treatment to open surgical repair". Although non-operative treatment
is an alternative option, surgical repair is often preferred in healthy and
active populations. At present, there are many open methods for
repairing Achilles Tendon ruptures, such as Kessler etal.”*". The study
by Watson et al.”” has described in comparative biomechanical studies
that Krackow sutures were significantly stronger than Kessler and
Bunnell sutures. Therefore, Krackow is currently the preferred method
for open repair of Achilles tendon ruptures™”. However, irrespective
of the technique, the surgical incision site is located in a relatively
ischemic area. The incidence of complications such as infection and

B .. © 12425
skin necrosis is high™*.

The present study had comparable excellent to good outcome results
with various studies in the literature. The results of complications such
as infection and necrosis are comparable with the various studies.
There was no incidence of re-rupture of the tendon. This study has also
shown that surgical intervention reduces the period of immobilization,
and hence could be a method of choice in the working population
making the patient return to work at the earliest.

CONCLUSION

The Krackow technique showed good ankle function restoration and
was associated with low complication rates. Reconstruction of chronic
Achilles tendon ruptures with the Bosworth technique is associated
with good clinical and functional outcomes.
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