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Abstract

Background: The Achilles tendon is the most frequently ruptured tendon in the body and its incidence is
increasing, more so among athletes. Various surgical techniques exist for treating it and one of these is as discussed
in this study, Achilles tendon injury treated with Knotless PARS (Arthrex) that allows for earlier weight bearing and
mobilization and, therefore, faster rehabilitation and an improved functional outcome.

Aim: The post-operative progress of patients, specifically athletes subset with Achilles tendon injury treated with
Knotless PARS is discussed in this article using Newcastle Orthopaedic Foot and Ankle Score (NOFAS).

Methods: We retrospectively evaluated the patients operated on between March 2015 and January, 2017, 19
feet of 19 patients diagnosed with acute Achilles tendon rupture were treated. All clinical outcomes were examined
using the Newcastle Orthopaedic Foot and Ankle Score (NOFAS) in patients operated in the last 28 months after the
operation. We measured their progress in 3 categories as follows: (1) Improvement in pain and symptoms. (2)
Recovery and lifestyle improvement and (3) Motion and activity.

Conclusion: The study suggests that the post-operative progress of patients with Achilles tendon injury treated
with Knotless PARS (Arthrex) is strong, but the best results only appear in patients post 12 months of their surgery.
We suggest, prospective and comparative studies will help for further research of this subject.

Keywords: Achilles tendon; Knotless PARS; NOFA score; Fiber wire
suture; PARS jig; Swivelocks

Introduction
Achilles tendon is the most commonly ruptured tendon in the body

and its incidences are ever growing, particularly in atheletes [1-3]. The
management of acute ruptures of the Achilles tendon is a controversial
subject and hence there is extensive research done on it. Despite this,
there is a split verdict on optimal management. The aim of treatment is
tendon healing with restoration of function which can be achieved by
conservative treatment. Hence, non-operative management believers
argue that surgery is avoidable since it includes high risks of infections,
wound complications and nerve injury. However, operative
management has shown a significant reduction in the risk of re-
rupture and allows patients to return to sport and work quicker as
compared to conservative measures [4-13]. Further, various studies
have shown the importance of early mobilization on the tendon
healing process, therefore surgery become a preferred choice,
particularly in athletes who want to get back to pre-injury level of
sports [6].

The object of our study was to determine the improvement in pain,
range of motion, activity and symptoms. Also, to study the recovery
and lifestyle improvements in patients treated surgically using Knotless
Percutaneous Achilles Repair System (PARS).

Methods
We retrospectively evaluated the patients operated between March

2015 and January 2017. 19 feet of 19 patients diagnosed with acute
Achilles tendon rupture were treated. The diagnosis of acute Achilles
tendon rupture was based on physical findings, including palpation of
the defect at the rupture site with tenderness, disappearance of tendon
relief, and positive Simmonds-Thompson test. In all patients, an
avulsion fracture of the calcaneus at the insertion of Achilles tendon
was excluded by plain lateral radiograph of the affected ankle. All
patients were informed in detail about conservative and operative
therapy, and they selected the treatment method. Informed and written
consent from all patients were obtained.

The inclusion criteria for this study were as follow: (1) Patients who
were treated surgically by means of knotless PARS, (2) Patients who
were injured during athletic activities and hoped to return to athletic
activity, (3) Patients with no history of previous surgery on the affected
lower extremity, (4) Patients with the healthy contralateral ankle, (5)
None of the patients had a predisposition for Achilles tendon rupture,
such as history of systemic use of corticosteroids, use of
fluoroquinolones, prior injection to the Achilles tendon, or
hyperthyroidism.

There were 15 male and 4 female patients with a mean age of 43
years (Range, 23-64 years). The right ankle was affected in 12 patients
and the left ankle was affected in 7 patients. Cause of injury was as
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follows: Soccer in 8 patients, running in 2 patients, and cricket,
dancing, hockey, netball, rugby, skiing, surfing and tennis in 1 patient
each.

All patients underwent surgery in an average of 22 days of the
athletic injury (Range: 5-62 days). None of the patients had a
predisposition for Achilles tendon rupture, such as history of systemic
use of corticosteroids, use of fluoroquinolones, prior injection to the
Achilles tendon, or hyperthyroidism. Any delay in their treatment was
usually because of delayed presentation and some delay to operate on
an elective list. Delayed presentation to orthopaedic surgeon were
mainly because of patient not aware of seriousness of injury, missed
diagnosis by local doctor or emergency department or delay in
confirming diagnosis with ultrasound imaging.

All clinical outcomes were examined using the Newcastle
Orthopaedic Foot and Ankle (NOFA) Score in patients operated in the

last 28 months after the operation. We measured their progress in 3
categories as follows: (1) Improvement in pain and symptoms (2)
Recovery and lifestyle improvement and (3) Motion and activity. We
recorded the number of months passed since their surgery to
understand their recovery. We also recorded the intervals between the
injury and the date of operation. Furthermore, since all patients
sustained the injury during athletic activities and desired an early
return to activity, we investigated whether each patient could return to
their activities. If so, the intervals between the operation and the time
when patients could return to athletic activities.

All statistical analyses were performed using responses to the NOFA
questionnaire (Refer to NOFA Questionnaire in Annexure 1).
Descriptive statistics were calculated, and all values are expressed as
Newcastle Orthopaedic Foot and Ankle (NOFA) Score. Derivation of
score is from the response of patients to the Questionnaire.

Newcastle orthopaedic foot and ankle score questionnaire and calculation

Sr.No. Questions related to post-operative recovery Yes No Sometimes

A Pain and symptoms

1 Do you still experience pain after surgery? 0 10 5

2 Is your pain constant? 0 5 2.5

3 Does you experience pain in the evenings? 0 5 2.5

4 Does your foot feel normal? 8 0 4

5 Are these symptoms worse post-surgery? 0 6 3

6 Does your ankle feel stiff? 0 2 1

7 Does your ankle feel swollen? 0 2 1

8 Is there any problem with the sensation of your foot? 0 2 1

B Recovery and lifestyle

1 Has your quality of life improved post-surgery? 4 0 2

2 Do you feel self-conscious about your foot/ankle? 0 2 1

3 Do you have trouble while balancing? 0 2 1

4 Do you need any support? 0 2 1

C Motion and activity

1 Did the surgery increase your ability to perform day to day activities? 6 0 3

2 Are there any limitations in your activities? 0 6 3

3 Does it hurt when you do light activity? 0 3 1.5

4 Does it hurt when you do moderate activity? 0 3 1.5

5 Does it hurt when you do strenuous activity? 0 2 1

6 Do have any problems when you walk on different surfaces (like inclines, stairs, ladders) 0 5 2.5

7 Do you have any problems when walking on mildly uneven surfaces (rocks, bumps, etc.)? 0 5 2.5

8 Do you have any problems when walking on plain/flat surfaces (Sagittal Motion) 0 5 2.5

9 Does the pain in your foot disturb your sleep? 0 5 2.5
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10 Do you have difficultly when you put on or take off your Shoes and socks? 0 4 2

11 Do you wear of shoes comfortably? 3 0 1.5

12 Do you have any pain after wearing these shoes? 0 3 1.5

Annexure 1: NOFA questionnaire.

Surgical Technique
The PARS Achilles Jig and the Achilles midsubstance speedbridge

repair kit is used for the procedure (Figure 1).

Figure 1: A. PARS Achilles jig (B) Achilles mid substance speed bridge repair kit.

The inner arms of the PARS jig in the paratenon of the Achilles
tendon in inserted through the incision (Figure 2). The PARS needle
with the nitinol loop is passed through the #1 hole. The white #2 Fiber
Wire® suture is pulled through the leg, leaving tails on both sides of
equal length. Manual pressure is placed on the tendon, while passing
the PARS needle to enhance central placement of the Fiber Wire. The
PARS needle with the nitinol loop is passed through the #2 hole. The
blue #2 Fiber Wire is pulled through the leg, leaving tails on both sides
of equal length. The PARS needle with the nitinol loop is passed

through the #3 and #4 holes. The white/green #2 Fiber Wire with loops
is pulled through the leg, leaving tails on both sides of equal length.
Here, it is ensured that there is one looped end on each side of the leg.
The PARS needle with the Nitinol loop is passed through the #5 hole.
The white/black #2 TigerWire® suture is pulled through the leg, leaving
tails on both sides of equal length. The Jig is then removed. The sutures
are organised in the way they were originally placed through the PARS
Jig.

Figure 2: PARS Jig insertion, suture passing and management.

Then, the #2 blue suture is passed under the #3 and #4 looped
sutures and back through the loop of the white/green looped suture
(Figure 3). The #2 suture is pulled through the Achilles tendon to the
other side by pulling on the non-looped side of the white/green looped
sutures (#3 and #4). Pull on the #2 suture to lock the stitch in place.
Two transverse sutures (#1 and #5) and one locked suture (#2) should

now be on the left. Proximal options include #2 Fiber Loop suture or
#2 Fiber Wire suture. Two stab incisions are made 1.5 cm apart over
the calcaneus near the Achilles insertion and Drilled with the 3.5 mm
drill using the drill guide. The tap is used to prepare the holes for the
Swive Lock® anchor. The Banana Suture Lasso is passed through distal
Achilles tendon and the proximal Fiber Wire® suture is retrieved. The
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4.75 mm SwiveLocks is inserted. Note: Tension appropriately and
Compare with contralateral foot. This results in a secure knotless
repair of the Achilles tendon rupture. Sutures are cut flush with the
anchor, and the surgeon performs wound irrigation and layered
closure, with absorbable suture, of the paratenon and subcutaneous

tissues. After skin closure with nylon suture, resting ankle plantar
flexion is assessed and the Thompson test performed. The patient is
placed in a well-padded non-weight-bearing plantar flexion splint for
incision and initial tendon healing during the first 2 weeks after
surgery.

Figure 3: Distal anchor preparation, banana suturelasso passing, Achilles tensioning and anchor insertion.

Postoperative Rehabilitation Protocol
Post-operative protocol involves splint or cam boot immobilisation

for 12 weeks with 8 weeks splinting in 45 degrees ankle plantarflexion
and partial weight bearing. Wound was to be left intact for about 2
weeks before suture removal, and leg could be washed daily and range
of motion exercises to the ankle. 8 weeks after surgery the patient was
encouraged to fully weight bear in a neutral position in the cam boot.
Physiotherapist was commenced at 8 weeks to encourage gait
retraining, range of motion ankle exercises, calf strengthening and
modalities. Patient was asked to take 300 mg aspirin daily while
immobilized in splint or boot, but further anticoagulated if they were
at greater risk of thromboembolic phenomenon. Light jogging was
encouraged 3 months after the surgery and normal sports 4 to 6
months after surgery depending on physiotherapist’s
recommendations.

Results
The mean NOFA score was high in most of the patients (Table 1). 14

out of 19 Patients said that their recovery was good to excellent. 5 out
of 19 complained of ongoing pain and balancing issues. The most
dramatic improvement averaged at 18 months post the date of the
surgery. With the excellent results in those who were operated 19.29 ±
5.02 months ago. Followed with very good results in those operated
17.25 ± 3.5 months ago and good results in those operated 18.67 ± 5.13
months ago. The Results were fair in those operated 8.5 ± 2.12 months
ago and poor in those operated 7.33 ± 1.15 months ago. Hence, the
studies indicated a direct correlation between the number of months
since the surgery and the NOFA score. The patient with a good NOFA
score was only after 13 months post the surgery. All 5 Patients amongst
the fair and poor NOFA Score bracket were operated as later as 10
months ago. Hence, it appears from the study, that with the passing
months their NOFA Score is expected to get better.

NOFA score range Recovery No. of patients out of 19
Months since surgery

Mean ± Standard deviation Range

90-100 Excellent 7 19.29 ± 5.02 14-28 Months

80-90 Very Good 4 17.25 ± 3.5 13-21 Months

70-80 Good 3 18.67 ± 5.13 13-23 Months

60-70 Fair 2 8.5 ± 2.12 7-10 Months

Below 60 Poor 3 7.33 ± 1.15 6-8 Months

NOFA: Newcastle orthopaedic foot and ankle.

Table 1: Post-operative recovery analysis using NOFA Score.

Most patients were able to return to their sporting activities post-
surgery (Tables 2 and 3). 10 out of 19 patients returned to their
respective sports or alternate sports between 3 to 18 months post-
surgery. Out of these 10 patients that returned to sports, 6 returned
within 6 months, another 3 within 6-12 months and 1 within 12-18
months of the surgery. The NOFA score was good to excellent amongst
these 11 patients. 4 out of the 9 patients indicated a NOFA score
between 70 and 90. The reason they did not return to sports was

sighted that they were able to return but were unwilling to return due
to age or other personal reasons. Rest 5 out of the remaining 9 that did
not return to the sports explained that they were still experiencing pain
occasionally on exertion. The average number of months passed since
their surgery was 8.5 Months (Range 7-10 Months) in patients with fair
NOFA Score and 7.2 (Range 6-8 Months) in patients with poor NOFA
Score. A patient with a good NOFA score was seen after approximately
13 months post-surgery. This finding supported that a patient needed
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at least 1 year to develop a Good NOFA Score, but the return to their
sporting activity can begin as early as 3 months.

Return to Sporting
Activity

Months taken to Return to Sports
post-surgery

No. of
Patients

Avg. of Age of
Patients

Months passed to date since Surgery
Average (Range)

NOFA Score Average
(Range)

Yes

 

 

 

 

3 Months 2 37 17.00 (13-21) 91.75 (87.5-96)

4 Months 4 45.75 19.50 (15-28) 88.62 (81-100)

10 Months 1 42 20.00 (20-20) 74.00 (74-74)

12 Months 2 54 14.50 (14-15) 92.50 (90.5-94.5)

18 Months 1 37 22.00 (22-22) 90.00 (90-90)

No - 9 40.67 12.89 (6-23) 69.50 (46-90)

Total  - 19 43.33 15.74 (6-28) 79.60 (46-100)

Table 2: No. of people that were able to return to sporting activities explained.

Results as per NOFA score No. of patients Average of NOFA score Average of age Average of months since surgery (Range)

Excellent 1 90 51 20 (20-20)

Very Good 1 86 54 21 (21-21)

Good 2 75.3 32.5 18 (13-23)

Fair 2 67.8 26 8.5 (7-10)

Poor 3 54.5 48 7.3 (6-8)

Grand Total 9 69.5 40.7 12.9 (6-23)

Table 3: Details of patients that did not return to sports.

Discussion
Treatment options for Acute Achilles Tendon Rupture include

conservative and operative management. It’s difficult to reach a
consensus on the optimal treatment with good clinical outcomes and
no complications [7,8,11,14-17]. Recently, there are several studies that
have compared the 2 approaches. The Meta-analysis performed by
Soroceanu et al. [16] did 10 randomized controlled trials and reported
that the re-rupture rates were equal in both surgical and nonsurgical
patients. However, when functional rehabilitation with early range of
motion was used, surgical patients returned to work 19.16 days sooner.
Another research conducted by Willitis et al. [17] on 144 patients who
underwent accelerated rehabilitation, including early weight-bearing
and early range of motion exercises with or without surgical
intervention and reported no differences in the re-rupture rate, ankle
range of motion, and calf circumference or function. However, the
plantar flexion ratio at 1 and 2 years after treatment showed significant
differences in favour of the surgical group. This was contradicted by
Jones et al. [8] study that researched 1085 patients and reported that
surgical repair significantly reduced the re-rupture rate compared to
non-operative treatment. Similar conclusion was drawn in the Wilkins
et al. [17] randomized study of 677 patients. Hence, from the above
studies, we see that the surgical approach would be more optimal than
the conventional approach.

Next came the question of the effectiveness of open repair versus
percutaneous repair for an acute Achilles tendon rupture. From a
comparative paper by Krueger and David et al. [18] that aimed at

solving the controversy over which repair is superior, with focused
questions on which type of surgery is better in providing the best
overall patient outcome, open or percutaneous repair, in physically
active men and women with acute Achilles tendon ruptures, concluded
that “percutaneous repair is the best option for Achilles tendon surgery
when it comes to the physically active population. Percutaneous repair
has faster surgery times, less risk of complications, and faster recovery
times over having an open repair, although it is acknowledged that
every patient has a different situation and best individual option may
vary patient to patient.” This was in lines with the study by Cottom et
al. [19] that investigated the biomechanical strength of 3 different
techniques for Achilles tendon repair in a cadaveric model. The results
of the study showed “a clear trend toward a stronger construct
in Achilles repair using a knotless suture anchor technique, which
might translate to a faster return to activity and be more resistant to an
early and aggressive rehabilitation protocol.”

Achilles tendon ruptures are common in the elite and recreational
athlete and most often occur in the non-insertional region of the
tendon complex [20-22]. Therefore, most surgeons involved in the
treatment of athletes with acute Achilles tendon rupture agree that
those who desire an early return to athletic activities tend to
recommend surgical therapy to enable earlier weight bearing and
mobilization, lessen the risk of re-rupture and therefore, faster
rehabilitation and an improved functional outcome [16,23].
Additionally, soft tissue problems have been one of the main
complications described in the literature following operative
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management [24,25]. Knotless Pars is a minimally invasive technique
that intends to reduce this complication [26,27]. Its minimal incision
reduces risk of wound complications and it provides the ability to
create a locking stitch, making it stronger [26].

The review studies by Ververidis et al. [3] illustrated that in thirteen
studies, including 670 patients, re-rupture rate was very low with the
most frequent complication being sural nerve damage. Average
functional outcomes were reported satisfying with 91.4% patients
continuing to practice sports after surgery. Furthermore, 78–84%
returned to the same or higher sports level. Average time of return was
18 weeks in 9 studies. We used an in-house designed questionnaire to
analyse improvements in patients post-surgery. Contradictory to the
above report, our study did not have any patients with nerve injury
complication. We did not have any patients report any other
complications such as infection or re-rupture till date. It was seen that
the symptomatic relief and range of motion was successfully gained as
early as 3 months, but the Lifestyle improvement was a challenge and
took a long time for most patients. The average NOFA score was high
in most of the patients (Table 1). 74% Patients said that their recovery
was good to excellent. These patients reported that they could return to
the same or higher level of sports, which is in line with the previous
study. Rest of the 26% complained of ongoing pain and balancing
issues. Many of these answered that despite their ability to return to
sports, they chose not to simply because of the lack of confidence. We
excluded them from the section of people who could return to sports
for better authenticity of our results. Hence, studies indicated that the
longer were the number of months since the surgery, the NOFA score
improved. The most significant improvement averaged at 18 months
post the date of the surgery. The patient with a good NOFA score was
only after 13 months post the surgery. All 5 Patients amongst the Fair
and Poor NOFA Score bracket were operated as late as 10 months ago.
Hence, it appears, that with the passing months their NOFA Score is
expected to get better. A repeat analysis of the further progress and a
revised NOFA score of these 4 patients will depict if the complete
recovery time in all aspects of the NOFA Score is above 12 months.

Conclusion
In Conclusion, the study suggests that the post-operative progress of

patients with Achilles Tendon Injury treated with Knotless PARS is
excellent, but the best results appear in patients post 12 months of their
surgery.
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