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Abstract

Background Prior studies have compared patient-reported outcomes between open repair and one of either the
two minimally invasive techniques for Achilles tendon rupture: Percutaneous Achilles Repair System (PARS) and
Midsubstance Speedbridge Implant System (MSB). However, no study has compared patient-reported outcomes
measured by Patient Reported Outcomes Measurement Information System (PROMIS) physical function (PF) and
PROMIS pain interference (Pl) and the Achilles Tendon Total Rupture Score (ATRS) between PARS and MSB. Our
study compared patient-reported outcomes measured by PROMIS and ATRS scores between PARS and MSB. We
hypothesized that patient-reported outcomes would be similar between groups.

Methods This was a retrospective review of 434 patients who underwent Achilles rupture repair from 2018 to 2023 at
a single institution. Tendinopathies, open injuries, concomitant fractures, tendon transfers, gastrocnemius recessions,
and open repairs were excluded. A total of 316 patients met inclusion criteria and were contacted to complete a
postoperative guestionnaire containing PROMIS and ATRS. 119 (78 PARS and 41 MSB) completed all surveys and were
included for final analysis. Wilcoxon rank-sum and Kruskal-Wallis tests were used to assess differences in mean scores.
Chi-squared and Fisher's exact tests were used to compare incidence of complications. All tests were conducted at a
significance level of a=0.05.

Results Average follow-up was 30 months at time of survey completion. There were no significant differences
in PROMIS PF, PROMIS PI, and ATRS measures between groups (p > 0.05). Mean PARS PROMIS PF, PROMIS PI, and
ATRS were 58.8,44.2, and 86.0, respectively. Mean MSB PROMIS PF, PROMIS PI, and ATRS were 55.3,44.0, and 82.5,
respectively. No significant differences existed in incidence of each postoperative complication between groups
(p>0.05).

Conclusion In the largest study to compare patient-reported outcomes between PARS and MSB, outcomes were
similar between both groups. Both techniques resulted in PROMIS PF greater than the population mean and PROMIS
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Pllower than the population mean. Each had similar ATRS scores. Overall, both MSB and PARS were safe and effective

strategies for surgically managing Achilles ruptures.

Keywords Achilles, Achilles tendon rupture, Achilles tendon rupture repair, PROMIS, Patient-reported outcomes,
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Background

Achilles tendon ruptures occur at an incidence of 5-10
per 100,000 people in the general population and impacts
up to 8.3% of competitive athletes [1-5]. If the tendon
is lengthened beyond 8% of its physiological length, the
tendon ruptures [6]. While Achilles ruptures commonly
occur during traumatic injury during sports due to over-
extension, other risk factors include poor conditioning
before exercise, fluroquinolone or corticosteroid use,
older age, male sex, previous tendinopathy, renal disease,
sciatica, and prior rupture [7-10].

Prior literature supports operative management for
Achilles tendon ruptures, as nonoperative management
has a 10 times greater risk of re-rupture compared to
operative management [11, 12]. Although surgical man-
agement has associated risks, reported complication
rates are low [13—17]. Operative management also results
in improved function and rates of return to pre-injury
activity level (PIAL) compared to nonoperative manage-
ment [11-19].

The optimal surgical technique remains controver-
sial. Traditionally, an open approach was utilized where
Krackow locking sutures are used to grasp each end of
the torn tendon and bring them together for end-to-
end repair with the foot in plantarflexion [20]. While
this open approach allows for direct visualization of the
rupture and sural nerve, this technique requires a larger
incision compared to minimally invasive surgery (MIS)
and prior studies have demonstrated increased risk and
incidence of wound complications compared to MIS [15,
18, 21-27]. McMahon et al. found in a meta-analysis
that MIS reduces the risk of superficial wound infection,
with three-times greater patient satisfaction compared to
open [27].

Of the two MIS techniques, the Percutaneous Achilles
Repair System (PARS) (Arthrex Inc; Naples, FL) approxi-
mates the distal and proximal ends of the ruptured Achil-
les through smaller incisions than are required for open
repair. PARS utilizes nonlocking and locking sutures
to grasp the tendon ends and potentially improves the
strength of the repair, allowing for earlier mobilization
[28]. Hsu et al. found that 98% of patients treated with
PARS returned to PIAL in five months compared to 82%
of patients managed with open repair [29]. Moreover,
though not reaching statistical significance, Hsu et al.
revealed that PARS has decreased rates of sural neuritis
and wound infections compared to open repair (0% vs.
3.0% and 0% vs. 1.8%, respectively) [29].

The Midsubstance Speedbridge Implant System (MSB)
(Arthrex Inc; Naples, FL) uses the PARS jig to fasten
the proximal tendon and two suture anchors distally to
secure the tendon at its attachment on the calcaneus.
Stake et al. found no significant differences in patient sat-
isfaction and patient-reported outcomes (PROs) between
MSB and open repair [26]. Prior biomechanical stud-
ies on Achilles repairs using MSB compared to PARS in
cadaveric models reported similar strength prior to fail-
ure, although the MSB technique may prevent early elon-
gation of the repaired tendon, which may result in faster
rehabilitation and improved functional recovery [30, 31].

No prior studies have compared PROs between
these novel minimally invasive techniques. It is there-
fore unknown whether PROs differ between PARS and
MSB. Further understanding on any differences in PROs
between techniques may help guide decisions on which
technique to use. This single center retrospective cohort
study contains the largest known number of patients who
underwent minimally invasive Achilles repair by either
PARS or MSB. The present study aimed to compare PROs
between PARS and MSB, as determined by the validated
Patient-Reported Outcomes Measurement Information
System (PROMIS) measures of physical function (PF)
and PROMIS pain interference (PI) and Achilles Tendon
Total Rupture Score (ATRS), which are all validated spe-
cifically for Achilles rupture [32-42]. We hypothesized
that PROs would be similar between PARS and MSB.

Methods

Population

This was an institutional review board approved single-
center retrospective cohort study (STU00219496) of
all 434 patients who underwent Achilles tendon repair
between January 2018-January 2023. Two reviewers inde-
pendently examined all patients. Tendinopathies, open
injuries, concomitant fractures, tendon transfers, gas-
trocnemius recessions, and open repairs were excluded.
316 remaining patients were emailed postoperative
questionnaires via REDCap (Research Electronic Data
Capture, Nashville, TN) [43]. Patients were contacted a
minimum of one year post-operatively. After two initial
emails, patients were then called one week after initial
emails were sent if they did not respond and if they had
not declined consent. Subsequently, two more follow-up
emails were sent prior to ceasing contact attempts. 136
patients completed the questionnaire (89 PARS, 47 MSB).
17 patients were subsequently excluded due to lack of
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sufficient follow-up and/or incomplete survey responses.
119 patients (78 PARS, 41 MSB) were included for final
analysis (Fig. 1). Surgeon preference (n=4) determined
whether patients received PARS or MSB.

Outcomes

The primary outcomes were PROMIS PF and PROMIS PI
and ATRS. PROMIS exhibits extensive reliability and an
effective ability to detect clinically meaningful differences
in functional outcomes compared to other legacy scales
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including the Foot and Function Index and the Foot and
Ankle Ability Measure [36, 37]. The ATRS is a validated
metric that assesses function specific to an Achilles injury
and has demonstrated substantial reliability and consis-
tency as an outcome measure following Achilles rupture
[38—42]. PROMIS PF and PROMIS PI calculate a t-score
from adaptive questionnaires that have been devel-
oped for a mean US general population score of 50 [33].
Higher PROMIS PF indicates better physical function,
while higher PROMIS PI indicates more pain interfering

Excluded: tendinopathies,
open injuries, concomitant

» fractures, tendon transfers,

316 contacted to
complete a
postoperative survey

gastrocnemius recessions,
and open repair

' Y

180 declined consent or

136 consented to
participate

were unreachable

17 patients either did not
have sufficient follow-up or

|

119 (41 MSB and 78
PARS) included for
final analysis

Fig. 1 Study flowchart

did not complete all survey
guestions




Peabody et al. Journal of Orthopaedic Surgery and Research

with activity [33]. The reported minimal clinically impor-
tant difference (MCID) within foot and ankle orthopedic
population is 3-30 for PROMIS PF and 3-25 for PRO-
MIS PI [33]. The ATRS is a 10-item questionnaire with
a maximum score of 100 indicating no functional limita-
tions specific to Achilles injuries. The reported MCID is
8-10 [38, 41, 42].

Secondary outcomes included self-reported return to
PIAL and months to achieve PIAL. The survey queried
patients’ activity level both before and after surgery. “Sed-
entary” was defined as little to no activity, “light” as little
daily activity including walking, “moderate” as moderate
daily activity, on feet most of the day, moderate intensity
recreational athletics, shelf stacking, street salespeople
etc., and “high” as hard daily activity, working long days
with intense labor, high intensity athletics, etc.

Postoperative complications between groups were
compared, including deep vein thrombosis (DVT), pul-
monary embolism (PE), sural nerve injury, re-rupture,
superficial wounds (wound dehiscence) and deep wounds
(wound infections) and reoperations. The incidence of
heel pain at final follow-up was also examined.

Surgical technique

Both MIS techniques were previously described in
the literature [44]. All patients were given preopera-
tive antibiotics and placed in the prone position after
either regional block or general anesthesia. The opera-
tive extremity was supported by a small bolster, with
the feet extending beyond the end of the surgical table.
Sequential Compression Devices (SCD) were used on the
contralateral leg to for venous thromboembolism (VTE)
prophylaxis.

For the PARS repair, a 3 cm longitudinal incision was
made paramedially, 1 cm proximal to the distal stump
of the ruptured tendon extending toward the proximal
stump. The crural fascia and paratenon were incised, and
the rupture was identified via blunt dissection. Two Allis
clamps were used to grasp the distal ends of the proximal
stump within the paratenon which was then pulled longi-
tudinally through the incision. The PARS jig was inserted
into the proximal paratenon sheath with the inner arms
around the proximal stump. In total, five sutures (Fiber-
Tape, Arthrex Inc; Naples, FL) were passed through the
PARS jig and proximal stump creating one locking stitch
and two nonlocking sutures. The inner arms of the PARS
jig carrying the sutures were then removed from the
incision and tension is placed on the sutures. The PARS
jig was then reinserted in the same fashion distally. The
sutures from the proximal stump were passed through
the PARS jig into the distal stump. Sutures were precon-
ditioned by placing axial tension on each suture individu-
ally for 20 cycles to prevent suture creep postoperatively.
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The inner arms of the PARS jig were removed with the
sutures. The sutures were tied to secure the repair [45].

Tensioning was performed with the ankle positioned in
at least 15 degrees of plantarflexion with maximum ten-
sion applied to the repair to ensure apposition. Prior to
cutting the suture, the foot was dorsiflexed to assess the
quality of the repair and to ensure significant tension at
-5 degrees of plantarflexion. The repair was then tested
via the Thompson test prior to closure [46].

Wound closure was performed in standard fashion
regardless of repair system utilized. The paratenon and
subcutaneous tissue were approximated with Monocryl
sutures and the skin with nylon sutures. A sterile xero-
form dressing was placed onto the wound, followed by a
well-padded splint in resting plantarflexion. All patients
were instructed to take aspirin 325 mg orally twice per
day for 30 days for DVT prophylaxis unless risk factors
were present for VTE (such as smoking, prior VTE, or
anticoagulation use.)

For MSB, the same approach was utilized using the
PARS jig. Two stab incisions were then made over the
calcaneus, and the calcaneus was drilled for medial and
lateral anchor placement using a 3.4 mm drill bit. The
sutures of the proximal stump were retrieved using a
Banana SutureLasso (Arthrex Inc; Naples, FL), and maxi-
mum tension was applied to the tendon. The sutures were
then loaded on the BioComposite SwiveLock eyelet. The
BioComposite SwiveLock anchor (Arthrex Inc; Naples,
FL) was inserted into each anchor hole, which secured
the sutures into the calcaneus. In 2021, the surgeons in
this investigation modified the MSB technique to adjust
to superior to inferior placement of anchors from prior
posterior to anterior position on the calcaneus in efforts
to minimize postoperative heel pain.

All patients began an accelerated functional reha-
bilitation protocol detailed in prior literature [44, 47].
Patients were non-weight bearing in a splint for the first
two weeks postoperatively, after which they were seen
in clinic for a wound check. If healed appropriately, the
sutures were removed, and the patient was transitioned
into a weightbearing tall controlled ankle motion (CAM)
boot with two 1 cm heel lifts. Physical therapy (PT)
was begun at two weeks with a detailed protocol with
removal of one lift at four weeks and the second lift at
six weeks. Transition to athletic shoewear was initiated at
six weeks with one 1 cm lift in the shoe, which was sub-
sequently removed at nine weeks postoperatively. By 12
weeks postoperatively patients began increasing dynamic
weight bearing exercises and sport-specific retraining.
PT was progressed strengthening and low impact activity
(biking, elliptical, swimming, walking).
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Table 1 Patient Characteristics

Total PARS-PARS PARS-Speedbridge p-value
Total 119 78 (65.5) 41 (34.5)
Sex 0.84
Female 20(16.8) 14(17.9) 6(14.6)
Male 99(83.2) 64 (82.1) 35(854)
Age 0.57
19(min)-30 31(26.1) 20 (25.6) 11(26.8)
31-40 45(37.8) 32(41.0) 13(31.7)
41-69 (max) 43 (36.1) 26 (33.3) 17 (41.5)
BMI 0.11
18.0 (min)-25 24(20.2) 20 (25.6) 4(9.8)
>25-29 54 (45.4) 33(423) 21(51.2)
>29-41.2 (max) 37.31.1) 22(282) 15 (36.6)
Smoking 0.12
No 115 (96.6) 77 (98.7) 38(92.7)
Yes 4(34) 1(1.3) 3(7.3)
Diabetes -
No 116 (97.5) 75(96.2) 41 (100.0)
Yes 2(1.7) 2(2.6) 0(0.0)
Return to pre-injury level of activity 0.67
No 45 (37.8) 29(37.2) 16 (39.0)
Yes 74 (62.1) 49 (62.8) 25(61.0)

Table 2 Patient reported outcomes of minimally invasive Achilles rupture repair

PROMIS Physical PROMIS Pain ATRS Time to return to pre-injury level of
Function Interference activity
Mean (SD) p-value Mean (SD) p-value Mean(SD) p-value Mean (SD) p-value
Overall 44.1 (6.3) 57.6(8.1) 84.8 (154) 9.3(5.0)
Technique
PARS-PARS 58.8(8.7) 0.07 442 (6.3) 09 86.0(145)  0.21 93(5.0) 0.96
PARS-Speedbridge 55.3(6.3) 44.0 (6.5) 82.5(17.0)
Presence of Complications 061 0.88 041 0.09
No complication 57.3(7.5) 44.09 (6.2) 85.0 (14.5)
Any complication 60.2 (12.8) 4471 (8.2) 83 (24.3)
Level of activity 0.54 0.22 0.63 0.55
Light 544 (6.9) 44.8 (6.7) 85.2 (14.3) 8.7 (4.7)
Moderate 57.2(9.0) 439 (6.5) 82.8(18.1) 8.9 (4.5)
High 594(7.7) 43.7 (5.8) 874 (11.7) 11.0(5.9)
Statistical analysis Results

Hypothesis-driven testing with R Version 4.3.0 (R Foun-
dation for Statistical Computing, Vienna, Austria) was
used. Wilcoxon rank-sum test was used to assess differ-
ences in distribution of PROMIS and ATRS scores for
comparisons of two groups. Kruskal-Wallis test was used
for comparisons of more than two groups. Fisher’s exact
test was employed to compare incidence of heel pain at
final follow-up and incidence of complications between
PARS and MSB. With a sample size of 119, the study
had 80% power to detect a moderate effect size (Cohen’s
d =0.36) using a two-sided test at a 0.05 significance level.

Table 1 displays no significant differences in baseline
characteristics between groups. Average follow-up was
30 months at time of survey completion. No statisti-
cally significant differences were observed in PROMIS
PF, PROMIS PI, and ATRS between groups (p>0.05,
Table 2). Mean PARS PROMIS PF, PROMIS PI, and
ATRS were 58.8, 44.2, and 86.0, respectively. Mean MSB
PROMIS PE, PROMIS PI, and ATRS were 55.3, 44.0, and
82.5, respectively. Mean months to achieve PIAL was 9.3
for PARS and 9.4 for MSB (p =0.96). No significant differ-
ences were observed in ability to achieve PIAL between
groups (p=0.67, Table 3). PIAL, regardless of technique,
was not associated with ability to achieve PIAL (p=0.79,
Table 3).
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Table 3 Number of patients who returned to Pre-Injury level of activity by Pre-Injury activity level
Total No Yes p-value
Total 45(37.8) 74 (62.1)
Pre-injury level of activity 0.79
Light 37(31.1) 12(32.4) 25(67.7)
Moderate 50 (42.0) 20 (40) 30 (60)
High 32 (26.9) 13 (40.6) 19 (59.4)
Table 4 Incidence of complications
PARS-PARS PARS-Speedbridge p-value
Total 78 (65.5) 41 (34.5)
DVT 1
No 77 (98.7) 41
Yes 1(1.3) 0
PE 1
No 78 41
Yes 0 0
Sural Nerve Injury 0.29
No 74 (94.9) 41
Yes 4(5.1) 0
Nerve block
No 78 41
Yes 0 0
Re-rupture 0.54
No 76 (97.4) 41
Yes 2(26) 0
Wound Complications 042
No 77 (98.7) 39(95.2)
Superficial 1(1.3) 1(24)
Deep 0 1(24)
Return to OR 0.61
No 76 (97.4) 39(95.1)
Yes 2(2.6) 249
Heel Pain 0.04
No 78 38(92.7)
Yes 0 3(7.3)
Any Complication 1
No 71(91.0) 38(92.7)
Yes 7 (9.0) 3(7.3)
No significant differences were observed in incidence  Discussion

of postoperative complications between groups (Table 4).
The complications rates for PARS and MSB, respectively,
were 1.3% (1/78) and 0% DVT, 5.1% (4/78) and 0% sural
nerve injury, 2.6% (2/78) and 0% re-rupture, 1.3% (1/78)
and 2.4% (1/41) superficial wounds, 0% and 2.4% (1/41)
deep wounds, and 2.6% (2/78) and 4.9% (2/41) reopera-
tion. There was a higher incidence of heel pain at final
follow-up in MSB (0% vs. 7.3%, p = 0.04).

All four sural nerve injuries resolved by final follow-up
with no neurological sequelae. The reason for reopera-
tion was incision and drainage in two cases (one PARS,
one MSB), one re-rupture (PARS), and one hardware
removal (MSB).

Both MIS Achilles repair techniques resulted in similarly
excellent PROs. PARS had mean PROMIS PF of 58.8,
PROMIS PI of 44.2, and ATRS of 86. MSB had mean
PROMIS PF 55.3, PROMIS PI of 44.0 and ATRS of 82.5.
Both techniques demonstrated PROMIS PF superior
to the US population mean [33]. Despite prior injuries,
these patients likely have higher PROMIS PF than the
population mean given a greater incidence of Achilles
ruptures in active and physically fit people who likely
had higher preoperative PROMIS scores [48]. We pos-
tulated that these MIS techniques can return patients
to their pre-injury level of function and does not imply
that surgery improves their level of functioning. These
group means were similar to reported PROMIS PF
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after Achilles repairs with MIS (54.8) and open (56.4),
described by Caolo et al. [49]. Mean PROMIS PF trended
towards a greater value in PARS compared to MSB, but
this did not reach statistical significance. Hung et al. con-
cluded that scores within the interquartile range (IQR)
should be used for decision-making rather than values
on the edge of the ranges [33]. Given that the difference
in the t-value was 3.5, this difference was likely neither
clinically relevant nor significantly dissimilar, as the value
failed to meet the lower end of the IQR (5.0) reported by
Hung et al. and failed to reach statistical significance [33].

Both groups reported lower PROMIS PI than the US
population mean (50) [33]. Lower PROMIS PI may reflect
higher PIAL among patients who sustain Achilles rup-
tures [48]. Both groups had similar PROMIS PI, which
corroborated prior literature where Caolo et al. reported
mean PROMIS PI of 45.3 for MIS and mean PROMIS PI
of 45.3 for open repair [49]. Despite heel pain occurring
more frequently in MSB, the presence of heel pain did
not impact PROMIS PL

The mean ATRS did not significantly differ between
groups. These results corroborate prior literature; Attia
et al. reported in a meta-analysis a mean of 84.8, Metz et
al. in a retrospective study a mean of 84, and Maffulli et
al. a mean of 90.5-90.7 [50-52]. Nilsson-Helander et al.
surveyed 52 healthy individuals without prior Achilles
rupture and identified a mean ATRS of 99.8 [41]. Perhaps
fear of reinjury impacted patient ability to perform some
activities investigated in the ATRS, which may account
for lower ATRS scores than those of the healthy patient
mean described by Nilsson-Helander et al. [41]. Fear of
reinjury impacting functionality is a well-documented
limitation for patients recovering from Achilles rupture
[53-55]. Kaalund et al. found that 15% (6/39) of bad-
minton players who suffered Achilles ruptures did not
return to PIALs out of fear of reinjury despite demon-
strating functional capability [53]. Future studies should
evaluate strategies to address fear in these patients. Fur-
ther studies on each individual item of the ATRS should
be evaluated in relation to patients’ perceptions of fear
limiting activity to identify patients who have deficits
postoperatively.

Time to return to PIAL did not significantly vary
between groups. Zellers et al. reported 80% of patients
return to sport at six months [56]. With an average of
9.3 and 9.4 months for MIS, our findings suggested that
return to PIAL may take longer than six months, and,
depending on activity intensity, may take up to 11 months
(“high” PIAL). The discrepancy compared to prior lit-
erature may be due to differences in reporting return
to activity. Carmont et al. found the greatest increase
in ATRS within the first six months after percutaneous
Achilles repair with continued increases over 12 months,
representing continued functional improvement through
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the first year postoperatively [57]. Because our survey
asked about return to PIAL rather than evaluating trajec-
tory of recovery, patient responses may have been subject
to recall bias. Discrepancies in patient interpretation of
questions could also explain lower rates of return to PIAL
in our study (61.0% MSB, 62.8% PARS) compared to prior
literature; Hsu et al. found that 98% of patients returned
to pre-injury activities at five months after PARS repair
[29]. However, this collection was through internal
review of PT evaluations rather than patient-reported
surveys [29]. Nevertheless, MSB and PARS were effec-
tive in allowing most patients to achieve PIALs, regard-
less of PIALs. Additionally, prior literature demonstrated
that earlier return to activity is a risk factor for re-rupture
(31% risk vs. 13% in longer recovery periods), so the lon-
ger duration of return to activity with MIS in our study
compared to prior literature could enable improved ten-
don healing, protect against early overextension of the
tendon, and lower re-rupture risk [9].

Both techniques demonstrated low complication rates
that did not affect PROs, underscoring the safety of MIS
repair. The complication rate for MIS repair was 8.4%
(10/119), which is consistent with rates reported in the
literature [29, 49, 50] and lower than reported rates of
10.6-21% for open repair [22, 29, 49, 50, 58]. Thus, our
findings supported MIS in favor of open repair [12, 23].

Deep wound incidence was 0.84% (1/119), which cor-
roborates reported low deep wound incidence follow-
ing MIS repair (0-2.5%) and proves lower than reported
range of 0-5% for open [22, 29, 49, 50]. Two patients
experienced re-rupture [1.7% (2/119) total, 2.6% (2/78)
PARS, 0% MSB]. Regardless of technique, the cohort’s
re-rupture rate was lower than rates reported for nonop-
erative management and similar to reports for open and
MIS [11-16, 19, 22, 23, 29, 49, 50, 58]. PARS may have
a higher re-rupture rate compared to MSB because the
PARS technique relies on the surgical knots to give the
repair its strength. In contrast, MSB may be more repro-
ducible, as the strength of the repair is independent of
knot-tying, instead depending on suture anchors in the
calcaneus.

MSB resulted in greater heel pain incidence at final
follow-up than PARS, likely from surrounding soft tis-
sue irritation from anchors placed in the calcaneus. One
patient underwent re-operation for MSB anchor removal
because of irritation. During reoperation, we found that
the interference screw in this patient was prominent.
When interference screws are not found prominent,
there were no cases of reoperation for symptomatic hard-
ware in this cohort. In 2021, the surgeons in this study
modified MSB technique to adjust to superior to infe-
rior from anterior to posterior placement of anchors
to minimize heel pain. A prior study conducted by the
investigators at this institution demonstrated that this
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modification resulted in a lower incidence of heel pain
at final follow-up (6.5% vs. 14.8%) [59]. This same study
also found that patients who underwent repair with MSB
were 70% less likely to have a postoperative complication
compared to patients who underwent repair with PARS
[59]. Regardless, heel pain did not affect PROs.

The main strength of this study is that it represented
the largest cohort in the literature to evaluate PROs
of MIS Achilles repair and is the only investigation to
examine both validated PROMIS and ATRS within and
between groups. Both MIS techniques had low compli-
cation rates—lower than values reported for open repair.
Because MIS had equivalent PROs compared to the val-
ues reported in the literature for open but lower com-
plication rates than those reported in the literature for
open, MIS for Achilles repair may be the preferred option
for surgical management of Achilles rupture.

This study had some limitations. This retrospective
investigation did not collect preoperative PROs to com-
pare changes and baseline PROs. 180 of eligible par-
ticipants (57%) did not respond to surveys, which may
introduce selection bias. This participation rate is simi-
lar to the American Orthopaedic Foot & Ankle Society’s
(AOFAS) established Orthopaedic Foot and Ankle Out-
comes Research (OFAR) Network for PROMIS which
reported an average 56% survey response rate [60].
Patients may also have interpreted survey questions dif-
ferently, which introduces measurement bias. Despite
patients having adequate follow-up and no significant
differences in follow-up between groups, patients were
necessarily at different time points post-operatively when
responding to the survey (patients did not all fill out the
survey at one year post-operatively for example), which
may introduce some measurement bias.

Future research should include prospective trials to
compare preoperative and postoperative PROs.

Conclusion

PARS and MSB were safe and effective methods for
Achilles rupture repair and resulted in excellent PROs.
Patients report higher PROMIS PF and lower PROMIS PI
than the population mean after both techniques. ATRS
and time to achieve PIAL were similar between tech-
niques. Most patients returned to PIAL regardless of MIS
technique and PIAL. Both techniques had similarly low
complication rates.
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ATRS Achilles tendon total rupture score

CAM Controlled ankle motion

DVT Deep vein thrombosis
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