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Abstract

Introduction Until now, a treatment protocol for Achilles tendon re-rupture (ATRR) occurring in the postoperative period
5-12 weeks following primary Achilles tendon repair has not been established. We refer to this time frame as the subacute
postoperative phase, and the objective of this study was to assess the efficacy of conservative treatment for subacute ATRR
in this phase.

Materials and methods We conducted a retrospective review of 390 cases (385 patients) who had undergone primary Achil-
les tendon repair using the 4-strand Krachow method between January 2010 and August 2021. All patients were subjected to
more than 12 months of follow-up and were categorized into two groups based on the presence of subacute ATRR: Group 1
comprised 370 cases without ATRR, while Group 2 comprised 20 cases with ATRR. Following confirmation of ATRR, we
immediately applied a below-knee cast in an ankle plantar flexed position (25°-30°), followed by bracing according to the
same rehabilitation plan used for the primary repair. After administering conservative treatment to the patients with ATRR,
we compared several outcome parameters between the two groups, including isokinetic plantar flexion power measured
using a dynamometer, time required for a single heel raise (t-SHR), time needed for ten repetitive SHRs (t-SHR10), Achil-
les Tendon Total Rupture Score (ATRS), and Foot and Ankle Ability Measure (FAAM) scores. The baseline timepoints for
Groups 1 and 2 were the dates of the primary repair and the re-injury event.

Results After primary Achilles tendon repair, subacute ATRR occurred in 5.1% of patients. There were no significant
differences between the groups in terms of t-SHR and t-SHR10 (P=0.281, 0.486). Similarly, the isokinetic dynamometer
measurements revealed no significant differences in peak torque for plantar flexion at angular velocities of 30°/s and 120°/s,
both in absolute values and as a percentage of the contralateral side, between the groups (P> 0.05 for each). However, ATRSs
were significantly lower in Group 2 compared to Group 1 before 6 months (P <0.05), as were FAAM-Activities of Daily
Living scores at 6 months (P <0.05). After 12 months, there were no significant differences in these scores between the two
groups (both P>0.05).

Conclusion Conservative treatment for subacute ATRR following primary Achilles tendon repair yields clinical outcomes
comparable to those without ATRR. Therefore, we recommend that surgeons consider relying on the patient’s natural heal-
ing capabilities rather than opting for aggressive surgical interventions, as expediting such operations may be unnecessary
for subacute injuries.

Keywords Achilles tendon - Achilles tendon rupture - Achilles tendon repair - Achilles tendon re-rupture - Conservative
treatment

Introduction the reported incidence rate was 2.40 per 10,000 person-years

[2]. Various studies have examined and compared different

Achilles tendon rupture (ATR) caused by sudden dorsiflex-
ion of the ankle is a common injury with a rising incidence
[1], often resulting in significant morbidity. According to a
recent nationwide study involving 16,830,532 individuals,

Extended author information available on the last page of the article

operative and nonoperative treatment approaches. The con-
sensus is that nonoperative treatment carries a higher risk of
re-rupture compared to operative treatment but avoids poten-
tial surgical complications such as postoperative deep infec-
tion and sural nerve injury [3]. This perspective is supported
by numerous systematic reviews and meta-analyses [4—7].
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Achilles tendon re-rupture (ATRR) is characterized by
the rupture of the previously repaired site, often associated
with suture material failure due to an unexpected traumatic
event. Specifically, we designate cases occurring between
postoperative weeks 5 and 12 following primary Achilles
tendon repair as “subacute ATRR.” Patients are particularly
susceptible to ATRR during this time frame because the
healing tendon has not fully regained strength, yet patients
require rehabilitation, with or without a brace. Surgeons
often ponder whether to opt for reoperation or simply moni-
tor the patient, as there is a dearth of studies addressing
ATRR during the subacute postoperative phase [8, 9]. Addi-
tionally, a standardized treatment protocol remains elusive.
Consequently, this study delves into the effectiveness of con-
servative treatment for subacute ATRR, comparing objec-
tive and subjective outcomes in patients with and without
this condition. Our hypothesis posits that reoperation may
not be necessary, as conservative treatment can yield suc-
cessful clinical results. Furthermore, we anticipate that most
subacute ATRRs will manifest as incomplete injuries with
residual repair-site continuity.

Materials and methods
Ethical considerations

This study was carried out in accordance with the principles
outlined in the Declaration of Helsinki and received approval
from our institution’s ethics review committee. Written
informed consent was obtained from all enrolled patients.

Patient selection

We conducted a retrospective analysis of the medical records
of patients aged 15 years and older who underwent Achil-
les tendon repair (without a lengthening procedure, such
as V=Y advancement or turn-down flap) for ATR between
January 2010 and August 2021. Initially, we assessed 461
cases, involving 454 patients. Then, we excluded patients
with an injury-to-operation duration of more than 4 weeks
to include only patients who underwent operative treatment
for acute ATR. Additionally, patients with a partial Achilles
tendon rupture related to a skin laceration or Achilles tendon
sleeve avulsions requiring Achilles tendon reattachment to
the calcaneal tuberosity were excluded, as were those with
less than 12 months follow-up after the primary repair or
ATRR date. Further exclusions were made for patients who
developed postoperative deep infections necessitating sur-
gical debridement (five cases) and those who experienced
late ATRR beyond 12 weeks postoperatively (four cases).
Finally, 390 cases (385 patients) were included in this study.
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The patients were divided into two groups based on the
development of ATRR 5-12 weeks postoperatively: Group
1: without subacute ATRR; Group 2: with subacute ATRR.
Figure 1 presents the patient selection algorithm.

Original postoperative rehabilitation protocol

Two orthopedic surgeons performed all primary Achilles
tendon repairs. In all cases, a 4-strand Krachow stitch using
no. 5 coated polyester sutures (Ethibond Excel®, Ethicon)
was threaded through the tendon and tied to securely attach
the ruptured free ends in an open manner. Subsequently, the
paratenon was repaired with 2—0 polyglactin 910 sutures
(Coated Vicryl®, Ethicon).

Postoperatively, the patients were prohibited from bearing
weight for four weeks in below-knee casts with natural plan-
tar flexed ankle positions (25°-30°). Afterward, the patients
were instructed to use walking boots with three wedges
(hereafter, brace) for the next four weeks. Each wedge was
1 cm in height, and the patients’ heels were lifted to 10°.
During the first week, the patients were allowed to walk
in the brace with all three wedges and were taught how to
remove one wedge per week. During the fourth week, the
patients remained in the brace without wedges. This tech-
nique was designed to enhance the patient’s walking ability
with a gradual increase in ankle dorsiflexion. Subsequently,

470 cases (463 patients) of Achilles tendon repair
from January, 2010 to August 2021

A duration from
injury to operation
> 4 weeks

459
Achilles tendon
partial rupture
435
Achilles tendon
sleeve avulsion
421

Minimum
12 months of

follow-up
399

Postoperative
deep infection,
ate ATRR
390
Re-rupture

during the
bacute phase

11 cases were
excluded

24 cases were
excluded

14 cases were
excluded

22 cases were
excluded

9 cases were
excluded

Group 1 Group 2
Without subacute With subacute
ATRR ATRR

370 cases (365 patients)
were enrolled

20 cases (20 patients)
were enrolled

Fig. 1 The patient selection algorithm. ATRR Achilles tendon re-rup-
ture
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the patients performed double heel raise (DHR), range of
motion, and one-leg standing exercises for propriocep-
tion. Single heel raise (SHR) exercises were started after
the patients were proficient in DHRs. Sports activities were
allowed when the patients could perform ten consecutive
SHRs.

Subacute ATRR diagnosis and treatment

Initially, we conducted a thorough physical examination.
The diagnostic criteria for ATRR encompassed the emer-
gence of newly developed or exacerbated pain at the prior
surgical site and the presence of skin dimpling subsequent
to an unexpected traumatic incident. Unlike the physical
examination for acute ATRs, reduced active ankle plantar
flexion power and a positive Thompson squeeze test result
could not help confirm ATRR since the gastrocnemius/
soleus muscular atrophy was already developed from lack of
use due to the preceding below-knee cast application. There-
fore, a definitive diagnosis was established using magnetic
resonance imaging (MRI) with a slice thickness of 3 mm
and an interslice gap of 0.3 mm or ultrasound in all cases
of suspected ATRR. Based on these imaging studies, we
diagnosed ATRR by confirming the loss of continuity at
the previous Achilles tendon repair site, and we determined
whether it was a complete or incomplete rupture. Incomplete
ATRR was defined as visible continuity of the repaired site
on the consecutive two sagittal cuts by MRI. On ultrasound,
incomplete re-rupture was diagnosed when the proximal part
of the ATRR site moved with passive ankle dorsiflexion by
the examiner.

Following the confirmation of ATRR, we promptly reap-
plied a below-knee cast with the ankle positioned in plantar
flexion (25-30 degrees) for four weeks. Subsequent to the
immobilization period, patients adhered to the same bracing
regimen and rehabilitation plan as those undergoing primary
repair.

Assessments

We collected demographic data from the patients, includ-
ing age at operation, sex, body mass index (BMI), follow-
up duration, smoking status, and any underlying diseases.
Notably, for patients in Group 2, we conducted interviews
to gather information regarding the circumstances of their
reinjury, including when and how it occurred, along with
the time elapsed between the date of subacute ATRR and
the initiation of conservative treatment. Additionally, we
assessed the findings from MRI or ultrasound examinations.

After surgery, it was a principle to have monthly follow-
up appointments whenever possible for the patients without
ATRR (Group 1). However, at the 3-month, 6-month, and
12-month post-surgery milestones, it was mandatory to visit

the outpatient clinic. In cases where patients were unable to
come in at other times, we encouraged them to call and make
arrangements to attend the following month. This princi-
ple was similarly applied during the initial six months after
developing ATRR for patients in Group 2 (Fig. 2). During
these follow-up appointments, we collected data on the time
required for SHR feasibility and the time taken to perform
ten repetitive SHRs. For patients in Group 1, this data was
recorded from the date of the primary repair. In Group 2,
it was recorded from both the date of the primary repair
and the date of ATRR. Additionally, we measured isokinetic
plantar flexion power using a dynamometer [10, 11], spe-
cifically recording the peak torques at angular velocities of
30°/s and 120°/s once patients were capable of performing
SHRs. This data included absolute values (Nm) and percent-
ages relative to the contralateral side.

The clinical outcomes were measured using the Achil-
les tendon Total Rupture Score (ATRS) scale [12] and the
Foot and Ankle Ability Measure (FAAM)-Activities of
Daily Living (ADL) and Sports subscales [13, 14]. These
parameters were measured 3, 6, and > 12 months after the
primary Achilles tendon repair date in Group 1 and after the
ATRR date in Group 2. We also collected data about other
postoperative complications during the follow-up period for
patients in Group 2.

Statistical analyses

The means and standard deviations of all dependent param-
eters were calculated using SPSS version 21 (IBM Corp.,
Armonk, NY, USA). We assessed the data distributions
using the Kolmogorov—Smirnov test. The Mann—Whitney
U test was used to compare continuous numeric parameters
between Groups 1 and 2, whereas the Fisher’s exact test was
used to compare proportional parameters. Statistical signifi-
cance was set at the 5% level.

Additionally, we calculated an appropriate effect size for

the Mann—Whitney U test using the formula r = % (r, effect

size; z, standardized test statistic; n, number of pairs).

Results
Demographic data

Table 1 presents the demographic data of the patients in our
study. Out of a total of 390 cases, 20 (5.1%) experienced
subacute ATRR. There were no significant differences in
mean age at operation, BMI, and median follow-up dura-
tion between Groups 1 and 2 (P=0.768, 0.562, and 0.175,
respectively). Notably, Group 2 exclusively comprised male
patients; in the overall patient population, women constituted
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Achilles tendon repair without subacute ATRR (Group 1)

® 0.6 0 6 _0 ®

Achilles tendon repair with subacute ATRR (Group 2)

® 0 0 6 0 6 6 0 06 0 @

Fig.2 Schematic illustration detailing the treatment and follow-up tendon total rupture score, FAAM Foot and Ankle Ability Measure,
protocols for patients with (Group 2) and without (Group 1) Achilles SHR single heel raise
tendon re-rupture. ATRR Achilles tendon re-rupture, ATRS Achilles

Table 1 Patient characteristics

Characteristics Overall Group 1 Group 2 P value
(n=390, 385 patients) (n=370, 365 patients) (n=20, 20 patients)
Mean age at operation (SD) 39.64 (10.96) 39.73 (10.98) 38.10(10.84) 0.768
Sex, female, n (%) 59 (15.3) 59 (16.2) 0 (0) 0.001
Mean body mass index, kg/m2 (SD) 25.53 (3.46) 25.49 (3.49) 26.37 (2.31) 0.562
Median follow-up duration*, months (IQR) 15.82 (12-18) 15.28 (12-16) 16.72 (14-18) 0.175
Smoking, n (%) 83 (21.6) 73 (20.0) 10 (50.0) 0.001
Diabetes, n (%) 14 (3.6) 13 (3.6) 1(5.0) 0.792
Dyslipidemia, n (%) 29 (7.5) 28 (7.7) 1(5.0) 0.553
Hypertension, n (%) 38(9.9) 37 (10.1) 1(5.0) 0.164

Groups 1 and 2: Without and with subacute Achilles tendon re-rupture, respectively
n number of cases, SD standard deviation, /QR interquartile range
“From the primary repair date
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15.3% (P=0.001). Additionally, the smoking rate was signif-
icantly higher in Group 2 compared to Group 1 (P=0.001).

The patients in Group 2 sustained ATRR on average,
50.2+11.5 days (range, 30-70) postoperatively. The most
common circumstances leading to ATRR in this group were
slipping while bathing without wearing the prescribed brace
(14 out of 20 cases, 70.0%), followed by slipping without the
brace during the period when brace use was still necessary (4
out of 20 cases, 20.0%), and an abrupt jumping motion after
completing the brace protocol (2 out of 20 cases, 10.0%).
On average, there was a delay of 6.9 +3.7 days (range 3—-10)
from the date of subacute ATRR to the initiation of cast
immobilization. Interestingly, all patients in Group 2 exhib-
ited incomplete ruptures as confirmed by either MRI or
ultrasound imaging.

Outcome comparisons

The time elapsed from the primary operation date until
patients were capable of performing SHRs was significantly
longer in Group 2 compared to Group 1 (P=0.001; see
Table 2). However, the time required to perform SHRs from
the primary repair date in Group 1 and the ATRR date in
Group 2 did not exhibit a significant difference (P=0.281).
Likewise, the time interval from the primary operation date
until patients could perform ten consecutive SHRs was nota-
bly longer in Group 2 (P=0.001), but the duration measured
from the primary repair date in Group 1 and the ATRR date
in Group 2 to achieve ten repetitive SHRs did not show a
significant difference (P=0.486). Additionally, the results
from isokinetic dynamometer testing revealed that the peak
torques of plantar flexion at angular velocities of 30°/s and
120°/s, in both absolute values and as a percentage relative
to the contralateral side, did not differ significantly between

the two groups (all P> 0.05). Figure 3 illustrates the clinical
scores obtained using the ATRS scale, as well as the FAAM-
ADL and Sports subscales. The ATRS values at three and six
months postoperatively were significantly lower in Group 2
compared to Group 1 (both P=0.001), but there was no sig-
nificant difference in the values after 12 months (P=0.572).
Similarly, the FAAM-ADL score at six months was lower in
Group 2 (P=0.01), but there were no significant differences
in the values at three months or after 12 months between the
two groups (both P> 0.05). Interestingly, the FAAM-Sports
scores did not exhibit significant differences at any of the
measured time points. Importantly, none of the patients in
Group 2 experienced re-re-rupture again after the initial re-
rupture, persistent loss of SHR, or deep infection requiring
surgical debridement during the follow-up period.

The effect size calculation for the difference in AATRS
between the two groups was 0.706, implying a greater than
medium effect size (>0.5).

Discussion

This study found that conservative treatment was effec-
tive for incomplete subacute ATRR recovery; patients
with subacute ATRR had inferior early clinical outcomes
compared to those without ATRR, but the final clinical
outcomes after 12 postoperative months did not differ
between the two groups. These results are supported by
the isokinetic dynamometer and SHR data obtained dur-
ing serial follow-up. Accordingly, ATRR did not affect
the peak torques of plantar flexion at 30°/s and 120°/s
angular velocities if the patients could perform SHRs.
Furthermore, the time from baseline to performing SHRs
and ten repetitive SHRs did not differ between the two

Table 2 Comparisons of single heel raise outcome and peak torque of plantar flexion at 30°/s and 120°/s angular velocities between patients with

and without Achilles tendon re-rupture

Measurement Group 1 Group 2 P value
(n=370, 365 patients)  (n=20, 20 patients)
Median time to SHR feasibility, weeks (IQR) 14.4 (9-20)* 23.6 (19-31)* 0.001
16.7 (12-24)** 0.281
Median time to 10 SHR repetitions, weeks (IQR) 20.1 (13-30)* 29.2 27-39)* 0.001
22.2 (20-32)** 0.486
Peak torque of plantar flexion at 30°/s angular velocity, Nm (SD) 69.2 (15.8) 73.7 (17.1) 0.576
Peak torque of plantar flexion at 30°/s angular velocity, % to contralateral side (SD) 69.1 (28.7) 65.3 (15.0) 0.529
Peak torque of plantar flexion at 120°/s angular velocity, Nm (SD) 41.2 (14.8) 42.3 (18.0) 0.871
Peak torque of plantar flexion at 120°/s angular velocity, % to contralateral side (SD)  69.3 (14.0) 67.1 (15.6) 0.798

Groups 1 and 2: Without and with subacute Achilles tendon re-rupture, respectively

n number of cases, SHR single heel raise, SD standard deviation, /QR interquartile range

“From the primary repair date

**From the Achilles tendon re-rupture date
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Fig.3 Clinical score comparisons between patients with and without
Achilles tendon re-rupture using the a ATRS scale, b FAAM-ADL
and ¢ FAAM-Sports subscales. The ATRS values were significantly
lower in Group 2 than in Group 1 three and six months postop-
eratively (both P=0.001); the values did not differ after 12 months
(P=0.572). The FAAM-ADL score was significantly lower at six

groups when considering each group’s specific baseline
timepoint (i.e., Group 1: from the primary repair date;
Group 2: from the re-injury date). However, when the
baseline timepoint was set to the primary Achilles tendon
repair date, the time to performing SHRs and ten repetitive
SHRs was significantly longer in Group 2 than in Group 1.
Consequently, it is advisable to establish a treatment plan
with treatment restarting from the beginning when suba-
cute ATRR occurs. Furthermore, all patients with subacute
ATRR underwent imaging studies (MRI or ultrasound)
to investigate the hypothesis that conservative treatment
could yield satisfactory outcomes for ATRR. The results
showed that all ATRRs were incomplete ruptures, which
is a novel finding. Two possible theories were proposed
to explain this outcome: (1) the injuries leading to ATRR
may not have caused complete suture material failure, and
(2) the repaired tendon in the remodeling phase might have
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months in Group 2 than in Group 1 (P=0.01); the values at three
months and 12 months did not differ (all P>0.05). FAAM-Sports
scores did not differ. *Significant difference between Group 1 and
Group 2 (P<0.05). ATRS Achilles tendon total rupture score, FAAM
Foot and Ankle Ability Measure, ADL Activities of Daily Living

sustained minor injuries, contributing to the occurrence
of ATRR.

In this study, the terminology “subacute” ATRR was
employed, deviating from the traditional classification that
only distinguishes between acute and chronic ATR based
on the 4-weeks post-injury timeframe [15]. We advocate
for this distinct definition for ATRR due to its unique char-
acteristics. Generally, the response of tendons to injury can
be categorized into three overlapping stages [16, 17]: (1) the
inflammatory stage (typically spanning a few days), (2) the
proliferative or repair stage (beginning roughly two days into
the injury response), and (3) the remodeling stage (begin-
ning 1 to 2 months after injury). Throughout these healing
stages, tendons undergo a series of structural modifications
that significantly alter their mechanical properties. In ani-
mal models, the tensile strength of ruptured rabbit Achil-
les tendons was approximately five times lower at 3 weeks
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after repair compared to uninjured tendons, but it increased
to nearly 80% of the uninjured value after 12 weeks [18].
Similarly, Hiramatsu et al. [19] observed an intratendinous
hyperechoic area under ultrasound following operative treat-
ment of ATR, which represented scar tissue. However, this
hyperechoic area gradually diminished over time and was
replaced by a fibrillar appearance by six months postop-
eratively. Our study chose to focus on re-injury occurring
during the subacute postoperative phase because tendons
that have undergone repair during this period might still be
vulnerable to re-injury. Additionally, conducting revision
surgeries during this phase is challenging due to the ongoing
remodeling of scar tissues and the presence of inflammatory
products. Therefore, the fundamental and practical question
underlying our study was: Is it necessary to re-operate a
subacute ATRR?

In clinical practice, surgeons may encounter patients with
subacute ATRR relatively infrequently, as ATRR tends to
be unpredictable and lacks specific patterns of occurrence.
Notably, a recent study conducted by Maempel et al. [20] is
noteworthy in shedding light on this issue. In their research,
they reported an ATRR incidence rate of 1.16 per 100,000
individuals per year among those aged 18 years and older
who had undergone mixed (nonoperative and operative)
treatment for ATR. This ATRR incidence exhibited a male
predominance and was more prevalent in patients from less
socioeconomically deprived backgrounds. The study also
found that younger age at the time of injury and initial non-
operative treatment involving traditional cast immobilization
were independently associated with a higher risk of ATRR.
Additionally, Jildeh et al. [21] reported an overall ATRR

Table 3 Previous studies on Achilles tendon re-rupture treatment

incidence rate of 1% among 423 patients who underwent
operative treatment for ATR and suggested that longer oper-
ation and tourniquet times might be risk factors for ATRR.
In our study, subacute ATRR exclusively affected male
patients (20/20; 100%), and the incidence rate was relatively
high at 5.1% (20 out of 390) compared to findings from
some previous studies. It is also noteworthy that a significant
proportion of ATRR patients in our study were smokers.
Considering existing research indicating that smoking can
impede tendon healing [22, 23], it may be prudent to con-
sider prolonged immobilization as one potential option for
preventing subacute ATRR, particularly in heavy smokers.

In our clinical experience, devising treatment plans for
subacute ATRR based on scientific evidence presented sev-
eral challenges. This was primarily due to the limited num-
ber of relevant studies available, and most of the existing
studies encompassed heterogeneous patient populations that
included individuals with both subacute and late (chronic)
ATRRs (Table 3) [3, 8, 9, 20, 24-27]. Furthermore, some
authors discussed operative treatment for ATRR following
initial nonoperative treatment for Achilles tendon rupture
[20, 26]. We contend that ATRR occurring after operative
or nonoperative treatments should be distinguished and cat-
egorized differently, as the structure and components of the
patient's tendon is not similar due to the influence of prior
suture materials. Moreover, in the majority of the included
studies [3, 8, 9, 20, 24-26], the authors reported outcomes of
re-operation for ATRR without making direct comparisons
to conservative treatment. This presentation could poten-
tially lead readers to believe that operative treatment is a
preferable option for subacute ATRR.

Authors (Publication year) Primary ATR treatment  Patients with Time to ATRR from the ATRR treatment modality
sustained ATRR  primary repair or initial injury

date
Scott et al. [26] (1979) Conservative 8 Not mentioned 8 re-operations
Pajala et al. [3] (2002) Operative 23 79 days 19 re-operations

Range 2-209 4 conservative treatments
Rettig et al. [9] (2005) Operative 4 7.8 weeks 1 re-operation

Range 6.6-10.0 3 unclear
Nilsson-Helander et al. [8] (2008)  Mixed 15 3 months 15 re-operations

Range 1-7
Metz et al. [24] (2011) Operative 13 10 weeks 10 re-operations

Range 2-31 3 conservative treatments
Pot et al. [25] (2014) Operative 9 Not mentioned 9 re-operations
Westin et al. [27] (2018) Uncertain 20 Not mentioned 2 re-operations

18 conservative treatments

Maempel et al. [20] (2022) Mixed 48 99.5 days 36 operative treatments

Range 82.25-130.75 6 conservative treatments
5 no treatment

1 follow-up loss

ATR Achilles tendon rupture, ATRR Achilles tendon re-rupture
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The current study had several limitations that should
be acknowledged. Firstly, Group 2 had a relatively small
sample size, which may have impacted the statistical
power and generalizability of the findings. Secondly, the
study's retrospective design could have introduced poten-
tial bias and limitations in data collection. Additionally,
a substantial number of patients had to be excluded from
the analysis, which might have influenced the study’s rep-
resentativeness. Furthermore, it would have been more
informative to compare early isokinetic dynamometer data
with data from the final follow-up to provide a compre-
hensive assessment of patients’ progress over time. Addi-
tionally, the study did not include a comparison between
the outcomes of conservative treatment for ATRR and
operative treatment, which could have provided valuable
insights into the most effective approach for managing
this condition. Lastly, it is important to note that while
the Korean version of the ATRS has been validated, the
FAAM relied on a translated version without formal vali-
dation. Nonetheless, despite these limitations, this study
presents a valuable contribution as the first to evaluate
the effectiveness of conservative treatment for “subacute”
ATRR by comparing various objective and subjective
parameters to those without ATRR.

Practically, making the decision to perform a re-oper-
ation for patients with subacute ATRR is a complex and
challenging task. By the time ATRR occurs in the suba-
cute phase, the process of tendon healing has already com-
menced, leading to the formation of substantial scar tis-
sue. Additionally, performing an end-to-end repair in these
circumstances can be quite challenging, often requiring
lengthening procedures or flexor hallucis longus transfers.
As arecommendation, we advise surgeons to place trust in
the inherent healing capacity of the patient’s body rather
than resorting to more aggressive surgical interventions
following the initial Achilles tendon repair. In many cases,
there is no need to rush into these operations for subacute
injuries, and allowing natural healing processes to take
their course may lead to satisfactory outcomes.

In conclusion, following primary Achilles tendon
repair, conservative treatment for patients with subacute
ATRR yields clinical outcomes that are comparable to
those observed in patients without ATRR. While patients
with subacute ATRR exhibited initially poorer clinical out-
comes than their counterparts without ATRR following the
primary Achilles tendon repair, these differences dimin-
ished, and final clinical outcomes became comparable
after 12 months of conservative treatment. We anticipate
that this study will offer valuable scientific evidence to
guide surgeons toward considering less invasive treatment
approaches for patients with subacute ATRR.
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