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ABSTRACT

BACKGROUND

Whether surgical repair of an acute Achilles’ tendon rupture by an open-repair or
minimally invasive approach is associated with better outcomes than nonsurgical
treatment is not clear.

METHODS

We performed a multicenter, randomized, controlled trial that compared non-
operative treatment, open repair, and minimally invasive surgery in adults with
acute Achilles’ tendon rupture who presented to four trial centers. The primary
outcome was the change from baseline in the Achilles’ tendon Total Rupture Score
(scores range from 0 to 100, with higher scores indicating better health status) at
12 months. Secondary outcomes included the incidence of tendon rerupture.

RESULTS
A total of 554 patients underwent randomization, and 526 patients were in-
cluded in the final analysis. The mean changes in the Achilles’ tendon Total
Rupture Score were —17.0 points in the nonoperative group, —16.0 points in the
open-repair group, and —14.7 points in the minimally invasive surgery group
(P=0.57). Pairwise comparisons provided no evidence of differences between
the groups. The changes from baseline in physical performance and patient-
reported physical function were similar in the three groups. The number of
tendon reruptures was higher in the nonoperative group (6.2%) than in the open-
repair or minimally invasive surgery group (0.6% in each). There were 9 nerve
injuries in the minimally invasive surgery group (in 5.2% of the patients) as
compared with 5 in the open-repair group (in 2.8%) and 1 in the nonoperative
group (in 0.6%).

CONCLUSIONS
In patients with Achilles’ tendon rupture, surgery (open repair or minimally inva-
sive surgery) was not associated with better outcomes than nonoperative treatment
at 12 months. (Funded by the South-Eastern Norway Regional Health Authority
and Akershus University Hospital; ClinicalTrials.gov number, NCT01785264.)
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N ACUTE ACHILLES’ TENDON RUPTURE
is one of the most common musculo-
skeletal injuries, with an annual inci-
dence of 5 to 50 events per 100,000 persons, and
may result in severe disability.”® This injury is
more common with older age, more active life-
styles, and male sex,* and has been increasing in
incidence over the past few decades.’
Randomized, controlled trials that have com-
pared nonoperative treatment with open repair
of acute Achilles’ tendon rupture have shown
similar patient-reported outcomes and physical
performance with both approaches.®” A recent
systematic review of 10 randomized, controlled
trials (involving 944 patients) and 19 observa-
tional studies (involving 14,918 patients) showed
a higher risk of rerupture after nonoperative
treatment, whereas surgical treatment was as-
sociated with the risks of postoperative compli-
cations such as infections and nerve injuries.®
However, the trials that were reviewed were
generally small, and treatment and rehabilitation
protocols varied or, in some cases, were incom-
pletely described. Several studies have suggested
that accelerated functional rehabilitation pro-
tocols that emphasize early mobilization and
weight-bearing may lessen the risk of rerupture
after nonoperative treatment,”!® but these find-
ings are inconsistent.!*'? Minimally invasive sur-
gical techniques have been developed to reduce
the risk of complications associated with open
surgical repair,’* but randomized, controlled
trials that have compared nonoperative treat-
ment, open repair, and minimally invasive sur-
gery are few in number and involved limited
sample sizes.*?” To better inform clinical deci-
sion making with regard to acute Achilles’ tendon
rupture, we conducted a multicenter, random-
ized trial to compare nonoperative treatment,
open repair, and minimally invasive surgery.

METHODS

TRIAL DESIGN AND OVERSIGHT

We conducted this three-group, randomized,
controlled trial at four centers. Full details of the
trial design, conduct, oversight, and analyses are
provided in the protocol and statistical analysis
plan, available with the full text of this article at
NEJM.org. The trial was approved by the institu-
tional review board at each center and the Re-
gional Committee for Medical and Health Re-
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search Ethics South East Norway. The first, last,
and two other authors vouch for the accuracy
and completeness of the data and for the fidelity
of the trial to the protocol.

PATIENTS

Patients were assessed for eligibility if they were
18 to 60 years of age and had presented with an
Achilles’ tendon rupture at a participating cen-
ter. Patients had to be fluent in Norwegian to
complete the questionnaires. Exclusion criteria
were a previous Achilles’ tendon rupture, the
American Society of Anesthesiologists physical
status classification higher than II (on a scale of
I to VI, with higher classes indicating more se-
vere systemic disease), the receipt of quinolones
or local glucocorticoid injections (in the area of
the Achilles’ tendon) in the 6 months before the
injury, dependence on walking aids, and other
disabilities related to walking.'®*

TRIAL PROCEDURES

Eligible patients were randomly assigned, in a
1:1:1 ratio, to receive nonoperative treatment or
to undergo open repair or minimally invasive
surgery. Randomization was stratified according
to trial center, with random block sizes of 6, 9,
and 12. We used Random Allocation Software,
version 1.0 (Microsoft), to perform randomiza-
tion*’; the investigators were unaware of the
group assignments.

The two surgical procedures are described in
detail in Section S2.1 of the Supplementary Ap-
pendix (available at NEJM.org).?** Participating
surgeons were required to have performed at
least one open repair and one minimally invasive
surgical procedure before participating in the
trial. Patients did not receive antibiotic prophy-
laxis.®® A below-the-knee equinus cast (with
plantar flexion) was applied within 72 hours
after the injury regardless of the treatment
group assignment (Fig. S1). The cast was main-
tained for 2 weeks after application in the non-
operative group; in the surgical groups, a new
cast was applied after surgery and maintained
for 2 weeks. For 6 weeks after the cast was re-
moved, patients were allowed to bear weight on
the injured foot as tolerated using an ankle—foot
orthosis with heel wedges. The number of heel
wedges was gradually reduced from three in the
first week of orthosis treatment to none in the
last week. All the participants followed a stan-
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dardized rehabilitation protocol (Section S2.2).
Participants wore knee-high socks to mask po-
tential surgical scars at the 6- and 12-month
physical assessments. Additional information
pertaining to the interventions, rehabilitation,
follow-ups, and testing procedures is provided in
Sections S2.1 through S2.4.

OUTCOMES
The primary outcome was the change from
baseline in the Achilles’ tendon Total Rupture
Score at the 12-month follow-up. The Achilles’
tendon Total Rupture Score is a patient-reported
assessment designed to measure outcomes in
patients treated for acute Achilles’ tendon rup-
ture. The questionnaire consists of 10 questions
to assess symptoms and the level of physical
activity; answers are assessed on an 11-point
Likert scale (scores range from 0 to 10, with a
maximum possible score of 100; higher scores
represent better health status). The minimal
clinically important difference in the score has
previously been defined as 8 to 10 points,!*?%%
and the minimal detectable change, which
represents the smallest change detectable be-
yond measurement error, has been reported to
be 7 points.?>%

Secondary outcomes included the change
from baseline in the Achilles’ tendon Total Rup-
ture Score at the 3- and 6-month follow-ups; the
change from baseline in the subscore for physi-
cal functioning, the physical component sum-
mary, and the mental component summary on
the 36-Item Short Form Health Survey (SF-36) at
the 6- and 12-month follow-ups; physical perfor-
mance at the 6- and 12-month follow-ups; and
the incidence of tendon rerupture at the 12-month
follow-up. The SF-36 evaluates general health-
related quality of life on the basis of patients’
responses to 36 questions sorted into eight
multi-item subscales. Scores on each subscale
range from 0 to 100, with higher scores indicat-
ing better health status.?® The eight subscales all
contribute to the physical component summary
and the mental component summary. The phys-
ical component summary emphasizes physical
function, pain, and general health, and the men-
tal component summary focuses on social func-
tioning, mental health, and emotional well-
being. We generated baseline scores for the
Achilles’ tendon Total Rupture Score and SF-36
retrospectively by instructing the patients to

answer the questionnaires at the time of enroll-
ment (after the application of the equinus cast
but before randomization) according to their
preinjury status. The validity and reliability of
the Norwegian translations of the Achilles’ ten-
don Total Rupture Score and SF-36 have previ-
ously been assessed, and construct validity for
both questionnaires is supported by Spearman’s
correlation coefficients of more than 0.7.2%3

We tested physical performance using the
MuscleLab measurement system (Ergotest Inno-
vation), which consists of two different jump
tests, two different strength tests, and one mus-
cular endurance test.® Six different measure-
ments were derived from the five physical per-
formance tests (supplementary section S2.4) and
presented as a limb-symmetry index represent-
ing the ratio of the test result for the injured foot
to the result for the uninjured foot, multiplied by
100 (with a score of 100 indicating that the
physical performance of the injured foot is equal
to that of the uninjured foot).

STATISTICAL ANALYSIS

We calculated that a sample of 480 patients (160
in each group) would be needed to provide the
trial with 80% power, at a two-sided test with a
5% significance level, to detect a difference of
7 points in the Achilles’ tendon Total Rupture
Score.?*® To compensate for patients who were
prematurely withdrawn from the trial or lost to
follow-up, we targeted an enrollment of 530
patients. Questionnaires for the Achilles’ tendon
Total Rupture Score and the SF-36 that were
completed up to 2.2 years postinjury were in-
cluded in the analysis to increase the number of
responses. The late responses were accepted
because improvements in the Achilles’ tendon
Total Rupture Score and physical performance
after 1 year postinjury are minimal®*; thus, long-
term scores would not substantially differ from
the primary outcome at 12 months.

We assessed the change from baseline in the
Achilles’ tendon Total Rupture Score using a
mixed-model analysis. The treatment group, in-
teraction of the treatment group and trial visit,
the trial center (as a stratification factor), and
the score at baseline were included as fixed fac-
tors. To account for dependent variables in the
repeated measures, we included a patient-specific
random intercept, and an unstructured correla-
tion structure was assumed for the repeated
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measures. Using this model, we estimated mar-
ginal means for each trial visit and treatment
group.

We used hierarchical testing to control the
overall type I error. A primary omnibus test was
conducted with the primary null hypothesis de-
fined as no differences among the three treat-
ment groups at the 12-month follow-up. If there
were no significant differences among the three
treatment groups, additional pairwise testing
was conducted without significance testing. The
absolute between-group differences and 95%
confidence intervals are presented for these
analyses; the 95% confidence intervals were not
adjusted for multiplicity, and definitive treat-
ment effects cannot be inferred from these data.

The primary efficacy analyses were performed
according to the intention-to-treat principle and
included the full analysis population, which in-
cluded all the patients who underwent random-
ization, received treatment, and had at least one
complete follow-up questionnaire for the Achil-
les’ tendon Total Rupture Score. If one or more
responses were missing on a questionnaire, the
score was considered to be missing for that
visit.*> Missing questionnaires at baseline for
patients were imputed with the use of median
imputation. The remaining missingness of data
was handled with the use of mixed modeling.

Sensitivity analyses were performed accord-
ing to the intervention that was received (per-
protocol population) and in the population of
patients who completed all questionnaires. We
also performed analyses to assess the sensitivity
of the imputation of data for any Achilles’ ten-
don Total Rupture Score questionnaires missing
at baseline and scores that were reinverted ow-
ing to indications that patients may have inverted
the scale when answering the questionnaires.
Details of the analyses are provided in the statis-
tical analysis plan. We conducted a post hoc
sensitivity analysis by excluding the 12-month
questionnaires for the Achilles’ tendon Total
Rupture Score that were answered before 11
months or after 13 months.

We analyzed data from the SF-36 question-
naire according to the intention-to-treat princi-
ple for all patients who had at least one non-
missing follow-up assessment that included both
the Achilles’ tendon Total Rupture Score and
SF-36 questionnaires. SF-36 values that were
missing at baseline were imputed with the use of

Figure 1 (facing page). Screening, Randomization,
Treatment, and Follow-up.

Patients who received treatment and had at least one
follow-up Achilles’ tendon Total Rupture Score (ATRS)
were included in the full analysis population. The data
were analyzed according to the treatment groups that
the patients were originally assigned to. One patient
who had been assigned to undergo a minimally inva-
sive procedure instead underwent open repair owing
to intraoperative technical difficulties.

mean imputation. The change in SF-36 score
from baseline was analyzed similarly to the pri-
mary outcome with the use of a linear mixed
model. SF-36 scores were treated as missing as
specified in the SF-36 scoring instructions.
Missing SF-36 scores at the two follow-up visits
were handled with the use of mixed modeling.

At the 6- and 12-month follow-ups, we ana-
lyzed the physical test results using linear re-
gression models, with adjustment for the treat-
ment variable according to the trial center.
Missing data were handled with a combination
of threshold and multiple imputation; details are
provided in the statistical analysis plan.

Adverse events were registered until trial clo-
sure for all participants. For reruptures, the
pairwise risk difference between the treatment
groups and their 95% confidence intervals (un-
adjusted for multiplicity) were calculated with
the use of the Newcombe hybrid score.

RESULTS

PATIENTS
Patients were enrolled from February 2013
through May 2018, and the 12-month follow-up
was concluded in May 2019. A total of 1084 pa-
tients were excluded before undergoing random-
ization for reasons listed in Figure 1 and Table
S7. Of the 554 patients who underwent random-
ization, 22 patients were excluded before receiv-
ing treatment or before analysis (Fig. 1). Of the
remaining 532 patients, 526 (98.9%) had at least
one follow-up Achilles’ tendon Total Rupture
Score and hence constituted the full analysis
population, and 492 patients (92.5%) completed
the questionnaire for the 12-month Achilles’
tendon Total Rupture Score. Table S8 shows the
distribution of patients among the trial sites.
The characteristics of the three groups at
baseline were similar across the trial groups
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1638 Patients were assessed for eligibility

1084 Were excluded
231 Did not meet the age criteria (18-60 yr of age)
435 Met the age criteria but did not meet other
eligibility criteria
418 Declined to participate

554 Were enrolled and underwent
randomization

v '

184 Were assigned to nonoperative 185 Were assigned to open repair 185 Werfe assjgned to minimally
treatment invasive surgery
9 Were excluded at baseline 11 Were excluded at baseline
1 Withdrew 4 Withdrew
1 Lacked Norwegian 1 Had previous contralateral
language fluency Achilles’ tendon rupture
1 Did not meet age criteria 1 Received incorrect diag-
2 Received incorrect diag- nosis
2 Were excluded at baseline nosis 1 2 Had coexisting condition
Total owing to withdrawal ™| 2 Had coexisting condition Underwent — that compromised rehabil-
included at that compromised reha- open itation or testing
follow-up bilitation or testing repair 2 Had delay from time of
(completed 1 Had delay from time of injury to surgery (>7 days)
ATRS at injury to surgery (>7 days) 1 Did not receive assigned
follow-up) 1 Did not receive assigned treatment owing to sur-
treatment owing to sur- geon's inexperience with
geon's inexperience with procedure
procedure
532 182 Received nonoperative treatment 177 Underwent open repair 173 Underwent minimally
(527) (179 completed baseline ATRS) 1 Was originally assigned to invasive surgery
minimally invasive surgery (172 completed baseline ATRS)
(176 completed baseline ATRS)
'
532 | 182 Completed 3-mo follow-up | 177 Completed 3-mo follow-up | 173 Completed 3-mo follow-up
(387) (130 completed 3-mo ATRS) (129 completed 3-mo ATRS) (128 completed 3-mo ATRS)
2 Were excluded owing
| .| tocontralateral Achilles’
tendon rupture before
6-mo follow-up
530 || 182 Completed 6-mo follow-up || 177 Completed 6-mo follow-up || 171 Completed 6-mo follow-up
(439) (151 completed 6-mo ATRS) (141 completed 6-mo ATRS) (147 completed 6-mo ATRS)
4 Were excluded
2 Had contralateral Achilles’
3 Were excluded tendon rupture while
2 Had contralateral Achilles’ performing 6-mo testing
ATRS | o tendon rupture before ATRS ATRS L | 1 Underwent calcaneus
12-mo follow-up surgery
1 Died in accident 1 Underwent knee
surgery
523 | | 179 Completed 12-mo follow-up | | 177 Completed 12-mo follow-up | | 167 Completed 12-mo follow-up
(492) (167 completed 12-mo ATRS) (166 completed 12-mo ATRS) (159 completed 12-mo ATRS)
4 Were excluded from analysis 1 Was assigned to minimally 2 Were excluded from analysis
owing to no ATRS data at invasive surgery but under- owing to no ATRS data at
any follow-up went open repair any follow-up
Full analysis 178 had at least one follow-up 176 had at least one follow-up 172 had at least one follow-up
population | L= ATRS and were included - ATRS and were included ATRS and were included
(526) in the full analysis population in the full analysis population in the full analysis population
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Table 1. Characteristics of the Patients at Baseline.*
Nonoperative Minimally Invasive
Treatment Open Repair Surgery

Characteristic (N=178) (N=176) (N=172)
Age —yr 39.9+8.1 39.9+8.9 39.1+8.4
Male sex — no. (%) 136 (76.4) 132 (75.0) 123 (71.5)
Body-mass index 27.0£3.6 26.5£3.6 26.7+3.6
Injury to right Achilles’ tendon — no. (%) 91 (51.1) 83 (47.2) 91 (52.9)
Highest education level — no. (%)

Middle school 4(2.2) 7 (4.0) 9(5.2)

High school 58 (32.6) 53 (30.1) 49 (28.5)

Higher education <4 yr 63 (35.4) 70 (39.8) 66 (38.4)

Higher education >4 yr 48 (27.0) 43 (24.4) 47 (27.3)

Missing data 5(2.8) 3 (L.7) 1(0.6)
ASA physical status — no. (%)

| 113 (63.5) 103 (58.5) 113 (65.7)

I 63 (35.4) 73 (41.5) 57 (33.1)

] 0 0 2(12)

Missing data 2 (1.1) 0 0
Baseline ATRS§ 92.7+16.2 93.9+15.1 94.2+12.9

* Plus—minus values are means =SD. The trial population included all the patients who underwent randomization and
had at least one follow-up score on the Achilles’ tendon Total Rupture Score (ATRS; scores range from 0 to 100, with

higher scores indicating better health status).

T The body-mass index is the weight in kilograms divided by the square of the height in meters.
1 The American Society of Anesthesiologists (ASA) physical status classification is assessed on a scale of | to VI,
with higher classes indicating more severe systemic disease.
{ Baseline ATRS data were missing for three patients in the nonoperative group, for one patient in the open-repair group,

and for one patient in the minimally invasive surgery group.

(Table 1), and the ethnic composition of the
trial participants was representative of the Nor-
wegian population (Table S9). Details regarding
the number of participating surgeons, their ex-
perience, and the types of anesthesia that were
used are provided in Tables S10 through S12.
The median time from injury to completion of
the final questionnaire was 1.1 years, and the
mean was 1.2 years (range, 0.9 to 2.2) (Fig. S2).

PRIMARY AND SECONDARY OUTCOMES

The change in the Achilles’ tendon Total Rup-
ture Score from baseline to the 12-month follow-
up was —17.0 points (95% confidence interval
[CI], —20.0 to —14.0) in the nonoperative group,
—-16.0 points (95% CI, —19.0 to —12.9) in the
open-repair group, and —14.7 points (95% CI,
—17.9 to —11.6) in the minimally invasive surgery
group (P=0.57) (Table 2 and Fig. S3). Pairwise
differences in the mean change in scores were
1.0 point (95% CI, -5.2 to 3.1) for nonoperative

treatment as compared with open repair, —2.6
points (95% CI, —6.5 to 2.0) for nonoperative
treatment as compared with minimally invasive
surgery, and —1.2 points (95% CI, -5.5 to 3.0) for
open repair as compared with minimally inva-
sive surgery (Tables S13 and S14). Results were
similar in the various sensitivity analyses in
which missing data were handled by different
imputation techniques and questionnaire scores
were reinverted (owing to the likelihood that
patients inverted the scale when completing the
questionnaires). A post hoc analysis that ex-
cluded the Achilles’ tendon Total Rupture Score
questionnaires that were answered before 11
months postinjury or after 13 months postinjury
also yielded results similar to those of the pri-
mary analysis (Tables S1 through S6). Likewise,
there were no apparent differences among the
groups in the changes in the Achilles’ tendon
Total Rupture Score at 3 months and 6 months
or in the SF-36 physical functioning score or in
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the physical- or mental-component summaries
at 6 months and 12 months (Table 2 and Fig. S3)
or when mean scores (instead of the changes
from baseline) from any of the follow-up assess-
ments were used (Table S15).

At least one valid test that assessed physical
performance was available at the 6-month fol-
low-up for 424 patients and at the 12-month
follow-up for 363 patients. There were no mate-
rial differences among the groups in any of the
six limb-symmetry—index measurements (Tables
3, §16, and S17 and Fig. S4).

SAFETY

Serious adverse events occurred in similar per-
centages of patients in the three groups (Tables
4 and S18). There were 11 reruptures in the non-
operative group (in 6.2% of the patients), 1 in
the open-repair group (in 0.6%), and 1 in the
minimally invasive surgery group (in 0.6%); no
patient had more than 1 rerupture. The risk of
rerupture was 5.6 percentage points higher in
the nonoperative group than in the open-repair
group (95% CI, 1.9 to 10.2) and the minimally
invasive surgery group (95% CI, 1.8 to 10.2). The
risk of rerupture was similar in the two surgical
groups (difference in risk, —0.01 percentage
points; 95% CI, —2.7 to 2.6). Half the reruptures
occurred within the first 10 weeks (range, 2 to
28) after injury (Fig. S6). There were 9 nerve in-
juries in the minimally invasive surgery group
(in 5.2% of the patients) as compared with 5 in
the open-repair group (in 2.8%) and 1 in the
nonoperative group (in 0.6%). The incidence of
other adverse events was similar among the
groups.

DISCUSSION

In a multicenter trial involving patients with
acute Achilles’ tendon rupture, we found no sig-
nificant differences in changes in the Achilles’
tendon Total Rupture Score among patients who
had been randomly assigned to receive non-
operative treatment or undergo open repair or
minimally invasive surgery. There were also no
appreciable differences among the groups in the
secondary outcomes. The risk of rerupture was
higher with nonoperative treatment than with
either of the operative treatments.

Our findings are similar to those reported in
randomized trials that showed no significant

differences between nonoperative and surgical
treatment of acute Achilles’ tendon rupture.®’
However, previous trials were smaller than our
trial and were not powered to detect differences
as small as the minimal detectable change in the
Achilles’ tendon Total Rupture Score. Also, un-
like previous trials, the present trial compared
nonoperative treatment with minimally invasive
surgery and open repair with the use of validated
patient-reported outcome measures.3?%

Unlike some other trials,*3%3 this trial
showed a lower risk of rerupture in the surgical
groups than in the nonoperative group. The in-
consistent results could be explained by the
larger sample size in the present trial, since a
meta-analysis that pooled data from 10 random-
ized, controlled trials and 19 observational stud-
ies yielded results similar to those in the present
trial.® Studies have suggested that early, con-
trolled weight-bearing carries less risk of rerup-
ture than deferred weight-bearing among pa-
tients who undergo nonoperative treatment.”!%3¢
However, two randomized trials that compared
early, controlled weight-bearing with immobili-
zation for the first 6 to 8 weeks did not show
significant differences in the risk of rerup-
ture.!>3® Nevertheless, the incidence of rerupture
was low regardless of treatment strategy, and
absolute differences were small.

The risk of rerupture in the surgical groups
was lower than the risks reported in some other
trials.® One possible explanation is the use of a
modified Krackow suture technique in the open-
repair group in this trial, which may have pro-
vided a stronger repair.* Surgeons also used
three sutures instead of two sutures in the
minimally invasive surgery group, although
there is no direct evidence indicating that this
technique increases biomechanical strength.?*

Our trial has some limitations. For feasibility
reasons, patients were not unaware of their as-
signed intervention. We collected baseline mea-
sures of health status retrospectively, after
patients underwent casting but before they
underwent randomization to treatment. However,
because patients were unaware of treatment-
group assignment at the time of health data
collection, the misclassification of baseline sta-
tus would be expected to be random with re-
spect to treatment group.*’ In addition, some
patients completed the 12-month questionnaires
more than 12 months after the injury; however,
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Table 4. Serious and Minor Adverse Events.*

Nonoperative

Treatment
Event (N=178)
Serious adverse event 16 (9.0)
Sensory-nerve injury 1 (0.6)
Deep infectioni: 2 (1.1)
Deep venous thrombosis 1 (0.6)
Pulmonary embolism§ 0
Rerupture 11 (6.2)
Tendon elongation resulting in 1 (0.6)
surgery
=1 Serious adverse event 13 (7.3)
Minor adverse event 3(L.7)
Superficial infection 0
Numbness of the heel 1 (0.6)
Wound-healing complication9 2 (1.1)
Suture granulomal| 0

Minimally Invasive
Open Repair Surgery
(N=176) (N=172)
number of patients (percent)
11 (6.3) 15 (8.7)
5(2.8) 9(5.2)
2 (1) 3 (1.7)
2(L1) 1(0.6)
1(0.6) 1(0.6)
1(0.6) 1(0.6)
0 0
9 (5.1) 14 8.1)
11 (6.3) 9(5.2)
3 (1.7) 1(0.6)
2 (L.1) 7 (4.1)
4(2.3) 0
2 (L) 1(0.6)

* Shown are all the adverse events that occurred in the 526 patients who underwent randomization and were included in
the full analysis population. A patient could have had more than one adverse event, but no patient had the same ad-

verse event more than once.

T Sensory-nerve injury refers to sensory loss in both the heel and lateral aspect of the foot (sural nerve) or sensory loss
between the first and second toes (deep peroneal nerve, which occurred in one patient in the open-repair group).
1 The two deep infections that were observed in the nonoperative group were complications of subsequent open repairs

performed after reruptures.

§ The patient in the open-repair group who had a pulmonary embolism did not have documented deep venous thrombosis.
9 Wound-healing complications included delayed wound closure or secretion more than 2 weeks after surgery.
| The suture granuloma that occurred in the patient in the minimally invasive surgery group led to excision.

changes in the Achilles’ tendon Total Rupture
Score and in the physical performance more
than 1 year after the time of tendon rupture have
been reported to be minor,* and results of a
post hoc sensitivity analysis that involved only
patients who responded to questionnaires at 12
months yielded results similar to those of the
primary analysis. Although physiotherapists who
performed physical tests were unaware of treat-
ment-group assignments, patients were not un-
aware of their assignments, nor were the physi-
cians who conducted follow-up visits or the
physiotherapists involved in rehabilitation; thus,
bias is possible in patient self-reporting of out-
comes or in the implementation of accelerated
functional rehabilitation. A careful physical ex-
amination was performed preoperatively in the
surgical groups and resulted in the exclusion of
two patients in the open-repair group and one

patient in the minimally invasive surgery group
owing to identification of gastrocnemius muscle
rupture (rather than Achilles’ tendon rupture).
Since patients in the nonoperative group did not
undergo a similar evaluation before their treat-
ment, it is possible that some patients with a
muscle rupture (and not an Achilles’ tendon rup-
ture) were included in the nonoperative group;
however, the number of such patients, if any,
would be expected to be small and unlikely to
affect the overall results.

Open repair or minimally invasive surgery in
patients with acute Achilles’ tendon rupture did
not improve Achilles’ tendon Total Rupture
Scores at 12 months as compared with nonoper-
ative treatment. Nonoperative treatment was
associated with a higher risk of rerupture than
surgical treatment but resulted in fewer nerve
injuries than with minimally invasive surgery.
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