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Successful Return to Sport and Daily Activities After ®
Suture Augmentation of Both the Anterior
Talofibular Ligament and Calcaneofibular Ligament

S. Ali Ghasemi, M.D., Jetha Tallapaneni, M.B.A., Benjamin C. Murray, D.O.,
Clark Yin, M.D., James Raphael, M.D., Zachary Vaupel, M.D., Allan Grant, M.D., and
Paul Fortin, M.D.

Purpose: To evaluate the return to sport and daily activities in addition to clinical outcomes after modification of the
Brostdm repair, specifically using suture augmentation for concomitant fixation of both the anterior talofibular ligament
and calcaneofibular ligament. Methods: Patients who had grade III ankle sprains and lateral ankle instability, all of whom
failed supervised conservative management, were included. Patients underwent a modified Brostrém procedure consisting
of suture augmentation for both the anterior talofibular ligament and calcaneofibular ligament. For clinical outcome
evaluation, Foot and Ankle Ability Measure (FAAM) and Karlsson-Peterson Scoring System for Ankle Function ques-
tionnaires coupled with questions regarding time of return to sport and level of sports activity were used. Results: Thirty-
one patients were included. The differences in preoperative and postoperative FAAM scores for both the Activities of Daily
Living subscale and Sports subscale were significant (P < .001). The FAAM Activities of Daily Living score improved from
an average of 46.06 preoperatively to 77.49 postoperatively (P < .001, 99% confidence interval, 26.4—36.4). The FAAM
Sports score improved from an average of 4 preoperatively to 19.31 postoperatively (P < .001, 99% confidence interval,
11.6—19.0). For the Karlsson-Peterson Scoring System for Ankle Function, the surveyed population reported a mean of
82.74 points out of 100 post-op (standard deviation 20.14). The mean time to return to sport activity was 5.72 months.
Mean follow-up time was 24.12 months. Conclusions: This variant Brostrom procedure with suture anchors and
augmentation of both the anterior talofibular ligament and calcaneofibular ligament was effective in helping patients
return to their preinjury functionality level in both daily life and sports activity. Level of Clinical Evidence: Level IV,
therapeutic case series.

displacement. The CFL is the second structure injured
in a lateral ankle sprain and functions to prevent
excessive inversion.” Notably, it has been reported that
two-thirds of all ankle sprains are isolated to the ATFL,

Introduction
Ankle sprains are common injuries in the general
population and in athletes.' Ankle sprains
commonly occur during sport activity but have been

found to be the most common musculoskeletal injury
regardless of type of sport or activity leading to
injury.” "> Most ankle sprains result from an
inversion-supination mechanism and involve the liga-
ments of the lateral ankle, most notably the anterior
talofibular ligament (ATFL) and calcaneofibular liga-
ment (CFL).° The ATFL, which is the primary structure
injured in a lateral ankle sprain, prevents anterior talar

but a combined injury to the ATFL and CFL occurs in
20% of ankle sprains.”® Lateral ankle sprains are
graded on a scale of I to III, determined by anatomical
disruption and laxity on physical exam.” Grade I sprains
involve stretching of the ATFL, grade II sprains involve
partial rupture of the ATFL with mild instability, and
grade III sprains involve complete rupture of the ATFL
and CFL with marked instability.'’ Most lateral ankle
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sprains can be treated conservatively with functional
rehabilitation; however, ~20% of patients with an
acute complete tear of the lateral ankle ligament com-
plex cannot regain stability without surgery.'' Gerber
et al. reported that chronic ankle instability develops in
20-40% of ligamentous ankle injuries.'? This instability
can result in functional inadequacy and require surgical
correction.'’ Additionally, meta-analysis has suggested
that operative management of ruptured lateral liga-
ments leads to better outcomes than nonoperative
management.'* Also, residual instability can result from
lateral ankle sprains, and the presence of residual
instability is a predictor of repeat injury.'” Therefore,
surgery is a good option for patients with grade III
sprains that have failed conservative treatment to
reduce the risk of instability and recurrent sprains, as
well as enabling prompt return to preinjury function
and activity.

The gold standard surgical treatment for lateral ankle
instability is the Brostrom procedure, which involves
direct repair of the remnant ATFL with suture.'®
Brostrom described this repair in 1966, and Gould
et al. modified this procedure in 1980, introducing
advancement of the inferior extensor retinaculum in
addition to the repair.'” The Brostrom-Gould procedure
was further modified by Hu et al.,, who used suture
anchors to repair both the ATFL and CFL back to the
fibula.'® The Brostrom repair is an excellent option for
patients with preserved remnants of the ATFL and CFL
but is contraindicated in patients with poor remnant
ligament quality and general joint laxity.'” Other limi-
tations to the Brostrom procedure exist. It has been
questioned whether the Brostrom is an adequate pro-
cedure for patients with weakened native tissue from
long-standing ankle instability and in patients with
large body mass indices, or athletes, both of whom are
likely to place extra stress on the ankle.”*?' Further,
Waldrop et al. reported that direct suture repair of the
ATFL and use of suture anchors in the fibula or talus
had significantly inferior strength compared with an
intact ATFL in a cadaveric model.”” To address these
concerns, ligament augmentation using suture tape has
been introduced.”” Suture augmentation is a ligament
repair bridging concept using suture tape and bone
anchors to reinforce ligament strength, acting as a
secondary stabilizer after repair to prevent recurrence
of injury.”® A modified Brostrom repair with suture
augmentation has produced promising results.?’
Biomechanical studies have reported a mechanical
superiority of suture-tape augmentation of the
ATFL.”*?7?®* That being said, specific indications,
functional outcomes, and return to sport with utiliza-
tion of suture augmentation remain unclear. The pur-
pose of this study was to evaluate the return to sport
and daily activities in addition to clinical outcomes after
modification of the Brostrom repair, specifically using

one suture augmentation for concomitant fixation of
both the ATFL and CFL. We hypothesize that patients
will return to their preinjury level of activity after this
procedure.

Materials and Methods

Patient Population

This retrospective study was approved by the Royal
Oak Beaumont Institutional Review Board in compli-
ance with all applicable federal regulations governing
the protection of human subjects.

Patients undergoing ligament reconstruction for
chronic lateral ankle instability using a variant of the
Brostrom procedure with suture anchors and augmen-
tation of both the ATFL and CFL between 2016 and
2018 were identified from surgical records. The inclusion
criteria were grade III ankle sprains with lateral ankle
instability and a normal hindfoot alignment, specifically
no varus deformity. In addition, all patients failed at least
a 6-month course of supervised conservative manage-
ment. Any patient with concomitant ankle pathology or
ankle malalignment identified on preoperative imaging
was excluded. Preoperative MRIs and alignment view
radiographs were performed for each patient to assess
for additional pathology and malalignment. All surgeries
were performed by one of two fellowship-trained
orthopaedic surgeons (Z.V. and A.G.) specializing in
the modified Brostrom technique. This modified tech-
nique involves suture anchors and suture-tape and
augmentation with the utilization of a suture augmen-
tation for both the ATFL and the CFL.

Surgical Technique

All patients were operated on in the supine position.
After exsanguination, a thigh tourniquet was inflated.
Standard anterolateral and anteromedial portals were
used for ankle arthroscopy. Structures were palpated
with a probe to assess for cartilage health. Attention was
then turned to the repair of the ATFL and CFL. An
incisional mark was made starting at the tip of the lateral
fibula. A longitudinal incision was made at the tip of the
lateral fibula with a 15-blade scalpel, penetrating skin
and subcutaneous tissue. Blunt dissection was used
down to the periosteum, and crossing vessels were
subsequently cauterized with a Bovie. A small rent was
then made to split the peroneal sheath. Peroneus longus
and brevis tendons were identified and retracted away to
prevent damage. A 15-blade scalpel was used to remove
the capsule off the distal end of the tibia and fibula at the
origin of the AFTL and CFL. Blunt dissection was per-
formed deep in the capsule just anterior to the lateral
articular surface of the talus, and a guidewire from
the suture augmentation (Arthrex InternalBrace
[Naples, FL]) was placed. Appropriate positioning of the
guidewire was confirmed with C-arm fluoroscopy.
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Fig 1. Operative image of the lateral ankle. Patient is in the
supine position.

A 4.75-mm SwiveLock loaded with FiberTape was then
tapped into place with a mallet after appropriate drilling.
A bump was then placed behind the leg, allowing the
talus to fall posterior relative to the tibia. The anatomic
origin of the ATFL was drilled and tapped, and 3.0-mm
SutureTaks were subsequently placed on each side. The
SutureTaks were then passed distally into the joint
capsule recreating the ATFL and CFL. The SutureTak
ends were tied to themselves, and a strand from each
was secured into the lateral face of the fibula with a 2.5-
mm PushLock. The FiberTape was then secured into the
anatomic origin of the ATFL with suture anchors. A
periosteal elevator was placed deep to the peroneal
tendons, and C-arm fluoroscopy was used to identify the
CFL insertion to guide accurate drilling. A 4.75-mm
Arthrex SwiveLock was used to secure the FiberTape
into the lateral aspect of the calcaneus (Fig 1). All steps
described were performed with the ankle in neutral
dorsiflexion and slight eversion. Range of motion and
ligamentous laxity were assessed immediately after
surgery, before skin closure.

Postoperative Protocol

For weeks 0-2, patients were splinted and non-weight
bearing. Weight-bearing was progressively increased in
a walking boot from weeks 3 to 6 and ankle range of
motion was initiated during this time. During weeks 7
to 8, patients were weight-bearing as tolerated in an

ankle brace. Patients progressively returned to sport
activity as tolerated 4-6 months postoperatively.

Data Collection

Clinical outcome surveys were conducted by a blin-
ded member of the orthopedic staff after receiving a
consent form. These surveys consisted of the Foot and
Ankle Ability Measure (FAAM) and Karlsson-Peterson
scoring criteria, as well as other general questions
regarding qualitative and quantitative metrics relevant
to the procedure. The other metrics collected included
the type of injury sustained, time to return to sports and
athletic activity, quality of said activity compared to
presurgical baselines, and overall patient satisfaction.
When considering return-to-sports activity, patients
were asked to rate their current ability to engage in
activity on a scale of 1-10. This metric was standardized,
as follows. The 10 represented each patient’s ability to
play before any injury was sustained, and therefore,
their self-reported score would determine the level at
which they were able to return as compared to their
own baselines.

Statistical Analysis

Two-tailed ¢-tests were conducted on the preoperative
and postoperative average scores obtained for each of
the considered subscales: FAAM ADL and FAAM
Sports. Karlsson-Peterson scoring criteria was only ob-
tained postoperation; therefore, comparative statistics
were not used. Summary and descriptive statistics were
determined for time since surgery (postoperative time),
patient age, and patient sex.

Results

Patient Population Characteristics

Thirty-one patients, 14 males and 17 females, met the
inclusion criteria for this study. The patients had a mean
age of 40.74 years (range: 20-69) and a mean follow-up
of 24.06 months (range: 4-50). All but one of the pa-
tients claimed that they would have repeated the sur-
gery again (96.77%). The one patient who would not
have repeated the procedure claimed it was because
their ankle had such little functionality to begin with
that the marginal benefit experienced postoperation
was outweighed by the burden of having to be operated
on and recover once again. Overall, the mean rating the
patients gave the surgery was 83.23 out of 100. A
diagnostic arthroscopy was performed in all patients to
assess for concomitant injuries, which were not present
in any of the included patients.

FAAM and Karlsson-Peterson Questionnaire
Results

The average score for the preoperative FAAM ADL
subscale was 46.07 out of a possible 84. The average
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Table 1. FAAM and Karlsson Scoring Criteria

Preoperative Standard Postoperative Standard 99% Confidence
Average Deviation Average Deviation P Value Interval
FAAM ADL 46.07 8.36 77.49 10.61 <0.001* 26.43—36.41
FAAM Sports 4 3.34 19.31 8.11 <0.001* 11.62—19.00
Karlsson-Peterson 82.74 20.14

ADL, activities of daily living; FAAM, foot and ankle ability measure.

*Statistically significant improvement in preoperative to postoperative scores.

postoperative FAAM ADL subscale score was 77.49, a
statistically significant improvement compared to pre-
operative scores (P < .001; 99% confidence interval
26.4—36.4) (Table 1). There was also a significant
improvement in the postoperative FAAM Sports sub-
scale compared to preoperation. The average post-
operative FAAM Sports score was 19.31, compared to 4
preoperatively (P < .001, 99% confidence interval
11.6—19.0) (Table 1). The Karlsson-Peterson score
postoperative average was 82.74 out of possible 100,
indicative of excellent postoperative return of func-
tionality (Table 1).

Return to Sport

Of the 31 patients sampled, 14 of them claimed to be
involved in recreational sport activity before they suf-
fered an ankle injury, of which 12 were able to resume
activity by the time the survey was administered. For
these 14 patients, the average time to return to the
activity was 5.71 months, and the average level at
which they returned was determined to be 8.43
(Table 2). As aforementioned, the level of return is as
compared to an individualized baseline. The standard
deviations for the time to return and the level to return
are listed in Table 2.

Discussion

Lateral ankle sprains are common orthopaedic in-
juries with an incidence of 2.5/1,000 person years.”’
The first line management of these injuries is conser-
vative physical therapy, but 20-40% of lateral ankle
sprains result in recurrent instability.'” Surgery is
indicated when patients continue to have symptoms of
chronic lateral ankle instability after a 3 to 6-month
course of physical rehabilitation and have lateral
ankle instability on physical exam and imaging.’® The
issue of recurrent instability has established a trend
toward earlier surgical management after conservative
measures have failed, particularly in high-level athletes
and patients with mechanical ligamentous laxity.”’
Tourne et al. details a review of surgical options,
which are broadly categorized as repair or reconstruc-
tion of the lateral ankle ligaments.’” Reconstruction is
used when the injured ligaments cannot be reinserted
to their attachment sites, even with reinforcement.

Options for graft include fibular periosteum, peroneus
tertius, gracilis, plantar tendon, and allograft. The gold
standard of lateral ankle ligamentous repair is the
Brostrom-Gould procedure, which involves suturing of
the torn ligaments to their attachment sites and rein-
forcement using the extensor retinaculum. The repair
can also be achieved with synthetic reinforcement, such
as the use of suture augmentation in our current study.
The effectiveness of suture augmentation has been re-
ported in some studies. Sarhan et al. found that poly-
ester tape augmentation improved American
Orthopaedic Foot and Ankle Society (AOFAS) and
FAAM median scores in patients with lateral ankle
instability.””> Xu et al. compared a modified Brostrom
repair with and without augmentation using suture
tape and found that patients with suture tape
augmentation had significantly improved total outcome
scores compared to the group without suture tape
augmentation.”’

Additionally, previous studies have evaluated the use
of suture augmentation and its effect on return to sport,
but only using suture augmentation for fixation of the
ATFL. Yoo and Yang found that patients treated with
suture augmentation were able to return to sport and
activity quickly. They reported that the rate of returning
to sports 12 weeks after surgery was significantly
different between patients who did and did not receive
suture augmentation. 81.8% of patients in the suture
augmentation group returned to sport activity without
limitations at 12 weeks versus 27% of patients without
suture augmentation.”? Although this study reaffirms
the effectiveness of using suture augmentation to cor-
rect lateral ankle instability and provides evidence that

Table 2. Patient Characteristics and Return to Sport Metrics

Standard

Mean Deviation
Age (years) 40.74 13.31
Mean Follow Up (months) 24.06 10.96
Number of Patients Engaged in Sports 14
Time to Return of Sport (months) 5.71 291
Level of Return to Sport (1-10) 8.43 1.29
Overall Satisfaction with Surgery (Yes/No) (%)  96.77
Surgery Rating (1-100) 83.23 12.02
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suture augmentation could potentially expedite return
to sport, fixation of the CFL in addition to the ATFL was
not investigated. To our knowledge, the use of suture
augmentation for the fixation of both the ATFL and
CFL and its effect on clinical outcome and return to
sport has not been studied.

Whether to repair both the ATFL and CFL is debat-
able. A consensus statement published by Song et al.
provided a recommendation that ATFL and CFL
reconstruction be considered in patients with subtalar
instability in addition to tears of both major lateral
ligaments.’” This recommendation was supported by
the findings of Maffuli et al., which compared singular
ATFL and combined ATFL and CFL repair. Overall,
they concluded that it is not necessary to repair the
CFL in primary procedures based on their findings that
clinical symptoms and talocrural joint motion
measured on stress radiographs were similar when
comparing singular ATFL and combined ATFL and CFL
repair.”” However, 10 patients in the Maffuli study
continued to have recurrent sprains and pain. These
10 patients also had subtalar joint instability, leading to
the recommendation that CFL repair should be
considered in patients with subtalar joint instability.
That being said, Maffuli et al. did not assess athletes
returning to sport when a CFL repair is included in
surgery, as we did in our investigation. A cadaveric
study comparing a two-ligament reconstruction group
(ATFL and CFL) to a single ligament reconstruction
group (ATFL only) found that the single ligament
reconstruction can provide as much initial stability as a
two-ligament reconstruction, as measured on stress
radiograph with application of anterior drawer and
varus stress forces.'' Despite there being no differences
in anterior displacement, daily activity and return to
sport outcomes could not be elucidated because of the
design of this study. These clinical outcomes are
important measures to evaluate when determining if
fixation of both the ATFL and CFL is warranted.
Further, a 2019 study found that ATFL and CFL liga-
ment augmentation using suture tape for chronic
ankle instability provided comparable intermediate-
term clinical outcomes to the modified Brostrom
repair.”” This study was limited due to the fact that it
only included females under the age of 40 years with a
body mass index under 28 and, therefore, the findings
could not be generalized to patients that were male,
had a high body mass index, or were high-demand
athletes.

Return to sport is an important outcome measure
when assessing management of lateral ankle sprains.
Surgery is a good option for patients intending to return
to their preinjury level of sport because it can maximize
recovery and function.’® There is a lot of pressure in
modern sports for a rapid return to activity, further
emphasizing the importance of using return to sport as

an outcome measure. However, there is a clear defi-
ciency in the literature pertaining to a timeline of return
to sport. Anatomical ligament reconstruction using a
Brostrom-Gould procedure with suture anchors to treat
lateral ankle instability has been found to be effective in
restoring preinjury functional levels in high-demand
athletes, as 94% of patients returned to their pre-
injury Tegner score of >6 by two years.”” Another
study used the Brostrom repair without the Gould
modification to assess return to sport in elite athletes
with severe lateral ligament ruptures and reported that
the procedure was safe and effective in providing a
stable ankle and return to sport at ~3 months in this
population.'? The procedure in our current study differs
in that we used reinforcement with suture augmenta-
tion providing fixation of the ATFL and CFL. We report
the success of patients returning to preinjury functional
levels with daily activities and recreational sport, but
further studies would need to be done to determine if
suture augmentation can be similarly effective in high-
level athletes.

Limitations

This study is not without limitations. First, no control
group was included to provide direct comparison of
how outcomes of the described procedure might differ
from a traditional reconstruction. A randomized
controlled trial comparing our suture augmentation
construct providing reinforcement of the ATFL and CFL
to a well-established procedure using a different suture
augmentation construct would strengthen the findings
of this study. Additionally, of our cohort of 31 patients,
only 14 participated in recreational sports. To more
accurately assess return-to-sport activity after this pro-
cedure and to strengthen our findings, future studies
should include a larger number of participants that
participate in sports. Lastly, we did not account for the
duration of symptoms preoperatively. Duration of
symptoms preoperatively could affect functional pre-
operative scores, as well as postoperative outcomes.
Either way, the overall change in any outcome that we
measured could be affected by the duration of symp-
toms, and this information was not available for in-
clusion in our study.

Conclusion

This variant Brostrom procedure with suture anchors
and augmentation of both the ATFL and CFL was
effective in helping patients return to their preinjury
functionality level in both daily life and sports activity.
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