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Abstract

Introduction: There is a scarcity of information in the medical bibliography about the results obtained in the management of
syndesmotic ankle injuries with arthroscopic reduction and suture button fixation. This study aimed to determine the short-

term clinical, functional and radiographic results in patients managed with this technique.

Material and Methods: Fifteen patients with syndesmotic ankle injuries were managed with anterior arthroscopy of the an-

kle with a suture button. The results were assessed at a median of 15 months using the Foot and Ankle Ability Measurement
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(FAAM) and American Orthopaedic Foot & Ankle Society (AOFAS). Quality reduction was evidenced by computed tomography.

Measurements of joint flexo-extension were obtained and compared with the contralateral ankle.

Results: The scores obtained in the AOFAS and FAAM scales were excellent and good, respectively. No significant differences
were seen in the range of motion when compared to the healthy ankle. All the patients presented an adequate reduction qual-

ity as shown by the computed tomography at the end of follow-up.

Discussion: Arthroscopic assistance is useful to evidence the tibiofibular reduction directly with a lower margin of error. Ex-
cellent functional results were obtained with the suture button fixation as compared to other results reported in the literature.

More research is needed to assess long-term outcomes.

Conclusions: Our series evidenced good results in the arthroscopic management of syndesmotic injuries of the ankle with

suture button fixation.

Level of evidence: 3, prospective cohort study.

Introduction

The term syndesmosis refers to the inferior tibiofibular joint and
its stabilizing ligaments, which are the antero-inferior, posteroin-
ferior, and interosseous tibiofibular ligaments, and the interosse-

ous membrane [1-4].

Syndesmotic injuries account for about 10 to 20% of all trauma
cases, and the management of this type of lesion is controversial
[1-3,5]. Approximately 80% of syndesmotic injuries are associated
with ankle fractures [2,5-7], and a small percentage are isolated in-
juries, many of them undiagnosed [2,8]. Inadequate management
may lead to impaired mechanics in the ankle joint, which might
trigger early joint degeneration [2,9,10]. Therefore, diagnosis in

time and adequate treatment are essential [2,3,5,8,11].

Regardless of the fixing method used, the way to control intra-
operative reduction, the most reliable method of assessing syn-
desmotic stability in all the planes of motion, and which syndes-
motic injuries require stabilization, have not been clearly defined
yet. These controversies are related to malreduction, ranging from
15 to 50% [3,5,12,13]. Moreover, the percentage of false negative

results in radiographic studies to assess syndesmotic stability usu-
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ally varies [2,6,14-17]. Finally, no studies are available evaluating
long-term management results after the detection of an unstable

syndesmotic injury, regardless of the method used [3,5,12,13,18].

The objective of this study was to evaluate the short-term clinical,
functional and radiographic results in patients with unstable syn-
desmotic injuries undergoing arthroscopic-assisted reduction and

suture button fixation.
Materials and Methods

We evaluated a prospective cohort of 15 patients with more than
one year of follow-up, managed by the same surgical team be-
tween January 2020 and October 2021. The sample included pa-
tients over 18 y-o and with personal history of indirect trauma to
the ankle in pronation and external rotation, and a confirmed or
suspected syndesmotic injury. Open ankle trauma, pathological
fractures, patients older than 65, C3 fractures associated with Bar-
tonicek, Type 2 Rammelt displaced or superior posterior malleo-
lus fractures [13], patients with a history of previous ankle surgery
and neuropathy were excluded. All the patients underwent anteri-

or arthroscopy of the ankle within 25 days of the injury.
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Static non weight bearing radiographs of both ankles were ob-
tained looking for radiographic signs of syndesmotic injury such
as width of the medial clear space, tibiofibular overlapping, and ti-
biofibular clear space. In cases of suspected unstable syndesmotic
injury with negative static radiographs, MRI was taken searching
for signs of syndesmotic injury, such as presence of anteroinfe-
rior tibiofibular ligament rupture, increased joint fluid buildup
in the tibiofibular incisura, fibrillary edema or partial tear of the
posteroinferior tibiofibular ligament and/or bone edema with or
without fracture in the posterior malleolus, all of them associated
with deep deltoid ligament injury involving the anterior fascicle
(Figure 1). If these signs were present, injury stability was assessed
by performing the dorsiflexion and external rotation test of the
ankle using an image intensifier [2]. The injury was considered
unstable when there was an increase of over 2 mm in the medial
clear space or lateral translation of the talus and the fibula during
the maneuver. Contralateral ankle was assessed for comparison
(Figure 2). Injuries were classified as occult or evident in terms of
instability. Evident instability was considered when we had posi-
tive static radiographs without any load; an occult unstable injury

was defined as shown on MRI and positive image intensifier test.

Moreover, syndesmotic stability was classified as mild or severe
during arthroscopic evaluation using a blunt instrument through
the tibiofibular space. When only the 2 mm palpator could be in-
troduced, the syndesmotic injury was considered mild. On the
contrary, if a 4 mm blunt chisel could be introduced, the syndes-

motic injury was considered severe (Figure 3).

Functional evaluation was performed by comparative goniomet-
ric measurement of the flexion- extension range, as compared to

the contralateral uninjured ankle.

The AOFAS [19] (American Orthopaedic Foot and Ankle Society)
scale for the ankle-hindfoot and the FAAM Score [20] (Foot and
Ankle Ability Measurement) were used at the end of follow-up.
FAAM is a patient self-reported questionnaire including 21 ques-
tions about activities of daily living (ADLs). Results in both ques-
tionnaires are expressed as a score based on 100 points. A score
between 90 and 100 was considered excellent; 80 to 89, good; 60
to 79, fair; and 59 or below, poor [21]. The AOFAS scale was used

for pain evaluation, including a patient self-reported pain score.

Also, complications occurring during the first year of follow-up

were recorded.

CT scans of the tibiofibular reduction were obtained for an objec-
tive assessment and comparison to the contralateral healthy side,

at final follow-up.

The measurement method described by Mukhopadhyay, et al. was

C

Figure 1: A-b: 44C3 ankle fracture with loss of fibular reduction in the

fibular incisura. C-d: CT scan for comparison. The CT of the injured

ankle was obtained after reduction in the Emergency Department.

Figure 2: a: Axial view showing anteroinferior tibiofibular ligament
rupture, and heterogeneity of the posteroinferior tibiofibular liga-
ment.b: Heterogeneity and fibrillary pattern loss of the deep deltoid

ligament.
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Figure 3: a: 4 mm opening of the medial clear space in dorsiflexion

and external rotation.b. Absence of clear medial space opening during

the maneuver.

Figure 4: Post-operative CT scan to assess the post- operative
reduction of the left ankle for comparison using the Mukhopadhyay
method (16).

Figure 5: Anteroinferior tibiofibular ligament rupture as viewed from

the anteromedial portal.

used [7,16], that is, the distance between the anterior and posteri-
or border of the fibula to the facets of the fibular incisura, both on
the healthy side and the injured side in axial 2 mm CT slices, start-
ing 1 cm proximal from the tibial plateau [7,9,12,17]. Diastasis
is calculated considering the difference in distance between the
injured side and the healthy side. [(anterior injured side — anterior
healthy side) + (posterior injured side — posterior healthy side)]/2
(Figure 4). Results over 2 mm are suggestive of tibiofibular dias-

tasis or malpositioning of the fibula in the incisura [16].
Statistical analysis

Normal variables appear as a mean value with the corresponding
standard deviation, otherwise as a median value and an interquar-
tile range. The categorical variables are reported as a ratio. The
differences between the injured and non-injured sides were ana-
lyzed with a t-paired test. The statistically significant value was set
at <0.01. The STATA software (Stata Corp. 2017 Stata Statistical
Software: Release 15. College Station, TX: Stata Corp LLC) was

used for the statistical analysis.
Description of the arthroscopic-assisted reduction technique

Patients were placed in a supine position with a sandbag under
the ipsilateral hip to avoid external rotation of the lower limb.
Local anesthesia was administered by both popliteal and femoral
peripheral nerve blocks, together with neuroleptanalgesia. A he-

mostatic cuff at an average pressure of 300 mmHg was used.

All the patients underwent an anterior arthroscopy of the ankle
with a 4.0-diameter and 30" angle fiberoptic scope through the
classical anteromedial and anterolateral portals [22]. The anterior
chamber and the medial and lateral gutters were explored system-

atically for associated injuries.

An anteroinferior tibiofibular ligament tear is observed from the
anterior chamber (Figure 5). Any associated injury, if present, was

also treated.

Osteochondral injuries (Figure 6) were managed with unstable
fragment resection and microfractures of the remnant roof. In-
juries in the lateral ligament complex and deep deltoid ligament
were managed with the all-inside repair technique with knotless
suture anchoring [23-25] before treating the syndesmotic injury.

Syndesmotic stability was assessed via the sequential introduction
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of a 2 mm palpator and a 4 mm blunt chisel (Figure 7A and B).
When only the 2 mm palpator could be introduced the syndes-
motic injury was considered mild. In these cases, injury stabili-
zation was performed with one trans-syndesmotic flexible button
(Figure 8A). In cases of more instability with the introduction
of the 4 mm blunt chisel, the injury was considered severely un-
stable. For pure syndesmotic injuries, after reduction, the injury
was stabilized with 2 syndesmotic buttons in divergent directions
(Figure 8B) [5,26]. If the injury was associated with a C3 frac-
ture, a 2-hole locking plate and 2 syndesmotic buttons were placed
(Figure 8C) [4,5,18]. A clamp in the distal fibula and tibia was
placed for tibiofibular reduction. Longitudinal traction and inter-
nal rotation of the fibula were performed to obtain a correct re-
duction of the fibula in both coronal and sagittal planes. A second
clamp was used to place the fibula in the tibial incisura (Figure
9A-C). An arthroscopic inspection of the medial tibiotalar space
for correct closure was performed; the 2 mm palpator could not
be introduced [3]. We checked that the lateral aspect of the ta-
lus and the medial aspect of the fibula were parallel. Also, relative
fibular retropulsion in the anterolateral region was evaluated as
a parameter for satisfactory reduction of the fibula in the notch
under arthroscopic visualization (Figure 10A-C). Then, definite

stabilization was performed.
Results

A total of 15 patients underwent anterior ankle arthroscopy and
suture button fixation of syndesmotic unstable injuries between
January 2020 and June 2021. The average follow-up time was 15
months (SD, 2.2). Demographic data is shown in Table 1. The pa-
tients underwent surgery within 16 days after injury (range, 14
to 25). All procedures were ambulatory. Six were occult unstable
injuries (mild) and 9 were evident and unstable (severe). Four cas-
es of occult fractures in the posterior malleolus were assessed on
MRI.

At final follow-up, a comparative tomography of both ankles was
performed. The syndesmosis reduction was similar to the unin-

jured contralateral ankle in all cases.

The mean range of motion of the surgically treated ankle was

19° of plantar flexion (range, 16° to 21°), and 46° of dorsiflexion

(range 42° to 51°). As compared to the contralateral healthy side,
there were no significant differences evidencing a lack of flexo-ex-
tension (p = 0.03). None of the patients reported instability of the

ankle or presented laxity on physical examination.

The AOFAS scale showed an average value of 94 (SD 5.4), which

was considered excellent. As for the FAAM score, the average re-

s

Figure 7a: Introduction of the 2 mm palpator at the level of the tibio-
fibular incisura. b: Introduction of the 4mm blunt chisel at the level of

the tibiofibular incisura.

Figure 8a: Stabilization of the unstable occult syndesmotic injury with
1 flexible syndesmotic button. b: Stabilization of the unstable syndes-
motic injury with 2 divergent syndesmotic buttons. c: Stabilization of
the severe unstable syndesmotic injury associated with a C3 fracture

with a plate and 2 syndesmotic buttons.
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corded value was 82 (SD 5.2), which was considered good.

During follow-up, the complications reported were 2 button re-
movals due to a foreign body granuloma related to the suture
knot. Both complications were managed upon diagnosis and had

no impact on the final outcome.
Discussion

The syndesmotic complex provides essential dynamic support for

the normal biomechanics of the ankle. Syndesmotic injuries occur
in 1 to 18% of ankle sprains, so it is very important to identify and

treat these injuries [1,2,33].

Isolated syndesmotic injuries may be stable or unstable; they are
stable when the deltoid ligament is intact and unstable when the
ligament is injured [2,33]. Although the classification seems sim-
ple, the diagnostic process in clinical practice may be complex,

including diagnostic tests with different specificity and sensitivity

Figure 9a: Open medial clear space, distal tibiofibular diastasis. b: Closure of the inferior tibiofibular space with a clamp. c: Lateral approach, twee-

zers used for traction and internal rotation of the fibula during the final fixation with 1 plate and 2 syndesmotic buttons.

Figure 10a: Joint inspection before the final stabilization. Note the closed medial tibiofibular space. b: Figure before fibula reduction in the incisura.

Note parallelism loss between the fibula and the talus; fibular cartilage displaced to lateral and anteversion of the fibula. c: Internal rotation and place-

ment of the tibiofibular clamp after traction; retroversion of the fibula and hiding of the joint cartilage can be seen; both parameters are indicative of

successful fibula reduction in the incisura.
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levels [2,8,29,30].

The surgical management of syndesmotic injuries via arthroscop-
ic assistance and button suture fixation has shown excellent func-
tional results in our series. At the end of follow-up, all the patients

had a satisfactory reduction.

Although arthroscopic-assisted syndesmosis reduction is more
reliable, Logioco and Batista have reported a 4.26% of non-satis-

factory reductions, which is a low percentage [34].

Moreover, in our series, we observed better results than previously
reported in the literature, with high malreduction ranging from
24 to 52%, which leads to early re -intervention or poor functional
outcomes [15,27-29]. Of note, these results were obtained with
trans-syndesmotic screws; however, we used the suture button

system.

Treatment of acute syndesmotic injuries includes several items for
discussion, such as diagnosis, management, and fixation methods.
We prefer to perform ankle arthroscopy as an adjuvant method
to diagnose and treat these injuries. As reported by Takao M.,
arthroscopic evaluation is able to diagnose 100% of syndesmotic

injuries [35,36].

Consequently, in our opinion, it is a useful tool to understand the
severity and complexity of unstable syndesmotic injuries and as-
sess reduction quality. Some other authors recommend routine

use of this technique for this purpose [3,30].

Another advantage of arthroscopy is the direct visualization to ev-
idence, document, and manage associated injuries concomitantly
[3,31]. The literature reports 19% of associated injuries. In our se-
ries, we also found and repaired associated injuries, which are not

described in this paper as it is not the objective of the study.

In terms of fixation, we consider that the suture-button technique
has many advantages. As opposed to trans-syndesmotic screws,
it is not necessary to remove the suture routinely. Furthermore,
the position does not need to be as accurate as the position of
the screws, which makes placement less complex and reduces the

possibility of error [5,17].

Another important advantage is that suture button fixation allows

Table 1: Demographics

Total (N=15)

Gender F/M 13/2
Age /years/ mean (range) 30 (18-42)
Type of injury

Occult 6

Evident
Intraoperative stability

Mild
Severe 9

a certain level of micromovement, which mimics the physiologi-

cal movement and can be advantageous for ligament healing [18].

Finally, this system is associated with a lower complication rate
and re-intervention rate in general [5]. No severe complications
were observed in our series. However, the systems were removed
in two patients due to a granulomatous reaction in the anchoring
knot site, which is usually bulky. We estimate that this complica-
tion is directly related to the implant design used in our setting.
This complication has not been reported in other publications,
since a different type of knotless implant from other manufactur-

ers has been used.

Finally, the long-term functional and clinical results reported
seem to be better in our patients with the suture button system,
and fewer arthritic changes [4,32]. Our follow-up is short so no
conclusions can be made yet. Long term follow-up of our cohort

is essential to confirm or deny what has been reported previously.

Considering the small number of patients and the short follow-up
of our series as the main limitations, we believe our work pio-
neered in terms of result reporting with this detailed description

of the technique, which is novel and is constantly evolving.
Conclusions

Our series evidenced that the management of syndesmotic ankle
injuries via arthroscopic-assisted reduction and stabilization with

the suture button technique is a safe and reproducible option,
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with excellent functional results in the short term.

We underscore the use of arthroscopic assistance as a tool to con-
firm the presence of instability in cases of a suspected diagnosis.
Further studies are needed with a longer follow-up to evaluate the

evolution in the middle and long term.
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