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Management of deltoid ligament injuries in acute 
ankle fracture: a systematic review

Background: Deltoid ligament repair (DLR) was historically a common adjunct to 
ankle fracture fixation; however, prevailing clinical practice is to explore the medial 
side of the ankle only if reduction is blocked. We performed a systematic review to 
determine the breadth and quality of the literature evaluating DLR in the context of 
ankle fractures.

Methods: We searched the MEDLINE and Embase databases in May 2020 for 
English-language articles evaluating DLR versus no repair or syndesmotic fixation in 
patients with acute ankle fractures. We used descriptive statistics to compare studies 
and draw conclusions.

Results: Of 362  articles identified, 8 (3  randomized controlled trials [RCTs] and 
5 retrospective cohort studies) were included in our final analysis. Five studies com-
pared DLR to conservative management, and 3 compared DLR to transsyndesmotic 
fixation. Functional outcomes were equivalent between groups. Five of the 6 studies 
that included radiographic outcomes showed a statistically significant decrease in the 
medial clear space and decreased malreduction rates postoperatively in the DLR 
groups.

Conclusion: High-quality evidence guiding treatment of deltoid ligament injury in 
acute ankle fractures is lacking; currently available evidence appears to support DLR. 
Given recent increased interest in DLR and syndesmotic fixation, a comprehensive 
multicentre RCT is warranted. Although radiographic evidence indicates the poten-
tial benefit of DLR, further research is required to establish the superiority of DLR 
versus clinical equipoise.

Contexte : De tout temps, la réparation du ligament deltoïde (RLD) a fait partie de 
la fixation des fractures de la cheville; toutefois, la pratique clinique qui a cours actu-
ellement consiste à n’explorer le côté médial de la cheville que si la réduction se 
trouve bloquée. Nous avons procédé à une revue systématique afin de déterminer 
l’éten  due et la qualité de la littérature sur la RLD dans le contexte de la fracture de la 
cheville.

Méthodes : Nous avons interrogé les bases de données MEDLINE et Embase en 
mai 2020 pour recenser les articles de langue anglaise portant sur la RLD c. absence 
de réparation ou fixation syndesmotique chez des patients atteints d’une fracture aiguë 
de la cheville. Nous avons utilisé les statistiques descriptives pour comparer les études 
et tirer des conclusions.

Résultats : Sur les 362 articles recensés, 8 ont été inclus dans notre analyse finale 
(3 sur des essais randomisés et contrôlés [ERC] et 5 sur des études de cohorte rétro-
spective). Cinq études ont comparé la RLD au traitement conservateur, et 3 l’ont 
comparée à la fixation transsyndesmotique. Les résultats fonctionnels ont été équiva-
lents entre les groupes. Cinq études sur 6 qui incluaient des résultats radiographiques 
ont montré une diminution statistiquement significative de l’espace clair médial, et 
des taux moindres de malréduction postopératoire dans les groupes soumis à la RLD.

Conclusion : Il manque de données probantes de grande qualité pour guider le 
traite ment des lésions au ligament deltoïde qui accompagnent les fractures aiguës de 
la cheville; les données actuellement disponibles semblent appuyer la RLD. Compte 
tenu du récent regain d’intérêt pour la RLD et la fixation syndesmotique, la réalisa-
tion d’un ERC multicentrique complet s’impose. Même si les résultats radiogra-
phiques témoignent du bienfait potentiel de la RLD, il faut approfondir la recherche 
pour en confirmer la supériorité par rapport à l’incertitude clinique actuelle.
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A nkle fractures are one of the most common injuries 
encountered in orthopedic practice. Damage to 
ankle ligaments often occurs concomitant with bony 

injury1 and, when left unaddressed, can lead to chronic ankle 
instability and accelerated posttraumatic arthritis.2 Much 
attention has been devoted in the literature to syndesmotic 
ligaments on the lateral aspect of the ankle; however, the 
deltoid ligament has received considerably less attention.

The deltoid ligament is a medial ankle structure consist-
ing of the superficial deltoid (superficial posterior tibio-
talar, tibiospring, tibiocalcaneal and tibionavicular liga-
ments) and deep deltoid (deep anterior and posterior 
tibio talar ligaments).3 The primary function of the superfi-
cial deltoid is to resist hindfoot eversion, whereas the pri-
mary function of the deep deltoid is to resist external rota-
tion of the talus relative to the tibia.2 Thus, the deltoid 
ligament is vital in maintaining overall ankle stability and 
congruent force distribution in the ankle mortise. Indica-
tions of deltoid ligament injury include medial clear space 
(MCS) greater than 5 mm on external rotation or gravity 
stress radiographs.4

Deltoid ligament repair (DLR) was historically a com-
mon adjunct to ankle fracture fixation. Nevertheless, the 
prevailing clinical practice is to explore the medial side of 
the ankle only if there is a block to reduction.2 Deltoid 
 ligament repair is controversial; some surgeons believe that 
deltoid ligament integrity is vital to long-term ankle stabil-
ity,5 whereas others regard DLR as a time-consuming 
endeavour of little to no clinical benefit.6,7

Deltoid ligament repair can be performed safely, effi-
ciently and cost-effectively with modern techniques. Thus, 
if DLR is beneficial, particularly in a younger, more active 
patient population, it is an important operative adjunct to 
consider. In addition, if DLR can offer better stability and 
a more accurate reduction than syndesmotic fixation, this 
obviates the need for implant removal, which is sometimes 
associated with rigid syndesmotic fixation.

We performed a systematic review with the primary 
aim of determining the breadth and quality of the litera-
ture evaluating DLR in the context of ankle fractures.

Methods

We conducted a systematic review of the English-language 
literature in accordance with the Preferred Reporting 
Items for Systematic review and Meta-Analysis Protocols 
(PRISMA-P) guidelines.8

To identify relevant studies, we used the Ovid search 
engine to search the Embase and MEDLINE electronic 
databases. We performed the search on May 23, 2020, 
using the following strategy: MEDLINE: (deltoid liga-
ment*.ti.kf.) search for deltoid ligament(s) in the title or 
author-supplied keyword fields; Embase: (deltoid liga-
ment*.ti.kw.) search for deltoid ligament(s) in the title or 
author-supplied keyword fields. We also searched refer-

ences of the final selected studies for relevant articles to 
reduce the likelihood of omitting pertinent articles.

We included studies focusing on DLR in the context of 
acute ankle fractures, studies whose population comprised 
more than 50% adult (> 18 yr of age) patients and studies 
that included more than 5 patients. We excluded reviews, 
technical papers, radiographic assessments of deltoid liga-
ment integrity, studies of repairs for chronic deltoid liga-
ment insufficiency, studies in languages other than English 
and studies lacking a comparison group.

Study selection

The authors independently conducted the systematic 
review. Results from all databases were combined, and 
non–English-language titles and duplicates were removed. 
Both authors assessed the articles at each stage of the filter-
ing process (titles, abstracts and full-length articles). At all 
stages except for the final stage, disagreement led to inclu-
sion. At the final stage of selection, disagreement was 
resolved by consensus.

Data extraction

After the final selection of full-length articles, 1  author 
(M.J.) performed data extraction. Basic data, including the 
title, year of publication, journal title, number of patients 
in each cohort, type of study and level of evidence, were 
extracted. The following specific data were also collected: 
follow-up duration, assessment of deltoid ligament integ-
rity, repair technique, syndesmosis treatment, functional 
and radiographic outcomes, and authors’ conclusions.

Data analysis

The heterogeneity of the included studies precluded true 
statistical meta-analysis. Thus, we used descriptive statis-
tics to compare studies and draw conclusions.

Results

Of 362 articles identified, 8 (3 randomized controlled trials 
[RCTs] and 5  retrospective cohort studies) were selected 
for inclusion in the final analysis (Figure 1). Five studies 
compared DLR to no repair, and 3 studies compared DLR 
to transsyndesmotic fixation at the time of fracture fixation. 
One study was published in 1995, and the rest were pub-
lished between 2015 and 2018. Overall, 403  ankles were 
reviewed. The average duration of follow-up was 31 (range 
12–60) months (Table 1).

Deltoid ligament injury was diagnosed by preoperative 
or intraoperative MCS measurements; in 2 studies, preop-
erative magnetic resonance imaging was also performed. 
The predominant method for DLR was suture anchor fix-
ation (Table 2).
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Studies comparing deltoid ligament repair versus 
no repair

The earliest study, carried out by Strömsöe and col-
leagues,7 was an RCT in which 25 patients with Weber B 
or C fibula fractures were randomly allocated to DLR with 
fibula open reduction and internal fixation (ORIF), and 
25 patients to fibula ORIF alone. Thirty-nine patients (19 
in the DLR group and 20 in the no-repair group) were 
observed to have ruptured syndesmosis, but it was not 

specified which of these patients underwent syndesmotic 
fixation. The authors focused on the qualitative assessment 
of mortise congruency to establish adequate reductions 
both intraoperatively and postoperatively. After an average 
follow-up duration of 17 months, both groups maintained 
a congruent mortise. No between-group differences in 
working ability, sports activities engaged in, pain, swelling, 
metal removed or overall movement were observed. Del-
toid ligament repair was associated with significantly lon-
ger operative time (75  min v. 95  min; p  = 0.04). The 
authors concluded that DLR was superfluous if a congru-
ent mortise could be established intraoperatively.

Gu and colleagues9 conducted an RCT that included 
40  patients with ankle fractures and deltoid ligament 
injury, as indicated by preoperative magnetic resonance 
imaging and MCS greater than 5  mm on preoperative 
stress radiographs. They randomly allocated 20 patients to 
fibula ORIF alone and 20 to ORIF plus DLR with suture 
anchors. After follow-up of 12–18 months, the DLR group 
showed better American Orthopaedic Foot and Ankle 
Society (AOFAS) scores (p = 0.001), decreased pain scores 
(as assessed on a visual analogue scale) (p  = 0.02) and a 
reduction in MCS compared to preoperative values (p  = 
0.02). The no-repair group had a mean operative time of 
88.5 minutes, mean blood loss of 276 mL and mean length 
of stay of 17.6 days, compared to 158.5 minutes, 385.5 mL 
(estimated) and 10.4 days, respectively, for the DLR group. 
The authors concluded that DLR offers improved ankle 
function, reduced pain and a “remarkable curative effect” 
in the management of ankle fractures with deltoid ligament 
injury.

Zhao and colleagues10 retrospectively reviewed the 
cases of 74  patients who had Weber  B or C fractures 
with MCS greater than 6  mm. Twenty  patients under-
went fibula ORIF plus DLR with suture anchors, and 
54 patients underwent fibula ORIF alone. No functional 
between-group differences were observed after an aver-
age follow-up duration of 53.7  months. The authors 
noted a decreased rate of malreduction (defined as post-
operative MCS > 5 mm) in the DLR group than in the Fig. 1. Flow diagram showing study selection.

Records identified through 
MEDLINE and Embase

n = 362

Additional records identified 
through reference review

n = 0

Records after duplicates 
removed
n = 219

Excluded: not in English  n = 10     

Records screened (title 
and abstract)

n = 209

Excluded  n = 170  

Full-text articles 
assessed for eligibility 

n = 39

Excluded  n = 31  
• Lacked comparison group  n = 19  
• Wrong study design  n = 10   
• Wrong intervention  n = 1   
• Wrong patient population  n = 1   

Studies included in 
systematic review

n = 8

Table 1. Level of evidence, comparison groups and length of follow-up in studies evaluating deltoid ligament 
repair in patients with acute ankle fractures

Study Level of evidence Comparison groups (no. of ankles) Average length of follow-up, mo

Strömsöe et al.,7 1995 I DLR (25) v. no repair (25) 17

Little et al.,6 2015 III DLR + PITFL repair (27) v. syndesmotic fixation 
(18)

Minimum of 12

Jones et al.,12 2015 III DLR (12) v. syndesmotic fixation (15) Syndesmotic 60.8, DLR 77.6

Gu et al.,9 2017 I DLR (20) v. no repair (20) 12–18

Zhao et al.,10 2017 III DLR (20) v. no repair (54) 53.7

Woo et al.,1 2018 III DLR (41) v. no repair (37) 17

Wu et al.,13 2018 I DLR (22) v. syndesmotic fixation (26) 22.7

Sun et al.,11 2018 III Superficial DLR (12) v. superficial and deep 
DLR (16) v. no repair (13)

41.7

DLR = deltoid ligament repair; PITFL = posterior inferior tibiofibular ligament.
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no-repair group (0% v. 20.4%; p = 0.03), a phenomenon 
that was more pronounced in patients with Weber  C 
fractures. The authors concluded that DLR decreases 
ankle mortise malreduction, particularly in Weber  C 
fractures. Management of syndesmotic injury was not 
explicitly addressed.

Woo and colleagues1 retrospectively reviewed 78 cases 
of supination and pronation external rotation ankle frac-
ture associated with deltoid ligament injury. Diagnosis of 
deltoid ligament injury was based on intraoperative gravity 
stress views showing the MCS to be greater than 4 mm or 
a difference of more than 1 mm between the MCS and the 
superior joint space. Forty-one patients underwent fibula 
ORIF with DLR, and 37 patients underwent fibula ORIF 
alone. After an average follow-up duration of 17 months, 
no difference in functional outcomes was noted between 
the 2  groups. However, a subset analysis of those who 
underwent syndesmotic fixation showed significantly better 
AOFAS and Foot Function Index scores, and significantly 
lower visual analogue scale pain scores and medial-sided 

pain in the DLR group. A decreased MCS was noted at 
final follow-up in the DLR group overall (3.2  mm v. 
3.7 mm in the no-repair group; p < 0.001). Woo and col-
leagues1 concluded that DLR may be a beneficial adjunct 
to fibula ORIF, especially in the context of concomitant 
syndesmotic injury.

Sun and colleagues11 conducted a prospective cohort 
study involving 41 Weber B ankle fractures with suspected 
deltoid ligament injury. Diagnosis of deltoid ligament 
injury was based on intraoperative valgus and external 
rotation stress resulting in an MCS twice that of the con-
tralateral ankle. Patients were treated with fibula ORIF 
alone (n = 13), ORIF with superficial deltoid repair (n = 12) 
or ORIF with superficial and deep deltoid repair (n = 16). 
The average length of follow-up was 41.7 months. No sig-
nificant differences in functional outcomes or radiologic 
measures (perpendicular or oblique MCS) were noted at 
any time point. The authors concluded that deltoid liga-
ment exposure and repair are unnecessary adjuncts to frac-
ture fixation.

Table 2. Summary of diagnostic criteria for deltoid ligament injury, method for deltoid ligament repair, and management of 
posterior malleolus fractures and syndesmotic injury

Study
Diagnostic criteria for deltoid ligament 

injury Method for DLR
Management of posterior 

malleolus
Management of syndesmosis  

(no. of ankles)

Strömsöe et al.7 Difference of > 3 mm in MCS compared 
to contralateral ankle on anteroposterior 
unstressed radiographs

Suture repair Not specified Syndesmotic screw (no-repair 
group 20, DLR group 19)

Little et al.6 • Preoperative MRI
• Intraoperative MCS > 5 mm on external 

rotation stress radiographs

Suture anchors Excluded • Syndesmotic screw in 
syndesmotic group

• No syndesmotic fixation in 
DLR group

Jones et al.12 MCS > 5 mm on preoperative gravity or 
external rotation stress radiographs

Suture anchors Excluded • Syndesmotic implant in 
syndesmotic group

• No syndesmotic implant in 
DLR group

Gu et al.9 • Preoperative MRI
• MCS > 5 mm on preoperative stress 

radiographs

Suture anchors • > 25% of articular 
surface: excluded

• ≤ 25% of articular 
surface: included, not 
fixed

Unspecified in both groups

Zhao et al.10 MCS > 6 mm on preoperative 
anteroposterior unstressed radiographs

Suture anchors ORIF Syndesmotic screw (no-repair 
group 21, DLR group 9)

Woo et al.1 MCS > 4 mm or difference of > 1 mm 
between MCS and superior joint space 
on intraoperative gravity stress views

Suture anchors Not specified 1–2 syndesmotic screws 
(no-repair group 17, DLR group 
27)

Wu et al.13 • Intraoperative “tap test”
• Exploration of deltoid ligaments

• Middle third: interrupted 
sutures

• Proximal avulsion: suture 
anchors

• Distal avulsion: suture 
anchors into talus, 
threaded through drill holes 
in medial malleolus

ORIF • Syndesmotic screw in 
transsyndesmotic group

• No fixation in DLR group

Sun et al.11 Intraoperative valgus and external rotation 
stress resulting in MCS twice that of 
contralateral ankle

• Superficial: suture anchor 
into distal tibia

• Deep: suture anchor into 
talus, passing through drill 
holes in medial malleolus

Not specified 1–2 tricortical syndesmotic 
screws*

DLR = deltoid ligament repair; MCS = medial clear space; MRI = magnetic resonance imaging; ORIF = open reduction and internal fixation. 
*Numbers not specified.
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Studies comparing deltoid ligament repair versus 
syndesmotic fixation

Little and colleagues6 performed a retrospective analysis of 
bimalleolar-equivalent ankle fractures (fibula fracture with 
deltoid ligament rupture). Diagnosis of deltoid ligament 
injury was based on preoperative magnetic resonance 
imaging and intraoperative MCS greater than 5  mm on 
external rotation stress views. The authors compared 
18 patients who underwent fibula ORIF and transsyndes-
motic screw placement to 27 patients treated with an “ana-
tomic” repair technique that involved fibula ORIF with 
deltoid and posterior inferior tibiofibular ligament repair. 
The primary outcome was syndesmotic malreduction, 
evaluated on computed tomography. No standardized 
functional outcome measures were reported. After follow-
up for a minimum of 12 months, there was a lower rate of 
syndesmotic malreduction in the anatomic treatment 
group than in the transsyndesmotic fixation group (7.4% v. 
33.3%; p = 0.02), as well as a higher frequency of secondary 
surgery for implant removal in the transsyndesmotic fixa-
tion group (14 v. 3). The authors concluded that more 
studies are required to assess the clinical importance of the 
radiographic decrease in malreduction observed with the 
anatomic repair technique.

Jones and Nunley12 retrospectively reviewed the cases of 
27 bimalleolar-equivalent ankle fractures, as determined by 
an MCS greater than 5  mm on preoperative gravity or 
external rotation stress radiographs. Fifteen patients were 
treated with transsyndesmotic fixation, and 12 were treated 
with DLR without syndesmotic fixation. After an average 
follow-up duration of 60.8 months in the syndesmotic fixa-
tion group and 77.6 months in the DLR group, no differ-
ence in any functional outcome measure was observed. 
Maintenance of an anatomic ankle mortise reduction with 
no signs of arthritis was noted in 93% of patients in the 
syndesmotic fixation group and 100% of those in the DLR 
group. However, no quantitative radiographic outcomes 
were reported. The authors concluded that the 2 fixation 
techniques were functionally equivalent but that DLR 
obviates the need for implant removal.

Finally, Wu and colleagues13 compared transsyndes-
motic fixation to DLR for bimalleolar-equivalent ankle 
fracture while also investigating the utility of an intraoper-
ative “tap” test for diagnosing deltoid ligament injury. 
The tap test was introduced in 2010 by Rajagopalan and 
colleagues14 to identify syndesmotic injury based on the 
principle of converting the force of tapping into syndes-
motic diastasis. Deltoid ligament injury was determined 
by intraoperative exploration of the deltoid ligaments as 
well as by the tap test. Twenty-two  patients underwent 
fibula ORIF with DLR, and 26 underwent fibula ORIF 
with transsyndesmotic screw fixation. The DLR technique 
differed according to injury location: middle third tears 
were treated with interrupted suture repair, proximal 

avulsions were treated with suture anchor fixation, and 
distal avulsions were treated by placement of suture 
anchors into the talus, threaded through drill holes in the 
medial malleolus. After follow-up for an average of 
22.7 months, no significant between-group differences in 
functional outcomes were noted. The rate of syndesmotic 
malreduction on postoperative bilateral computed tomog-
raphy was significantly lower in the DLR group than in 
the syndesmosis screw group (9.1% v. 34.6%; p = 0.04). In 
addition to validating the tap test for the identification of 
deltoid ligament injury, Wu and colleagues13 concluded 
that DLR gives comparable functional outcomes and 
improved syndesmotic reduction when compared to trans -
syn  desmotic fixation.

Functional outcomes

Standardized functional outcomes were reported in 6 stud-
ies. The AOFAS and visual analogue scale pain scores were 
the most commonly reported functional outcome meas-
ures. Strömsöe and colleagues7 used their own outcome 
measures, and Little and colleagues6 did not report any 
functional outcomes. Gu and colleagues9 reported statis-
tically significant improvements in pain and AOFAS scores 
in the DLR group. Functional outcomes were equivalent 
between groups in the 6 remaining studies (Table 3).

Radiographic outcomes

Quantifiable radiographic outcomes were reported in 
6  studies. Strömsöe and colleagues7 did not include any 
radiographic outcomes, and Jones and Nunley12 com-
mented only on the “maintenance of an anatomic ankle 
mortise” and “signs of arthritis.” Five  studies reporting 
quantifiable radiographic outcomes showed a statistically 
significant decrease in postoperative MCS or decreased 
rate of syndesmotic malreduction, or both, with DLR 
compared to no repair or syndesmotic fixation (Table 3).

Complications

Complications reported beyond malreduction or removal 
of hardware were mainly limited to wound complications: 
overall, 11 wound infections were reported, 4 in the DLR 
groups and 7 in the no-repair groups. One infection in the 
DLR group was noted to be major, and the remainder of 
the infections were deemed superficial or severity was not 
specified. None of the authors specified whether the infec-
tions occurred on the medial or lateral side in the DLR 
cohorts.

discussion

Our systematic review shows that there exists a paucity of 
high-quality evidence guiding the treatment of deltoid 
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ligament injury in acute ankle fractures. Furthermore, the 
heterogeneity in the methodology and outcome measures 
of our selected studies precluded a meaningful meta-
analysis of results. However, various trends can be inferred 
from the qualitative analysis of the studies.

Although functional outcomes were equivalent between 
groups overall, current foot and ankle functional outcome 
measures are sensitive only to large differences in overall 
function and quality of life. Thus, more subtle yet clinically 
relevant disparities in outcomes, including proprioception, 
and ankle mobility and instability, are underrecognized. 
These outcomes are particularly important in younger, 
more athletic populations, who require optimal ankle func-
tion. It is possible that our current outcome instruments 
miss these meaningful differences.

The average follow-up time in our selected studies was 
31 months. Day and colleagues15 showed that the poor radio-
graphic outcomes seen in short-term ankle fracture follow-
up do in fact correlate with worse functional outcomes when 
follow-up is extended to 10 or more years. Thus, an average 
of 31 months of follow-up is clearly inadequate to fully assess 
long-term ankle function. Considering the lack of adequate 
follow-up, we must rely on radiographic measures as surro-
gates for long-term ankle function. The association between 
articular malreduction and posttraumatic arthritis is well 
established,16 although there are several contributing factors 
that preclude a perfect correlation. Nonetheless, most of the 
studies showed that DLR led to improved radiographic ankle 
reduction, thus pointing to the potential long-term benefit of 
DLR. Given the challenge of running longitudinal studies 
for up to 10 years, computer modelling, such as of the impact 
of deltoid ligament injury on ankle biomechanics and load 
distribution, in the form of finite element analysis may be 
able to help answer some of these questions.

Although several studies showed improved radiographic 
outcomes in the DLR group, the RCT by Gu and col-
leagues,9 which provided the strongest overall support for 
DLR, had questionable rigour. Those authors reported an 
additional 70 minutes of operative time for DLR and hos-
pital stays averaging about 14  days for ankle fracture. 
These values are important outliers, as DLR typically adds 
less than 30 minutes of operative time, and hospital stays 
beyond 48–72 hours for isolated ankle fracture are rare. 
These disparities, as well as several other errors in the arti-
cle, point to a lack of methodologic rigour and bring into 
question their strong support for DLR. Still, the disparity 
in operating time, as well as the potential for increased 
wound complications when performing DLR, are valid 
considerations. Many of our selected articles did not 
address discrepancies in operative time, and none explicitly 
addressed the location (medial or lateral) of wound compli-
cations. This ultimately precluded a valid comparison of 
potential risks of DLR.

Overall, our results are in agreement with those of a 
systematic review by Dabash and colleagues17 and a review 
by Lee and colleagues,2 both of which showed a paucity of 
strong support for or against DLR. However, the reviews 
did not include studies comparing DLR to syndesmotic 
fixation. One of the strengths of our review is that we iden-
tified and included 3 such studies. The importance of the 
complex interplay between syndesmotic ligaments and the 
deltoid ligament should not be overlooked. The current 
literature often looks at injuries to these structures 
in dependently. This simplification, although helpful for 
research purposes, runs the risk of overlooking the impact 
of combined injuries. It is common for the deltoid and syn-
desmotic ligaments to be disrupted concomitantly; there-
fore, their treatments should not be examined in isolation. 

Table 3. Summary of radiographic and functional outcomes

Study Radiographic outcomes Functional outcomes

Strömsöe et al. 7 None reported No difference

Little et al.6 Higher rate of syndesmotic malreduction in syndesmotic group v. “anatomic” 
repair group (33.3% v. 7.4%; p < 0.02)

None reported

Jones et al.12 No quantifiable radiographic outcomes reported No difference

Gu et al.9 Postoperative MCS decreased in DLR group v. no-repair group (2.1 mm 
v. 2.8 mm; p = 0.01)

• Decreased VAS scores at 3 mo in DLR group
• Improved AOFAS scores at all time points in DLR 

group

Zhao et al.10 • MCS decreased in DLR group v. no-repair group immediately after operation 
(3.3 mm v. 3.8 mm; p = 0.03) and at final follow-up (3.2 mm v. 3.8 mm; p = 
0.03)

• Rate of mortise malreduction greater in no-repair group v. DLR group (20.4% 
v. 0%; p = 0.03)

No difference

Woo et al.1 MCS decreased in DLR group v. no-repair group at final follow-up (3.2 mm 
v. 3.7 mm; p < 0.001)

In subanalysis, increased AOFAS and FFI scores, and 
decreased VAS pain scores and medial-sided pain 
favouring DLR and syndesmotic fixation over 
syndesmotic fixation alone

Wu et al.13 Increased rate of mortise malreduction in transsyndesmotic group v. DLR group 
(34.6% v. 9.1%; p = 0.04)

No difference

Sun et al.11 No difference in oblique or perpendicular MCS postoperatively No difference

DLR = deltoid ligament repair; MCS = medial clear space; VAS = visual analogue scale; AOFAS = American Orthopaedic Foot and Ankle Society; FFI = Foot Function Index.
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With a heavy emphasis on the importance of syndesmotic 
reduction in the recent literature,18 it is interesting to see 
that DLR had a considerable impact on syndesmosis 
reduction in the papers reviewed here. Future research 
should further examine the relation between deltoid and 
syndesmotic ligament injuries and treatments.

Limitations

A weakness of our study is the lack of quantitative data. 
Rather than relying on known associations between mal-
reduction and posttraumatic arthritis, an appropriate solu-
tion would be a sufficiently powered RCT with long-term 
follow-up. Given the daunting logistics, alternative 
research designs have been used. Butler and colleagues19 
reported that fibula ORIF with DLR in a cadaveric model 
restored ankle stability to that of an intact ankle; con-
versely, fibula ORIF without DLR was associated with 
considerable translational and rotational instability. Simi-
larly, Goetz and colleagues20 showed that both DLR with 
anterior inferior tibiofibular ligament repair and rigid syn-
desmotic screw fixation in a cadaveric model led to con-
siderably better syndesmotic reduction than flexible syn-
desmotic fixation techniques, such as suture button and 
suture tape augmentation techniques. Although these stud-
ies are methodologically sound, biomechanical studies are 
far less likely to alter clinical paradigms than a large RCT. 
Considering the resurgence of interest in DLR, now may 
be the time to conduct a well-designed multicentre RCT.

conclusion

Although radiographic evidence points to the potential 
benefit of DLR in the context of acute ankle fracture, fur-
ther research is required to establish the superiority of 
DLR versus clinical equipoise. This research should focus 
on all components of ankle injuries, including fracture fixa-
tion, management of deltoid ligament and posterior mal-
leolus injuries, and treatment for syndesmosis disruption. 
Further investigation on this topic is particularly important 
given the ubiquity of ankle fractures and the potential 
long-term sequelae of these injuries.
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