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Abstract
Objective: The goal of the present study is to carry out an inventory of intra-articular injuries through arthroscopy in patients with 
ankle fractures. 

Methods: This observational cross-sectional study evaluated 28 patients who underwent ankle arthroscopy before and after ankle 
osteosynthesis. Five items were assessed: medial malleolus reduction, intra-articular loose bodies, osteochondral lesion, lateral ligament 
integrity, and deltoid integrity. 

Results: Sample included 12 (42.86%) male patients and 16 (57.14%) female patients aged around 45.7 years. Out of 28 cases, 20 
were Danis-Weber type B fractures. Intra-articular lesions of the ankle were found in 24 patients. A total of 17 (60.71%) patients had 
syndesmotic injuries, while 16 (57.14%) patients had osteochondral lesions. Lateral and medial ligament injuries were found in five 
patients each. Medial malleolar fractures were identified in 12 patients, four of which were poorly reduced. 

Conclusion: Ankle fractures are commonly associated with intra-articular ankle injuries. Danis-Weber type C fractures frequently 
present with severe osteochondral and ligamentous injuries. 

Level of evidence IV; Therapeutic studies; Case series.
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Introduction
Approximately 70% of patients with unstable ankle frac

tures treated with open reduction and internal fixation 
(ORIF) present good outcomes(1), but some patients have 
unpredicted worse functional outcomes(2).

As arthroscopy allows the identification of traumatic 
cartilage injuries to which unsatisfactory results can be 
attributed in fracture treatment(3-5), there has been an increase 
in arthroscopy-assisted ORIF of acute ankle fractures(6).

The goal of the present study is to carry out an assessment 
of intra-articular injuries in patients with ankle fractures using 
arthroscopy.

Methods
Patient selection and assessment

The present observational cross-sectional study involved 
a population of patients with ankle fractures treated surgi
cally between August 2020 and August 2021. After Research 

Ethics Committee approval was obtained, patients between 
18 and 60 years old with acute fractures (up to 21 days) were 
included in the study upon signing an informed consent 
form. Patients with isolated unimalleolar fracture, tibial pilon 
fracture, open fracture, infection, or neoplasia of the lower 
limbs, as well as patients with a score equal to or greater than 
3 as per the American Society of Anesthesiologists (ASA) and 
patients with external fixation of the ankle, were excluded.

Participants were evaluated clinically and by ankle radio
graphs (anteroposterior, true anteroposterior, and lateral 
views), foot radiographs (anteroposterior, oblique, and lateral 
views), and a computed tomography of the ankle. Preope
rative radiographs were evaluated according to Danis-Weber’s 
classification by two independent surgeons.

Surgical procedures
Surgical protocol was similar for all cases. Patients were in 

the supine position with a cushion below the ipsilateral hip. 
Heels were positioned at the end of the operating table, 
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allowing ankle dorsal and plantar flexion, as well as stress 
maneuvers during arthroscopy. A tourniquet was applied to 
the proximal thigh to prevent compression of leg muscles 
and interference with the ankle arthroscopy access. 

The procedure began with the first stage of ankle arthros
copy. An anteromedial longitudinal incision, medial to the 
tibialis anterior tendon, was performed using a #11 blade 
scalpel. Blunt dissection was completed until reaching the 
joint capsule, preventing injury to the sensory nerves. The 
ankle joint was assessed using a trocar with a conical blunt 
tip and cannula, followed by the introduction of a 3.5 mm 
arthroscope. The ankle and dorsum of the foot were palpated 
before the anterolateral portal incision to avoid lesions of the 
intermediate dorsal cutaneous nerve. Then, skin incision was 
performed and blunt dissection was used to reach the deeper 
layers up to the joint capsule.

Arthroscopy was performed without joint traction. The joint 
was irrigated with 0.9% saline solution supplied by gravity 
flow and, after cleaning the joint, an assessment was carried 
out to look for injuries. The distal tibia and talar dome were 
inspected for osteochondral injuries; the medial and posterior 
malleolus, for fractures; the deltoid and lateral ligament 
complex, for ruptures; and the distal fibula, to view the 
fracture, as well as the relationship of the fibula with the distal 
tibia, so as to evaluate syndesmosis injury. Loose bodies, 
where present, were removed. Visualization of the posterior 
malleolus was hampered by not using posterior portals in the 
ankle and not using joint traction.

Articular cartilage lesions were classified according to 
depth and location as determined by arthroscopic inspection 
and palpation with a millimeter probe considering the largest 
diameter of the lesion and its greatest depth. The location of 
talar osteochondral lesions was determined according to the 
quadrants proposed by Raikin et al.(7) and classified according 
to the International Cartilage Repair Society (ICRS) grading 
system(8).

A syndesmosis stress test was performed during arthros
copy, followed by parallel or single screw fixation if considered 
unstable. Once arthroscopy was completed, fractures under
went ORIF. 

The second step of arthroscopy began after ankle 
osteosynthesis, evaluating the quality of medial malleolus 
reduction. The stability achieved after syndesmosis fixation 
was assessed by visualizing the fixed syndesmosis as well as 
by carrying out a stress test (external rotation of the ankle) 
while checking the behavior of the syndesmosis. If unstable, 
a new fixation attempt was made. Then, the stability of 
the deltoid and lateral ligament complex after repair were 
evaluated.

Statistical analysis
Data were tabulated in a Microsoft Excel® spreadsheet for 

subsequent analysis and summarized by frequency. Chi-
square test was used for comparing the frequencies of intra-
articular findings, quality of reduction, and lesion location.

Results
Twenty-eight participants who underwent arthroscopically-

assisted ankle osteosynthesis were included (Figure 1). 
Demographic data is presented in Table 1. 

Intra-articular injuries were identified in 85.71% of study 
participants. The most commonly observed changes were 
syndesmosis injury, in 17 participants (60.71%); presence 
of osteochondral injuries, in 16 participants (57.14%); and 
ligament injuries (35.7%) and loose bodies (35.7%), in 10 
participants each. In four individuals, no intra-articular lesions 
were found.

Intra-articular findings were identified in 100% of type C 
Danis-Weber fractures and in 80% of type B fractures (Table 2).  
Statistical analysis did not reveal differences among intra-
articular findings regarding the type of fracture (p = 0.95).

Medial malleolus fractures were present in 12 participants. 
Statistical analysis did not reveal any difference in the quality 
of reduction of the medial malleolus considering the type of 
fracture (p = 0.23; Table 3).

Figure 1. Study flowchart.

Table 1. Demographic data of the population included in the study.

Characteristics
Age in years at lesion (Average ± SD) 45.7 ± 10.88

Sex

Male 8 (33.33%)

Female 16 (66.67%)

Comorbidities

Diabetes 5 (20.8%)

Hipertension 5 (20.8%)

Tabagism 4 (16.67%)

Danis-Weber classification

Danis-Weber type B 20 (71.43%)

Danis-Weber type C 8 (28.57%)
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Raikin’s zone 6 presented 63.16% of osteochondral lesions. 
Statistical analysis did not reveal differences in the location of 
the injuries considering the type of fracture (p = 0.6; Table 4).

Lesions located in Raikin’s zone 6 were deeper than those 
observed in zone 4 and zone 1 both in patients with Danis-
Weber type B and Danis-Weber type C fractures (Table 5).

Discussion
The present study, an arthroscopic assessment of intra-

articular injuries in patients with acute Danis-Weber types 
B and C ankle fractures, identified intra-articular injuries 
that would not have been diagnosed without the aid of 
arthroscopy.

Poor results in ankle fracture treatment may occur due to 
unrecognized and, therefore, untreated intra-articular injuries(9). 
In a systematic review including patients with ankle fractures 
who underwent treatment with ORIF, only 79% had good to 
excellent long-term outcomes, not necessarily correlating with 
fracture severity, despite anatomical reduction(10). Data on 
functional outcome after Danis-Weber type B ankle fractures 
in patients submitted to ORIF showed that, after two years 
of surgery, 36% of patients had complete recovery, 44% 
reported problems during work, and 61% reported problems 
in sports activities(11). On the other hand, a retrospective study 
showed that arthroscopy-associated ORIF did not increase the 
complication rate and led to improvements in patient-reported 
outcomes, although arthroscopy made the procedure last 10 
minutes longer than usual(12). 

In the present study, intra-articular injuries were identified 
using arthroscopy in 89.29% of participants with ankle frac
tures, of which 54.58% presented osteochondral injuries. 
Arthroscopy-assisted treatment of ankle fractures increased 
from 3.65 to 13.91 per 1,000 ankle fractures, respectively, 
in 2010 and 2019(13). Osteochondral injuries of the ankle 
frequently cause pain and disability(14,15). Chondral injuries 
were detected in 78% of patients with acute ankle fractures 
undergoing arthroscopy, but in 100% of those who had 
associated dislocation(16). Prevalence of intra-articular injuries 
identified with arthroscopy in patients with ankle fractures 
ranged from 77.5%(17), through 63.3%(18), to 62.2%(19) depending 
on the study. 

Table 2. Intra-articular pathological findings in each patient 

according to the Danis-Weber classification

Intra-articular findings Danis-Weber 
type B fracture

Danis-Weber 
type C fracture Total

Loose body 6 4 10

Osteochondral lesion 10 6 16

Syndesmotic lesion 9 8 17

Ligamentary lesion 6 4 10

No lesion 4 0 4

Table 5. Size, location, depth, and International Cartilage Repair 

Society classification of osteochondral lesions

Lesion Size Depth Location ICRS 
classification

A < 2 mm < 2 mm 6 2

B < 2 mm 2–4 mm 6 3

C 2–4 mm < 2 mm 6 2

D 2–4 mm 2–4 mm 6 3

E < 2 mm < 2 mm 4 2

F 2–4 mm < 2 mm 4 2

G < 2 mm < 2 mm 1 2

H 2–4 mm < 2 mm 2 2

I < 2 mm < 2 mm 2 2

J 2–4 mm < 2 mm 2 2

L < 2 mm < 2 mm 4 2

M 2–4 mm 2–4 mm 6 3

N < 2 mm < 2 mm 6 2

O < 2 mm 2–4 mm 6 3

P 2–4 mm < 2 mm 6 2

Q < 2 mm < 2 mm 6 2

R < 2 mm 2–4 mm 6 3

S 2–4 mm < 2 mm 6 2

T 2–4 mm < 2 mm 6 2
ICRS: International Cartilage Repair Society.

Table 3. Quality of medial malleolus reduction

Quality of reduction Danis-Weber 
type B fracture

Danis-Weber 
type C fracture Total

Anatomic 7 1 8

Non-anatomic 2 2 4

Table 4. Location of the talar osteochondral injury in relation to 

the type of fracture

Location of the 
 osteochondral injury

Danis-Weber 
type B frature

Danis-Weber 
type C frature

All 
fractures

Zone 1 0 1 1 (5.26%)

Zone 2 2 1 3 (15.79%)

Zone 3 0 0 0

Zone 4 3 0 3 (15.79%)

Zone 5 0 0 0

Zone 6 7 5 12 
(63.16%)

Zone 7 0 0 0

Zone 8 0 0 0

Zone 9 0 0 0
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In the present study, we diagnosed 16 osteochondral lesions 
that would not have been identified and treated if arthroscopy 
had not been performed. The majority of osteochondral 
lesions were found in the talus (87.5%), which is in line with 
previously published studies(5,20). Most talar injuries were 
medial, in the Raikin zone 6 (67.16%)(6). Since arthroscopy 
was performed without traction, no lesions were identified 
on the posterior talus. A retrospective study demonstrated 
that 75% of involved patients had new injuries diagnosed us 
arthroscopy, with osteochondral injuries (41.9%) and posterior 
malleolus fractures (32.6%) being the most common ones(21). 
In the present study, Danis-Weber type C fractures showed 
higher incidence of osteochondral injuries compared to type 
B fractures, as reported by another author(5). On the other 
hand, other studies found no significant differences in the 
incidence of osteochondral injuries between Danis-Weber 
type B and type C ankle fractures(2,4).

The syndesmosis, which is fundamental in maintaining ankle 
stability(22), can be injured either isolated or in association 
with ankle fractures(23). In Danis-Weber type C fractures, 
syndesmosis injuries are present in up to 80% of cases(24,25). 
In this study, we identified syndesmosis injuries, respectively, 
in 100% and 45% of participants with Danis-Weber type C 
and type B fractures. The integrity of the syndesmosis is not 
well demonstrated in external rotation Danis-Weber type B 
fractures, but some studies report injuries in up to 40% of 
cases(24,25). Diagnosing syndesmosis injury can be difficult 
due to its anatomical variation(26,27). The squeeze test and 
the ankle external rotation test(26), when positive, are highly 
specific, although presenting low sensitivity for identifying 
syndesmotic injury(28).

Ankle arthroscopy is both a diagnostic and therapeutic 
method(29), providing a direct view of the syndesmosis 
during dynamic testing(30). Direct visualization of articular 
lesions allows a higher safety and precision in diagnosis 
and treatment, besides guiding extra-articular stabilization, 
if indicated(29). The syndesmosis is considered unstable 
when a diastasis over 2 mm is identified(31,32). In the present 
study, all syndesmosis injuries were diagnosed and treated 
with the aid of arthroscopy. Some studies evidenced that 
postoperative syndesmosis malreduction is detected in 
16% of plain radiographs and in up to 52% of computed 
tomography scans(33-35). It is believed that these unsatisfactory 
results are largely attributable to indirect reduction without 
tibiofibular joint visualization, as well as to the difficult reduc
tion assessment, dependent on inaccurate fluoroscopic 
images(27,36). Reduction accuracy can be improved by direct 
visualization of the syndesmosis(27,37).

The medial ligament complex has an important role 
in ankle joint stability(38), and many case series have 
reported satisfactory results and no complications with the 
surgical treatment of deltoid ligament associated to ankle 
fracture(39,40). Exploring the deltoid ligament is recommended 
where there is a doubt on the medial clear space congruence 
in true anteroposterior radiograph(41). On the other hand, a 
systematic review suggested that, after adequate fibular 
reduction and medial clear space normalization, exploring 
and reconstructing the deltoid ligament would not be ne
cessary(18). Hence, it is still unknown whether an untreated 
deltoid ligament lesion would be a source of persistent pain 
or pronation deformity. A statistically significant correlation 
between the lack of deltoid ligament repair and Danis-
Weber type C ankle fracture malreduction and failure was 
identified(42). In the present study, we found five deltoid 
ligament partial injuries without ankle instability, and hence 
no repair was performed. Arthroscopy helps visualizing the 
deltoid ligament during stress maneuvers, which, combined 
with fluoroscopic evaluation, gives the surgeon more 
confidence to decide whether or not to reconstruct this 
structure.

In fractures of the medial malleolus, an articular surface 
step-off is probably more related to the risk of post-traumatic 
osteoarthritis than a medial cortical surface step-off(43). In the 
present study, reduction was observed in 12 medial malleolus 
fractures, all of these being evaluated by arthroscopy. In 
four participants, reduction was not anatomical. Of the 
participants in whom arthroscopy did not reveal anatomical 
reduction, in two (50%) intraoperative radioscopy did not 
show any deviation that was noticeable using the method.
Therefore, arthroscopy was essential in the diagnosis of joint 
mal reduction, since cortical alignment alone was not reliable. 
In these patients, osteosynthesis was redone, achieving 
anatomical reduction in one of the two participants. 

The present study’s strength is that it evaluated patients at 
a same treatment center and with similar fracture patterns. 
However, we can mention as limitations the lack of a control 
group and the lack of posterior ankle joint evaluation during 
arthroscopy.

Conclusion
Ankle intra-articular injuries are diagnosed and treated 

with arthroscopy-assisted osteosynthesis. Danis-Weber type C 
fractures present a higher incidence and severity of osteo
chondral and ligament injuries than type B fractures.



Pinto et al. Arthroscopic assessment in acute ankle fractures

5J Foot Ankle. 2025;19(1):e1837

References
1.	 Gonzalez TA, Macaulay AA, Ehrlichman LK, Drummond R, Mittal V, 

DiGiovanni CW. Arthroscopically Assisted Versus Standard Open 
Reduction and Internal Fixation Techniques for the Acute Ankle 
Fracture. Foot Ankle Int. 2016;37(5):554-62. 

2.	 Loren GJ, Ferkel RD. Arthroscopic assessment of occult intra-
articular injury in acute ankle fractures. Arthroscopy. 2002; 
18(4):412-21. 

3.	 Braunstein M, Baumbach SF, Regauer M, Böcker W, Polzer H. The 
value of arthroscopy in the treatment of complex ankle fractures 
– a protocol of a randomized controlled trial. BMC Musculoskelet 
Disord. 2016;17:210. 

4.	 Fuchs DJ, Ho BS, LaBelle MW, Kelikian AS. Effect of Arthroscopic 
Evaluation of Acute Ankle Fractures on PROMIS Intermediate-
Term Functional Outcomes. Foot Ankle Int. 2016;37(1):51-7. 

5.	 Hintermann B, Regazzoni P, Lampert C, Stutz G, Gächter A. 
Arthroscopic findings in acute fractures of the ankle. J Bone Joint 
Surg Br. 2000;82(3):345-51. 

6.	 Pflüger P, Braun KF, Mair O, Kirchhoff C, Biberthaler P, Crönlein M. 
Current management of trimalleolar ankle fractures. EFORT Open 
Rev. 2021;6(8):692-703. 

7.	 Raikin SM, Elias I, Zoga AC, Morrison WB, Besser MP, Schweitzer 
ME. Osteochondral Lesions of the Talus: Localization and 
Morphologic Data from 424 Patients Using a Novel Anatomical 
Grid Scheme. Foot Ankle Int. 2007;28(2):154-61. 

8.	 Danieli MV, Guerreiro JP, Queiroz Ad, Pereira Hd, Tagima S, Marini 
MG, et al. Diagnosis and classification of chondral knee injuries: 
comparison between magnetic resonance imaging and arthroscopy. 
Knee Surg Sports Traumatol Arthrosc. 2016;24(5):1627-33. 

9.	 Wright DJ, Bariteau JT, Hsu AR. Advances in the Surgical 
Management of Ankle Fractures. Foot Ankle Orthop. 2019; 
4(4):247301141988850. 

10.	 Stufkens SAS, Van Den Bekerom MPJ, Kerkhoffs GMMJ, Hintermann 
B, Van Dijk CN. Long-term outcome after 1822 operatively treated 
ankle fractures: A systematic review of the literature. Injury. 
2011;42(2):119-27.

11.	 Ponzer S, Nåsell H, Bergman B, Törnkvist H. Functional Outcome 
and Quality of Life in Patients With Type B Ankle Fractures: A 
Two-Year Follow-Up Study. J Orthop Trauma. 1999;13(5):363-8. 

12.	 Smith KS, Drexelius K, Challa S, Moon DK, Metzl JA, Hunt KJ. 
Outcomes Following Ankle Fracture Fixation With or Without Ankle 
Arthroscopy. Foot Ankle Orthop. 2020;5(1):247301142090404. 

13.	 Zhang G, Chen N, Ji L, Sun C, Ding SL. Arthroscopically assisted 
versus open reduction internal fixation for ankle fractures: a 
systematic review and meta-analysis. J Orthop Surg. 2023;18(1):118. 

14.	 Carney D, Chambers MC, Boakye L, Amendola N, Yan AS, Hogan 
MV. Osteochondral Lesions of the Talus. Oper Tech Orthop. 2018; 
28(2):91-5. 

15.	 Dekker TJ, Dekker PK, Tainter DM, Easley ME, Adams SB. Treatment 
of Osteochondral Lesions of the Talus: A Critical Analysis Review. 
JBJS Rev. 2017;5(3)e4. 

16.	 Da Cunha RJ, Karnovsky SC, Schairer W, Drakos MC. Ankle 
Arthroscopy for Diagnosis of Full-thickness Talar Cartilage Lesions 
in the Setting of Acute Ankle Fractures. Arthroscopy. 2018;34(6): 
1950-7. 

17.	 Smith JT, Johnson AH, Heckman JD. Nonoperative Treatment of 
an Os Peroneum Fracture in a High-level Athlete: A Case Report. 
Clin Orthop. 2011;469(5):1498-501. 

18.	 Chen XZ, Chen Y, Liu CG, Yang H, Xu XD, Lin P. Arthroscopy-
Assisted Surgery for Acute Ankle Fractures: A Systematic Review. 
Arthroscopy. 2015;31(11):2224-31. 

19.	 Zhuang C, Guo W, Chen W, Pan Y, Zhuang R. Arthroscopically 
assisted internal fixation for treatment of acute ankle fracture: A 
systematic review and meta-analysis of comparative studies. PLoS 
One. 2023;18(8):e0289554. 

20.	 Leontaritis N, Hinojosa L, Panchbhavi VK. Arthroscopically 
Detected Intra-Articular Lesions Associated with Acute Ankle 
Fractures. J Bone Joint Surg Am. 2009;91(2):333-9. 

21.	 Aziz H, Amirian A, Dabash S, Dunn WR, Bloome D. Ankle 
Arthroscopy as an Adjunct to the Management of Ankle Fractures. 
Foot Ankle Orthop. 2021;6(2):247301142110021. 

22.	 Yuen CP, Lui TH. Distal Tibiofibular Syndesmosis: Anatomy, 
Biomechanics, Injury and Management. Open Orthop J. 2017; 
11(1):670-7. 

23.	 Lubberts B, Guss D, Vopat BG, Johnson AH, van Dijk CN, Lee 
H, et al. The arthroscopic syndesmotic assessment tool can 
differentiate between stable and unstable ankle syndesmoses. 
Knee Surg Sports Traumatol Arthrosc. 2020;28(1):193-201. 

24.	 Xie L, Xie H, Wang J, Chen C, Zhang C, Chen H, et al. Comparison 
of suture button fixation and syndesmotic screw fixation in the 
treatment of distal tibiofibular syndesmosis injury: A systematic 
review and meta-analysis. Int J Surg. 2018;60:120-31. 

25.	 Pogliacomi F, Artoni C, Riccoboni S, Calderazzi F, Vaienti E, 
Ceccarelli F. The management of syndesmotic screw in ankle 
fractures. Acta Biomed. 2018;90(1-S):146-9. 

26.	 Rammelt S, Obruba P. An update on the evaluation and treatment 
of syndesmotic injuries. Eur J Trauma Emerg Surg. 2015;41(6):601-14. 

27.	 Sagi HC, Shah AR, Sanders RW. The Functional Consequence of 
Syndesmotic Joint Malreduction at a Minimum 2-Year Follow-Up. 
J Orthop Trauma. 2012;26(7):439-43. 

Authors’ contributions: Each author contributed individually and significantly to the development of this article: ZRSMP *(https://orcid.org/0000-0003-
4758-0893) Conceived and planned the activities that led to the study, interpreted the results of the study, participated in the review process, performed the 
surgeries, data collection, formatting of the article, clinical examination; TASN *(https://orcid.org/0000-0001-7988-6307) Conceived and planned the activities 
that led to the study, interpreted the results of the study, participated in the review process, performed the surgeries, data collection, statistical analysis, 
bibliographic review, survey of the medical records, formatting of the article, clinical examination; VAM *(https://orcid.org/0000-0003-0241-5237) Conceived 
and planned the activities that led to the study, interpreted the results of the study, participated in the review process, performed the surgeries, data collection, 
survey of the medical records, formatting of the article, clinical examination; EBS *(https://orcid.org/0000-0001-8577-6403) Conceived and planned the 
activities that led to the study, interpreted the results of the study, participated in the review process, statistical analysis, bibliographic review, formatting of the 
article, clinical examination. All authors read and approved the final manuscript. *ORCID (Open Researcher and Contributor ID) .



Pinto et al. Arthroscopic assessment in acute ankle fractures

6 J Foot Ankle. 2025;19(1):e1837

28.	 César PC, Avila EM, De Abreu MR. Comparison of Magnetic 
Resonance Imaging to Physical Examination for Syndesmotic 
Injury after Lateral Ankle Sprain. Foot Ankle Int. 2011;32(12):1110-4. 

29.	 Tourné Y, Molinier F, Andrieu M, Porta J, Barbier G. Diagnosis and 
treatment of tibiofibular syndesmosis lesions. Orthop Traumatol 
Surg Res. 2019;105(8S):S275-86. 

30.	 Takao M, Ochi M, Uchio Y, Naito K, Kono T, Oae K. Osteochondral 
lesions of the talar dome associated with trauma. Arthroscopy. 
2003;19(10):1061-7. 

31.	 Beumer A, Van Hemert WLW, Niesing R, Entius CA, Ginai AZ, Mulder 
PG, et al. Radiographic Measurement of the Distal Tibiofibular 
Syndesmosis Has Limited Use. Clin Orthop. 2004;(423):227-34. 

32.	 Carrozzo M, Vicenti G, Pesce V, Solarino G, Rifino F, Spinarelli A, et 
al. Beyond the pillars of the ankle: A prospective randomized CT 
analysis of syndesmosis’ injuries in Weber B and C type fractures. 
Injury. 2018;49(Suppl 3):S54-60. 

33.	 Weening B, Bhandari M. Predictors of Functional Outcome 
Following Transsyndesmotic Screw Fixation of Ankle Fractures. J 
Orthop Trauma. 2005;19(2):102-8. 

34.	 Hovis WD, Kaiser BW, Watson JT, Bucholz RW. Treatment of 
Syndesmotic Disruptions of the Ankle with Bioabsorbable Screw 
Fixation. J Bone Joint Surg Am. 2002;84(1):26-31. 

35.	 Gardner MJ, Demetrakopoulos D, Briggs SM, Helfet DL, Lorich DG. 
Malreduction of the Tibiofibular Syndesmosis in Ankle Fractures. 
Foot Ankle Int. 2006;27(10):788-92. 

36.	 Cherney SM, Haynes JA, Spraggs-Hughes AG, McAndrew CM, 
Ricci WM, Gardner MJ. In Vivo Syndesmotic Overcompression 
After Fixation of Ankle Fractures With a Syndesmotic Injury. J 
Orthop Trauma. 2015;29(9):414-9. 

37.	 Miller AN, Carroll EA, Parker RJ, Boraiah S, Helfet DL, Lorich 
DG. Direct Visualization for Syndesmotic Stabilization of Ankle 
Fractures. Foot Ankle Int. 2009;30(5):419-26. 

38.	 Watanabe K, Kitaoka HB, Berglund LJ, Zhao KD, Kaufman KR, 
An KN. The role of ankle ligaments and articular geometry in 
stabilizing the ankle. Clin Biomech. 2012;27(2):189-95. 

39.	 Hsu AR, Lareau CR, Anderson RB. Repair of Acute Superficial 
Deltoid Complex Avulsion During Ankle Fracture Fixation in National 
Football League Players. Foot Ankle Int. 2015;36(11):1272-8. 

40.	Yu GR, Zhang MZ, Aiyer A, Tang X, Xie M, Zeng LR, et al. Repair 
of the Acute Deltoid Ligament Complex Rupture Associated With 
Ankle Fractures: A Multicenter Clinical Study. J Foot Ankle Surg. 
2015;54(2):198-202. 

41.	 Zeegers AVCM, Van Der Werken C. Rupture of the deltoid ligament 
in ankle fractures: Should it be repaired? Injury. 1989;20(1):39-41. 

42.	 Zhao HM, Lu J, Zhang F, Wen XD, Li Y, Hao DJ, et al. Surgical 
treatment of ankle fracture with or without deltoid ligament repair: 
a comparative study. BMC Musculoskelet Disord. 2017;18(1):543.

43.	 Swart EF, Vosseller JT. Arthroscopic assessment of medial malleolar 
reduction. Arch Orthop Trauma Surg. 2014;134(9):1287-92. 


