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Abstract
Introduction
A trimalleolar fracture is a complex unstable fracture that usually occurs as the result of rotational injuries
of the ankle. Management and understanding of these fractures have evolved greatly over the last decade.
Our study aimed to assess the postoperative outcomes following the fixation of these fractures using
fragment-specific low profile anatomical fixation implants.

Methods
We retrospectively analyzed patients admitted to our multidisciplinary team unit with a trimalleolar fracture
between October 2021 and February 2024. Each fracture was classified using CT imaging and subsequently

fixed using fragment-specific implantation (VolitionTM). In the postoperative period, patients were followed
up and assessed functionally and radiologically.

Results
A total of 40 skeletally mature patients were included in this study, each requiring surgical fixation for a tri-
malleolar ankle fracture. Patient-reported outcome data collected showed an average Manchester-Oxford
Foot Questionnaire (MOXFQ) score of 34.3 (±24.6) and a Foot and Ankle Disability Index (FADI) score of 77.9
(±22.1). All but one fracture successfully achieved radiological union with a mean time to union of 7.4 weeks
(5-16 weeks).

Conclusions
Our study is an early demonstration of the promising results that can be observed through the use of
fragment-specific low-profile anatomical fixation. Further comparative studies would provide a further
understanding of the effectiveness.

Categories: Trauma, Orthopedics, Quality Improvement
Keywords: ankle fractures, foot and ankle, fragment specific fixation, orthopaedic surgery, trimalleolar fracture,
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Introduction
The ankle joint is a complex structure that is supported by multiple ligaments which help maintain
functional stability. Fractures of the ankle joint are amongst the most frequently encountered fractures
accounting for up to 10% of all fractures [1,2]. Fractures involving all three of the medial, lateral, and
posterior malleolus are subsequently termed trimalleolar fractures [3]. The posterior malleolus was first
described in 1822 and is an anatomical prominence situated on the posterior aspect of the tibial plafond [4].

The management of these fractures largely depends on the stability of the ankle joint post injury.
Trimalleolar fractures are often unstable fractures due to the increased likelihood of ligamentous injury.
Fractures involving the posterior malleolus often lead to disruption of the origin of the posterior inferior
tibiofibular ligament (PITFL). The PITFL extends between the posterior malleolus and the fibula and is
integral to syndesmotic stability [5]. Surgical fixation is often required in these fractures to restore stability
to the ankle joint following trimalleolar fractures; however, the optimal approach for these complex
procedures is yet to be agreed upon.

This study focuses on the functional and radiological outcomes following the use of fragment-specific
plating systems (Volition™; Ortho Solutions UK Ltd, Essex, United Kingdom) as a novel approach in the
surgical fixation of trimalleolar ankle fractures. The Foot and Ankle Disability Index (FADI) and the
Manchester-Oxford Foot Questionnaire (MOXFQ) were used as patient-reported outcome measures
(PROMs) in order to determine postoperative functional outcomes in our study.
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Materials And Methods
This was a retrospective study that analysed the data of patients who were admitted to Wythenshawe
Hospital, Wythenshawe, Manchester, United Kingdom, with trimalleolar ankle fractures between October
2021 and February 2024. The exclusion criteria for our study were those who did not require posterior
malleolus fixation, those who required fixation methods other than plate osteosynthesis, and patients who
were less than 18 years of age. All patients who fulfilled the inclusion and exclusion criteria were included.
The Institutional Clinical Audit Committee Service approved the study (evaluation reference number S300).

Diagnosis and intervention
Anterior-posterior (AP) and lateral radiographic films were utilised as the primary identifying imaging
modality for the diagnosis of trimalleolar ankle fractures. We subsequently conducted CT scanning of all
patients comprising coronal, sagittal, and axial planes alongside three-dimensional (3D) reconstruction. All
fractures were classified using the Mason & Molloy classification [6] and were categorised into subtype 1, 2a,
2b, and 3 fractures. Patients who presented with concomitant ankle dislocation or subluxation that required
manipulation were managed by the on-call team, and post-reduction back slab splinting was applied
alongside radiographic assessment to evaluate for sufficient reduction quality.

Following the resolution of soft tissue injury, definitive fixation was conducted. In instances of soft tissue
injury concern and unstable fractures that could not be maintained in position with a back slab, temporary
external fixation was utilised whilst awaiting soft tissue resolution. Definitive fixation was executed using
osteosynthesis employing fragment-specific implants (Volition plating system).

Postoperative follow-up
During the postoperative period, patients underwent follow-ups at two, six, 12, and 26 weeks in the
outpatient department. Clinical assessment was conducted for evidence of pain, stiffness, infection, nerve
damage, complex regional pain syndrome (CRPS), metalwork irritation or failure, and clinical union. AP and
mortise radiographs were taken to evaluate the adequacy of fixation, reduction quality, and radiological
union. A 12-month postoperative functional evaluation was determined by the use of the MOXFQ and the
FADI as PROMs.

The FADI is a 34-point validated questionnaire with each question scored on a five-point Likert scale ranging
from 0 to 4 [7,8]. These questions are divided into the Activity subscale, where 0 indicates 'unable to do' and
4 indicates 'no difficulty at all,' and the Pain subscale, where 0 means 'unbearable pain' and 4 means ‘no pain’
[7,8]. Consequently, a higher overall FADI score reflects a better functional capability.

Similarly, the MOXFQ is a 16-point validated questionnaire, also scored on a five-point Likert scale [8]. Each
item is rated from 0, indicating the least severity, to 4, indicating the greatest severity. The questions are
organized into three subscales: Walking/Standing (seven questions), Social Interaction (four questions), and
Pain (five questions) [9]. A lower overall score on the MOXFQ indicates better functional capability. The
subscales have demonstrated excellent validity, reliability, and responsiveness.

The 12-month postoperative evaluation was a part of the hospital procedure and radiological data was
analysed in retrospect.

Results
We retrospectively analysed a cohort of 40 patients with trimalleolar fractures who underwent surgical
fixation. The cohort comprised 16 male patients and 24 female patients with a mean age of 49 years (range:
20-80). The predominant mechanism of injury was twisting trauma to the ankle, and there was clear right-
sided predominance compared to left-sided (29 and 11 cases, respectively). Amongst subtypes of trimalleolar
fractures, 20 cases were classified as type 2a, 12 as type 2b, and eight as type 3, all of which were treated
using fragment-specific plates (Table 1).
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Characteristics  Values

Age (years), mean (range)  49 (20-80)

Sex

      Male 16

      Female 24

Fracture side

      Right 29

      Left 11

Fracture Type

      1 0

      2a 20

      2b 12

      3 8

TABLE 1: Demographic data and fracture characteristics
Data given as frequency (n) except for age, which is given as mean (range)

Of the cohort, two patients developed superficial wound infections both of which resolved following a week
of oral antibiotic therapy. None of the patients experienced nerve injury, deep infection, or complex regional
pain syndrome. Furthermore, there were no recorded instances of implant failure, impingement, or need for
implant removal (Table 2). Radiological union was achieved in all fractures except one, where the medial
malleolus fracture component, fixed with cannulated screws, resulted in an asymptomatic fibrous union.
The average time to radiological union was 7.4 weeks (range: 5 - 16) (Table 2).
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Outcome Measure Frequency Percentage

Clinical Union 40 100%

Radiological Union 39 97.5%

Delayed Union 0 0%

Malunion 2 5%

Non-Union 0 0%

Implant Fracture 0 0%

Implant Loosening / Loss of Fixation 0 0%

Superficial Infection 2 5%

Deep Infection 0 0%

Nerve Injury 1 2.5%

Thrombosis 0 0%

Wound Problems 1 2.5%

CRPS 0 0%

Hardware Removal 0 0%

Time to Union, mean (range) 7.5 (5-16) Weeks

TABLE 2: Clinical outcomes and complication rates following surgical fixation
CRPS: complex regional pain syndrome

The functional outcome data was collected at 12 months using PROMs. At the final follow-up, the average
MOXFQ index score (Table 3) was 34.3 (± 24.6) and the FADI score (Table 4) was 77.9 (± 22.1).

Scores Pain (n=40) Walking/Standing (n=40) Social Interaction (n=40) Overall MOXFQ Score (n=40)

Average 7.0 10.3 4.4 34.3

Min. 0 0 0 3

Max. 17 27 16 89

Standard Deviation 4.3 8.6 4.3 24.6

TABLE 3: Manchester-Oxford Foot Questionnaire (MOXFQ) results

Scores Activity (n=40) Pain (n=40) Overall FADI Score (n=40)

Average 65.6 12.3 77.9

Min. 14 4 18

Max. 88 16 103

Standard Deviation 19.5 3.1 22.1

TABLE 4: Foot and Ankle Disability Index (FADI) results
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Discussion
In recent years, there has been a growing interest and discussion regarding the optimal management
strategies for trimalleolar ankle fractures, with particular focus on techniques for addressing the posterior
component of these complex injuries. Although often underappreciated on conventional x-rays, the
increased use of CT scans has led to greater recognition of these injuries and, consequently, a shift in
surgical management approaches [10].

Involvement of the posterior malleolus is now recognized as a poor prognostic factor in ankle fracture
outcomes [11], largely due to the critical role of the PITFL in maintaining syndesmotic stability [5]. Posterior
malleolus fractures can compromise this stability, potentially leading to poor clinical outcomes if not
properly managed. Inadequate treatment may result in complications such as checkrein deformities [12-15].
Studies have highlighted significant clinical differences between trimalleolar and unimalleolar fractures
[16], with notably better outcomes in patients who underwent fixation of the posterior malleolus compared
to those managed non-operatively [17].

Several classification systems describe the posterior fragment of ankle fractures, with the most well-known
proposed by Haraguchi et al. [18], Bartoníček et al. [19], and Mason and Molloy [6]. For all our trimalleolar
fractures, we used the Mason and Molloy classification to guide management based on fracture
configuration.

The literature describes various surgical methods for fixing the posterior malleolus [20,21], with the classical
approach involving indirect reduction and AP screws [22-24]. This method may have originated from earlier
indications for fixation, which were based on fractures involving more than 25-33% of the articular surface
[25,26]. While this approach allows for fracture fixation using AP screws, it has limitations, particularly with
comminuted or intraarticular impacted (die punch) fractures. These cases may pose challenges in achieving
adequate reduction and compression, especially when securing larger fragments against smaller ones,
leading to less stable constructs. Additionally, smaller fragments can be difficult to fix with this method, as
larger screws may not fully engage across the fracture site, while smaller screws may not provide sufficient
compression [27].

The use of fragment-specific fixation is well-documented for certain types of distal radius fractures [28,29].
In recent years, there has been increasing acceptance and interest in these implants for specific fracture
types, particularly when stabilizing specific articular segments is necessary. However, there remains limited
literature and evidence regarding the use of fragment-specific fixation in trimalleolar ankle fractures. This
study aims to present our experience and initial thoughts on the use of these fragment-specific implants for
direct fixation of trimalleolar ankle fractures.

Fracture configuration and surgeon preference play important roles in patient positioning and surgical
approach selection for managing these fractures. Where possible, priority was given to addressing the
posterior malleolus fracture first, using the appropriate fragment-specific implant. This approach allowed for
enhanced radiographic visualization during reduction and minimized interference from other metallic
components. Subsequently, lateral malleolus fixation was performed in type 2a fractures, as per the Mason
and Molloy classification, while medial malleolus fixation preceded lateral fragment stabilization in type 2b
fractures. Fixation of type 3 fractures varied depending on the chosen surgical approach.

Fragment-specific implants are carefully designed and anatomically contoured to address each fragment of
trimalleolar fractures individually. When appropriately applied and positioned, these implants provide
additional assurance of anatomical reduction, complementing radiological assessments.

In cases of medial malleolus vertical shear fractures or fractures exiting higher up posteromedially requiring
plate osteosynthesis, these implants are particularly useful due to their low profile and anatomical contour,
reducing the likelihood of metalwork prominence. When properly deployed in posterior malleolus fractures,
they cause less irritation to soft tissues and tendons. Hardware-related issues are a major cause of
reoperation in these fractures. Jeyaseelan et al. reported a 10% increased risk of complications and a two-
fold increase in reoperation rates, primarily due to hardware-related problems [14]. These complications can
potentially be avoided with the careful and appropriate use of these low-profile, anatomically contoured
fragment-specific implants.

The findings from this study suggest that fragment-specific fixation for foot and ankle fractures provides
promising functional outcomes based on patient-reported measures. With a mean MOXFQ score of 34.3
(±24.6), patients demonstrated moderate improvements in pain, mobility, and social function. The MOXFQ
is scored on a scale from 0 to 100, where 0 represents the best possible foot health and 100 the worst, making
this result indicative of a favourable reduction in symptoms and functional limitations compared to pre-
operative expectations. Additionally, a mean FADI score of 77.9 (±22.1) highlights substantial functional
recovery, as the FADI has a maximum score of 104 points, where higher scores represent better functionality
and minimal disability. Together, these MOXFQ and FADI outcomes underscore the efficacy of fragment-
specific fixation in enhancing quality of life and functional independence post-surgery. 
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Our study highlights promising results following the use of fragment-specific fixation for trimalleolar ankle
fractures; however, it is limited by the lack of uptake of these novel plates and hence the resultant restricted
sample size of 40 patients. Furthermore, our study highlights only 12-month functional outcome scores.
Functional outcomes can vary considerably with time during the postoperative period. We would hope to
continue to develop our findings on larger sample sizes with more frequent measures of functional
outcome.

Conclusions
Ankle fractures are a very prevalent musculoskeletal injury. Fragment-specific fixation can be used in
particular cases which require the stabilisation of specific articular segments. Despite the technical
difficulties and steep acquisition of skills required for the implementation of these products, fragment-
specific plates are extremely valuable to surgeons for broadening their treatment options in the
management of complex trimalleolar fracture patterns.

Our study is an early demonstration of the promising results that can be observed through the use of
fragment-specific low-profile anatomical fixation. A comparative study comparing functional and
radiological outcomes of fragment-specific plates against non-fragment-specific plates would be interesting
in further understanding the effectiveness.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Danuksha K. Amarasena, Upamanyu Nath

Acquisition, analysis, or interpretation of data:  Danuksha K. Amarasena, Upamanyu Nath, Abhirun Das,
Thomas Collins, Anand Pillai

Drafting of the manuscript:  Danuksha K. Amarasena, Upamanyu Nath, Abhirun Das, Thomas Collins

Critical review of the manuscript for important intellectual content:  Danuksha K. Amarasena, Anand
Pillai

Supervision:  Anand Pillai

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Wythenshawe Hospital
Institutional Clinical Audit Committee issued approval service reference number S300. The study was
conducted in accordance with the Declaration of Helsinki. Animal subjects: All authors have confirmed
that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: This research was
supported by a grant from OrthoSolutions. This grant was used to help cover journal editing fees. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References
1. Tornetta P, Ricci WM, Ostrum RF, McQueen MM, McKee MD, Court-Brown CM: Rockwood and Green's

Fractures in Adults. Wolters Kluwer Health, Philadelphia, PA; 2020.
2. Elsoe R, Ostgaard SE, Larsen P: Population-based epidemiology of 9767 ankle fractures . Foot Ankle Surg.

2018, 24:34-9. 10.1016/j.fas.2016.11.002
3. Henderson MS: Trimalleolar fracture of the ankle . Surg Clin North Am. 1933, 12:862.
4. Sir Cooper A: A treatise on dislocations and on fractures of the joints: fractures of the neck of the thigh-

bone. 1823. Clin Orthop Relat Res. 2007, 458:6-7. 10.1097/BLO.0b013e31803dee7c
5. Ogilvie-Harris DJ, Reed SC, Hedman TP: Disruption of the ankle syndesmosis: biomechanical study of the

ligamentous restraints. Arthroscopy. 1994, 10:558-60. 10.1016/s0749-8063(05)80014-3
6. Mason LW, Marlow WJ, Widnall J, Molloy AP: Pathoanatomy and associated injuries of posterior malleolus

fracture of the ankle. Foot Ankle Int. 2017, 38:1229-35. 10.1177/1071100717719533
7. Hale SA, Hertel J: Reliability and sensitivity of the foot and ankle disability index in subjects with chronic

ankle instability. J Athl Train. 2005, 40:35-40.
8. Eechaute C, Vaes P, Van Aerschot L, Asman S, Duquet W: The clinimetric qualities of patient-assessed

instruments for measuring chronic ankle instability: a systematic review. BMC Musculoskelet Disord. 2007,
8:6. 10.1186/1471-2474-8-6

 

2024 Amarasena et al. Cureus 16(10): e72567. DOI 10.7759/cureus.72567 6 of 7

https://search.worldcat.org/title/1094317332
https://dx.doi.org/10.1016/j.fas.2016.11.002
https://dx.doi.org/10.1016/j.fas.2016.11.002
https://scholar.google.com/scholar?q=intitle:Trimalleolar fracture of the ankle
https://dx.doi.org/10.1097/BLO.0b013e31803dee7c
https://dx.doi.org/10.1097/BLO.0b013e31803dee7c
https://dx.doi.org/10.1016/s0749-8063(05)80014-3
https://dx.doi.org/10.1016/s0749-8063(05)80014-3
https://dx.doi.org/10.1177/1071100717719533
https://dx.doi.org/10.1177/1071100717719533
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1088343/
https://dx.doi.org/10.1186/1471-2474-8-6
https://dx.doi.org/10.1186/1471-2474-8-6


9. Morley D, Jenkinson C, Doll H, Lavis G, Sharp R, Cooke P, Dawson J: The Manchester-Oxford Foot
Questionnaire (MOXFQ): development and validation of a summary index score. Bone Joint Res. 2013, 2:66-
9. 10.1302/2046-3758.24.2000147

10. Ferries JS, DeCoster TA, Firoozbakhsh KK, Garcia JF, Miller RA: Plain radiographic interpretation in
trimalleolar ankle fractures poorly assesses posterior fragment size. J Orthop Trauma. 1994, 8:328-31.
10.1097/00005131-199408000-00009

11. Tejwani NC, Pahk B, Egol KA: Effect of posterior malleolus fracture on outcome after unstable ankle
fracture. J Trauma. 2010, 69:666-9. 10.1097/TA.0b013e3181e4f81e

12. Beckenkamp PR, Lin CW, Engelen L, Moseley AM: Reduced physical activity in people following ankle
fractures: a longitudinal study. J Orthop Sports Phys Ther. 2016, 46:235-42. 10.2519/jospt.2016.6297

13. Beckenkamp PR, Lin CW, Chagpar S, Herbert RD, van der Ploeg HP, Moseley AM: Prognosis of physical
function following ankle fracture: a systematic review with meta-analysis. J Orthop Sports Phys Ther. 2014,
44:841-51, B2. 10.2519/jospt.2014.5199

14. Murray AM, McDonald SE, Archbold P, Crealey GE: Cost description of inpatient treatment for ankle
fracture. Injury. 2011, 42:1226-9. 10.1016/j.injury.2010.08.023

15. Polichetti C, Greco T, Inverso M, Maccauro G, Forconi F, Perisano C: Retro-malleolar Z-plasty of flexor
hallucis longus tendon in post-traumatic checkrein deformity: a case series and literature review. Medicina
(Kaunas). 2022, 58:1072. 10.3390/medicina58081072

16. Mason LW, Kaye A, Widnall J, Redfern J, Molloy A: Posterior malleolar ankle fractures: an effort at
improving outcomes. JB JS Open Access. 2019, 4:e0058. 10.2106/JBJS.OA.18.00058

17. Jeyaseelan L, Bua N, Parker L, et al.: Outcomes of posterior malleolar fixation in ankle fractures in a major
trauma centre. Injury. 2021, 52:1023-7. 10.1016/j.injury.2020.12.006

18. Haraguchi N, Haruyama H, Toga H, Kato F: Pathoanatomy of posterior malleolar fractures of the ankle . J
Bone Joint Surg Am. 2006, 88:1085-92. 10.2106/JBJS.E.00856

19. Bartoníček J, Rammelt S, Kostlivý K, Vaněček V, Klika D, Trešl I: Anatomy and classification of the posterior
tibial fragment in ankle fractures. Arch Orthop Trauma Surg. 2015, 135:505-16. 10.1007/s00402-015-2171-4

20. Odak S, Ahluwalia R, Unnikrishnan P, Hennessy M, Platt S: Management of posterior malleolar fractures: a
systematic review. J Foot Ankle Surg. 2016, 55:140-5. 10.1053/j.jfas.2015.04.001

21. Fernández-Rojas E, Herrera-Pérez M, Vilá-Rico J: Posterior malleolar fractures: Indications and surgical
approaches. Rev Esp Cir Ortop Traumatol. 2023, 67:160-9. 10.1016/j.recot.2022.10.019

22. Gardner MJ, Brodsky A, Briggs SM, Nielson JH, Lorich DG: Fixation of posterior malleolar fractures provides
greater syndesmotic stability. Clin Orthop Relat Res. 2006, 447:165-71.
10.1097/01.blo.0000203489.21206.a9

23. Miller AN, Carroll EA, Parker RJ, Helfet DL, Lorich DG: Posterior malleolar stabilization of syndesmotic
injuries is equivalent to screw fixation. Clin Orthop Relat Res. 2010, 468:1129-35. 10.1007/s11999-009-
1111-4

24. Verhage S, van der Zwaal P, Bronkhorst M, et al.: Medium-sized posterior fragments in AO Weber-B
fractures, does open reduction and fixation improve outcome? the POSTFIX-trial protocol, a multicenter
randomized clinical trial. BMC Musculoskelet Disord. 2017, 18:94. 10.1186/s12891-017-1445-0

25. De Vries JS, Wijgman AJ, Sierevelt IN, Schaap GR: Long-term results of ankle fractures with a posterior
malleolar fragment. J Foot Ankle Surg. 2005, 44:211-7. 10.1053/j.jfas.2005.02.002

26. Langenhuijsen JF, Heetveld MJ, Ultee JM, et al.: Results of ankle fractures with involvement of the posterior
tibial margin. J Trauma. 2002, 53:55-60.

27. Bartoníček J, Rammelt S, Tuček M: Posterior malleolar fractures: changing concepts and recent
developments. Foot Ankle Clin. 2017, 22:125-45. 10.1016/j.fcl.2016.09.009

28. Hozack BA, Tosti RJ: Fragment-specific fixation in distal radius fractures . Curr Rev Musculoskelet Med.
2019, 12:190-7. 10.1007/s12178-019-09538-6

29. Geissler WB, Clark SM: Fragment-specific fixation for fractures of the distal radius . J Wrist Surg. 2016, 5:22-
30. 10.1055/s-0035-1571186

 

2024 Amarasena et al. Cureus 16(10): e72567. DOI 10.7759/cureus.72567 7 of 7

https://dx.doi.org/10.1302/2046-3758.24.2000147
https://dx.doi.org/10.1302/2046-3758.24.2000147
https://dx.doi.org/10.1097/00005131-199408000-00009
https://dx.doi.org/10.1097/00005131-199408000-00009
https://dx.doi.org/10.1097/TA.0b013e3181e4f81e
https://dx.doi.org/10.1097/TA.0b013e3181e4f81e
https://dx.doi.org/10.2519/jospt.2016.6297
https://dx.doi.org/10.2519/jospt.2016.6297
https://dx.doi.org/10.2519/jospt.2014.5199
https://dx.doi.org/10.2519/jospt.2014.5199
https://dx.doi.org/10.1016/j.injury.2010.08.023
https://dx.doi.org/10.1016/j.injury.2010.08.023
https://dx.doi.org/10.3390/medicina58081072
https://dx.doi.org/10.3390/medicina58081072
https://dx.doi.org/10.2106/JBJS.OA.18.00058
https://dx.doi.org/10.2106/JBJS.OA.18.00058
https://dx.doi.org/10.1016/j.injury.2020.12.006
https://dx.doi.org/10.1016/j.injury.2020.12.006
https://dx.doi.org/10.2106/JBJS.E.00856
https://dx.doi.org/10.2106/JBJS.E.00856
https://dx.doi.org/10.1007/s00402-015-2171-4
https://dx.doi.org/10.1007/s00402-015-2171-4
https://dx.doi.org/10.1053/j.jfas.2015.04.001
https://dx.doi.org/10.1053/j.jfas.2015.04.001
https://dx.doi.org/10.1016/j.recot.2022.10.019
https://dx.doi.org/10.1016/j.recot.2022.10.019
https://dx.doi.org/10.1097/01.blo.0000203489.21206.a9
https://dx.doi.org/10.1097/01.blo.0000203489.21206.a9
https://dx.doi.org/10.1007/s11999-009-1111-4
https://dx.doi.org/10.1007/s11999-009-1111-4
https://dx.doi.org/10.1186/s12891-017-1445-0
https://dx.doi.org/10.1186/s12891-017-1445-0
https://dx.doi.org/10.1053/j.jfas.2005.02.002
https://dx.doi.org/10.1053/j.jfas.2005.02.002
https://journals.lww.com/jtrauma/abstract/2002/07000/results_of_ankle_fractures_with_involvement_of_the.12.aspx
https://dx.doi.org/10.1016/j.fcl.2016.09.009
https://dx.doi.org/10.1016/j.fcl.2016.09.009
https://dx.doi.org/10.1007/s12178-019-09538-6
https://dx.doi.org/10.1007/s12178-019-09538-6
https://dx.doi.org/10.1055/s-0035-1571186
https://dx.doi.org/10.1055/s-0035-1571186

	Fragment-Specific Fixation for Trimalleolar Fractures: Functional and Radiological Outcomes
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Diagnosis and intervention
	Postoperative follow-up

	Results
	TABLE 1: Demographic data and fracture characteristics
	TABLE 2: Clinical outcomes and complication rates following surgical fixation
	TABLE 3: Manchester-Oxford Foot Questionnaire (MOXFQ) results
	TABLE 4: Foot and Ankle Disability Index (FADI) results

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


