
We propose a separate subtype in the Lauge-Hansen classification when a trimalleolar fracture-dislocation of the ankle with a double fragment 
of the medial malleolus is accounted. Awareness of this fracture pattern will help better pre-operative planning.
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Trimalleolar Fracture-Dislocation of the Ankle with a Double Fragment 
of the Medial Malleolus: A Separate Fracture Subtype?

Konstantinos Xarchas¹, Dimitrios Kitridis², Dimitrios Georgiannos², Panagiotis Givissis³

Introduction: Lauge-Hansen classification for ankle fractures is helpful in directing the management of the fracture and has got prognostic 
significance. However, trimalleolar fractures with double medial malleolar fracture are not yet described.
Case Report: Two cases of trimalleolar fracture-dislocation of the ankle with a double fracture of the medial malleolus are reported. Both of 
them had a Weber B fracture of the lateral malleolus, accompanied by a posterior dislocation of the ankle and a fracture of the posterior malleolus. 
The medial malleolus though presented an interesting variation, a large vertical or oblique fragment was combined with a small horizontal 
fragment of its tip.
Conclusion: We propose a separate subtype in the Lauge-Hansen classification of supination with combined external rotation and adduction 
when this pattern of the medial malleolus is accounted. Awareness of this fracture pattern will help better pre-operative planning.
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Abstract

Case Report

Ankle fractures account for about 4% of all body fractures [1]. 
Several classification systems have been proposed, undertaking 
on the basis of anatomy, injury mechanism, or stability. The 
Danis–Weber classification remains in frequent use. It classifies 
the fractures as A, B, and C when the lateral malleolar fracture 
occurs below, at the level of, or above the syndesmosis, 
respectively. Further development of the Danis–Weber 
c l a s s i f i c a t i o n  l e d  t o  t h e  d e v e l o p m e n t  o f  t h e 
Arbeitsgemeinschaft für Osteosynthesefragen (AO) 
classification, dividing the types to a total of 27 subtypes, 
according to the injury of the bones and soft tissues of the ankle 
[2]. Lauge-Hansen proposed another classification system 
based on the mechanism of injury, which is helpful in directing 
the management of the fracture and has got prognostic 
significance [3]. It employs two words and a number. The first 

word describes whether the foot was pronated or supinated at 
the time of fracture, the second word describes the force applied 
at the ankle, and the number refers to the stages of bony and soft-
tissue injury. There are four types of injury: Supination-external 
rotation (SER), pronation-external rotation, supination-
adduction (SAD), and pronation-abduction [3]. We report two 
cases of trimalleolar fracture-dislocation of the ankle with a 
double fracture of the medial malleolus. This fracture pattern is 
not described in the Lauge-Hansen classification and has not 
been previously reported.

Introduction

Case Report

Case 1
A 64-year-old male pensioner presented to the Accident and 
Emergency Department of our Hospital after sustaining an 
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injury to his left ankle. He described an SER-type injury, and the 
X-rays revealed a trimalleolar fracture with posterior dislocation 
of the ankle (Fig. 1). The lateral malleolar fracture was oblique, 
trans-syndesmotic, whereas the medial malleolar fracture 
consisted of a smaller horizontal deltoid avulsion fragment and 
a larger vertical fragment. Dislocation was immediately reduced 
under sedation in the emergencies and a below-knee POP back 
slab was applied.
The patient was operated within 24 h after admission, in a 
supine position, under general anesthesia and tourniquet 
control. A standard lateral approach was used for the fibular 
fracture which was fixed with lag screws and a 3.5-mm tubular 
plate. The posterior lip fragment was fixed with a screw, 
followed by screw fixation of the larger medial malleolar 
fragment. The horizontal avulsion fragment was too small and 
was fixed to the larger fragment with a K-wire (Fig. 2). The ankle 
was stable during intra-operative testing, and the joints were 
anatomically reduced.

Case 2
A 22-year-old female teacher sustained a trimalleolar fracture 
with posterior dislocation of her right ankle (Fig. 3). The 
fracture pattern was similar to the first patient, and she 
described an SER mechanism of injury too. A standard medial 
approach was used to fix both medial malleolar fragments with 
screws (Fig. 4).

Post-operative care

The mechanism of injury and the trimalleolar fractures in both 
cases are consistent with a Lauge-Hansen SER-type injury, 
which is the most commonly encountered [3]. However, this 
mechanism cannot account for the larger vertical fragment of 
the medial malleolus. This fracture is considered to be the result 
of a SAD-type injury. This implies that a more complex 
mechanism of force transmission was required to result in the 
aforementioned fracture pattern. The supinated foot 
hypothetically sustained both external rotation and adduction 
forces. Literature research did not reveal any previous 
description of an equivalent fracture pattern, even among the 
rarest subtypes [1, 4, 5, 6, 7, 8]. A future biomechanical analysis 
of such fractures would be interesting and further clarifies the 
causative mechanisms of this fracture pattern.

Results Lauge-Hansen classification is a widely used system in clinical 
practice, which does have prognostic significance. Leontaritis et 
al. correlated the degree of articular damage with the Lauge-
Hansen stage of injury using ankle arthroscopy [9]. On the 

Both the patients’ wounds healed uneventfully and bone 
healing was complete by 10 weeks, with neither residual joint 
incongruity radiographically nor bony tenderness clinically. 

The final follow-up visit was 1 year post-operatively and 
confirmed an excellent outcome, with a full painless range of 
motion of the ankle joint.

Although the double medial malleolar fragment was apparent in 
the post-reduction X-ray films, we feel that it could be initially 
overlooked, and failure to treat it would result in a less than 
acceptable outcome. We propose that a separate subtype of 
supination with combined external rotation and adduction may 
be considered when this particular pattern of the medial 
malleolus is accounted. Special attention should be given in 
cases of trimalleolar fractures followed by the posterior ankle 
dislocation, in which a computerized tomography (CT) scan 
may be helpful. From the therapeutic point of view, the main 
challenge posed is pre-operative planning alterations to include 
the fixation of the small deltoid avulsion fragment which may 
not be amenable to screw fixation due to its size. A CT scan with 
three-dimensional reconstruction would be helpful for the pre-
operative planning in such cases.

Discussion

A non-weight-bearing cast for 4 weeks was used, followed by a 
partial weight-bearing brace and range of motion exercises were 
introduced. At 6 weeks, full weight-bearing was allowed, and at 
8 weeks, the brace was discontinued.
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Figure 1: Case 1 - anteroposterior (a) and lateral (b) pre-
operative radiographs after the reduction of the posterior 
dislocation.

Figure 2: Case 1 - post-operative 
radiograph.

Figure 3: Case 2 - anteroposterior (a) and lateral (b) pre-
operative radiographs after the reduction of the posterior 
dislocation.

Fig u re  4 :  Case  2  -post-
operative radiograph.



contrary, Hintermann et al. found that the frequency and 
severity of chondral lesions increased from type B to type C 
ankle fractures, using the Danis–Weber AO classification, but 
they found no difference between type A and type B fractures 
with regard to the severity of articular damage [10].

In conclusion, we believe that awareness of this fracture pattern 
will help to minimize misdiagnosed and mistreated injuries of 
this type.

Conclusion
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Clinical Message

Trimalleolar fracture-dislocation of the ankle with a double 
fragment of the medial malleolus is a pattern which can be 
provoked by a mechanism of supination with combined 
external rotation and adduction. We propose a separate 
subtype in Lauge-Hansen classification when this pattern of 
the medial malleolus is accounted. Awareness of this fracture 
pattern will help better pre-operative planning.
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