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Abstract
The posterior malleolar fragment is frequently involved in rotational ankle fractures, but diagnosis and definitive management
remains controversial. Ankle fractures with a posterior malleolar component that are not identified and treated in a timely
manner may contribute significantly to future comorbidities, including continued pain, instability, and the development of
arthritis. This article highlights the anatomic features of posterior malleolar ankle fractures, the classification schemes used,
and discusses the various nonsurgical and surgical methods currently used.
Level of Evidence: Level V, expert opinion.
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Introduction

It is estimated that posterior malleolar fractures are found in

40% of rotational ankle fractures, but they may also occur in

isolation, as a component of pilon fractures, or as a compo-

nent of a distal tibia fracture.1,6,31,33 These fractures involve

both the weight-bearing portion of the tibial plafond and the

ankle syndesmosis, thus affecting tibiotalar load transfer, as

well as posterior talar and rotatory ankle stability.3,46,49

Recent attention has focused on the workup and manage-

ment of this heterogenous group of fractures and their rela-

tionship to ankle and distal tibia fracture outcomes.10,29,58

Unfortunately, numerous management controversies

currently exist. In this review, we describe the pertinent

anatomy, diagnosis, and treatment of posterior malleolus

fractures.

Anatomy and Pathomechanics

Relevant Anatomy

The ankle joint includes the superior dome of the talus and

the distal components of the tibia and fibula, forming the

saddle-shaped mortise joint. The tibial plafond and talar

dome make up the most of the joint interaction, with the

fibula providing buttressing lateral support. The natural

shape of the tibial plafond and talus forms the bony stability

of the joint; however, competent ligamentous support is

required for ankle stability. This stability at the distal tibio-

fibular joint results from the syndesmotic ligaments.8,38 The

distal tibiofibular syndesmosis can be divided into segments

by location and attachments, and include the anterior-

inferior tibiofibular ligament, the posterior-inferior tibiofib-

ular ligament (PITFL), the interosseous ligament, and the

transverse ligament (Figure 1). In posterior malleolar inju-

ries, the transverse ligament and PITFL are frequently

attached to the posterior fracture fragment.45 Another study

found that the PITFL is responsible for 42% of syndesmosis

stability.50 The superficial component of the PITFL spans

across the posterior aspect of the ankle, stretching from the

posterior aspect of the lateral malleolus of the fibula and

attaching to the posterior malleolus of the tibia (Figure 2).2,22

The transverse ligament mirrors a similar path as the PITFL,

but originates and inserts inferiorly.2,22 This allows it to form

a labrum about the joint, thus preventing posterior talar
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translation.56 The lateral talofibular and calcaneofibular

ligaments, as well as the medial deltoid ligament, stabilize

the talus within the mortise. There is little literature sur-

rounding the contributions of the remainder of the ankle

joint capsule to overall stability, although a cadaveric study

by Boardman and Lu demonstrated that a significant

amount of anterior and lateral ankle stability depended on

the anterolateral portion of the ankle capsule not defined as

part of the anterior-inferior tibiofibular ligament.4 The

musculotendinous units that cross the ankle serve as active

stabilizers. These include the peroneals laterally, the foot

and toe flexors medially, as well as the ankle dorsiflexors

and plantarflexors.22,56

Posterior malleolar fractures, either as an isolated injury

or in conjunction with a rotational component, lead to

decreased joint contact area.36 A cadaveric study by Macko

et al demonstrated that increasing posterior malleolus frag-

ment sizes lead to increased concentration of load.39 The

most significant reductions in total joint contact area

occurred with osteotomies of one-third to one-half of the

anterior-posterior margin of the joint surface, with between

65% and 80% of the total surface area lost in neutral foot

position.39 Contrary to these findings, Fitzpatrick et al

demonstrated that peak contact pressures do not increase

in simulated posterior malleolus fractures when involving

half or less of the joint surface; however, they did show that

contact stress shifts anteromedially.15 In addition to reduced

articular surface area interaction, complex fractures involv-

ing both the lateral and posterior malleoli resulted in clini-

cally significant posterior instability of the ankle, most

importantly with posterior fragments of 30-40% of the total

articulating surface.53 Interestingly, the study also showed

that the distal fibula together with the anterior-inferior tibio-

fibular ligament serve as primary restraints to posterior

translation of the ankle and could effectively stabilize the

ankle joint when posterior fragments are 20% of the articu-

lating surface or smaller. Regardless, it has been suggested

that osteoarthritis, a common complicating event associated

with posterior malleolar fractures, may be due to the

increased contact pressures, decreased total contact area, and

stresses in previously nonstressed areas.24,30,39

Another concern is the instability of the syndesmosis

following ankle fractures that involve the posterior mal-

leolus, as the PITFL is commonly attached to the frag-

ment. Miller et al46 improved syndesmotic stability in a

higher proportion of patients with bi- and trimalleolar

fractures via open reduction and fixation of the posterior

malleolar fragment using prone positioning and a

Figure 1. Medial view of the tibiofibular joint (os talus previously removed). Articular surface of the lateral malleolus (1); distal articular
surface of the tibia (2); anterior tibiofibular ligament (distal fascicle) (3); superficial component of the posterior tibiofibular ligament (4);
deep component of the posterior tibiofibular ligament or transverse ligament (5); fatty synovial fringe (6); anterior talofibular ligament (7);
calcaneofibular ligament (8); posterior talofibular ligament (9); fibulotalocalcaneal ligament or Rouvière and Canela ligament (10). Figure
and caption reprinted with permission from Golano et al.22
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posterior approach versus a supine approach and initial

reduction and fixation of the medial and lateral malleolar

segments. Additionally, 27.2% of patients initially treated

supine with fixation of the tibial and fibular malleolar

fragments required further syndesmotic fixation, and

another 24.5% required posterior fragment fixation to

adequately stabilize the ankle syndesmosis.46 This

appears to support work previously done by Gardner

et al19 showing that restoration of the posterior fragment

appears to restore ligamentous stability via the PITFL and

secures the syndesmosis.

Mechanism of Injury

Ankle fractures usually involve rotational forces transmitted

through the foot and talus and onto the overlying malleoli.

The resulting fracture pattern and injured ligaments depends

on the foot position and direction of external force at the

point of injury (Figure 3). The well-known Lauge-Hansen

classification of rotational ankle fractures is based on this

principle.36 Accurate characterization of the injury mechan-

ism and limb positioning can aid the surgeon in predicting

soft tissue and ligament involvement, applying appropriate

reductive maneuvers, and helping inform appropriate surgi-

cal interventions.26,55

Posterior malleolar fractures most often result from exter-

nal rotational injuries in either a pronated or supinated posi-

tion, although some may result from pronated-abduction

injury.60 Some of the Lauge-Hansen classifications can

result in posterior fragment fractures with sufficient energy.

Supination-adduction (SA) fractures at stage II involve ver-

tical or oblique fragmentation of the medial malleolus;

although there is a high frequency of concurrent medial

plafond involvement, estimated at 42% to 61% in stage II

supination-adduction injuries, posterior malleolar fractures

rarely occur.1,43 A high-energy stage III supination–external

rotation injury translates into the posterior aspect of the

medial malleolar structures, causing either the PITFL to

rupture or a posterior malleolar avulsion fracture to occur.

Pronated-external rotation initially involves disruption of the

deltoid ligament complex or medial malleolar fracture (stage

I); further force may result in disruption of the anterior and

posterior inferior tibiofibular ligaments or posterior malleo-

lar avulsion fracture (stage II). Stage IV involves PITFL

disruption and/or posterior malleolus fracture.

Classification

Rare reports have been made describing isolated posterior

malleolar fractures, termed Volkman or Earle fracture,

Figure 2. Anatomic dissection of the posterior ligaments of the ankle. Lateral malleolus (1); tip of the lateral malleolus (2); peroneal
groove (3); tibia (4); posterior tubercle of the tibia (5); posterior tibiofibular ligament, superficial component (6); posterior tibiofibular
ligament, deep component or transverse ligament (7); subtalar joint (8); posterior talofibular ligament (9); posterior intermalleolar
ligament (10); lateral talar process (11); tunnel for flexor halluces longus tendon (tendon was removed) (12); medial talar process (13);
calcaneoficular ligament (14); flexor digitorum longus (15). Figure and caption reprinted with permission from Golano et al.22
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with rough estimates in the literature of between 1% to

4% of all ankle fractures.12,59 The mechanism of injury is

unclear for these types of isolated fractures, but is likely

either due to hyperflexion of the ankle or a significant

vertical loading force.

More recently, work by Haraguchi et al23 has helped

classify posterior malleolar fragment fractures. Within their

study, they identified 3 major fracture patterns: type I

involves a wedge-shaped posterior fragment extending

across the tibial plafond and exiting posteromedially through

the posterior malleolus; type II was defined by a transverse

fracture line extending from the fibular notch of the tibia into

the medial malleolus; and type III fractures, so-called “shell

fractures,” were single or multiple fragments of superficial

tibial bone from the posterior malleolar lip (Figure 4).23

Importantly, type I fracture fragments were found to involve,

on average, 11.7% of the tibial plafond, whereas type II

fractures were usually more extensive, on average involving

29.8%.23 This may have an impact on determining surgical

intervention via internal fixation; larger fragment involve-

ment may result in a less stable ankle and less-than-

satisfactory patient outcomes.21,32 In contrast, type III

“shell” fractures did not include a significant enough per-

centage of the tibial plafond to warrant measurement.23

Later work by Mason et al42 has attempted to further

reorganize work done by Haraguchi et al23 and reclassified

ankle fractures involving the posterior fragment by mechan-

ism of injury and increasing severity. In the Mason and

Molloy system, type 1 fractures resulted from an avulsion-

type fracture of the posterior malleolar fragment due to pull-

ing forces from the PITFL; this was theorized to be due to a

plantarflexed ankle with rotational forces applied. This may

be analogous to a stage III supination–external rotation ankle

fracture–type injury.42 Type 2 fractures were broken into 2

subtypes: type 2A fractures involve the Volkmann area of

the posterior tibia and likely result from rotation of the talus

on the tibial plafond, similar to Haraguchi’s type I posterior

malleolus fractures; type 2B fractures, on the other hand,

involve increased rotational force that results in a secondary

fracture via continuation through the medial component of

the tibia and are most similar to Haraguchi’s type II frac-

tures.42 Importantly, both Haraguchi and Mason and Molloy

indicate that these fractures (type II and 2B, respectively)

may result in 2 or more fragments; the wary surgeon should

evaluate imaging carefully if this type of fracture is seen in

order to correctly identify all involved components during

presurgical planning.23,42 Type 3 fractures are characterized

as complete separation of the posterior tibial component via

a coronal plane fracture, which frequently resulted from a

high oblique fracture through the adjacent fibula and con-

tinuing in a similar plane.42

Figure 3. Classification of Ankle Fractures. Figure and caption reprinted with permission from Singh et al.57
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Initial Management

Physical Examination and Closed Reduction

On initial encounter, a thorough history should be taken, and

include a complete understanding of the mechanism of injury,

which might help the evaluating surgeon identify possible

patterns of injury and predict the involved anatomy. Physical

examination should include identification of soft tissue

changes, including swelling, skin tenting, open wounds, and

blanching. An assessment of neurovascular status should also

be performed prior to initial reduction attempts.

Prior to reduction, radiographs should beobtained in order to

determine if the fracture is severe enough to require immediate

reduction, help the surgeon determine what maneuvers should

be used and the appropriate splinting position, and to avoid

obscuring injury details with plaster. Reduction is commonly

performed initially in the emergency department; it should be

performed under anesthesia, which may involve either local

intra-articular block or conscious sedation. This decision can

be made based on clinical judgment and patient tolerance. After

reduction, a short leg splint or cast is applied. This varies based

on the injury type, urgency, and surgeon and patient preference.

Bimalleolar and trimalleolar fractures can be particularly

unstable.54 If reduction cannot be maintained with traditional

plaster casting, external fixation devices can be used.52,54

Postreduction Imaging

Anteroposterior, lateral, and mortise (15-degree internal

rotation oblique) radiographs should be obtained following

reduction maneuvers in order to confirm successful reduc-

tion and to guide surgical planning and management.

Figure 4. Original classification as coined by Haraguchi et al based on transverse 2DCT in 2-mm or 3-mm increments from the proximal
extent of the fracture line of the posterior malleolus to the inferior border of the lateral malleolus. Posterior malleolar fracture (A) type I,
(B) type II, and (C) type III were studied using Q3DCT-modeling to characterize 3D posterior malleolar fracture morphology and to
quantify fragment size (in cubic millimeter) and articular involvement (in square millimeter) to correlate to the original Haraguchi
classification. Figure and caption reprinted with permission from Mangnus et al.41
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Though commonly used, radiographs have not been shown

to adequately assess ankle fractures in their totality, to

include involvement of the posterior fragment, presence of

intra-articular loose bodies, or malreduction. Ferries et al14

demonstrated that computed tomography (CT) is more accu-

rate at predicting the size of posterior malleolar fracture

fragments than traditional radiographs, and that fragments

were usually oversized based on lateral radiographic esti-

mates. In contrast, a study by Buchler demonstrated good

accuracy by experienced trauma surgeons in determining

posterior malleolus fragment size with a lateral ankle radio-

graph.7 However, radiographs were poor at determining

osteochondral fragments and impaction.7 This may be due

in part to the highly complex and variable fracture patterns

associated with posterior malleolar fractures; a study by

Haraguchi et al23 showed that plain radiographs may miss

fracture extensions into the medial malleolus, which may

occur as often as 20% of the time. In the same study, the

majority of posterior malleolus fractures were posterior obli-

que (67%), with shell-type fractures accounting for 14%.23

Because posterior malleolus fracture morphology was vari-

able and may affect approach and fixation strategies, these

authors recommended post-reduction CT scans.23 At our

institution, CT scans are routinely obtained for ankle frac-

tures with posterior malleolar involvement, ankle fracture-

dislocations, and distal tibia shaft fractures with a suspected

intra-articular component. We agree that CT scans are good

for evaluating free osteochondral fragments and impaction

and can influence approach and planned fixation.

Surgical Treatment

Size of the posterior malleolar fragment has historically

determined operative fixation, with greater than 25% of the

plafond surface being an indication.11 Evidence for this

threshold has been supported by several small case

series.25,35,51 A study by Langenhuijsen et al35 recom-

mended achieving joint congruity via reduction with or with-

out surgical intervention whenever the posterior malleolar

fracture involved more than 10% of the articular surface of

the tibia. A more recent trend for posterior malleolus fixation

is a focus on restoring the syndesmosis structure. Gardner

et al19 demonstrated a 70% restoration of the syndesmotic

strength with posterior malleolus fixation compared with

40% strength via transsyndesmotic screw fixation. More-

over, using CT scans, Gardner et al20 showed that use of

transsyndesmotic screws resulted in a 52% malreduction

rate. This has also been substantiated by Miller et al,44 who

confirmed that fixation of the posterior malleolar fragment

could restore stability to the syndesmosis. Finally, posterior

talar subluxation is an important indication for posterior

malleolus fixation in order to restore ankle congruity. As

previously discussed, work by Miller et al46 and Gardner

et al19 have demonstrated significantly improved ankle sta-

bility with fixation of the posterior fragment. Further, Kar-

aca et al32 found good clinical and functional outcomes of

ankle fractures when repair included open reduction and

fixation of the posterior fragment, including in elderly

patients with less-than-ideal bone quality. Surgeons should

further be wary that small fracture fragments can interfere

with reduction of the posterior malleolus if done following

fixation of the fibula.

Even with this information, the decision on whether or

not to fix the posterior malleolus continues to be nebulous.

Survey data indicate that 56% of trauma surgeon’s fixation

indications are based on ankle stability rather than the size of

the fragment.21 Size seemed to be universally agreed upon

for fixation when greater than 50% of the plafond was

involved, whereas less than 10% involvement would be

fixed by only 9% of surgeons.21 DeVries et al11 support

fixation of posterior fragments >25% in size with good

long-term outcomes. However, work done by Drijfhout van

Hooff et al13 indicates that fixation of posterior fragments of

medium (5%-25%) and large size (>25%) should be fixated

in anatomic position in order to reduce long-term develop-

ment of osteoarthritis. At our institution, ankle stability (syn-

desmotic instability or talus subluxation) determines

whether we fix the posterior malleolus fragment. In our

experience, a posterior malleolus fragment of greater than

25% of the plafond will more often than not have some form

of instability.

Approaches

Of the various approaches, we find that the posterolateral

approach is best, as it can be used for direct visualization of

the fracture (Figure 5). This is supported by good patient

outcomes, as well, as shown by Forberger et al.17 This

approach can be done with the patient in either prone or

lateral position; preference is for the prone position if there

is a concurrent medial malleolar fracture. An advantage of

this approach is that the fibula can also be reduced and plated

through this approach. A longitudinal incision can be made

at the median point between the distal fibula and Achilles

tendon and is extended proximally from the tip of the fibula.9

Care should be taken to avoid lacerating the sural nerve,

which typically runs parallel to the incision.9 The space

between the FHL and peroneal muscles is best accessed by

working through the peroneal tendon sheath.29,60 Access to

both the posterior and lateral malleoli can be reached

between the peroneal tendon bundle and the posterior aspect

of the fibula. Although this approach does not address the

medial malleolar component, this can be resolved by a tra-

ditional medial incision.

There are several advantages to the posterolateral

approach. Primarily, it provides direct access to and visua-

lization of the posterior fragment, which allows evaluation

of the chondral surface and inspection for intra-articular

bony fragments. Obviously, this also allows the surgeon

direct access to the injured fragment, allowing him or her

to simultaneously clear out the remaining hematoma and

periosteum and better restore the articulating surface of the
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joint. This was supported by Huber et al,28 who demon-

strated a significantly greater success rate of anatomical

reduction of the posterior fragment with the direct approach

vs indirect fixation. It is important to place hardware on the

posterior malleolus first, as one can easily evaluate the

reduction and hardware position without obstruction from

hardware on the fibula or medial malleolus. Furthermore,

prone positioning allows gravity to be an assistive compo-

nent for the surgeon, helping reduce the ankle and foot into a

more anatomic position without the need of an aid. This

approach also inherently avoids approaching the major neu-

rovascular bundle (posterior tibial artery and vein, tibial

nerve) on the medial aspect of the ankle.

Alternatively, the posterior malleolus can be accessed via

a posteromedial approach, especially if there is medial

extension of the fracture consistent with a Haraguchi type

II or Mason and Molloy type 2B fracture. This requires an

incision tracking along the posterior aspect of the medial

malleolus parallel and over the posterior tibialis tendon.

Then, the flexor retinaculum is divided and the flexor digi-

torum longus and posterior tibialis tendons are reflected

anteromedially, exposing the posterior malleolus.43

Concurrent with reflection of the posterior tibialis is protec-

tion of the saphenous nerve and vein, and reflection of the

tendon of the flexor digitorum longus will help protect the

neurovascular bundle of posterior tibial artery, vein, and

tibial nerve.

Findings by Bois and Dust support this approach when

approaching the patient with medial malleolar involvement;

although osteoarthritis was evident at follow-up in 67% of

the small series of patients, clinical outcomes as graded by

the Foot and Ankle Outcomes Score (FAOS) on average was

87 points.5 Furthermore, there did not appear to be any com-

plications with wound healing. This technique is particularly

useful when the patient also has a large fragment from the

posterior tibial plafond and a concurrently disrupted PITFL,

which has been relied on to aid with partial to complete tibial

fragment reduction via the traditional approach of first

reducing and fixating the fibula; this disruption prevents

sufficient reduction of the posterior fragment without direct

manipulation.

Both posterolateral and posteromedial approaches allow

for direct visualization of the posterior malleolus and are

extensive enough for hardware application, which is

Figure 5. Intraoperative photographs depicting fixation of a posterior malleolus fracture through a posterolateral approach. (A) Pos-
terolateral incision with the patient in the prone position. Note the expected course of the sural nerve (dashed line). (B) The flexor
halluces longus-peroneal muscle interval. The arrow identifies intact fibers of the posterior inferior tibiofibular ligament. (C) Displaced
posterior malleolus and fibula. (D) Fixation with a one-third tubular plate. Note the screw at the apex of the fracture, which is creating an
antiglide effect. Figure and caption reprinted with permission from Irwin et al.29
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important when considering the current focus of ankle frac-

ture repair is to “directly fix what is broken, and directly

repair what is torn.”40 Additionally, both approach incisions

are not directly over hardware and avoid the issue of hard-

ware prominence. Recent evidence has shown significant

numbers of iatrogenic malreduction of the syndesmosis with

the standard lateral approach for fibular repair without direct

visualization of the posterior malleolus reduction.18,63

Outcomes

Malreduction

It is well known that insufficient reduction, or malreduction,

of the articular surfaces of the involved joint are a major

factor in the outcome of operatively managed ankle frac-

tures.3 Outcomes are related to the degree of restoration of

the articular surface itself and any remaining tibiotalar sub-

luxation following surgical intervention.49 Reduction of the

posterior malleolus in an injury with concurrent syndesmotic

instability may lead to improved syndesmotic reduction as

malreduction of the syndesmosis is common.18 This is likely

because the congruity of the tibial articular surface is

restored and the syndesmosis is likely reduced through an

intact PITFL; fibular length may also be obtained.58 Fitzpa-

trick et al16 showed in a cadaveric model that posterior mal-

leolus malreduction leads to syndesmotic malreduction in

the medial/lateral direction. Miller et al44 showed that pos-

terior malleolus reduction led to improved syndesmosis

reduction by utilizing postoperative CT scan for assessment.

Hardware Selection

Vidovic et al62 compared direct reduction of the posterior

malleolar fragment and use of posterior-to-anterior (PA)

screw fixation utilizing a posterolateral approach against

an indirect reduction using anterior-to-posterior (AP) screw

fixation. Excellent reduction was seen in 79% of those with

PA screws vs 45% of the those receiving AP screws.62 Zhou

found that use of cannulated screws or a buttress plate to

secure the posterior malleolus produced 82.3% excellent and

good results.64 Importantly, the posterolateral approach was

used, thereby supporting use of this approach in repair of

large posterior fragments. This appears to reflect results

reported by Miller et al46 who showed a 13-fold higher rate

of syndesmotic instability with regard to patients initially

positioned supine in comparison to prone-positioned patients

who underwent posterior malleolus fixation. As described

earlier, biomechanical analysis revealed that posterior mal-

leolus fixation confers more syndesmotic stability than

transyndesmotic fixation.17

Patient Outcomes

It is generally agreed that ankle fractures with some degree

of posterior malleolar fracture involvement tend to portend

worse functional outcomes. Verhage et al indicated that

medial malleolar fractures with a concurrent posterior mal-

leolar fragment of 5% or greater of the joint surface are

generally associated with worse long-term outcomes, with

osteoarthritis most likely to be identified in those with tri-

malleolar fractures.61 Mingo-Robinet et al demonstrated that

patients with posterior fragments of <25% of the articular

surface tended to have better outcomes overall, probably

because of the smaller loss of joint surface contact area.47

Importantly, they did not see a difference in outcomes when

repairing posterior fragments when compared to those with

nonanatomic reductions, regardless of fragment size.47 In

contrast, Langenhuijsen et al35 demonstrated that anatomic

reduction of fragments 10% and greater of the articular sur-

face resulted in better patient VAS scores, indicating that

patients do not have disabling pain or loss of function.

Levack et al37 revealed that having a posterior malleolus

fracture in a rotational ankle injury may not portend a worse

outcome when compared with PITFL injury when using

FAOS scores; there was no significant difference between

groups at 12.8 and 16.3 months.18 Unstable ankle injuries

with syndesmotic injuries and a fractured posterior malleo-

lus had similar functional outcomes when either the syndes-

mosis was fixated or the posterior malleolar fragment was

reduced and fixed, regardless of the size of the fracture

component.45 Importantly, FAOS scores were similar

between patients with either ankle fracture involving the

posterior malleolus or with higher-energy injury (fracture-

dislocation, extensive soft tissue involvement) when com-

pared with those with ankle fractures that did not involve the

posterior malleolus.45

As previously discussed, stability and useful function of

the ankle also requires careful restoration of the associated

soft tissues supporting the ankle. Weening and Bhandari

concluded that anatomic reduction of the syndesmosis

accounted for a significant improvement in functional out-

comes for patients.63

Tibial Shaft Fractures With Posterior Malleolus
Component

It is known that rotational tibial shaft fractures can have

associated posterior malleolar fractures.27,34 Hou et al

demonstrated that almost 10% of spiral-type tibial fractures

are associated with these types of concurrent injuries, and

advised routine CT scans to identify them.27 Kempegowda

et al33 reported that 9% of nailed tibial shaft fractures had a

posterior malleolar fragment in what is the largest series in

the current literature. Mitchell et al48 determined that the

posterior malleolus fractures associated with distal tibia

fractures were usually coronal and involved the posterolat-

eral aspect of the plafond. When approaching this type of

injury, Kempegowda et al33 demonstrated that 2% of tibial

shaft fractures were malreduced when including a posterior

malleolus component that was reduced and fixed prior to

tibial nailing. Up to 44% of posterior malleolar fragments

were poorly reduced when the tibia was nailed first, with
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obvious displacement of the fragment after nail placement in

31%.33 No functional outcomes were reported in this study

as their evaluation was purely radiographic. We recommend

provisional clamp fixation of the posterior malleolar frag-

ment followed by tibial nailing. By using the clamp, one can

avoid hardware obstruction of the nail path. Finally, hardware

can be applied after nail placement after first ensuring main-

tenance of the posterior malleolar fragment. Our preferred

fixation is anterior to posterior screws, as this can be easily

performed in the supine position required for tibial nailing.

Conclusion

Posterior malleolar fractures are frequently involved in the

pathology of ankle fractures and contribute to instability of

the joint. We recommend routine use of CT scans to help

detect these injuries and allow the orthopedic surgeon to

better determine the appropriate surgical approach and

treatment. Evidence supports direct posterior malleolar vs

trans-syndesmotic fixation. Controversy continues to exist

regarding the minimum size of the posterior fragment that

requires fixation; however, fragments greater than 50% cer-

tainly should be repaired and we recommend fragments

greater than 25% be fixed. Sufficient fixation of the posterior

fragment frequently results in improved syndesmotic and

ankle joint stability, and improved functional outcomes.
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