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ABSTRACT

Ankle fractures are relatively common orthopaedic injuries; however, irreducible ankle fractures with or without dislocations are a rare, 
unstable type of injury that require surgical treatment. The structures impeding the accurate reduction of ankle fractures may be soft 
tissues, such as the deltoid ligament, extensor retinaculum, tendons, or bony fragments between the fracture sites. A 47-year-old male 
patient with irreducible medial malleolus and distal fibula fracture was referred for treatment. Intraoperatively, it was discovered that 
failed reduction was due to the interposition of the posterior tibial tendon in the syndesmosis. The posterior tibial tendon was pushed 
posteriorly through the tibiofibular interosseous interval and relocated to its anatomical position. Reduction and fixation were only 
achieved after relocation of the tendon. In conclusion, when anatomical reduction is not easily achieved, interposition of the posterior 
tibial tendon in the syndesmosis should be considered.

Introduction

Ankle fractures are relatively common orthopedic 
injuries; however, irreducible ankle fracture with 
or without dislocation is a rare unstable injury that 
requires surgical treatment.1 Restoration of bony 
anatomy and stability of the ankle mortise are the 
aims of any surgical intervention in ankle fractures. 
The structures impeding the accurate reduction of 
ankle fractures may be soft tissues, such as deltoid 
ligament, extensor retinaculum or tendons, or bony 
fragments between the fracture site.2-8 Interposition 
of the deltoid ligament and posterior tibial tendon 
between the medial malleolar fragment and tibia 
often causes inadequate reduction, which is relatively 
well known.3,4,7

Irreducible syndesmosis interval might be caused 
by an incarcerated tibialis posterior tendon between 
the tibia and fibula as reported previously.1,6,8,9-16 
This is rarely seen in ankle fracture dislocation, 
and a majority of the reported cases were initially 
neglected and required delayed reconstructive sur-
geries; further, some required ankle arthrodesis.10 
Therefore, orthopedic surgeons must be aware of 
this rare injury in ankle fracture dislocation, espe-
cially when there is difficulty in reducing tibiofibu-
lar syndesmosis interval at the time of surgery. The 
authors report a case of a patient who had an incar-
cerated tibialis posterior tendon in ankle fracture 
that impeded syndesmosis reduction; it was seen 
intraoperatively and was appropriately relocated to 
its original position.

Case Presentation

This case report was approved by the institutional 
review board at our hospital (a tertiary referral cen-
ter for foot and ankle surgery). Informed consent was 
obtained from the patient for publication of his medi-
cal information.

A 47-year-old man was referred to our hospital with 
the external fixator applied around the ankle joint 
from another hospital. He had sustained injury owing 
from a fall on the stairs 8 days before and had under-
gone temporary external fixation until definitive sur-
gery. At the time of admission to our hospital, there 
were no signs of infection or skin wounds, such as bul-
lae, other than external fixation wounds. Distal motor 
and sensory functions and circulation of the toes were 
intact on physical examination. Mild soft tissue swell-
ing was seen that might not hinder internal fixation 
surgery. He was a known hypertensive on treatment 
with no other comorbidities. His weight and height 
were 92.3 kg and 181 cm, respectively, and the body 
mass index was calculated as 28.1 kg/m2. 

Radiographic examination showed medial malleolar 
fracture and short oblique fracture of the distal fib-
ula with a butterfly-shaped fragment above the joint 
(Figure 1). Syndesmosis interval was wide, and the 
talus was translated anterolaterally. This injury was 
classified as rotational ankle injury, pronation–abduc-
tion stage 4 fracture according to the Lauge-Hansen 
classification, and type C in the Danis–Weber classi-
fication (Figure 2).
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Three days later, surgery for open reduction and internal fixation 
was performed under spinal anesthesia. Following the removal 
of the external fixator, a 15-cm lateral longitudinal skin incision 
was made over the fibula. The fibular fracture site was exposed 
through subperiosteal dissection, and reduction of the fracture was 
attempted. Despite several attempts, accurate reduction could not 
be achieved, and the distal fragment continued to remain extremely 
unstable. Dissection was deepened to the anterior aspect of the tib-
iofibular interval, and unexpected tendinous structure was incarcer-
ated in the tibiofibular interosseous space. This structure went from 
the proximal and posterior aspect of the tibia through the tibiofib-
ular interosseous interval to the distal and anteromedial aspect of 
the tibia (Figure 3). To identify this unknown tendinous structure, a 
medial longitudinal curvilinear incision was made over the medial 
malleolus without fixation of the fibular fracture and syndesmosis 
space. The tibialis posterior tendon was absent medially on the ret-
romalleolar groove, and the tendinous structure in the tibiofibular 
interosseous space was considered to be the strangulated posterior 
tibial tendon. The ankle joint was externally rotated, and the tibi-
alis posterior tendon was pushed posteriorly through the tibiofibu-
lar interosseous interval using the surgeon’s finger further medially 
beyond the posterior malleolus. The posterior tibial tendon was relo-
cated to its original position, and the soft tissue tendon was released 
around the ankle joint. After reduction of the tibialis posterior ten-
don (Figure 4), fibular reduction and fixation using 1/3 tubular plate, 
medial malleolar reduction and fixation using a 4.5 mm cannulated 
screw and a Kirschner wire, and syndesmosis reduction and fixa-
tion using a 4.5 mm cannulated screw were sequentially performed, 
as usual (Figure 5). The patient started a passive range of motion 
exercise of the ankle joint 2 weeks postoperatively when the surgi-
cal wounds were stabilized. At postoperative 6 weeks, radiographic 
examination showed well-maintained ankle mortise and periosteal 
reaction, and tolerable partial weight-bearing was initiated using 
crutches until full weight-bearing was achieved until 8 weeks post-
operatively. At postoperative 5 months, radiographic examination 
showed near-complete union of fractures, and the patients were 
allowed to perform all tolerable activities without any restriction. 

H I G H L I G H T S

•	 High-energy pronation injury can cause open syndesmosis interval with a 
valgus defect distal to the fibular fragment. This defect can lead to anterolat-
eral tibialis posterior tendon dislocation in the space strangulating the distal 
tibia.

•	 The interposition of the tibialis posterior tendon in the syndesmosis could be 
concurrent with entrapment of the flexor hallus longus tendon and flexor digi-
torum tendon and even with neurovascular entrapment, which might require 
urgent diagnosis and treatment.

•	 A missed diagnosis could lead to catastrophic clinical condition, more exten-
sive reconstructive surgeries and even ankle fusion, and to avoid this, the 
tibiofibular syndesmosis and retromalleolar groove should be explored intra-
operatively with a high level of suspicion.

Figure 1.  The patient presented with an external fixator applied for an unstable 
ankle fracture at an outside hospital. The radiograph was taken before the surgery 
at our hospital. Figure 2.  Three-dimensional computed tomography images show the ankle fracture 

with pronation-abduction injury and tibiofibular diastasis. The talus is displaced 
anteriorly and laterally.

Figure 3.  Intraoperative picture shows the posterior tibial tendon (asterisk) in the 
syndesmotic space passing from the posterior aspect through the interosseous 
membrane to the direction of the navicular bone anteriorly and medially.

Figure 4.  The posterior tibial tendon (asterisk) is reduced to its original position in 
the retromalleolar groove.

Figure 5.  Postoperative radiographs show anatomical reduction and fixation of the 
medial malleolar fracture and high fibular fracture as well as tibiofibular 
syndesmosis.
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One year postoperatively, bony union was complete on radiographic 
examination. On physical examination, a 5° limitation of passive dor-
siflexion of the ankle was observed compared to that on the contra-
lateral side; however, the patients did not have any difficulty during 
daily living and sports activities. The power of ankle dorsiflexion, 
plantar flexion, inversion, and eversion was symmetric between the 
injured and contralateral sides, and single heel raise was possible on 
the injured side (Figure 6). 

Discussion

Several cases of irreducible ankle fracture-dislocation have been 
reported previously. Soft tissue, such as the deltoid ligament or tibia-
lis posterior tendon, is most often interposed in the medial ankle joint 
and is known to interfere with the anatomical reduction of the ankle 
mortise.6 The tibialis posterior tendon could be dislocated in several 
directions. First, the tibialis posterior tendon can be incarcerated 
between the medial or posterior malleolar fractures in the forward 
direction. In such cases, inadequate reduction of the ankle mortise is 
usually observed; however, Hunter and Bowlin5 reported that it could 
be found in an intact ankle mortise. Second, the tibialis posterior ten-
don can be dislocated medially and anteriorly to the anterior aspect 
of the medial malleolus as was reported by Al Khudairy et al.2 This 
injury could be easily neglected if it is not suspected preoperatively. It 
presents as a localized swelling with a palpable mass on the anterior 
side of the medial malleolus. Third, tibialis posterior tendon could be 
dislocated laterally and anteriorly in the distal tibiofibular syndesmo-
sis or interosseous space strangulating the distal tibia. 

Although incarceration of the posterior tibial tendon in the tibiofibu-
lar syndesmosis is a very rare condition impeding adequate reduc-
tion of ankle fractures, several case reports have been previously 
published.1,6,8,9-16 Thoreau et al8 reported some consistent features in 
this type of injury: high-energy trauma, AO 44-C2 fracture, open dis-
tal syndesmosis, anterolateral translation of the talus, and increased 
medial clear space. Heinecke et al17 reported that pronation injury 
mechanism could cause this type of injury, which usually has a syn-
desmosis interval with a valgus defect distal to the fibular fragment. 
In this injury, anatomical reduction could not be achieved easily. 
Lacasse et al6 reported a case in which they showed inadequate ana-
tomical reduction at first and then multiple operations were required 
to obtain an accurate anatomical alignment.

The interposition of the tibialis posterior tendon in the syndesmo-
sis could be concurrent with entrapment of the flexor hallus longus 
tendon and flexor digitorum tendon,9,14 and even with neurovascular 
entrapment,14 which might require urgent diagnosis and treatment. 
Strangulation of the tibialis posterior tendon around the distal tibia 
through the syndesmosis is not a probable direction of dislocation 
and could be susceptible to missed diagnosis. Six of 11 published 
case reports described initially missed the diagnosis,6,8,10,12,13,16 and 
these led to more extensive reconstructive surgeries and even ankle 
fusion.10 Two case reports described the clinical features of the 
neglected posterior tibial tendon incarceration in the syndesmosis, 
where the patients showed equinus contracture and claw-toe defor-
mity mimicking ischemic contracture.10,12

Conclusion

Orthopedic surgeons need to have a high index of suspicion of the 
possibility of an interposed tibialis posterior tendon in the widened 
tibiofibular syndesmosis as a reason for irreducibility of a high-
energy pronation abduction-type ankle fracture. Missed diagnosis 
can lead to catastrophic clinical results. This can be avoided by judi-
cious exploration of the tibiofibular syndesmosis and retromaleolar 
groove at the time of surgery.
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