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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.! 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.”® 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.*47

Irreducible syndesmosis interval might be caused
by an incarcerated tibialis posterior tendon between
the tibia and fibula as reported previously.¢1®
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."
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/m?.

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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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.

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.

HIGHLIGHTS

+  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 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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Figure 6. The patient could perform the single heel raise on this injured side at
postoperative 1 year, which shows the intact posterior tibialis function.

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.® 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 Bowlin® 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.? 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¢ Thoreau et al® 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 al’” 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 al® 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,*** and even with neurovascular
entrapment,'* 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,®®!121316 and
these led to more extensive reconstructive surgeries and even ankle
fusion.” 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.'*!?

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.

Informed Consent: Informed consent was obtained from the patient.

Author Contributions: Concept - H.H., L.K.M.; Design - H.H., ].H.C., KM.L.; Supervi-
sion - K.M.L.; Data Collection and/or Processing - H.H., ].H.C.; Analysis and/or Inter-
pretation - H.H,, J H.C., KM.L,; Literature Review - H.H., ].H.C.; Writing - H.H.,
L.K.M.; Critical Review - ]J.H.C.

Declaration of Interests: The authors have no conflicts of interest to declare.

Funding: The authors declared that this study has received no financial support.

References

1. Walker RH, Farris C. Irreducible fracture-dislocations of the ankle associated
with interposition of the tibialis posterior tendon: case report and review of
the literature of a specific ankle fracture syndrome. Clin Orthop Relat Res.
1981;160(160):212-216. [CrossRef]

2. Al Khudairy A, Zafar MM, Padinjarathala BA. The unexpected with ankle
fracture: traumatic tibialis posterior tendon dislocation: a case report and lit-
erature review. Foot Ankle Spec. 2013;6(6):482-489. [CrossRef]

3. Coonrad RW, Bugg Jr EL Trapping of the posterior tibial tendon and interposi-
tion of soft tissue in severe fractures about the ankle joint. / Bone Joint Surg
Am. 1954;36-A(4):744-750. [CrossRef]

4. Gaston SR, McLaughlin HL. Complex fracture of the lateral malleolus.
J Trauma. 1961;1(1):69-78. [CrossRef]

5. Hunter AM, Bowlin C. Posterior tibial tendon entrapment within an intact
ankle mortise: a case report. ] Foot Ankle Surg. 2015;54(1):116-119. [CrossRef]
6. Lacasse JS, Laflamme M, Penner MJ. Irreducible fracture-dislocation of

the ankle associated With interposition of the tibialis posterior tendon
in the syndesmosis: A case report. ] Foot Ankle Surg. 2015;54(5):962-966.

[CrossRef]

7. Lee H, Horan T. Internal fixation in injuries of the ankle. ] Surg Gynecol Obstet.
1943;76:593.

8. Thoreau L, Kaminski L, Putineanu DC. Irreducible ankle fracture dislocation

due to posterior tibialis tendon interposition: diagnostic and clues for early
management - A case report. Trauma Case Rep. 2019;20:100175. [CrossRef]

9. Adla DN, Hutchinson RJ, Scott IR. An unusual fracture-dislocation of the ankle:
a case report. ] Bone Joint Surg Am. 2004;86(10):2287-2289. [CrossRef]

10. Anderson JG, Hansen ST. Fracture-dislocation of the ankle with posterior tibial
tendon entrapment within the tibiofibular interosseous space: a case report of
a late diagnosis. Foot Ankle Int. 1996;17(2):114-118. [CrossRef]

11.  Ermis MN, Yagmurlu MF, Kilinc AS, Karakas ES. Irreducible fracture disloca-
tion of the ankle caused by tibialis posterior tendon interposition. J Foot Ankle
Surg. 2010;49(2):166-171. [CrossRef]

12. Heini PF, Ganz R. Anterolateral subluxation of the talus after overlooked
dislocation of the tibialis posterior tendon. J Orthop Trauma. 1994;8(5):449-
453. [CrossRef]

414


https://doi.org/10.1097/00003086-198110000-00031
https://doi.org/10.1177/1938640013502726
https://doi.org/10.2106/00004623-195436040-00005
https://doi.org/10.1097/00005373-196101000-00010
https://doi.org/10.1053/j.jfas.2014.09.028
https://doi.org/10.1053/j.jfas.2014.04.009
https://doi.org/10.1016/j.tcr.2019.100175
https://doi.org/10.2106/00004623-200410000-00023
https://doi.org/10.1177/107110079601700211
https://doi.org/10.1053/j.jfas.2009.10.006
https://doi.org/10.1097/00005131-199410000-00016

Han et al. / Acta Orthop Traumatol Turc 2022; 56(6): 412-415

13.

14.

15.

Li X, Zhu Y, Xu X. Case Report Malunion of ankle fracture with displaced
posterior tibialis tendon: a case report and review of the literature. Int J Clin
Exp Med. 2018;11(3):2674-2679.

Pankovich AM. Fracture-dislocation of the ankle trapping of the Postero-
Medial Ankle Tendons and Neurovascular Bundle in the tibiofibular interosse-
ous Space: a case report. ] Trauma. 1976;16(11):927-929. [CrossRef]

Parrish TF. Fracture-dislocation of the ankle: an unusual cause of failure
of reduction: a case report. /] Bone Joint Surg Am. 1959;41-A(4):749-751.
[CrossRef]

415

16.

17.

Sato R, Tsuchida Y, Murakami H, et al. Fracture dislocation of the ankle with
posterior tibial tendon entrapment within the tibiofibular interosseous space:
A case report. Trauma Case Rep. 2019;23:100235. [CrossRef]

Heinecke M, Hofmann GO, Mendel T. Irreducible ankle fracture due to incar-
ceration of the long flexor tendons together with the neurovascular bundle in
the tibial fibular interosseous space: a case report and short literature review.
J Foot Ankle Surg. 2020;59(4):849-852. [CrossRef]


https://doi.org/10.1097/00005373-197611000-00013
https://doi.org/10.2106/00004623-195941040-00018
https://doi.org/10.1016/j.tcr.2019.100235
https://doi.org/10.1053/j.jfas.2019.10.012

