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Open Ankle Injury without Associated Fracture or Dislocation Requiring
Surgical Intervention: A Case Report

Braden Womack', Joseph Brenner VII', Andrea Montalbano', Chris Sanford Jr'

Learning Point of the Article:
Open ankle injuries require extensive assessment as static radiographs may not show the full extent of injury and repairment using non-
absorbable suture and suture anchor augmentation is a viable option.

Introduction: Bonyandligamentous ankle injuries are some of the most commonly treated injuries by orthopedic surgeons. Open ligamentous
ankle injuries without an associated fracture or dislocation are rare and to our knowledge have only sparsely been described in the literature. We
present a case and successful treatment of an open lateral ankle injury with capsular rupture and ligamentous damage without fracture or
dislocationina22-year-old female. Due to the rarity of this injury, there is not a standard treatment protocol.

Case Report: A 22-year-old female presented with an open ankle injury while playing volleyball after a sudden varus and inversion force. An X-
ray obtained atan outside hospital showed no acute fracture or dislocation of the ankle joint. In the operating room, stress examinations showed a
positive anterior drawer and a positive varus stress test. Heavy non-absorbable suture was used to repair the ruptured ligaments with the ankle
capsule. Augmentation of the repair was performed with a suture anchor placed in the lateral aspect of the distal fibula with one limb running
posterior and distal while the other limb reinforced the repair. Subsequently at 6-months post-operative the patient returned to full weight-
bearing and radiographs showed maintenance of ankle alignment with no radiographic or clinical signs of instability.

Conclusion: Open ankle injuries without dislocation or fracture are very rare. Therefore, an ample assessment should always be conducted with
anunderstanding that the extent of the injury may be underestimated via static radiographs. Surgical repair is necessary for treatment and we have
described one technique through which treatment of open lateral ligamentous ankle injury is possible.
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Introduction

Ankle injuries are common with the lateral ligament complex of
the ankle being the single most injured structure of the body [1].
Often times, these injuries are limited to the anterior talofibular
ligament (ATFL) and occur without disrupting the skin [1, 2].
While these injuries make up the majority seen to the lateral
ankle, there are also instances of open ankle injuries with and
without dislocation described in the literature. Open ankle
injuries without fracture often require a high- energy trauma
involving excessive inversion due to the strength and stability of

the joint [3]. Although rare, understanding the mechanism, risk
factors, and treatment of these injuries is important to help
prevent complications such as chronic pain, joint instability, and
potential neurovascular injuries [4]. We aim to provide an in-
depth description and fluoroscopic examination of an open
lateral ankle injury with ligamentous and capsular rupture
without an associated fracture or dislocation demonstrating the
unique characteristics of the injury and providing approaches to
guiding management.
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Figure 1: Pre-operative X-rays indicate subcutaneous gas without
fracture orlateral ankle dislocation (A and B).

Case Report

A 22-year-old female presented to the emergency department
due to an ankle injury suffered while playing volleyball. The
injury occurred on impact from a jump resulting in a sudden
varus force and inversion injury to the ankle. This resultedina 7
xx 5 cm open wound overlying the lateral malleolus with
exposed bone. On presentation, there was extrusion of the distal
fibula through her skin with invagination of skin distal to the tip
of the fibula. The patient was neurovascularly intact. An x-ray
obtained at an outside hospital showed no acute fracture or
dislocation of the ankle joint. The ankle mortise was well
preserved on initial imaging (Fig. 1). The patient presented to
our institution on the day of the injury and was subsequently
taken urgently to the operating room. Antibiotics were initiated
prior tobefore transfer to ourinstitution and preoperatively.

During the operation, an extension of the open traumatic
arthrotomy was performed distally to gain exposure to the
tibiotalar joint. It was noted that the ATFL, calcaneofibular
ligament (CFL), posterior talofibular ligament (PTFL) and the
lateral ankle capsule were torn with the talus readily visible.
Once exposure was completed, stress examinations were
performed showing a negative external rotation stress test but a
positive anterior drawer and a positive varus stress test (Fig. 2).
The joint was then thoroughly examined, irrigated, and
debrided. There were no osseous or chondral injuries. The
ruptured ligaments with the ankle capsule were then
approximated and repaired with a heavy non-absorbable suture.

Augmentation of the repair was performed with a suture anchor
placed in the lateral aspect of the distal fibula. One limb of the
anchor was started posteriorly and run along the distal and
anterior aspect of the traumatic arthrotomy to reinforce the
repair. The other suture was used to further reinforce the repair
(Fig. 3). Repeat stress examination of the ankle now
demonstrated no residual instability with varus tilt or anterior
drawer tests. The wound was closed in a standard layered
fashion. A soft sterile dressing and a posterior splint was were
then applied. She was instructed to remain non-weight- bearing
following surgery.

At her 2-week post-operative visit, she was transitioned into a
shortleg cast and remained non-weight- bearing. At her 6-week
post-operative visit, the patient was transitioned to a CAM
boot. She remained non-weight- bearing and began physical
therapy. At 10 weeks post-operatively, the patient progressed to
weight- bearing as tolerated and continued physical therapy. By
her 6-month visit, the patient returned to full weight- bearing
without post-operative complications. Radiographs showed
maintenance of ankle alignment with no radiographic or clinical
signs of instability (Fig.4).

Discussion

The ankle joint is formed by the distal tibia, fibula, and talus
which are stabilized by ligamentous complexes: The
tibiofibular syndesmosis (anteroinferior tibiofibular,
posteroinferior tibiofibular, and the interosseous tibiofibular
ligament), the medial collateral ligaments (superficial and deep
deltoid) and the lateral collateral ligaments (anterior talofibular,
calcaneofibular, and the PTFL). Given its anatomic location,
the ATFL is the main lateral stabilizer of the ankle joint limiting
both anterior translation and internal rotation of the talus [S].
Pure ATFL injuries are the most common lower ankle injuries,
while ATFL and CFL dual injuries are the second most
common [6]. The CFL is rarely injured in isolation because it
works in concert with the ATFL to prevent inversion of the
ankle;, increasing the amount of force the lateral collateral
ligaments can withstand [7]. However, a pure ligamentous
dislocation has been found to occur with various mechanisms.
The most common injury pattern occurs when the ankle is
maximally plantar flexed with an axial load combined with
forced inversion of the foot. This allows injuries of the ATFL
and CFL leading to a posteromedial dislocation [8]. When
recreated by Fernandesin cadaveric studies, it was observed that
this injury mechanism can also result in pure medial or lateral
dislocation with compromise of the ATFL and CFL[8].
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Figure 2: Intraoperative films indicative of ATFL and calcaneofibular
ligamentous injury. Intra-operative films show initial mortise view (A) with
negative external rotation stress view (B). Stress views reveal positive varus
stress (C) and a positive anterior drawer (D). The mortise view displays a
negative varus stress test (E) and the final lateral view shows a negative
anterior drawer test (F)

Although it is more common to observe posteromedial
dislocations with ligamentous damage, to the best of our
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knowledge only a limited number of cases have been published
describing a lateral open ligamentous disruption without
associated fracture or dislocation. Of these cases, Bryant et al.
reported 2two cases of lateral collateral ligament injuries after
extreme inversion during rock climbing, suggesting rock-
climbing shoes can cause increased stress on the lateral ligament
and capsule, resulting in open injury [9]. Carter et al. and Chun
et al. reported instances where similar injuries occurred in
basketball players causing complete ligamentous rupture of the
ATFL, CFL, and PTFL [2, 10]. Thompson et al. described a
severe inversion injury needing surgical repair [11]. In these
cases, the degree of instability caused by the injury is not well
documented, making it difficult to understand the full extent of
the injury. As one can see in our case, a complete rupture of the
lateral ankle ligaments and ankle capsule can cause significant
instability within the ankle that may not be evident on static
ankle imaging (Fig.2).

Due to the rarity of this injury, there is no standard treatment
protocol. For instance, there have been examples of using
external fixation for immobilization due to extensive
destruction and stretching of the capsule as described in Carter
et al. [10]. Bryant et al. and Chun et al. had success utilizing
surgical repair in which they used sutures to repair the damaged
ligaments and capsule for restoration of function, which lead to
ahighrate of return to pre-injurylevel [2, 10, 12].In our case, we
demonstrate successful management of this rare open lateral
ankle injury without dislocation using non-absorbable suture
and suture anchor augmentation to repair the lateral ankle
ligaments and capsule, restoring ankle joint stability.

B

Figure 3: Open lateral dislocation with ligamentous injury can be treated utilizing a suture anchor. Injury to the ATFL and calcaneofibular

ligaments was noted without associated osseous injury (A). Augmentation of primary repair was made with a suture anchor (B).
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Figure 4: Post-operative films show successful operative fixation. Six-month

post-operative films show stable hardware with no evidence of syndesmotic
widening or osseous abnormalities (aandb).

Conclusion

Open ankle injuries with disruption of the lateral ligamentous
complex and capsule without fracture or dislocation are very
rare injuries. Therefore, an ample assessment should always be
conducted with an understanding that the extent of the injury

may be underestimated viathrough static radiographs in
patients presenting with an open ankle wound. After a diagnosis
is made, prompt surgical exploration and examination is are
needed to understand the full extent of the injury before repair
of the injured ligaments is performed. We have described one
technique through which treatment of open lateral ligamentous
ankle injury is possible.

Clinical Message

Open ankle injuries without fracture or dislocation are rare. There is
no standardized approach to assessment and treatment. Given this,
we hope to outline that prompt surgical exploration and
examination is are needed to truly understand the extent of the
injury. In our case, primary suture repair with suture augmentation
was preformed.
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