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Case report
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Abstract: Introduction: Open extruded fractures
of the talus occur in 2% of talar fractures. These frac-
tures are challenging for surgeons due to complica-
tions such as infection, nonunion, and arthritis. The
most common treatment method is talus reimplanta-
tion and osteosynthesis.

Case report: A 19-year-old presented with an
open extruded fracture of the talus, classified as Haw-
kins II, following a fall from a height. Emergency sur-
gery involved wound debridement, talus reimplanta-
tion, osteosynthesis with modified external fixation for
dynamic ankle joint fixation (Mitkovic-type), and two
Kirschner wires. Fragments were repositioned under
C-Arm fluoroscopy. The patient received a 14-day anti-
biotic regimen (Cephalosporins, Aminoglycoside, Met-
ronidazole) and thromboembolic prophylaxis for 35
days. After 6 weeks we allowed movements in the an-
kle joint with physical therapy. Gradual weight-bearing
was allowed after 8 weeks. The osteosynthetic material
was removed after 18 weeks, with full weight-bearing
achieved after 6 months. Radiographic follow-up was
conducted up to 24 months postoperatively, showing
excellent healing with minimal dorsiflexion restriction.

Conclusions: Treating this injury is a significant
challenge. External fixation can be a viable method for
managing open luxation fractures of the talus.

Keywords: accidental falls, ankle joint, Kirschner
wires, external fixators, talus.

INTRODUCTION

An open fracture and extrusion of the talus is a
rare injury, accounting for 2% of all talar fractures. It
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typically results from high-energy impacts involving
significant tibiotalar dorsiflexion or plantar flexion
with subtalar pronation or supination (1). All soft tissue
connections of the talus are severed and the anatomi-
cal relationship with the tibia, calcaneus, and navicular
bone is disrupted (2). The main complications include
infection, arthritis, and avascular necrosis of the talus.
The common treatment methods are reimplantation
and osteosynthesis, with talectomy and tibiocalcaneal
arthrodesis used less frequently (3-5).

CASE REPORT

A 19-year-old female presented with an open ex-
truded fracture of the right talus following a fall from a
height of approximately 1 meter. An ambulance trans-
ported the patient to our hospital 1 hour after the inci-
dent.We established with the first clinical examination
a laceration on the lateral side of the ankle joint mea-
suring about 10 cm with a fracture of the neck of the
talus and extrusion of the posterior part of the talus,
lateral malleolus and part of tibial pilon through the
wound. The radiographs show a fracture of the neck of
the talus and luxation (extrusion) of the posterior part
of the talus (position in ankle joint) from the talocalca-
neal without tarsus-metatarsus dislocation (Figure 1).
We classified it as Hawkins II type talar fracture ac-
cording to the modified classification of these injuries
according to Canale and Kelly (6).

After a short preoperative preparation and radio-
logical diagnosis of the injury, the operative procedure
was started within four hours of the patient’s admis-
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A B
Figure 1. A - clinical and B - radiography images
show approximately 10 cm laceration on the lateral
aspect of the right ankle with a posterior talus, part

of the tibial pilon, and lateral malleolus completely
extruded through the skin

sion. Before the actual operation, two hours after ad-
mission to the hospital, the patient received antibiotic
therapy (second-generation Cephalosporins and Ami-
noglycosides) as well as anti-tetanus protection. Under
general anesthesia, we performed wound irrigation,
debridement, and intraoperative swab collection. The

Figure 2. Excision of necrotic soft tissue (A)
and reimplantation (B) of the talus

extruded talus was repositioned under C-Arm fluoros-
copy (Figure 2) and fixed with two Kirschner wires
(Figure 3).

Figure 3. Minimally percutaneous osteosynthesis
of the talus with two Kirschner wires.
A and B - Intraoperative look (shew), C - Anterior
Posterior (AP) dorsoplantar radiograph view
and D - lateral radiograph view

After radiographic confirmation that the fragments
of the talus were successfully brought to the anatomi-
cal position in both the ankle and talocalcaneal joints,
we tested the movement and stability of the ankle joint
fragments using C-Arm fluoroscopy. Following this as-
sessment, we proceeded with the external fixation of
the ankle joint in a neutral dorsiflexion position. This
was achieved using the Mitkovic type M20 external
fixator, which has been modified for rigid and dynam-
ic external fixation of the ankle joint (Figure 4). The
procedure concluded with wound drainage and closure.

Figure 4. Placement of Mitkovic-type external
fixator M20 modified for rigid and dynamic ankle
Jjoint fixation
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The patient was verticalized on the 1% postoper-
ative day and trained to walk using crutches. We pre-
scribed a regimen of second-generation cephalosporin
antibiotic therapy (Cefuroxime 4.5 g/day i.v), amino-
glycosides (Amikacin 4g/day i.v) and Metronidazole
(1,5 g/day i.v) for 7 days. Thromboembolic prophylax-
is was administered for 35 days, alongside analgesics
for pain management. The patient remained hospital-
ized for 14 days until the sutures were removed, during
which the wound healed without infection.

Pin site care was performed twice a week while in
the hospital, and subsequently at another medical in-
stitution. A wound swab revealed the presence of two
bacteria: Staphylococcus aureus and Pseudomonas
aeruginosa. Despite this finding, we did not change
the antibiotic therapy. Laboratory findings for inflam-
mation remained within normal limits during the hos-
pital stay. We also closely monitored clinical signs of
wound healing and, based on this assessment, deter-
mined the appropriate duration of antibiotic therapy.

The external fixator was unlocked to allow move-
ment in the ankle joint after 6 weeks, and the patient
was referred to physical therapy, which included kine-
siotherapy, electrotherapy, and pulsed magnetic field
therapy. Partial weight-bearing of 10-20% was allowed
after 8 weeks. At the 10-week mark post-trauma, ankle
radiographs were taken to examine the Hawkins sign.
After 12 weeks, the patient was permitted to bear 50%
of their weight.

The Kirschner wires were removed after 12 weeks,
and the fixator was removed under intravenous anes-

i

Figure 5. Radiography 24 months after operation
shows well-maintained density of the talus;
A - Anterior Posterior (AP) dorsoplantar radiograph
view and B - lateral radiograph view

thesia after 18 weeks. Following this, the patient was
referred for further physical therapy with a plan to
gradually transition off crutches within two weeks and
achieve full weight-bearing on the injured leg. There
were no signs of deep infection around the pins.

The patient attended check-ups every two weeks
initially, and after the removal of the fixator, every two
months. Radiographic follow-ups were conducted up
to 24 months postoperatively (Figure 5).

On the last radiographs, there were no signs of ar-
thritis in the ankle joint, and the talus healed in an ex-
cellent position. A radiographic examination showed
no sign of avascular necrosis of the talus. The clinical
findings of the ankle joint at the end of the treatment
were excellent with optimal plantar flexion of 50° and
with a restriction of ankle motions of 10° in dorsiflex-
ion that which did not significantly impair walking or
normal daily activities (Figure 6).

Figure 6. Functional recordings 24 months after
operation, A - maximal plantar flextion of ancle
joint (50°); B - Dorsiflection of ancle joint (-10°)

Figure 7. MRI of the right ankle and foot after
24 months of follow-up. A and B views show complete
bony union with no signs of instability, avascular
necrosis, or talar collapse

DISCUSSION

Traumatic extrusion of the talus is a rare injury
that occurs after high trauma energy. Exaggerated an-
kle plantar flexion with extreme subtalar supination
causes dislocation and disruption of ligaments. Many
treatment options are described in the literature, but
none of them guarantee a successful result. Of course,
there is no consensus about appropriate treatment (7).

Not so long ago, talectomy with primary tibiocal-
caneal arthrodesis was preferred over reimplantation
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(8). In his study, Issaoui suggested that complete-
ly extruded or grossly contaminated thallus should
be replaced (9). Some authors, to reduce the risk of
infection, delay reimplantation of the talus and use
antibiotic cement in the form of talus while awaiting
results. Immediate talus reimplantation and osteosyn-
thesis are most often performed. After reimplantation
osteosynthesis of the talus can be performed by ORIF
(open reduction and internal fixation), percutaneous
Kirschner wires, or external fixation (10). We decided
to use the Mitkovic-type external fixator M20, mod-
ified for dynamic external fixation of the ankle joint
(11, 12). In our case, respecting all operational postu-
lates treatment of an open fracture, using antibiotics
and anti-tetanus protection, surgical debridement, and
using external fixation very carefully, we reduced the
risk of infection and avascular necrosis.

Otherwise, external fixation can be a definitive
method of treatment, although often in practice it is
temporary (13). In our case, we used the method of ex-
ternal fixation as a definitive method of treatment, with
additional stabilization by percutaneous Kirschner
wires.

The use of antibiotics in the case of an open frac-
ture is long-term and lasts at least 2 weeks. The combi-
nation advised initially is similar to that for other open
fractures (14). We used triple antibiotic therapy for
two weeks. We had no wound infection.

The pin site care that we implemented was by the
standard recommendations for pins site care (15).

The mean healing time of a talus neck fracture in
this type of fracture is 10-12 weeks on average (16).
In our case, talus union was visible on radiographs at
about 14 weeks, but we kept the external fixator for
another 4 weeks as a precaution.

Of course, the percentage of occurrence of avas-
cular necrosis of the talus is of great concern to the sur-
geon. Unfortunately, that is hard to predict today. The
most important and only indicator of revascularization
of the talus which is observed on conventional radio-
graphs, 6 to 12 weeks after the injury is the Hawkins
sign. We had Hawkins sign on the control radiographs
in that period. Most authors agree that the follow-up
time for patients with a talus fracture is about 2 years
(17). In our case, no avascular necrosis occurred 24
months after the operation.

The functional results of the treatment of open
and extruded fractures of the talus neck in our case
correspond to the results of the treatment described in
the literature (18, 19). In the literature, there are no
clearly defined treatment guidelines for this injury.
The first choice of treatment which showed good and
promising functional results is the reimplantation of

fractured talus and osteosynthesis. Recent studies rec-
ommend that immediate reimplantation of extruded ta-
lus in open fracture is the safest procedure with a very
favorable treatment effect (18, 19).

CONCLUSIONS

In conclusion, in our case, by observing all the
principles of treating an open fracture, using antibi-
otics, anti-tetanus protection, irrigation, debridement
of the wound, repositioning of the talus, and fixation
with the method of external fixation and additional
Kirschner wires, we obtained a good anatomical and
functional result treatment. Certainly, this type of
treatment does not exclude arthrodesis or arthroplasty
of the ankle joint. The success of such treatment sup-
ports our therapeutic choice. We had no side effects
such as avascular necrosis, infection, or talar collapse,
achieving a good functional outcome with a relatively
less invasive procedure contributing to a better quality
of life for the patient.

Abbreviations

AP - Anterior Posterior

ORIF - Open reduction and internal fixation
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Sazetak

LECENJE OTVORENOG EKSTRUDIRANOG PRELOMA VRATA TALUSA
KOMBINOVANOM METODOM SPOLJASNJE FIKSACIJE MODIFIKOVANE
ZA DINAMICKU FIKSACIJU SKOCNOG ZGLOBA I KIRSCHNEROVIM IGLAMA
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Uvod: Otvoreni ekstrudirani prelom talusa pred-
stavlja 2% od svih preloma talusa. Zbog brojnih kom-
plikacija (infekcija, nesrastanje, artritis) predstavlja
veliki izazov za hirurga. Najcesée koris¢eni metod le-
¢enja je reimplantacija talusa i osteosinteza.

Prikaz sluc¢aja: 19-godisnji pacijent zadobio
je otvoreni ekstrudirani prelom talusa tipa Hawkins
II nakon pada sa visine. Hitni operativni zahvat ko-
ji smo uradili bio je debridman rane, reimplantacija
talusa, osteosinteza sa spoljnom fiksacijom modifi-
kovanom za dinamicku spoljasnju fiksaciju sko¢nog
zgloba (Mitkovié-tip) i dve Kirschnerove igle. Repo-
ziciju fragmenata kontrolisali smo C-Arm fluorosko-
pijom. Pacijentu je ordinirana 14-dnevna antibiotska
terapija (cefalosporin, aminoglikozid, metronidazol)
1 tromboembolijska profilaksa u trajanju od 35 dana.
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