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Knnunuku MNCnuTyBaka

Abstract

Fractures of the talus do not occur frequently, accounting for about 0.1% of all fractures.
Failure to achieve anatomic reduction, exponentially increases the risk of postoperative
aseptic osteonecrosis and posttraumatic osteoarthritis. The purpose of this study was to
evaluate and compare the short-term and medium-term functional outcomes in patients who
underwent open reduction and internal fixation of talus fractures. Material and methods: At
the University Clinic for Traumatology in the period between 2017 to 2020, 14 patients with
talus fractures were surgically treated. The inclusion and exclusion factors were determined,
all patients signed the consent and the study passed the ethics committee. Results: All patients
underwent open reduction and internal fixation with screws or reconstructive plate. Follow-up
was done on the 14" postoperative day, 1st month, 3™ month and 6" month. At the 6th month
follow-up, the functional outcome was tested using the Kitaoka score unified by the American
Orthopedic Foot and Ankle Society. This injury is too rare for conclusions to be brought out of
and to be compared to larger studies. Anatomical reduction is mandatory for a better outcome.
Conclusion: A protocol for the treatment of posttraumatic osteoarthritis should be introduced,
given the high rate of its occurrence despite the satisfactory surgical technique.
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VsBamok

DpaKTypute Ha TAyCOT He Ce CJyuyBaaT Uecto, M THe TpetctaByBaar okoy 0% of cute dpakTypu.
JloKOTIKY He ce TIOCTHTHe aHATOMCKA PEfyKIMja, MPOIIEHTOT Ha MOCTONepaTiBHA ACEMTUYHA 0CTEOHEKPO-
34 1 MOCTTPAYMATCKI OCTE0APTPUTIC Ce 3TojieMyBa eKCIIoHeljatHo. Llenra Ha oBaa cTyzmja Oetiie fia ce
eBA/yUPaar 1 CropefiaT KPATKOPOUHKUTE U CPEIHOPOUHUTE (hYHKIMOHAHU Pe3yNTaT! Kaj NalMeHTi o
(pakTypu Ha Tanyc Kaj Ko Gellle HarpaBeHa OTBOPeHa PefyKIyja 1 BHATpellHa (ukcaryja. Marepujan n
MeTomit: Ha YH1Bep3uTeTcKata KIMHKKA 3a Tpaymatosioruja Bo nepuoior ofi 2017 no 2020 rofita XMpYIKn
Oearperipany 14 matyeHT co pakTypa Ha TaycoT. VIHKIy3MOHUTe 1 eKCKIy3uoHuTe (akropu bea Jie-
TePMUHVPAHH; CHTe MAIl{eHTH MOTIHIIAA MCMeHa COTTACHOCT 3a YUeCTBO BO CTY/IMjaTa 1 CTy/ujaTa Oetlie
onobpeHa oj1 cTpaHa Ha Etnukata Komucuja Ha MemuipHckuot dakynret. Pesynraru: Kaj cure natpenTi
Dellle HarpaBeHa OTBOpEHa KpBaBa perosuimja 1 (ukcamja co mpacdoBu Wi PeKOHCTPYKTUBHA TUIOUKA.
Kaj cure maryenTHTe Gellie HanpaBeHa aMO/IaHTCKa KOHTposa 14-TroTnocTorepaTiBeH fieH, 1-B1oT Mecetl,
3-THOT Mecell 1 6-ToT Mecell. Bo TekoT Ha ambynaHTCKaTa KOHTPO/a 6-THOT Mecel] Kaj CiTe ce MpaBelie
00jeKTHBHO 1 (DYHKIIMOHATHO TECTHDakbe Ha (DYHKLIMjaTa Ha 3r71000T. 3a Taa IprmMeHa ro ofopasme Kitaoka
score yancuippan o American Orthopaedic Foot and Ankle Society. OBaa roBpejia € MHOTY peTka 3a Jja
Ce M3HECAT 1 Criopefiat rorojiemu cry/iu. Cerax, Cite TIOroieMu CTyiu off pehepeHTHNI TpayMa 1{eHTpy
BOZIAT KOH MCTHOT 3aKITy40K, & TOA € JIeKa TPETMAHOT Ha OBHe (hpaKTypy e KoMIieKceH. [ToCTUTHYBabeTo Ha
aHaToMCKa pefyKiyja e BayKHO 3a Tofiobap nexoft. 3axyuok: Tpeba fja ce BoBe/ie HEeKOj MPOTOKOT 3a TpeT-
MaH Ha MOCTTPAyMaTCKUOT OCTEOAPTPHT, CO OTJIe]] Ha BUCOKMOT TPOLIEHT Ha HETOBO T0jaByBae U MOKPA]
3a/I0BOJIUTE/IHATA OMePATVBHA TEXHMKA.



Introduction

Fractures of the talus do not occur
frequently, accounting for about
0.1% of all fractures. They are di-
vided into 3 groups: fractures of the
body, neck and head of the talus.
The fractures of the neck account
for about 50% of all talus fractures,
or 45% according to a study by El-
gafy et al'. Proper treatment of these
fractures is a major challenge from
multiple aspects. Due to the fact
that most of the surface is articu-
lar and loading, it is necessary to
reduce the talar fractures anatomi-
cally. Failure to achieve anatomic
reduction exponentially increases
the risk of postoperative aseptic
osteonecrosis and posttraumatic
osteoarthritis. To plan the proper
treatment of the above-mentioned
fractures, certain important fea-
tures of the talus have tobe noted.
The talus occupies a significant and
central place in the tarsus, without
which the movements in the ankle
would not have taken place and the
weight would not have been proper-
ly distributed to the other bones in
the front of the foot. It is important
to mention:

1. Anatomical features

The talus is composed of body,
head and neck. The talus has
multiple articular surfaces. In
the upper part of the body, it is
articulated with the tibia and fib-
ula, in the lower part of the body
with the calcaneus, while in the
front part with the head with the
normal bone. There are no mus-
cle-tendon attachments on this
bone. The biomechanical role of
this tarsal bone is transferred to
the forces of the lower leg.

1. Specific and vascularity

The blood supply to the talus is
highly specific since almost 60%
of its surface is cartilaginous;
only a small portion of the talus
may be perforated by blood ves-
sels. There is a ring of blood ves-
sels around the head and neck of
the talus, consisting of the anteri-
or and posterior tibial artery and
perforated peroneal arteries. If
those areas of nutritional artery
entry are disrupted, avascular
necrosis and subsequent ankle
arthrosis can easily occur?. The
most common mechanism for
these fractures to occur is forced
dorsiflexion with axial loading.
Accompanying fractures may be
bimalleolar fractures, namely
medial malleolar fractures.

The purpose of this study was to
evaluate and compare the short-
term and medium-term functional
outcomes in patients who under-
went open reduction and internal
fixation of talus fractures.

Materials and methods

In the period between 2017 and2020,
14 patients with talus fractures
were surgically treated at the Uni-
versity Clinic for Traumatology. Of
these, 10 were male patients and 4
female patients. The mean age of
the patients was 44 years. Only pa-
tients who met the inclusion crite-
ria, operatively treated fractures,
and signed consent to participate
in the study were included in this
study.

The study included patients with ta-
lus fractures who met the following
inclusion factors:
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+ No more than 2 comorbidities;

+ No open fracture;

+ No previous disability of the in-
jured limb;

+ Isolated trauma to the talus
without accompanying injuries.

All fractures were classified accord-
ing to the Hawkins classification’.
According to it, the fractures are di-
vided into 4 groups:

+ Type 1 - unlocated fracture;

+ Type 2 - dislocated fracture with
displacement of the subtalar
joint;

+ Type 3 - dislocated fracture with
subtalar luxation and ankle luxa-
tion;

+ Type 4 - dislocated fracture with
subtalar luxation, ankle luxation,
and talonavicular dislocation.

Results

According to the above-mentioned
classification, we had:

+ Type 1 - 2 patients (1 male, 1 fe-
male);

+ Type 2 - 9 patients (8 male, 1 fe-
male);

+ Type 3 - 3 patients (1 male, 2 fe-
male).

The classification was made on the
basis of computed tomography im-
ages taken from all patients. Of
the 14 patients, 5 had an associated
fracture of the medial malleolus.

All patients underwent open re-
duction and internal fixation with
screws (Picture 1) or reconstructive
plate (Picture 2). Postoperatively all
patients had immobilization dur-
ing the next 14 days. Three patients
underwent revision due to an inad-
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equate primary reduction seen on
the postoperative CT scans.

All patients were postoperative-
ly treated with LMWH, antibiotic
therapy for 5 days, and analgesic
therapy.

Follow-up was done on the 14" post-
operative day, 1t month, 3" month
and 6™ month. X-rays were taken
on the 15t month, 3 month and 6"
month, except on the first follow-up,
where the sutures were removed.

At the 6" month follow-up, the func-
tional outcome was tested using the
Kitaoka score unified by the Ameri-
can Orthopedic Foot and Ankle So-
ciety’. The following nine param-
eters were evaluated:

1. Pain - (no pain, mild pain, inter-
mittent pain, persistent pain);

2. Function - (without restrictions
or walking using a helping de-
vice);

3. Walking distance - (from being

able to walk less thanl km to
more than 6 km);

4. Terrain - (flat, stairs, mountain);
5. Walking abnormalities;

6. Sagittal movement
and flexion);

(extension

Eversion and inversion;

8. Foot stability (anteroposterior,
varus/valgus);

9. Alignment of the foot and ankle.

The maximum score of the Kitaoka
score system is 100 points, excellent
(100-85), good (85-65), unsatisfactory
(65-45) and bad (> 45)>.



Of the 14 respondents, excellent re-
sult had 2 patients (mean result of
86.5), and good result was found in
8 patients (mean result of 68).An
unsatisfactory result had 3 patients
(mean score of 48.5) and a bad result
in one patient (38 points).

Early complications were postop-
erative skin problems (areas of ne-
crosis in the area of the operative
wound) in 4 patients.

Late complications were posttrau-
matic osteoarthritis (6 patients) and
avascular necrosis (4 patients).

Picture 2. Osteosynthesis with reconstructive plate
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Discussion

This injury is too rare for conclusions
to be brought out and to be compared
to larger studies. However, all major
studies from reference trauma cen-
ters lead to the same conclusions
that the treatment of these fractures
is complex. It depends a lot on achiev-
ing absolute anatomical reduction,
but the outcome may still be unsatis-
factory due to the complex biology of
this tarsal bone.

According to a study by Halvorsen et
al., published in 2013, the percent-
age of avascular necrosis of the talus
changed according to the Hawkins
fracture classification type. A total
of 848 patients finished the follow-
up, and determined that incidence of
avascular necrosis occurrence was
5.7%in type 1, 18.4%in type 2, and type
3 increased to 44.7%. For Hawkins
type 4, due to the rarity of the injury,
it was inconclusive to bring a satis-
factory conclusion®.

In 2014, Fournier et al. conducted a
multicenter study of 114 cases of ta-
lar fractures operated in various cen-
ters’. The results were rather over-
whelming - 40% of the patients had
unsatisfactory results compared to
only 10% excellent. Avascular necrosis
occurred in 39 of the cases, and post-
traumatic osteoarthritis in 74% of the
cases. In another study conducted in
2017, Barnett et al. confirmed the
above-mentioned results of Fournier
and his coworkers. But, they empha-
sized that time was a crucial factor
in the treatment of these fractures.
If the nutritional part of the talus is
fractured, it should be operated on in
the first 24 hours following injury®°.
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Conclusion

At our Clinic, time till surgery is not
taken into account as a direct factor
to the outcome of the treatment of
certain types of talar fractures. Ana-
tomical reduction is mandatory for
a better outcome. A protocol for the
treatment of posttraumatic osteoar-
thritis should be introduced, given
the high rate of its occurrence despite
the satisfactory surgical technique.
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