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SAZETAK

Talus prenosi teZinu celog tela na stopalo i zbog toga predstavlja vazan faktor
stabilnosti i posture. Preduslov za uspesno leenje preloma vrata talusa je pozna-
vanje anatomije, mehanizama koji dovode do preloma vrata talusa, potencijalnih
komplikacija svih metoda leenja, kao i indikacija za operativno lecenje.

Oko 55% povrsine talusa prekriveno je zglobnom hrskavicom, a dislokovani
prelomi dovode do destabilizacije vise zglobova. S obzirom da prelomi nastaju
dejstvom jakih sila, lako dolazi do kominucije i/ili dislokacije. Prelomi vrata talusa
se mogu dogoditi kao izolovana povreda, kao i u sklopu politraume (pad sa veli-
ke visine, saobracajni udes). Osnovna alatka za postavljanje tacne dijagnoze kod
sumnje na prelom talusa je rentgenska dijagnostika. Multislajsna kompjuterizo-
vana tomografija je najkorisnija za proucavanje obrasca preloma, i nezamenljiva
je u planiranju operativnog lecenja. Hokinsova klasifikacija preloma vrata talusa,
iz 1970. godine, ostala je u upotrebi do danas, a preporucene metode lecenja se
razlikuju u zavisnosti od tipa preloma. Osnovni cilj leCenja jeste anatomska re-
pozicija.

Anatomske karakteristike talusa, specifi¢na vaskularizacija i mehanizam delova-
nja jake sile” u nastanka preloma su izazovi za pravilnu klinicku evaluaciju i opti-
malno lecenje preloma talusa. Ovaj rad istice neophodnost odli¢nog poznavanja
hirurskih tehnika za odabir adekvatne metode lecenja, kako bi se predupredile
neZeljene posledice po pacijenta, koje u slucaju neoptimalnog lecenja, mogu biti
jako teske.
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ABSTRACT

The talus transfers the weight of the whole body onto the foot and is therefore
an important factor of stability and posture. The prerequisite for successful treat-
ment of talus neck fractures is knowledge of anatomy, understanding of the
mechanisms that lead to fractures of the talus neck, knowledge of the potential
complications of all treatment methods, as well as knowledge of indications for
surgical treatment.

About 55% of the talus surface is covered with articular cartilage, and displaced
fractures lead to the destabilization of several joints. Since fractures are caused
by high energy trauma, the result can easily be comminution and/or dislocation
(displacement). Fractures of the talus neck can occur as an isolated injury, as
well as part of polytrauma (falls from height, traffic accidents). The X-ray is the
basic diagnostic tool for making an accurate diagnosis, in case of suspect talus
fracture. Multi-slice computerized tomography is the most useful method for
studying fracture patterns and is indispensable in planning surgical treatment.
The Hawkins classification of talus neck fractures, from 1970, has remained in use
to this day, while recommended treatment methods vary depending on the type
of fracture. The main goal of treatment is anatomical reduction.

The anatomical characteristics of the talus, the particular blood supply, as well as
the "high energy" mechanism of fracture, pose a challenge for clinical evaluation
and optimal treatment of talus fractures. This paper highlights the necessity of
the knowledge of surgical techniques for the selection of an adequate method of
treatment, in order to prevent unwanted consequences for the patient, which in
the case of suboptimal treatment can be severe.
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Talus prenosi tezinu celog tela na stopalo i zbog toga
predstavlja vazan faktor stabilnosti i posture. Mehani-
zam preloma talusa je uglavnom pad sa visine ili de-
celeraciona povreda sa stopalom u dorzifleksiji [1,2].
Prelomi vrata talusa su posebno vazni zbog specifi¢ne
retrogradne vaskularizacije, ¢iji prekid moze dovesti do
avaskularne nekroze [3].

S obzirom da prelomi talusa predstavljaju 1%
(0,1% do 2,5%) svih preloma [4], malo je istrazivanja i
literature o metodama njihovog lecenja. Ipak, iako je
zastupljenost ovih preloma relativno mala, za ortoped-
ske hirurge je od velike vaznosti poznavanje principa
lecenja, s obzirom da posledice neadekvatnog lecenja
mogu dovesti do teskih konsekvenci po pacijenta, zna-
¢ajnog smanjenja kvaliteta Zivota, kao i visoke stope
invaliditeta [5].

Preduslov za uspesno lecenje je poznavanje anato-
mije, mehanizama koji dovode do preloma vrata talu-
sa, potencijalnih komplikacija svih metoda le¢enja, kao
i indikacija za operativno lecenje.

Cilj ovog rada je da prikazemo najvaznije anatom-
ske karakteristike, klinicku prezentaciju, kao i osnove
dijagnostike i principa lec¢enja preloma vrata talusa.

KLINICKA ANATOMIJA

Talus se sastoji od glave, vrata i tela. Ono 5to je speci-
ficno jeste da je talus kost bez misi¢nih pripoja, ¢ijih
je oko 55% povrsine pokriveno zglobnom hrskavi-
com [6].

Talus se zglobljava gornjom zglobnom povrsinom
sa tibijom, donjom sa kalkaneusom, prednjom sa navi-
kularnom kosti, te lateralnom i medijalnom sa maleo-
lusima. Samim tim, dislokovani prelomi talusa dovode
do destabilizacije vise zglobova.

U odnosu na telo talusa, vrat je anguliran medijal-
no (10° - 44°) i plantarno (5°- 50°). Takode, u odnosu na
teloi glavu, ima manje trabekula, koje su drugacije ori-
jentisane. Nagla promena u pravcu trabekula ¢ini vrat
podloznim prelomu [7].

Prelomi talusa nastaju dejstvom jakih sila, koje vrlo
Cesto sadrze rotacionu komponentu, zbog ¢ega lako
dolazi do kominucije i/ili dislokacije (varus) [8]. U ve-
likom broju slu¢ajeva (do 28%), prelom vrata talusa
udruzen je sa prelomom medijalnog maleolusa [9].

Vaskularizacija

Vedi deo talusa prekriven je zglobnom hrskavicom, dok
je manji deo dostupan za vaskularno snabdevanje. Po-
znato je da talus ima tri glavna izvora vaskularizacije
- a. tibialis posterior (47%), a. tibialis anterior (36%) i a.
peronea (17%) [10].

INTRODUCTION

The talus transfers the weight of the entire body to the
foot, which is why it represents an important factor of
stability and posture. The mechanism of talus fracture
is primarily fall from height or a deceleration injury
with the foot in dorsiflexion [1,2]. Talar neck fractures
are especially important due to the particular, retro-
grade vascularization of the talus, whose obstruction
may lead to avascular necrosis [3].

Since fractures of the talus represent 1% (0.1% to
2.5%) of all fractures [4], research and literature on the
methods of their treatment is scarce. However, although
the predominance of these fractures is relatively small, it is
of great importance to orthopedic surgeons to be well ac-
quainted with the principles of treatment, bearing in mind
that the effects of inadequate treatment may bring about
severe consequences to the patient, a significant decrease
in the quality of life, as well as a high rate of invalidity [5].

The prerequisite for successful treatment of talus
neck fractures is knowledge of anatomy, understand-
ing of the mechanisms that lead to fractures of the ta-
lus neck, knowledge of the potential complications of
all treatment methods, as well as knowledge of indica-
tions for surgical treatment.

The aim of this paper is to present the most im-
portant anatomical characteristics, the clinical presen-
tation, as well as the bases of the diagnostics and prin-
ciples of talar neck fracture treatment.

CLINICAL ANATOMY

The talus is made up of the head, neck and body. What
is characteristic of this bone is that it has no muscular
attachments and 55% of its surface is covered by car-
tilage [6].

With its superior articulating surface, the talus ar-
ticulates with the tibia; with its inferior articulating sur-
face, it articulates with the calcaneus; with its anterior
articulating surface, the talus articulates with the na-
vicular bone; and with its lateral and medial surfaces it
articulates with the malleoli. Thus, displaced fractures
of the talus lead to the destabilization of several joints.

In relation to the talar body, the neck is angled me-
dially (10° - 44°) and plantarly (5°- 50°). Also, as com-
pared to the body and head, it has fewer trabeculae,
which are of a different orientation. The sharp change
in the orientation of the trabeculae on the talar neck
render it more prone to fracture [7].

Fractures of the talus occur as the result of power-
ful force, very frequently with a rotation component,
which is why comminution and/or dislocation may
easily occur (varus) [8]. In a large number of cases (up
to 28%), talar neck fracture is compounded by the frac-
ture of the medial malleolus [9].
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Tarzalni sinus je ogranic¢en vratom talusa, sa gornje
strane, i anterosuperiornom povrsinom kalkaneusa, sa
donje strane, a potom se otvara medijalno u tarzalni
kanal, posteriorno od sustentakuluma tali kalkaneusa.
Ovo je struktura koja razdvaja prednji i zadnji subtalar-
ni zglob. To je i mesto anastomoze arterije tarzalnog
kanala, koja potice od a. tibialis posterior i arterije tar-
zalnog sinusa, koja potice od a. tibialis anterior. U toj
regiji, sa donje strane vrata talusa, nalazi se gusta nutri-
ciona mreza, te se smatra da je to najvaznija struktura
u vaskularnom snabdevanju talusa.

Ovakva specifi¢na raspodela vaskularizacije zahte-
va detaljno poznavanje anatomije, mehanizma povre-
de, dislokacije fragmenata i potencijalne povrede krv-
nih sudova, kod planiranja hirurSkog pristupa i nacina
fiksacije.

KLINICKA PREZENTACIJA | DIJAGNOSTIKA

S obzirom da prelomi talusa nastaju dejstvom jake sile
(engl. high energy injury) [11], klinicka slika moze va-
rirati od otoka, lokalne bolne osetljivosti i smanjenog
obima pokreta u regiji sko¢nog zgloba do znacajne
dislokacije i posledi¢nog deformiteta, kao i otvorenih
preloma, koji zahtevaju neodlozno lecenje.

Prelomi vrata talusa mogu se dogoditi kao izolova-
na povreda, kao i u sklopu politraume (pad sa velike
visine, saobracajni udes) [12].

Kod preloma sa dislokacijom i vidljivim deformite-
tom, telo talusa moze se palpirati distalno, u odnosu
na maleoluse, i anteriorno, u odnosu na Ahilovu tetivu.
Glava i vrat talusa mogu se palpirati anteriorno i ispod,
u odnosu na skoc¢ni zglob.

Kod ovakvih preloma sa vidljivim deformitetom i
ociglednom dislokacijom, od velikog je znacaja brza
repozicija, kako bi se izbegle mekotkivne komplikacije
(nekroza koze) [1].

Kao i kod svih ortopedskih povreda, neophodna je
procena neurovaskularnog statusa i redovno pracenje,
s obzirom da bilo kakav deficit zahteva hitnu interven-
ciju.

Kod otvorenih preloma talusa, u 84,3% slucajeva
postoje udruzene povrede, odnosno oni se deSavaju u
sklopu politraume. Rizik za nastanak rane infekcije je
Cak 41,2%, te je neophodno neodlozno hirursko lece-
nje [13].

Za postavljanje ta¢ne dijagnoze, kod sumnje na
prelom talusa, osnovno dijagnosti¢ko sredstvo je rent-
gen (RTG). Neophodne su radiografije u tri pravca: fron-
talni tj. antero-posteriorni (AP), lateralni, i kosi (kanal).
Kosi pravac je najvazniji kod vizualizacije vrata talusa;
sko¢ni zglob treba da bude u punoj plantarnoj fleksiji
sa pronacijom stopala za 15 stepeni. Ekspozicija se rea-
lizuje pod uglom cevi od 75 stepeni [14].

Vascularization

A larger part of the talus is covered with cartilage,
while a lesser part is accessible for blood supply. It is
known that the talus has three major sources of blood
supply — the posterior tibial artery, (47%), the anterior
tibial artery (36%), and the peroneal artery (17%) [10].

The tarsal sinus is limited by the talar neck, superior-
ly, and by the anterosuperior surface of the calcaneus,
posteriorly, and it opens medially into the tarsal tunnel,
posteriorly from the sustentaculum tali of the calcane-
us. This is a structure that divides the anterior from the
posterior subtalar joint. This is also the site of anasto-
mosis of the tarsal tunnel artery, originating from the
posterior tibial artery, and the tarsal sinus artery, origi-
nating from the anterior tibial artery. In this region, on
the posterior surface of the talar neck, a dense vascular
net is located, which is considered the most important
structure in the vascular supply of the talus.

Such characteristic vascularization distribution re-
quires detailed knowledge of anatomy, detailed un-
derstanding of the injury mechanism, minute knowl-
edge of fragment dislocation and of potential injury
to blood vessels, when planning the surgical approach
and the method of fixation.

CLINICAL PRESENTATION AND DIAGNOSTICS

Since talus fractures occur as the result of high energy
injury [11], the clinical presentation may vary, ranging
from swelling, localized painful sensitivity, and reduced
scope of movement in the region of the ankle, to signif-
icant dislocation and consequent deformity, including
open fractures, which require immediate treatment.

Talar neck fractures may occur as an isolated injury
or within polytrauma (fall from significant height, traf-
fic accidents) [12].

In fractures with dislocation and visible deformity,
the talar body may be palpated distally, in relation to
the malleoli, and anteriorly, in relation to the Achilles
tendon. The head and neck of the talus may be palpat-
ed anteriorly and below, in relation to the ankle.

In such fractures with visible deformity and obvi-
ous dislocation, swift repositioning is essential, in order
to avoid soft tissue complications (skin necrosis) [1].

Asinall orthopedicinjuries, neurovascular status as-
sessment and regular monitoring is necessary, bearing
in mind that any deficit requires urgent intervention.

In open fractures of the talus, in 84.3% of the cases,
there are also associated injuries, i.e., fractures of the
talus occur within polytrauma. The risk of early infec-
tion is as high as 41.2%, which is why immediate surgi-
cal treatment is necessary [13].

For establishing the precise diagnosis, when talus
fracture is suspected, the basic diagnostic tool is the
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Multislajsna kompjuterizovana tomografija (MSCT)
je najkorisnija za proucavanje obrasca preloma, i neza-
menljiva je u planiranju operativnog lecenja. U svojoj
studiji, koja je ukljucila 132 pacijenta sa prelomom ta-
lusa, Dejl i saradnici su zakljucili da su, u ¢ak 93% slu-
¢ajeva, na MSCT-u videne prelomne linije koje nisu bili
detektibilne na radiografijama [15]. Takode, MSCT je
najpouzdanije dijagnosticko sredstvo za adekvatno
klasifikovanje preloma vrata talusa.

Kada je na radiografijama potvrden ili suspektan
prelom talusa, indikovano je uraditi MSCT. Prevideni
prelomi talusa, ¢ak i sa minimalnom dislokacijom u tre-
nutku pregleda, mogu imati teske posledice.

KLASIFIKACIJA

Dr Liland Hokins je, 1970. godine, opisao klasifikaciju
preloma vrata talusa, koja je do danas ostala u upotrebi
[16]. On je klasifikovao prelome vrata talusa u odnosu
na radiografski verifikovanu dislokaciju. Inicijalno je
opisao tri tipa preloma, a nesto kasnije je njegovoj kla-
sifikaciji pridodat i Cetvrti tip [17]. Valije i saradnici su
Tip Il podelili u dve celine - llai llb [18].
¢ Tip | - nedislokovani prelomi
Nedislokovani prelomi talusa su jako retki. Cak i mi-
nimalna dislokacija tretira se kao Tip Il. Samo jedan
izvor vaskularizacije je ugrozen.

¢ Tip Il - dislokacija/subluksacija subtalarnog zgloba
Dva od tri izvora vaskularizacije su ostecena. Teoret-
ski, kod ove vrste preloma, jedini izvor vaskulariza-
cije jeste deltoidna grana a. tibialis posterior, te pri
svakoj intervenciji treba teziti da se ocuva deltoidni
ligament, kada je to moguce.

¢ Tip lll - subtalarna i tibiotalarna dislokacija
Teoretski, kod ovog tipa su sva tri izvora vaskulariza-
cije ugrozena.Telo talusa migrira pozadii medijalno.
Veliki broj preloma ovog tipa su otvoreni prelomi, te
je infekcija naj¢esca komplikacija.

¢ Tip IV - subtalarna, tibiotalarna i talonavikularna
dislokacija (Tabela 1) [17,18]
Pirs i saradnici su, u svom radu, naveli da se rizik
od avaskularne nekroze povecava sa svakim tipom
preloma [19].

Tabela 1. Hokinsova klasifikacija preloma talusa

Tip  Karakteristike / Characteristics

I Nedislokovani prelomi / Nondisplaced fracture

X-ray. Radiographies are necessary in three directions,
i.e., views: the frontal, i.e., anteroposterior (AP) view, the
lateral view, and the oblique view (tunnel). The oblique
view is the most important one in the imagining of the
talar neck; the ankle needs to be in full plantar flexion
with 15-degree foot pronation. Exposition is achieved
at a 75-degree angle of the X-ray tube [14].

Multi-slice computerized tomography (MSCT) is
the most useful method for analyzing the pattern of
the fracture, and it is indispensable in planning surgical
treatment. In their study, which included 132 patients
with fracture of the talus, Dale et al. concluded that, in
as many as 93% of cases, the MSCT showed fracture
lines which were not detectible on X-ray images [15].
Also, MSCT is the most reliable diagnostic tool for ap-
propriate classification of talar neck fractures.

When fracture of the talus is confirmed or suspect-
ed, it is indicated that MSCT should be performed.
Overlooked fractures of the talus, even with minimal
dislocation at the time of the examination, may have
severe consequences.

CLASSIFICATION

In 1970, Dr Leland Hawkins made the classification of ta-
lar neck fracture, which has remained in use to this day
[16]. He classified talar neck fractures according to radio-
graphically confirmed dislocation. Initially, he described
three types of fracture, and, subsequently, the fourth
type was added to his classification [17]. Vallier et al. di-
vided Type Il into two subcategories - lla and Ilb [18].

¢ Type |- Nondisplaced fracture
Nondisplaced fractures of the talus are quite rare.
Even minimal dislocation is treated as Type Il. Only
one source of blood supply is endangered.

¢ Type Il — Dislocation/subluxation of the subtalar
joint
Two out of the three sources of blood supply are
damaged. Theoretically, in this type of fracture, the
only source of vascularization is the deltoid branch
of the posterior tibial artery, which is why, in any
procedure carried out, the aim should be preserv-
ing the deltoid ligament, when possible.

Table 1. The Hawkins Classification for Talus Fractures

Il Dislokacija/subluksacija subtalarnog zgloba / Dislocation/subluxation of the subtalar joint

[l Subtalarnai tibiotalarna dislokacija / Subtalar and tibiotalar dislocation

I\ Subtalarna, tibiotalarna i talonavikularna dislokacija / Subtalar, tibiotalar and talonavicular dislocation
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METODE LECENJA

Preporuc¢ene metode lecenja se razlikuju u zavisnosti
od tipa preloma. Osnovni cilj le¢enja jeste anatomska
repozicija, odnosno obnavljanje duzine, rotacije i an-
gulacije, te rigidna fiksacija [1].

Tajming operacije je donekle kontroverzan. lako se
ranije smatralo da neodlozna fiksacija preloma vrata
talusa smanijuje rizik od avaskularne nekroze (AVN), no-
vije studije su pokazale da ne postoji korelacija izmedu
vremena operacije i razvoja AVN-a [20]. Kao faktori koji
najvise uticu na razvoj AVN-a imenovani su: inicijalni
stepen dislokacije (tip preloma), kominucija preloma i
otvoreni prelom.

Ipak, prelomi vrata talusa moraju biti reponirani u
trenutku prijema kako bi se ocuvala meka tkiva i va-
skularno snabdevanje, te sprecila nekroza koze. Ukoli-
ko je prelom reponiran, studije pokazuju da odlaganje
operacije do oporavka mekih tkiva smanjuje rizik od
nastanka komplikacija, kao $to su dehiscencija rane,
nekroza koze i infekcija, koje i u idealnim uslovima do-
stizu ¢ak 10% [21].

TIPI

S obzirom da se radi o nedislokovanom prelomu, prepo-
ruceni metod lecenja je imobilizacija u trajanju od 6 — 8
nedelja, sa zabranjenim osloncem na povredenu nogu.

Neophodne su Ceste kontrolne radiografijom, kao i
MSCT-om, kako bi se proverilo da nije doslo do disloka-
cije preloma (Slika 1).

TIP1I

U zavisnosti od stepena dislokacije, bira se i hirurski
pristup. Na prijemu je neophodno uraditi zatvorenu re-
poziciju preloma, kroz manipulaciju plantarnom fleksi-
jom i petnom kosti. Repoziciju je potrebno verifikovati
radiografijama.

Slika 1. Tip | — Nedislokovani prelom (multislajsni skener — MSCT)

Figure 1. Type | — Nondisplaced fracture (multi-slice computerized tomograp-
hy — MSCT)

¢ Type lll - Subtalar and tibiotalar dislocation
Theoretically, in this type of fracture, all three sourc-
es of vascularization are jeopardized. The talar body
migrates posteriorly and medially. A large number
of fractures belonging to this type are open frac-
tures, which is why infection is the most common
complication.

¢ TypelV - Subtalar, tibiotalar and talonavicular dislo-
cation (Table 1) [17,18]
In their study, Pearce et al. stated that the risk of
avascular necrosis increases with each type of frac-
ture [19].

TREATMENT METHODS

The recommended treatment methods vary depen-
ding on the type of fracture. The main goal of tre-
atment is anatomical reduction, i.e., the reconstructi-
on of the length, rotation and angling, as well as rigid
fixation [1].

The timing of the operation is somewhat contro-
versial. Although it was previously believed that im-
mediate fixation of the talar neck fracture decreased
the risk of avascular necrosis (AVN), new studies have
shown no correlation between the time of the surgi-
cal procedure and the development of AVN [20]. The
following have been named as factors affecting the
development of AVN the most: initial degree of dislo-
cation (type of fracture) comminution of the fracture,
and open fracture.

However, talar neck fractures must be repositioned
atadmission, in order to preserve soft tissues and blood
supply, as well as prevent skin necrosis. If the fracture is
repositioned, studies show that postponement of the
surgical procedure, until the recovery of the soft tis-
sues, reduces the risk of complications, such as wound
dehiscence, skin necrosis, and infection, which, even in
ideal conditions, occur in as many as 10% of cases [21].

TYPE |

Bearing in mind that this is a nondisplaced fracture, the
recommended method of treatment is immobilization
for 6 — 8 weeks, with the patient being prohibited from
putting weight on the injured leg.

Frequent X-ray and MSCT check-ups are necessary,
in order to make sure that displacement of the fracture
has not occurred (Figure 1).

TYPEII

Depending on the degree of dislocation, the surgical
approach is selected. Closed reduction of the fracture
needs to be performed at admission, through manipu-
lation of plantar flexion and the calcaneus. The reducti-
on needs to be verified with radiographies.
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Slika 2. Tip Il - Perkutana fiksacija preloma (fluoroskop u hirurskoj sali)

Figure 2. Type Il - Percutaneous fracture fixation (operating theater fluoroscope)

Ukoliko se radi o minimalno dislokovanom prelo-
mu (lla), metoda izbora je zatvorena repozicija i perku-
tana fiksacija preloma (Slika 2 i Slika 3).

Kod medijalne kominucije preloma vrata talusa,
dolazi do varus deformiteta, te je otvorena repozicija
sa unutrasnjom fiksacijom Srafovima, ili odgovaraju-
¢om plocicom, preporu¢ena metoda le¢enja. Dvojni
medijalni i lateralni pristup pruza najbolju vizualizaciju,
kao i dostupnost dislociranih fragmenata, i predstav-
lia najbolju opciju za postizanje anatomske repozicije.
Kod ovog pristupa, mora se voditi racuna da se o¢uva
deltoidna grana a. tibialis posterior, s obzirom da je to
verovatno jedini izvor vaskularizacije talusa [22,23].

TIP 111

Na prijemu je neophodno uraditi repoziciju. Stepen
dislokacije preloma diktira da li ¢e biti neophodna za-
tvorena ili otvorena repozicija.

Kada je prelom reponiran, u odnosu na stanje me-
kih tkiva, moze se odrediti optimalan tajming za defini-
tivnu fiksaciju preloma. Ovaj tip preloma ¢esto je udru-
zen sa prelomom medijalnog maleolusa.

Pacijenti su nakon operativnog lec¢enja u povi-
senom riziku od nastanka AVN-a, posttraumatskog
subtalarnog artritisa i artritisa sko¢nog zgloba, maluni-
oninonunion [1].

TIP IV

Kao i kod Tipa Il i Tipa lll, preporu¢eni metod le¢enja
je otvorena repozicija sa unutrasnjom fiksacijom. S
obzirom da su veliki broj preloma ovog tipa otvoreni

Slika 3. Tip Il — Perkutana fiksacija preloma

Figure 3. Type Il — Percutaneous fracture fixation

If the fracture is minimally dislocated (lla), the meth-
od of choice is closed reduction and percutaneous fix-
ation (pinning) of the fracture (Figure 2 and Figure 3).

In medial comminution of talar neck fracture, varus
deformity occurs, which is why open reduction and inter-
nal fixation with screws, or the appropriate plate, is the
recommended method of treatment. Dual medial and
lateral approach offers the best visualization, as well as
accessibility of the dislocated fragments, and represents
the best option for achieving anatomical reduction. In
this approach, care must be taken to preserve the deltoid
branch of the posterior tibial artery, since it is probably
the only source of vascularization for the talus [22,23].

TYPEIII

At admission, repositioning (reduction) must be per-
formed. The degree of fracture dislocation dictates
whether open or closed reduction is necessary.

Once the fracture is repositioned, depending on
the state of the soft tissues, an optimal timing for de-
finitive fracture fixation may be determined. This type
of fracture is often compounded by fracture of the me-
dial malleolus.

After surgical treatment, patients are at increased
risk of the development of AVN, posttraumatic subtalar
arthritis, and arthritis of the ankle, malunion and non-
union [1].
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Slika 4. Tip IV - Operativno lecenje

Figure 4. Type IV - Surgical treatment

prelomi, nekad je hirurdka intervencija neophodna od-
mah po prijemu [24,25] (Slika 4 i Slika 5).

Takode, kod ovog tipa preloma je neophodno da
se obezbedi kongruencija talonavikularnog (TN) zglo-
ba, koji je klju¢an u pokretima metatarzusa. Artrodeza
TN zgloba mora se posmatrati kao salvage procedu-
ra. Kod ovih pacijenata, rizik od nastanka avaskularne
nekroze je skoro 100%, bez obzira na metode lecenja
[1,13,17,18,23].

ZAKLJUCAK

Anatomske karakteristike i specifi¢cna vaskularizacija
talusa, kao i Cinjenica da prelomi ove kosti uglavhom
nastaju dejstvom velike sile, koja narusava ve¢ delikat-
nu anatomiju, ¢ine evaluaciju i le¢enje preloma talusa
velikim izazovom.

Indikovanje radiografija u tri pravca, kao i MSCT-a,
kod sumnje na prelom vrata talusa, te repozicija pre-

Figure 4. Type IV

TYPEIV

As in Type Il and Type lll, the recommended method
of treatment is open reduction with internal fixation.
Since a large number of the fractures belonging to this
type are open fractures, sometimes surgical treatment
is necessary immediately upon admission [24,25] (Fi-
gure 4 and Figure 5).

Also, in this type of fracture, it is necessary to pro-
vide congruence of the talonavicular (TN) joint, which
is essential in metatarsal movement. Arthrodesis of
the TN joint must be viewed as a salvage procedure. In
these patients, the risk of the development of avascu-
lar necrosis is almost 100%, regardless of the treatment
method [1,13,17,18,23].

CONCLUSION

Anatomical features and the characteristic vascular-
ization of the talus, as well as the fact that fractures of
this bone mainly occur as the result of powerful force,
disturbing the already delicate anatomy, make the as-
sessment and treatment of the fracture of the talus a
great challenge.

Indicating radiographies in three views, as well as
MSCT imaging, when talar neck fracture is suspected,
as well as repositioning (reduction) of the fracture (in
types Il, lll, and IV) at admission, represent the basis of
good clinical practice.

Knowledge of surgical techniques and the selection
of appropriate treatment methods is necessary, since,
although the incidence of these fractures is small, the
consequences suffered by the patient, in case of sub-
optimal treatment, may be very severe.

Conflict of interest: None declared.
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loma (tipovi ll, Il i IV) odmah na prijemu, predstavljaju
osnov dobre klinicke prakse.

Neophodno je poznavanje hirurskih tehnika i oda-

bir adekvatne metode lecenja, jer iako je incidencija
ovih preloma mala, posledice po pacijenta, u slucaju
neoptimalnog lecenja, mogu biti jako teske.

Sukob interesa: Nije prijavljen.
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