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Management of fracture of neck talus and clinical evaluation of results
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ABSTRACT

Background: Fracture of neck of talus is rare and serious injury with significant complication rate. The talus is
involved in about 2% of all lower extremity injuries and about 5-7% of foot injuries. Talus neck fixation is associated
with serious complications such as stiffness at ankle and subtler joint, AVN of body of talus, ankle arthritis and later
on subtalar arthritis. The objective was to study and evaluate the operative treatment for talus neck fracture.

Methods: All adult patients with talus neck fracture admitted in government medical college and hospital, Latur,
Maharashtra, India from January 2006 to December 2015 were involved. There were 15 patients with 10 males and 05
females. Fractures were classified as per Hawkins classification and were treated with closed/open reduction and
internal fixation with CC screws.

Results: All patients were followed prospectively post operatively and clinical and radiological evaluation was done.
Results were analyzed. We noted skin complications in 02 patients and rate of consolidation was 60-70%. The final
follow-up examination included determination of the AHS score (ankle-hind foot scale) from the American
orthopaedic foot and ankle society (AOFAS), range of motion evaluation and radiological analysis.

Conclusions: Displaced talar neck fractures are a therapeutic challenge which has significant early and late
complications. Despite of all excellent management, non-union rate in type Il1, and type IV Hawkins fracture is 85%;
and AVN of body of talus is 90-95% due to inherent complications of cut off of blood supply which comes from talar
neck. Types II, Il1, IV were associated with talar body dislocation which caused excessive pressure on soft tissues
having significant soft tissue complications. Early anatomical reduction and stable fixation is of vital importance to
achieve successful outcome.
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INTRODUCTION encountered injuries; but are challenging injuries. So

also, scarce evidence is available in the literature on these
Only 2% of all lower extremity injuries and 5%-7% of fractures and its management. Overall talus neck fracture
foot injuries involve fracture of talus.* Talus is second account for 50% of these injuries. Many controversies
most commonly fractured tarsal bone after calcaneus.? surround the treatment of talus neck fracture which
Fracture and dislocations of talus are infrequently reflects the difficulty of assessment, surgical approach,

fixation method and frequency of post-op complications.?
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Management of fracture talus depends entirely upon
whether or not fracture is displaced and so thorough
assessment is essential in its management. Also, talus is
unique in having no muscular attachment; 60 % of its
surface is covered by articular cartilage and is an integral
component of the ankle joint and has been well known
for its precarious blood supply. Outcome may be poor
with disability due to non-union, development of
avascular necrosis and osteoarthritis.® Talus neck fracture
are commonly the result of hyper-dorsiflexion injuries
and are often secondary to high energy trauma, often
associated with other injuries and commonly present with
foot and ankle swelling and deformity.°

Anderson et al described the “Aviators astralagus” which
were talar neck fractures commonly seen in pilots during
the World War 1 as a result of hyper dorsiflexion injury
at the time of landing. Coltart et al, reviewed 25,000
fracture sustained during World War 1l and found 228
talar fractures, 106 were classified as talar neck. They
reported osteonecrosis rate of 35% with subtalar
dislocation and 95% with ankle and subtalar dislocation.”

The appropriate diagnosis and treatment of these
fractures play an important role in the patient's outcome.
Treatment has evolved slowly throughout the years, from
closed treatment to open reduction and internal fixation
(ORIF).* The treatment of type | and type Il talar neck
fractures is not uniform in the orthopedic community.

The option of closed reduction versus ORIF is dependent
upon the degree of injury, surgeon experience, and
preference.”’® The frequent incidence of serious
complications of skin  dehiscence,  non-union,
osteonecrosis, neurovascular injuries, pain, stiffness and
post traumatic arthritis of the subtalar and the ankle joint ,
leads to high risk of unsatisfactory results. Still, the talus
fracture remain among the most interesting and difficult
injuries in orthopaedic trauma.

This article present a prospective study of talus neck
fracture, their management and their rehabilitation in
tertiary care institute.

METHODS

This is a prospective study initiated in January 2006 to
December 2015 at Government Medical College and
Hospital, Latur, Maharashtra. All adults patients with
talus fracture of any etiology after consent for the study
were included in the study. Patients were managed
surgically. Surgical management includes closed/open
reduction and internal fixation with K-wire or cannulated
cancellous screw (4.0 mm).

Inclusion criteria

All adult patients with talus fracture, admitted in GMC
and Hospital, Latur, Maharashtra, India were included in

the study. Informed consent obtained from all
participants.

Exclusion criteria
Associated neuro-vascular injuries, neuropathic joints.

Methodology

e All patients with ankle and foot injuries with axial
loading were assessed for talus fracture.

e Thorough clinical examination is done to rule out
associated soft tissue and foot injuries.

e Radiographic evaluation with Antero-posterior,
Lateral, and oblique radiographs of the foot and
Antero-posterior view of the ankle were obtained.

e Fractures were studied with characters like, type,
displacement, comminution, and incongruity of
subtalar, ankle and /or talo-navicular joints.

Classification

Hawkins’s classification is mostly used to classify talar
fractures, it is simple and provides guidelines for the
treatment and predicts the prognosis. Hawkins’s
classified talar fractures into: Type I, Il, Il and IV.

e Type I: Fracture without associated joint dislocation
i.e. un-displaced fracture of talar neck.

e Type IlI: Talar neck fracture with associated
subluxation or dislocation of the subtalar joint.

e Type IlI: Fracture neck talus with dislocation of the
ankle as well as of subtalar joint.

o Type V: Type Il with associated
subluxation/dislocation of the talo-navicular joint.

According to above classification system fractures were
classified and treatment option selected and decision was
taken.

In Hawkins type Il fracture with subluxation and
dislocation of talus an attempt of closed reduction done
with distraction and planter-flexion.

The operation in this study was done with anterolateral
approach with additional exposure if necessary, with
antero-medial incision and posterior lateral approach.

In cases with associated medial malleolus fracture the
antero-medial incision is taken which includes medial
malleolus.

In antero-medial approach is made from anterior aspect
of medial malleolus to the dorsal aspect of navicular
tuberosity. Disruption of deltoid ligament should be
avoided as it will further violate remaining blood supply
to the body of talus.
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If required the antero-lateral hind foot approach is made
to confirm accuracy of reduction and also facilitate the
removal of fracture debris/osteo-chondral fragments from
the subtalar joint.

Fracture comminution is frequently present on the medial
aspect of neck of talus and visualizing lateral aspect of
the neck can provide a more accurate gauge of adequacy
of reduction (comminution on lateral aspect is rare).

In the study, it was tried to avoid varus mal-reduction of
the neck of talus, in cases of comminution of neck of
talus by direct visualization and it is also found that
fracture site has diastasis or gap of the fracture if
malpositioned in varus.

After provisional reduction it was stabilized with 02 K-
wires from posterior body to anteriorly head of talus
engaging subchondral bone. Alignment of neck is
inspected with intra-operative anterio-posterior foot,
lateral foot, canale view (150 internal rotations and tilting
of C-arm 750 cephalic direction-modified antero-
posterior view).

After confirming quality of reduction, fracture is fixed
with 4.0 mm Screws CC et al, as definitive fixation, 01
K-wire and 01 Screws OR 02 Screws were used across
fracture site. Care is taken that screw heads must be
buried deep to cartilage so as to avoid impingement.
(Figure 1-6).

Figure 1: Type 1 Hawkins pre-operative a) AP view;

b) lateral view.
A

Figure 2: Type 1 Hawkins post-operative a) AP view;
b) lateral view.

In Hawkins type Il and type IV fracture dislocation
Denham’s pin passed in calcaneus to do distraction at
ankle and subtalar joint. If dislocation is postero-medial
with intact medial malleolus which causes obstruction to
reduction of rotated talar body, osteotomy of medial
malleolus was done. Steinmann pin is passed in non-
articular surface of talus to have good control over talar
body fragment which helps in doing reduction and used
as joystick. Generally such types of fracture dislocation
were associated with spiral fracture of fibula which has
fixed to give stable ankle mortise.

Figure 3: Type 1 Hawkins; at 14 weeks with
consolidation of fracture; a) AP view, b) lateral view.

Figure 4: Type 2 Hawkins pre-op a) AP view; b)
lateral view.

Figure 5: Type 2 Hawkins post-operative a) AP view;
b) lateral view.
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Figure 6: Type 2 Hawkins follow up 12 weeks with
union. a) AP view; b) lateral view.

In cases with malleolus fracture and in Hawking type 3
and 4, additional stabilization with Delta frame external
fixator is applied with foot on neutral position. This lead
to early soft tissue healing and improved stability of
construct. So also it reinforces the internal fixation
construct with K-wires and screws.In other cases
posterior POP slab with ankle in neutral position is
applied (Figure 7-11).

Figure 7: Type 3 Hawkins pre-operative a) AP view;
b) lateral view.

=
R

Figure 8: Type 3 Hawkins post-operative.

Figure 9: Type 3 Hawkins; follow up AP 14 weeks.

Figure 10: Type 3 Hawkins; follow up-UNION at 6
months.

Incision is closed in layers with Vicryl 2-0, and skin
closed with Ethilon 2-0 sutures. Sterile dressing applied
and intravenous third generation Cephalosporines or
broad spectrum antibiotics were given for 07 days. Anti-
oedema measures such as strict limb elevation, tab.
serratiopeptidase or trypsin/chymotrypsin with bromelain
is given for 10 days. Post op check dressing were done at
2nd day and 7 the day. Sutures were removed on 10/12th
post-operative days. Patients were followed up at 4
weeks, 10 weeks, 14 weeks and 6 months, 12 months and
24 months.

In cases with delta frame external fixator, was removed at
4 weeks of follow up. Ankle and subtalar range of motion
exercises was started. Care was takes to avoid strict non
weight bearing for 10-14 weeks after surgery. By this
time radiological signs of union are seen.

Clinical evaluation of soft tissue healing, skin necrosis,
superficial infection was done at follow up (Table 1).
Radiological evaluation was conducted to detect any
signs of AVN, osteoarthritis of subtalar and ankle joint,
nonunion, malunion at every follow up (Figure 11).

A sign of osteonecrosis like Hawkins sign is examined in
AP and lateral radiographs in follow up.
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Figure 11: Follow up 18 months-AVN of body of talus
and early ankle arthritis a) lateral view; b) AP view:
AVN of body of talus.

Final outcome was assessed with AHS score (ankle-hind
foot scale) from the American orthopaedic foot and ankle
society (AOFAS), range of motion evaluation and
radiological analysis.

RESULTS

Most fractures were due to road traffic accidents as seen
in 8 (53.34%) cases, followed by fall from height in
4 (26.67%) cases and sports injury in 3 (20.00%) patients.
Out of the 15 fractures, 12 presented within 24 hours of
injury and 03 presented after 24 hours after injury to the
hospital. Out of the 15 talar neck fractures, 13 were
operated with screw fixation and K wires, 01 were fixed
with cross K wires and 1 patient with type 1 Hawkins
treated conservatively with POP cast as pt was not fit for
surgery.

Skin necrosis and wound dehiscence was commonly seen
in type 3 and type 4 Hawkins fracture (Table 1).

Table 1: Early complication.

Hawkins Number  Skin Wound
type/complication of cases  necrosis  dehiscence
| 4 00 01

] 4 01 00

11 ) 01 02

v 2 01 01

Total 15 03 04

Secondary ankle arthritis and subtalar arthritis was
developed around 7-9 months post fracture. Ankle
arthritis developed in 02 cases of type 2 hawkins, 04
cases of type 3 hawkins and 02 cases of type 4 hawkins
(Table 2). Avascular necrosis was seen in type 2 hawkins
with 03 cases, type 3 hawkins with 04 cases and type 4
hawkins with 02 cases (Table 2). Nonunion was seen in
06 cases, 10 months post fracture and were seen in cases
where conservative measures/operative treatment was
employed (Table 2).

Table 2: Outcome of operative treatment.

. Number Complications
Hawkins

type of Ankle Subtalar
cases union arthritis arthritis

| 4 00 00 00 00

I 4 03 01 02 00

1] 5 04 03 04 03

\Y} 2 02 02 02 02

Total 15 09 06 08 05

Secondary subtalar arthritis was seen 05 patients
(33.34%). Type 3 hawkins with 03 cases and type 4
hawkins with 02 cases.

The study had a 03 year follow up in 90% patients, at the
end of 1 year, 60% patients had a good and 30% patients
had a fair prognosis.

DISCUSSION

Management of talar neck fractures should be focused for
prevention of impending complications. Mainstay of
treatment is early anatomical reduction and stable within
6-8 hours and Internal fixation which minimises
complications.’*

The common reason for postponing surgery is significant
soft tissue oedema or delayed presentation after injury.
Lindevall et al, in study of 26 fractures found that, time to
surgical fixation should be minimized and development
of AVN does not depend on delay of surgery.™

Limitations for this study was small sample size, still
results of other study such as studies by Hawkins et al
and Low et al, has been considered in this study that
AVN was difficult to identify on plain X-rays,
osteophytes and subchondral cyst are late signs of post-
traumatic arthritis or AVN.

For ORIF, antero-medial approach was more versatile.”*®
Patients with significant soft tissue injury had less
satisfactory results. Type | and Il have better union rate
and less AVN percentage as compared to type Ill and
type IV.

Early anatomical reduction (within 6-8 hours of injury)
and stable internal fixation is of vital importance to
achieve successful outcome.

CONCLUSION

Displaced talar neck fractures are a therapeutic challenge
which has significant early and late complications.

Despite of all excellent management, non-union rate in
Type 1ll, and type IV Hawkins fracture is 85%. And
AVN of body of talus is 90-95% due to inherent
complications of cut off of blood supply which comes
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from talar neck. Types II, Ill, IV were associated with
talar body dislocation which caused excessive pressure
on soft tissues. So they were associated with significant
skin complications. Early anatomical reduction (within
6-8 hours of injury) and stable internal fixation is of vital
importance to achieve successful outcome.
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