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Stabilization of calcaneus fractures in a closed manner
with a distraction screw

Kalkaneus kiriklarinin kapali ydntem ve distraksiyon vidasiyla stabilizasyonu
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Calcaneus fractures with joint crunches need surgical
treatment. This treatment can be closed reposition and
overstitching, or open reposition with osteosynthesis
using an H plate. There is also a minimal invasive tech-
nique, whereby the fracture is reduced with a distraction
device in a closed manner and stabilized with three sup-
porting screws. This method became widespread with
Zadravecz’s endeavors and has become the most popular
and most frequent way of stabilization for calcaneus frac-
tures in our institute. To further improve the Zadravecz’s
technique, we developed a new headless distraction screw.
There are threads on both ends of the screw, which turn
in the same direction. The size of the threads on the side
of the screw head is greater in diameter and pitch com-
pared to those on the other end, exerting and maintaining
a distancing effect. The repositioning tool has undergone
changes, as well. A desirable ligamentotaxis is achieved
by a newly designed distraction-reposition apparatus. We
currently use two half-arcs, on which three Kirschner
wires can be used. For accurate repositioning, we rely
upon the ligamentotaxis effect of the reposition tool, and
the inner synergetic effect of the distraction screw. The
technique described here was used in 56 patients (mean
age 46 years; range 28 to 67 years) with calcaneus frac-
tures. The patients were followed-up for a mean of 18.3
months (range 10 to 36 months) and were evaluated by the
American Orthopaedic Foot and Ankle Society (AOFAS)
score for the ankle and hindfoot. The mean AOFAS score
was 76.5 (range 54 to 98), and the mean pain score was 22
(range 22 to 32). The authors believe that this minimally
invasive technique will arose even more interest among
orthopedic surgeons.
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Eklem ezilmelerine yol acan kalkaneus kiriklari cer-
rahi tedavi gerektirir. Bu kiriklar, kapali repozisyon ve
dikigleme veya acik repozisyon ve H plakla osteosentez
ile tedavi edilebilir. Ayrica, minimal invaziv teknik de
kullanilabilir. Bu teknikte kirik rediiksiyonu, kapali
olarak, bir distraksiyon aletiyle yapilmakta ve iic adet
destekleyici vida ile tespit edilmektedir. Bu yontem, iilke-
mizde Zadravecz’in girisimleriyle yayginlasmis ve kuru-
lusumuzda kalkaneus kiriklarinin stabilizasyonunda en
yaygin kullanilan yontem haline gelmistir. Zadravecz’in
teknigini daha da ilerletmek amaciyla, biz de bassiz bir
distraksiyon vidast gelistirdik. Vidanin her iki ucunda,
ayn1 yone donen yivler bulunmaktadir. Vidanin bag
kismindaki yivlerin hem ¢ap hem de araligi diger uca
gore daha fazla oldugundan, bu durum itici etkiyi artir-
maktadir. Repozisyon aletinde de birtakim degisikliklere
gidildi ve yeni gelistirilen distraksiyon-repozisyon aletiy-
le istenen ligamentotaksis etki saglanmig oldu. Bu alette,
yarim daire seklinde ve iizerine ii¢ adet K-teli yerlestiri-
lebilen iki adet repozisyon yayr bulunmaktadir. Hassas
repozisyon icin, ligamentotaksis etki repozisyon aleti
tarafindan, igteki sinerjitik etki ise distraksiyon vidasi
tarafindan saglanmaktadir. Burada tanimlanan teknik,
kalkaneus kirikli 56 hastanin (ort. yas 46; dagilim 28-67)
tedavisinde kullanildi. Hastalar ortalama 18.3 ay (dagi-
Iim 10-36 ay) siireyle izlendi. Degerlendirme, AOFAS’ nin
(American Orthopaedic Foot and Ankle Society) ayak
bilegi ve arka ayak skoru ile yapildi. Ortalama AOFAS
skoru 76.5 (dagilim 54-98), agr1 skoru 22 (dagilim 22-32)
bulundu. Bu alandaki arastirmacilar, bu yeni teknigin
ortopedi cerrahlar1 arasinda ilgi uyandiracagini diisiin-
mektedirler.

Anahtar sozciikler: Kemik civisi; kalkaneus/yaralanma; kirik
tespiti, internal/yontem; manipiilasyon, ortopedik/yontem.
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Calcaneus fractures with articular surface involve-
ment require operative treatment.! Open opera-
tive technique and plating are well-known. Closed
pinning is also a part of our arsenal. There is also a
minimal invasive technique, whereby the fracture is
reduced with a distraction device in a closed man-
ner and stabilized with three supporting screws.
The method became widespread with Zadravecz's
endeavors and has been used more frequently at the
National Institute of Traumatology and Emergency
Medicine since 1991.5¢ It has become the most popu-
lar and most frequently used way of stabilization
for calcaneus fractures in our institute. In this tech-
nique, an external fixator is only necessary during
the operative intervention.

The main disadvantage of the Zadravecz’s
method is that closed repositioning is achieved by
distraction, then a screw is inserted with compress-
ing effect.

Our aim is to resolve this inconsistency by
using a newly designed distraction screw. There
are threads on both ends of the screw with self-
cutting edges, which turn in the same direction.
The size of the threads on the side of the screw
head is greater in diameter and pitch compared to
those on the other end, exerting and maintaining a
distancing effect (Fig. 1).

The repositioning tool has also changed. A
desirable ligamentotaxis is achieved by a newly
designed distraction-reposition apparatus. We cur-
rently use two half-arcs, on which three Kirschner
wires can be used.

By the peaks of a symmetric triangle, the needed
distance can be reached by changing the direction
of pulling. Under stereotactic guidance, special dis-
traction screws are introduced, allowing to induce
an appropriate osteotaxis effect. For accurate repo-
sitioning, we rely upon the ligamentotaxis effect of
the reposition tool, and the inner synergetic effect
of the distraction screw.

X-ray studies

The following X-ray investigations are indispens-
able for the assessment of the fracture type and
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Fig. 1. Distraction screw.
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displacement, evaluation of intraoperative findings
and the healing process.

1. Lateral projection with the X-ray beam in the
mediolateral direction for determination of the
Bohler’s angle and for the assessment of the posi-
tion of the thalamus of Destot.

2. Bohler’s axial projection: We still deem it nec-
essary for the measurement of varus displacement
and assessment of “widening”.

3. Broden’s oblique projections (with 30° and 45°
X-ray beam alignment) feature mainly the subtalar
joint, provide information about the articular step-
off, displacement of the thalamic fragment, the
position of other fragments and the space between
them, and the lateral shift of the tuber.

Another option is computed tomography scan,
which facilitates the three-dimensional orienta-
tion.

Fracture types

According to Zadravecz, based on roentgenograms,
there are three main fracture types, each of which
is divided into three subgroups depending on the

extent of displacement (Fig. 2).

Type I: Extra-articular fractures, with ventro-
medial fragment affecting the subtalar joint, and
the dorsal fragment being displaced upwards and
towards the external malleolus.

Type II: Intra-articular fractures with transtha-
lamic direction of the fracture gap. The lateral, thal-
amic fragment rotates forward and tilts inwards,
ripped out by the calcaneofibular ligament.

Type IIL: In contrast to type II fractures, the thal-
amic fragment remains in one block with the upper
part of the tuber. The sustentaculum tali is broken,
multiple intra-articular fractures may be seen. One
medial fragment of the plantar surface of the tuber
may be broken (Fig. 3).

Therapy

Indications: Immediate operation is necessary in
case of severe deformity due to considerable dis-
placement, which endangers blood circulation of
the skin and in case of imminent compartment
syndrome.”! Apart from these cases, delayed
operation is performed; the ideal point of time for
surgery is within a week, but beyond this time,
exact reduction is less feasible with this closed
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Fig. 2. Fracture types.

method. The limb is kept elevated, local chilling is
applied, and edema reducing drugs are adminis-
tered if necessary.

Operation technique: Contrary to the original
description, we perform the operation in the prone
position. Reduction and the position of the inserted
screws can be checked by a 30°-45° horizontal shift
of the image intensifier even in Broden’s projection.

Fig. 4. Application of the external fixator.
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Fig. 3. Typical dislocation and reposition.

At the same time, we have good access to both
sides of the tarsal region, facilitating the applica-
tion of the reduction device. Three K-wires of 3 mm
diameter are drilled transversely into the talus,

Fig. 5. Position of the three K-wires.
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Fig. 6. The Cotton’s hammer method.

Fig. 7. Insertion of an advancing rod to make reduction
more accurate.

calcaneal tuber, and the cuboid bone, respectively.
Then, we apply the modified distraction devices to
both sides as an external fixator (Fig. 4). The main
difference from the former devices is that impor-
tant anatomical structures, essential for reduction
and positioning of the screws are not covered
under the image intensifier (Fig. 5).

During three-point distraction according to
Harris, the dorsolateral fragment is advanced to
the ventromedial one. In case of severe displace-
ment, the tuber is advanced medially with the
Cotton’s hammer method, which restores the posi-
tion of the thalamic fragment, as well (Fig. 6)."*
In case of visible residual double contours, tilting,
or articular step off in Broden’s projection, reduc-
tion may be made more accurate by introducing
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Fig. 8. The thalamic fragment is fixed to the sustentacu-
lum with a compression screw.
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Fig. 10. Insertion of the longitudinal distraction screw.

an advancing rod from the sole, from lateral, or,
eventually, from dorsal (Fig. 7).

The tip of the targeting device is positioned
on the sustentaculum, and after drilling through
a protective sleeve, the thalamic fragment is fixed
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Fig. 11. Postoperative x-ray.

to the sustentaculum with a compression screw
(Fig. 8). The main fragments are fixed to each
other with a distraction screw, starting from the
distal-lateral part of the tuber and targeting at the
same spot (Fig. 9).

The third screw is advanced without targeting
device from the insertion point of the Achilles
tendon along the longitudinal axis of the calca-
neus (Fig. 10). After the removal of the external
fixator (Fig. 11), wounds are closed with 1-1 stitch-
es and an elastic compressive dressing is applied.

Rehabilitation

Active physiotherapy of the tibiotalar and talo-
calcaneal joints starts on the first postoperative
day. After the tumescence has decreased, careful
partial weight bearing is allowed with crutches on
the fourth or fifth days, which can be increased up
to the limit of pain by patients with good compli-
ance. Patients may switch over to a walking stick
after one month. Some surgeons are considerably
more careful concerning weight bearing and apply
a plaster. Removal of the screws is only necessary
if they cause local tenderness.

Clinical applications

The described technique was used in 56 patients
with calcaneus fractures. The mean age of the
patients at the time of injury was 46 years (range
28 to 67 years). The patients were followed-up for
a mean of 18.3 months (range 10 to 36 months) and
were evaluated by a third, blinded orthopedic sur-
geon with a questionnaire based on the American
Orthopaedic Foot and Ankle Society (AOFAS) score

for the ankle and hindfoot.® The mean AOFAS
score was 76.5 (range 54 to 98), and the mean pain
score was 22 (range 22 to 32).

Conclusion

Over 20 years of usage, the Zadravecz technique
has become popular both nationwide and abroad.
The authors believe that further improvements in
this minimally invasive technique will arose even
more interest among orthopedic surgeons.
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