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Unilateral external fixation of the tibial shaft malunion
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SUMMARY

Introduction/Objective Fracture malunion is still a major problem in orthopaedic practice. The external
fixation of tibial fracture malunion has become popular in recent years. The objective of this work was to
evaluate clinical results in tibial shaft malunion treatment based on unilateral external fixation method.
Methods The patients with tibial shaft malunion have surgically been treated by unilateral Mitkovic ex-
ternal fixation system. Malunion deformities were corrected by “one stage” technique, using Mitkovic-CD
type external fixator, or gradually, using Mitkovi¢-V type external fixator. This retrospective study included
15 patients with tibial shaft angular malunion. The main type of malunion was valgus deformity, in 10
patients, and varus deformity, in five patients.

Results The mean healing time was 89.66 days (range 50-125). There were no complications in the
present study. The follow-up time after surgery was three years. Final functional results were excellent
in 13 cases and good in two cases.

Conclusion This unilateral external fixator system was successfully used in the treatment of tibial shaft

malunion, with good results and low complications rate.
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INTRODUCTION

Delayed union, nonunion and malunion are
relatively frequent complications of tibial shaft
fractures [1]. According to Nicoll, the impor-
tant factors in prognosis are the amount of
initial displacement, the degree of comminu-
tion, the presence or absence of infection and
the severity of the soft tissue injury excluding
infection [2]. What had to be taken into con-
sideration were the clinical presence, age, level
of activity and general health status of the pa-
tients. Rosemeyer and Pforringer [3] consider
surgery indicated if valgus deformity exceeds
120, varus deformity exceeds 6°, external rota-
tional deformity exceeds 15° or internal rota-
tional exceeds 10°. Commonly accepted indi-
cations for surgical management of tibial shaft
malunion include 10° of varus, 15° of valgus or
20 mm of medial shift of the mechanical axis.
Other indications include inability to place the
foot in a plantigrade position and limb-length
discrepancy greater than 20 mm [4]. Treatment
of tibial shaft malunion is a challenge for the
surgeon and requires extensive experience. Ab-
normal joint loading induced by the deformity
may result in early osteoarthritis. Angulation
may usually be corrected by corticotomy. Sat-
isfactory alignment after corticotomy or hemi-
corticotomy is difficult to maintain unless some
type of internal fixation (compression plate,
intramedullary nail, etc.) or external fixation
is used [5-9]. External fixation techniques for
the management of tibial malunion has become
popular in recent years [10-16].

The objective of this study was to evaluate the
clinical results for tibial shaft malunion treated
with the unilateral external fixation method.

METHODS

The patients with tibial shaft angular malunion
have primary been non-operatively treated, by
plaster cast immobilisation, or surgically, by an
open reduction and internal fixation or by an
external fixation method. All these malunions
have been secondary treated by tibial corticot-
omy or hemi-corticotomy followed by external
fixation. Tibial corticotomy was performed in
patients with angular deformity of 10°~15° and
was followed by “one stage” correction tech-
nique using Mitkovi¢-CD type external fix-
ator. Tibial hemi-corticotomy was performed
in patients with angular deformity > 15° and was
followed by gradual correction technique, using
Mitkovi¢-V type external fixator. One patient
with valgus/antecurvation deformity and with
delayed union had been treated by gradual cor-
rection technique without previous tibial hemi-
corticotomy. Malunion correction process was
begun in the first postoperative day at the rate of
1 mm/day until good alignment was achieved.
Fibular osteotomy was performed in 14 cases.

RESULTS

This retrospective study includes 15 patients
with tibial shaft angular malunion (Figure 1
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Figure 1. Open segmental tibial shaft fracture treated by external fixation method.

A - Injured leg of the 27-year-old patient, injured in a traffic accident as a passenger
on the motorcycle; B — X-ray after the injury (lateral view); C — X-ray after the injury
(anteroposterior view); D — X-ray (lateral and anteroposterior view) after the external
fixation; E — X-ray (lateral and anteroposterior view), four months after the injury; F - X-
ray (anteroposterior and lateral view) varus and antecurvatum deformity was observed
two weeks after the fixator frame removal; G - External fixator with V frame is installed
for gradual angular deformity correction; H - X-ray (anteroposterior and lateral view)
after deformity correction and after fixator removal, eight months after the injury [20]

|

Figure 2. A - Leg of the 29-year-old male patient with posttraumatic varus malunion,
before correction; B — The same patient after correction using Mitkovic type external
fixator; C — External fixator was removed 100 days after the correction surgery; D - X-
rays (anteroposterior and lateral view) of varus (26°) and antecurvation malunion, 20
months after injury; E — X-rays (anteroposterior and lateral view) one month after tibial
and fibular corticotomy, correction of the deformity and application of the Mitkovic
type external fixator; F — X-rays (lateral and anteroposterior view) three months after
corticotomy and external fixation; G — X-rays (lateral and anteroposterior view) 100
days after correction of the malunion

and 2). The average age was 34.93 years (range 24-49). Ten
were male and five were female. The mean healing time was
89.66 (50-125) days. There were two (13.33%) superficial
pin tract infections, with good response to local pin care
and oral antibiotics. There were no cases of deep infection
or nonunion. There were no serious complications such as
deep vein thrombosis, deep infection, iatrogenic neurovas-
cular injuries and no instrumentation failure in the present
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study. Ten patients suffered from malunion
valgus deformity and five patients suffered
from a varus deformity. Postoperatively,
all patients were encouraged to walk using
crutches with 50% weight bearing, gradually
increasing until full weight bearing. Gener-
ally, full weight bearing was allowed 6-8
weeks after operation. In nine cases, tibial
hemi-corticotomy was performed, followed
by application of Mitkovi¢-V type external
tixator, and gradual correction afterwards.
In six cases, correction was realized intraop-
eratively, as “one stage” technique, followed
by application of Mitkovi¢-CD type external
tixator. The follow-up time after surgery was
three years. Final functional results were ex-
cellent in 13 cases and good in two cases.
Poor results were not perceived.

DISCUSSION

Deformities are described in terms of ab-
normalities of length, angulation, rotation,
and translation. The malunion was defined
by the location, range, and direction of the
deformity. Proper evaluation allows the
surgeon to determine an effective plan of
deformity correction treatment. Surgical
intervention is primarily indicated in symp-
tomatic patients or those with relatively se-
vere deformity. Abnormal joint loading, in-
duced by the deformity, may result in early
osteoarthritis. They are generally accepted
by the surgical community as being predic-
tive in preventing posttraumatic arthritis of
the knee and ankle joints. Once the defor-
mity has been corrected by a corticotomy,
the bone requires stabilization to maintain
the correction. Internal fixation with plates
and screws provides compression across
the osteotomy. Intramedullary fixation sta-
bilizes osteotomies and allows early weight
bearing. Intramedullary fixation can be tech-
nically difficult due to changes in the align-
ment of the intramedullary canal because of
the osteotomy [5]. Gradual correction of a
malunion can be performed using Ilizarov
external fixator. This device uses distraction
osteogenesis by slowly stretching the soft cal-
lus at the corticotomy site. The advantage of

this technique is that multiple complex corrections can be
performed at one time to include angular, translational,
and rotational deformities and length discrepancy [17, 18].

Unilateral Mitkovic external fixators give the possibility
of post-traumatic malunion deformities correction using
the same biomechanical principle as the Ilizarov fixation
method. Mitkovi¢-CD type external fixator is suitable for
“one stage” correction of tibial shaft malunion. Preferred
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location of the corticotomy in this technique is proximal
tibial metaphysis. The pins are set proximally (two pins)
and distally (two pins) to the corticotomy level before the
corticotomy, procedure starts. After corticotomy procedure
has been finished, the “one-stage” correction of the defor-
mity is being performed. The final step is the attachment of
Mitkovi¢-CD type external fixator frame for previously set
pins. Mitkovi¢-CD type external fixator can also be used
in correction of rotational deformities.

Other device, Mitkovi¢-V type external fixator, gives the
possibility for gradual correction after hemi-corticotomy
procedure. This treatment is based on gradual opening
wedge technique, after hemi-corticotomy. Hemi-corticot-
omy can be performed on the same side as external fixation
frame is or on opposite side [19]. If hemi-corticotomy is on
the same side then opening wedge is performed by distrac-
tion of the telescoping unit in the external fixator frame. If
hemi-corticotomy is on opposite side, then opening wedge
is realized by compression of telescopic unit in the frame.
Mitkovi¢-V type external fixator also allows corrections of
antecurvatum or recurvatum combined with varus or valgus
deformities [20]. The fixator-articulating unit has to be set
as more as near to the hemi-corticotomy level. Thus, unde-
sirable excess tension between external fixator components
is being minimized during the compression or distraction
maneuvers in the dynamic unit of the device. As hinge ar-
ticulating unit is in the bar component of the device, plane
of correction can be easily defined by proper rotation of
the bar. This rotation can be completed intraoperatively or
even postoperatively, within several first postoperative days,
during temporary unlocking of the clamps. This procedure
requires surgeons extensive previous experience.
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Mitkovi¢ external fixators are unilateral devices and its
application is very simple. The most common complication
of the present study was pin tract infection, but all of these
cases had had good response to local pin care and to oral
antibiotics therapy. If over-correction happened during the
correction process, it would be easy to perform the correc-
tion, by the change of performance direction.

CONCLUSION

Mitkovi¢ unilateral external fixator system has been proved
as successful method in the tibial shaft malunion correc-
tion, with good clinical results and with low complica-
tions rate. After pins insertion and corticotomy or hemi-
corticotomy has been performed, the frame of the device
is relatively easy to be set. These external fixation devices
and techniques are suitable for minimally invasive surgery.
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JegHocTpaHa cnosbalukba GpUKCaLuja nole cpacaux npenoma gujadpuse Tubuje

Cawa C. MuneHkoBwuh'2, MunaH M. MutkoBuh'?, Munopag b. MutkoBuh?
'KnuHnykmn uenTap Huw, KnuHuka 3a optoneaujy n paymatonorujy, Hiw, Cpbuja;

*YHueep3utet y Huwy, Meguuymtckmn dakyntet, Haw, Cpbuja

CAMETAK

YBop/Lurb Jlowe cpacnu npeniomu Cy joLl yBeK BEeNKK Npo-
6nem y optoneackoj npakcy. Crosballiiba GrKcaLmja y neyery
noLue cpacninx npesoma Trbuje je nocnefbrix roaMHa CBe no-
nynapHuja.

Linb papa je eBanyaumja KNVHUYKKX pe3ynTaTa y TpeTMaHy
JNoLLe cpacnvx npenoma aujaduse Tubrje MeTogoM jefHoCTpa-
He criosballitbe duKcaumje.

MeTope Y oBoM pagy Cy aHanv3mpaHu 6onecHnLm ca nowle
cpacaum npenomom Avjaduse Tmbuje, Koju Cy XMpypLIKK fe-
YeHV METOAOM jeJHOCTpaHe Crnosballhbe dprKcaLmje anapatom
no Mutkosuhy. lebopmutet Cy KopuroBaHu y jeaHoj dasm
cnorbHUM drkcatopom MuTkoBUh-CD iy NocTeneHo crnosb-
HUM dukcatopom MuTkoBuh-V. OBa peTpocnekT/BHa CTyaMja
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obyxBarta 15 60necH1Ka ca JioLle CpacMmM NpeoMom Anjadpuse
Tr6uje. Kog 10 6onecHrKa cy npesiomMu olle cpacu y nosno-
ajy Banryc, a Ko net 6onecHrKa y nonoxajy Bapyc.
PesynrtaTtu [poceyHo Bpeme 3apacTatba je 6uno 89,66 gaHa
(50-125 gaHa). Y ncnutrBaHoj cepuju Huje 61no Komnamka-
uuja. MpoceuHo Bpeme npahetba je 6uno Tpu roguHe. Kpajrmn
bYHKLMOHaNHM pe3ynTart je 610 ofnnyaH Ko 13 1 gobap Koa
[1Ba bonecHuka.

3ak/byuak MeTop jegHocTpaHe cnosballke GpuKcalmje ana-
patom no Mutkosuhy o6e36ehyje ycneluHy Kopekuujy nowie
cpacnux npenoma anjaduse Tnbuje, ca fO6PUM pesynTaTuma
1 HUCKOM CTOMOM KOMMAMKaLmja.

KrbyuHe peun: cnosballrba Gukcauwja; anjadusa Tubuje; nowe
cpacTtame
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