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HccnenoBamu 34 OTKPHITBHIX IIepeioMa IIMHHBIX KOCTEH TSDKEIOH CTeNeHH, KOTOphIe JICYMIH alIapaToM HapykHOI (ukcamuu Mnmsaposa B
tpaBmaronorunueckoM otaenenuu 11 (Pink unit-II, Otnenenne Koppekimu n Pexonerpykimn Jledopmanuit mo Minzaposy) Harmonansnoro Uuetutyta
Tpasmaronorun u Opronenuueckoir Peabumuranuu B Jlakke (PecyOmuka banrmagenr). Beex manpeHToB oTOMpany IO KPUTCPHSIM BKITIOUCHHS U II0
pe3synbratam cobece/I0BaHMil C MAIMEHTaMU U UX POJICTBEHHUKAaMU. [IpoomKUTeIbHOCTD HeeenoBaHus — aABa rofa. CpeaHNi MepHoJL FOCIHTANTH3AIUH
rocie onepanuu cocTasisit 10 guei. CaMbIME pacIpoCTpaHEHHBIMH OCIOKHEHUSIME B HAIIIEM HCCIICJOBAHUH SIBJSUIICH BOCIIAJICHHE B 30HAX IIPOBEICHUS
CIIHII, PacIIaThIBAHKE CITHLI, OOJIb B COCTOSIHIM MOKOSI, OTEK B 00/1acTH rosieHu u 6enpa. Cpennuit neprox cpamtenus — 20 Heaens. CpallieHne J0CTHIHYTO
B 100 % nabmonenuii. Ctporoe coOmonenue NpUHIUNIOB VH3apoBa JaeT BO3MOXKHOCTD YCIIEIIHO JICYUTh OPTONENIESCKYIO TaTOJIOTHIO, KOTOpas paHee
00yCIIOBIIMBAJIa BRICOKUE MTOKA3aTeNH 3a00JI€BaCMOCTH B CBSA3H C HEY/IOBJICTBOPUTEIIBHBIMU HCXO[AMH JICUCHUSL.

KutroueBsbie ciioBa: metox Min3zapoa, OTKPBITBIN EPEIOM, TOTEPst KOCTHOTO BEIIECTBA.

We studied 34 severely injured open fractures of long bones, managed by Ilizarov external fixator in National Institute of Traumatology & Orthopaedic
Rehabilitation, Pink unit-II (Ilizarov, Deformity Correction and Reconstruction Unit) Dhaka, Bangladesh. All the patients were selected according to
inclusion criteria and through counseling the patients and his/her relative. Duration of study was 2 years. Average post-operative hospital stay was 10 days.
Pin sites inflammation, pin loosening and pain at rest, swelling of leg and thigh were the commonest complications in our study. Average union time was 20
weeks and union rate was 100 %. Close adherences to Ilizarov principles make it now possible to successfully treat orthopedic conditions that previously

were fraught with high morbidity rates and poor results.
Keywords : Ilizarov, open fracture, bone loss.

INTRODUCTION

Open fractures of long bones are common and may be
fraught with complications. Infection, malunion, delayed
union and nonunion are all seen regularly after open
fractures. Limb deformities and infections once considered
untreatable, or treatable only by amputation, are now
correctable with the use of a modern orthopaedic surgical
technique, known as ‘The Ilizarov method” [7].

NITOR is the only specialized orthopaedic hospital
for 160 million people of Bangladesh where patients are
referred from all over the country. Previously we used
to apply uniaxial uniplaner external fixator in long bone
open fractures in emergency operation theatre on the day
of admission. Definitive treatment by Ilizarov technique
was used to do on the next routine operative day. As a
result, it is observed that there is increased hospital stay
of the patients, increased cost of the patients as well as
hospital and the nation and decreased service output of
the unit.

To overcome these problems and to reduce the patients
load in our institute we have recently started definitive
management of severely open fractures of long bones
by Ilizarov technique in emergency operation theatre on
the day of admission. This allows the patient full weight

bearing from the first post operative day and to discharge
the patient before next emergency admission day. The
patients are advised to attend weekly at Ilizarov clinic for
follow-up till full recovery and rehabilitation.

This technique has many advantages such as: minimal
trauma, no need to open the fracture site, elimination of
infection by increased vuscularity, optimal biomechanical
stability (eliminates rotational and bending forces, allows
pure compressive forces ), possibility to reconstruct large
bone defect, correction of deformities, providing early
joint motion, keeping the blood supply of the bone, and
minimal blood loss during the operation4.

As an external fixator, the Ilizarov apparatus allows
gradual mechanical correction of any deformity in three
dimensions: rotation, translation, angulation and correction
of shortening, widening, lengthening and soft tissue defects.
The Ilizarov method relies on distraction neoangiogenesis
and can be used to correct malalignment with minimal
surgery and to overcome shortening [5, 6, 11, 12].

The key to the success of the Ilizarov method is its
rigid system where this apparatus is axially elastic and
weight bearing forces are directly applied to the bone ends,
maintaining the weight bearing function of the extremity.
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The cyclic axial telescoping mobility, not rigidity at the
fracture site is an important requirement for the formation
of a reparative callus. Bone bridging occurs in varying
patterns including periosteal, endosteal and intercortical
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pattern. The goals of open fracture treatment are to prevent
sepsis, heal the fracture, restore functions of the limb,
correction of limb length discrepancy, and recovery of the
mechanical axis [1, 11].

MATERIALS & METHODS

This prospective study was conducted at pink unit-
Il (Ilizarov, Deformity Correction and Reconstruction
Unit) of NITOR at Dhaka in Bangladesh. Number of
total patients was 34.The duration of study was two years
from July 2010 to June 2012.We selected 2 cases in each
emergency admission date and 34 cases were selected
over 4 months, from July 2010 to October 2010. Inclusion
criteria of the study were open, comminuted and segmental
fractures of long bones.

Data collection procedure. All patients were admitted
to NITOR, pink unit-Il (Ilizarov, Deformity Correction
and Reconstruction Unit) through emergency department.
Patients were selected according to inclusion criteria
and treated with Ilizarov External Fixator Technique in
emergency OT on the day of admission. The patients were
followed with immediate post-operative radiographs and
clinical assessment and then followed through Ilizarov Clinic
weekly for one month and latter on monthly till union of
fracture and removal of fixator. Record of all the cases were
maintained in the proforma which include all the information
regarding the patients history, status of general conditions,
wounds and fractures from the time of arrival to discharge,
clinical and radiological assessments in the Ilizarov Clinic
with view of healing of wound, union of fractures, weight
bearing status and functional outcome. In all cases, healing
was assessed by clinical as well as radiological examination.
Fractures were labeled united when the fracture line
obliterated and not visible in radiograph and no movement
was seen clinically at fracture site.

Data analysis. Data were analyzed by following
standard Dbiostatistical procedure to assess functional
outcome as well as merits and demerits.

Operative procedure. After resuscitation, the patient
were placed on emergency operation table. After spinal
anesthesia with painting and draping, the first transverse wire

was passed proximal to the fracture site and then ring was
fastened after tensioning the wire with wire tensioner and
other two wires were passed at least 15 degree to first wire.
We used olive wire according to need. Then 2nd construct
was made distal to the fracture site. The usual distance
between construct proximal and distance to the fracture site
was 2 to 3 cm. Then another constructs were made proximal
and distal to previous constructs respectively and fastened
with threaded rods. Then getting reduction in all planes, ring
proximal and distal to fracture site fastened with threaded
rods. Sometimes, we used drop wires and attached them
with the help of posts to rings. All the rings were larger of
2-finger breaths to diameter of limb over anterior aspect and
2-fingers breath to posterior aspect of limb. For each ring,
minimum of 3 wires were used. While inserting the wires,
they were first gently pushed up to the bone through skin
and then drilled with power drill. As soon as they came out
through other cortex, they were hammered gently to get out
to other side. Muscles were at their maximum length while
inserting the pins and all the wires were passed through safe
zones. All the wires were tensionized before fasten to rings
either with wire tensioner or at both ends simultaneously on
plain wires and only opposite end on olive tip wires. The
wire sites were dressed with sterile gauzes.

Post-operative management. On return from
operation theatre, patients were allowed with weight
bearing on the 1st post operative day. Parenteral antibiotics
and analgesics were prescribed up to 3rd post operative
day and then oral antibiotics were continued for three
weeks. Oral analgesics are continued within pain relief.
Check x-rays were done on next day and adjustments were
done on 2nd to 3rd day of application of Ilizarov external
fixator if required. Patients were trained for daily wash of
fixator with rectified sprit, pin care management, mobility
of joints and exercises.

Fig. 1. A 13 years old girl,
degloving injury on right
leg with open fracture
tibia (G-1II B)

Fig. 2. X-ray shows fracture tibia and
fibula with segmental bone loss in upper
shaft of tibia with Ilizarov fixator in situ

Fig. 3. 10th day after injury.
Fracture stabilized by Ilizarov
Ring Fixator after Tibialization
of Fibula

Fig. 4. 21th day after
injury, partially covered
by granulation tissue
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Fig. 7. 12" week after injury

Fig. 8. Final follow-

Fig. 6. 9" week after injury
up after 32" week

with skin graft

Fig. 5. 6" week after injury. Whole bony
surface covered by granulation tissue

OBSERVATION & RESULTS

34 patients with open fractures of tibia and femur Table 111
were treated using the Ilizarov method.12 had right tibia Sex distribution of the patients (n=20)
fractures, 6 had left tibia fractures, 5 patients had right femur -
fractures, 4 had left femur fractures, 4 had ipsilateral tibia Sex Number of patients Percentage
and femur fractures, 3 had contralateral tibia and femur Male 30 90
fractures. According to Gustilo classification for open Female 4 10
fractures, there were 5 Grade I open fractures (14.70 %),

Table IV

5 were Grade II open fractures (14.70 %), 10 Grade IITIA
open fractures (29.41 %) and 14 Grade IIIB open fractures

Distribution of the patients by mechanism of injury

(41.19 %). Majority of them, 24, had RTA (70.56 %), 2 fell Mechanism of injury | Number of patients | Percentage

on the ground during walking (5.89 %), 4 fell from height RTA 24 70.56

(11.77 %), 2 gunshot injury (5.89 %) and 2 had fallen heavy Fall from height 4 11.77

objects (5.89 %). Age range was from 11 to 60 years and Fall on the grand B 589

mean age was 36.8 years..There were 30 male (90 %) anfi 4 Fall of heavy object on

female (10 %). All the patients were allowed weight bearing limb 2 >89

from 2nd post-operative day. Average total hospital stay was Gunshot injury 2 5.89

10 days with range from 6 to 14 days. 20 patients (58.82 %) Table V
able

had pin sites inflammation, 10 (29.41 %) had pain during
walking, 5 (14.70 %) had pin site hypergranulation, 14

Type of fracture according to Gustilo Classification

(41.18 %) had pain at rest, 19 (55.88 %) had pin loosening, Type of fracture Frequency Percentage
15 (44.11 %) had superficial pin tract infection, 4 (11.76 %) G1 5 12.70
had deep pin tract infection, 29 (85.30 %) had swelling of leg :
and thigh, 13 (38.22 %) had ankle stiffness and 11 (32.34 %) G > 14.70
had knee stiffness. Fracture union time was 12 weeks to 28 GIra 10 29.41
weeks with average of 20 weeks and union rate was 100 %. GIIB 14 41.19
Presentation of the patients (n=20) Table . L. Table VI
Incidence of complications
Total number of patients 34 —
Male 30 Complications Frequency | Percentage
Female 4 Pin sites inflammation 20 58.82
Mean age 36.8 Pain during walking 10 29.41
Range of follow-up period 2 years Pin sites hypergranulation 5 14.70
Table II Pain at rest 14 41.18
Age distribution of the patients (n=20) Pin loosening 19 55.88
Age (years) Frequency Percentage Superﬁcial pin tract infection 15 44.11
11-20 5 14.70 Deep pin tract infection 4 11.76
21-30 10 29.41 Swelling of leg and thigh 29 85.30
Z }:‘5‘8 150 %2:47‘(1) Ankle stiffness 13 38.22
51-60 4 1178 Knee stiffness 11 32.34
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DISCUSSION

With comminuted, open fractures of long bones open
reduction and internal fixation by intramedullary nailing
may have a limited role. Bone grafting to fill the defect
has associated morbidity. With these fractures, Ilizarov
external fixator is the modern technique to achieve fracture

union as well as wound closure7. Surgery is performed
using percutaneous technique with limited exposure to
minimize soft tissue trauma. Postoperatively the frame
allows adjustability as well as early weight bearing through
axially dynamized stable fixation [8].

Defects in the bone and soft tissue are treated with
debridement followed by an acute or gradual approximation
of bone ends. Compression is then applied at fracture site,
which also provides closure of the soft tissue defect. Bifocal
approach is used to treat bone defect with compression and
shortening at fracture site with a synchronized distraction
and lengthening after a low energy percutaneous osteotomy
at a level outside the zone of injury. This technique
achieves union while simultaneously treating any limb
length discrepancy [9].

In our study fracture union time was 12 weeks to 28
weeks with average of 28 weeks and union rate was 100 %.
Kumar & Whittle in a study of treatment of complex
fracture of tibia with Ilizarov method says “all fractures
united at an average of 24.1 weeks (range from 7.14 weeks
to 59.29 weeks” [10]. Bari M.M. in his study on Ilizarov
technique in open and infected fractures says “the average
time to take bony union was 17.3 weeks in tibial fractures
[2]. Behrens & Searls in their study of external fixation
of tibia fractures showed average union time of 26.57
weeks [3]. According to Tucker, Kendra & Kinnebrew

in 1992, 41 unstable tibial fractures with substantial loss
of bone were treated with simultaneous compression of
the fracture site and adjacent lengthening of the affected
bone with Ilizarov external fixator showed “all of the
fractures healed with time to union ranging from 12 to 47
weeks average 25.6 weeks13. In this study, average total
hospital stay was 1.5 week. In a study of use of external
fixator in the management of open and infected fractures
of long bones by Wazahat Hussain Warraich, says, “pin
tract infection, loosening of pin, swelling of affected
limb and joint stiffness were the main complications with
application of external fixator in open fracture of long
bones14. In our study, 20 patients (58.82 %) had pin sites
inflammation, 10 (29.41 %) had pain during walking, 5
(14.70 %) had pin site hypergranulation, 14 (41.18 %) had
pain at rest, 19 (55.88 %) had pin loosening, 15 (44.11 %)
had superficial pin tract infection, 4(11.76 %) had deep
pin tract infection, 29 (85.30 %) had swelling of leg and
thigh, 13 (38.22 %) had ankle stiffness and 11 (32.34 %)
had knee stiffness. Fracture union time was 12 weeks to
28 weeks with average of 18 weeks and union rate was
100 %. The Ilizarov technique of transosseous fixation
has spread throughout the world. Clinical experience has
revealed many recurrent problems, which are mainly due
to: i) A long time required to assemble the apparatus in
the operating theatre, ii) Difficulty of the method, iii)
Difficulties in the post-operative follow up management,
and iv) Long learning curve. Although it is a long treatment
and needs patience both from the patient and the family
but it can solve the problems, which cannot be dealt with
conventional methods [4].

CONCLUSION

20 patients (58.82 %) had pin sites inflammation, 10
(29.41 %) had pain during walking, 5 (14.70 %) had pin
site hypergranulation tissue formation, 14 (41.18 %) had
pain at rest, 19 (55.88 %) had pin loosening, 15 (44.11 %)
had superficial pin tract infection, 4 (11.76 %) had deep pin
tract infection, 29 (85.30 %) had swelling of leg and thigh,
13 (38.22 %) had ankle stiffness and 11 (32.34 %) had knee
stiffness. Fracture union time was 12 weeks to 28 weeks
with average of 20 weeks and union rate was 100 %.The
Ilizarov external fixator has long been established as an
effective tool for treating severely injured open fractures

of long bones and it has been proved to equally effective
in dealing with the soft tissue aspect of these injuries.
Utilizing compression at the fracture site will not only
promote bone healing, but may allow closure of wounds
that previously required flap coverage or amputation.
In our opinion Ilizarov external fixator is remarkably
versatile with each assemblage custom-made for any
particular problem. The results are Marvelous but there is
long learning curve. We are convinced that this appliance
should be more frequently used to achieve better results
where the conventional methods are helpless.
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