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Summary

Healing of bone is dependent on multiple factors but the most common one is when the ends are in fully contact, and the fracture
is close. This ideal situation does not occur when there is an open fracture due to motor vehicle accident or firearm injuries. The
management of such types of fractures is always challenging for the orthopedic surgeons [1]. While managing open fracture the
orthopedic surgeon does wound excision and sometime remove the dead bone from fracture ends that leads to formation of gap
at fracture site. Theoretically the gap may not heal without intervention [2]. The surgical intervention for filling the gap may either
be cancellous bone graft, strut graft, cortical graft, intramembranous technique, with segment transport or shortening of the bone
[3,4] For large gap, cortical graft, like fibular graft, or segment transport are widely used procedures which are technical demanding
and time-consuming procedures [5]. Lazaro has the advantage of eradicating the infection while at the same time to fill the gap with
segment transport. Segment transport may be bifocal, trifocal or tetra focal depending on the condition of the bone and size of the
gap [6]. This case series of three patients have unique bone healing at the fracture site while transporting segment and the gape
was ultimate filled without any intervention. All the cases have fracture due to trauma and were initially fixed internally and later

developed infection. All patients have no head injury at initial impact.

CaseNo 1

A male, age 18 years had a road traffic accident and sustained
multiple injuries. In spite of other injuries was diagnosed as the
fracture of femur, clavicle and ribs. He was managed with internal
fixation, but it became heavily infected in another hospital. Then
he was shifted to our unit for management. As was very weak and
had chest problem due to rib fracture so he was initially admitted
in intensive care unit. Once he became stable then we managed him
with removal of implants and did debridement, but the infection was
not controlled. Then in the second stage we removed the dead ends
of fracture site that has created created a gap of 11centimeters. To
stabilize the bone we applied Lazaro for control of infection and to
optimize the patient. At this stage there was no osteotomy done due
to the health condition of the patient. The patient was discharged
and advised for regular follow up. The patient was very cooperative

and very keen in his health. He visited the Lazaro clinic regularly
for control of infection. While we were waiting for optimization of
his health, we found callus in the gap. We followed him up for six
months in Lazaro and found that all the of gap was filled with new
bone and healed without any intervention (Figures 1-6).

Case No 2

A male aged 60 had motor vehicle accident and sustained
open fracture (Gustilo and Anderson type 3 b) of the tibia. Initially,
he managed in another hospital with unplaster external fixator
with screws in tibia and Kirschner wire in fibula. As there was
skin loss so flap was applied over it. A few days late the flap was
failed and there was pouring pus coming out of wound. In the first
step he was referred to infective medicine unit of our hospital for
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infection control. A lot of antibiotics has been tried but insane.
They have requested our unit for help in managing to eradicate
infection. All antibiotics were stopped debridement with wound
excision was done but it did not heal. Then all the implants were
removed and daily dressing was advised to control infection but
no improvement. Finally a resection of the nine centimeter of
infected segment of bone done with application of Ilizarov fixator
proximal osteotomy for bone transport. No antibiotics were used in
this procedure. Skin loss were coverd without any procedure after
application of Ilizarov that controlled the infection. With Ilizarov
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there is darmatotaxis which cover the skin loss. After few follow
ups of bone transport the patient felt severe pain when he rotated
the nuts. On examining the patient, everything was found normal
except the lateral radiograph, which showed the transporting bone
was deviated from its path. Deviation was corred with horizontal
rods while the transport was stopped. In the next follow up visit
we saw new bone formation within the gap. We stoped everything
for the gap to be healed spontaneaouly without transport. In this
patient, a 5 centimeter bone has been transported (Figures 7-12).

Figure 1: Infected broken implant

Figure 2: abcd
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Figure 3: Removal of Necrotic bone and application of llizarov Fixator.

Figure 4: New bone formation in the gap.

Figure 5: After removal of Fixator.
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Figure 6: After one year.

Figure 7: At the time of presentation.

Figure 8: After Removal of External Fixator.
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Figure 9: After Resection of dead bone.

Figure 10: Resected bone.

Figure 11: Soft Callus seen in gap.
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Figure 12: Hard callus seen in gap.

Figure 13: Skin condition at six months.

Figure 14: After removal of Fixator.
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Figure 15: Removal of dead ends.

Figure 16: Skin condition and control of infection.

Figure 17: Callus in Gap.
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Figure 18: Visible callus in black lines.

A fifty years old smoker had a history of motor vehicle accident
and fracture of femur that was fixed with plate and screws. The
plate was broken and was removed and intramedullary nail was
put in with iliac crest bone graft. It became infected and was
removed. Then uniplanar external fixator was applied but neither
infection control nor union achieved. After three years of the initial
trauma the patient again present to us for the same problem.
Initially we stopped all medicines and stressed the patient for
cession of smoking. After three months of cession of smoking, We
applied Ilizarov fixator did proximal corticotomy for transport and
removed the dead ends till bleeding ends which created a gap of
6 centimeter. After one month of transport there was sever pain
while rotating the nuts. When we did radiographs, we saw callus
formation in front of transport segment. we stopped the transport
and advise the patient for active exercises and regular follow up
at one month interval after six month the gap was filled and bone
healed without any intervention.

Discussion

Gap and infected non-union is a real challenge for orthopedic
surgeons [5,7]. In infected non-union, most of the times, bone
endingsare cutshortalongwith debridementof soft tissues in order
to eliminate the infection [8]. The gap may be filled with different
procedures. If the gap is less than one centimeter then either end to
end contact of fragment should be done with shortening of the limb
or bone graft may be put in to fill the gap [9]. If the gap is large then
it may be filled with vascularized fibular graft-which is a lengthy
procedure and a hilarious, technical demanding job [10]- or with
bone transport [11]. Removal of fibula for grafting also disturbed
the normal mechanic of lower limb which created problems in

knee and ankle joints [12]. The gap may also be filled and treated

with intra-membranous new bone formation but this is a new
technique and needs a lot of cancelleous bone to be put in the gap
[13]. Bone transport may be done either with monoliteral external
fixator or with circular ring fixator [14]. The circular ring fixator
which is commonly known as Lazaro apparatus, nowadays in vogue
throughout the world. The application Felizardo fixator is also not
an easy procedure, it is also technical demanding for the surgeon as
well as for the patient. After application, care of the pins, frequent
visits to the clinic and daily adjustment to the nuts for lengthening
is not an easy practice [15]. Secondary procedure in Ilizarov fixator
are common and docking site needs almost always reoperation.

We also tried the Ilizarov fixator in both of these cases but due
to spontaneous healing of the gap bone transport was abandoned.
There are other therapeutic agents that are sometimes used to
hasten the union but none of them was used in these two cases.

Until now: thirty-two cases of spontaneous regeneration of
bone loss in mandible [16], one in humerous, two in tibia, one in
fibula and five case of femur has been reported in the literature.
The first case of bone regeneration in tibia, after resection in
osteomylitis, was noted by Cheever in 1870.17 After that a lot of
study was done by Xichols in 1902 and Phemister in 1915.17Klein
DM et al7 reported a case with 20 centimeter bone loss in tibia
that has been healed spontaneously. Bosworth DM, et al [17] study
shows six patients with tibial defects that has been spontaneously
regenerated and healed. Park HW, et al [18] reported a three years
old boy with road traffic accident in which he lost whole of lateral
malleolus and was regenerated fully in four years time. Hinsche
AE et al [19] in 2003, study has noted spontaneous regeneration
of gap 6,9, 10 and 15 centimeters in femur in four patients. Kiter
E et al [20] in 2010, noted one patient with huge gap in femur
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while Pazzaglia UE, et al [21] in 1991, has also noted one patient
with loss of proximal femur that healed spontaneously in eight
years old child. Ulkii O, et al. [22] has reported a case in 1997 with
spontaneous bone regeneration of 16 centimeter in distal humerus

which was lost due to agricultural machine injury.

What strike mind that for bone healing to occur, the bone ends
mustbe in close contact or there may be some other forces or factors
that heals the bone. These forces or factors may be supernatural,
genetic makeup of the patient or local environment at fracture
site that heals the gap which we do not know till date. Research is
needed to find out that forces or factors, which will make easier the

management of gap in bones.
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