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Introduction

Fractures of the tibia are among the most common ofserious skeletal injuries.
They are slow to heal andfrequently cause permanent squeal. Complications
relatedto both injury and treatment will occur, especiallyafter more severe injuries.
Judgment regarding the treatment is developed through clinical experience, andthus
the wisdom of a consultant who treats many suchinjuries may be helpful. Because
several variables areinvolved, a protocol that mandates one treatment for acertain
type of tibial fracture may not be optimal in aparticular clinical situation. Fracture
location, morphology, soft tissue envelope, and bacterial contamination all helpin
suggesting the fixation method, should fixation beindicated.

Gerhard Kuntscher, from Germany, was a pioneer in the development of the
intramedullary nail. He initially described intramedullary nailing for the treatment of
femoral fractures and subsequently for tibial fractures. He experimented with a
straight, unreamed, V-shaped, stainless steel intramedullary nail in the 1930s and
1940s during World War Il.

Although Kuntscher also experimented with straight nails in human tibiae, little
is published on results of his early tibial nails. The results of this technique became
known in the 1950s, when Lottesdeveloped a flexible, unreamedtriflanged nail, in
contrasttoKunt sc hesrh@apeV Lottesd nails were design:
of the tibia and had different flexibilities and h a r d n elrsss@riginal series of 534
tibial fractures, Lottes reported a union rate of 97%.

Almost a decade later, Zucman and Maurer reported on 36 cases of straight
Kuntscher nails in segmental tibial fractures. They reported 88% union in closed
fractures and 95% union in open fractures. Of the 36 patients, there were no cases
of mal-union. In this study, the nails were not locked or reamed. Five years later,
D6 Au b i g npabliskeet thedr Iresults with Kuntschertibial nails. They reported a
nonunion rate of 1.04% in closed fractures and 2.4% in open fractures. In this study,
again, the locking screws were not used. The authors reported a mal-union rate of
up to 22% depending on the fracture location.

Posterior cortical perforation proved to be a complication with straight
Kuntscher nails. If the starting point was too anterior on the tibial plateau, it would not
place the nail in line with the medullary canal and would abut the posterior cortex,
risking iatrogenic fracture. The proper, far posterior starting points would risk intra-
articular cartilage, ligamentous and/or meniscal damage. To address this issue,
Herzog modified the Kuntscher nail by adding a 20° apex posterior curve to the
proximal nail and 5° apex posterior curve to the distal nail to allow negotiation of the
nail into the medullary canal. This Herzog curve allowed for an eccentric anterior
starting point on the tibial cortex between the tibial tubercle and the plateau avoiding
insertion though articular cartilage. This proximal curve is still used in modern nails.

D6 Aubi g nmtedettat intrdmedullary nailing of the tibia offered poor
fixation in the upper and lower ends of the bone. In 1978, to overcome this problem,
Grosse et al added interlocking screws that could be inserted through the bone and
nail, above and below the fracture site. These locking screws prevented rotational
movement and telescoping, adding fracture stability and allowing earlier motion and
weight bearing. Interlocking nails also extended the indications for nailing to include
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proximal and distal fractures as well as comminuted and segmental
fractures. Interlocking nails had either dynamic holes, which allowed for fracture
compression during weight bearing, or static holes, which offered greater stability but
no compression. The Grosse-Kempf nail used the Herzog curve proximally, and the
approach and starting points were unchanged.

Current nails have various degrees of proximal curve and location of locking
screws. The choice of reaming and interlocking is based on characteristics of the
fracture and surgeon preference. The approach to insert the nail is standardd either
a patellar tendon-splitting or medial/lateral Para patellar approachd unless it is a
proximal fracture, i n avhi Cdechasigusseayde usdde

Each year, thousands of tibial internal fracture repairs are performedby
orthopedic surgeons in India. Closed reduction under image intensifier and
intramedullary interlocking tibial nailing is the most advanced development of
Kuntscher nailing, introduced in 1940s.Various studies regarding the safety and
effectiveness of the closed interlocking nailing has been done. Locking nailing has
shown biological and biomechanical advantage in comparison with plate
osteosynthesis.

Internal fixation of tibia usingintramedullary locking nails has decreased
incidence of non-union, allowed shorterhospitalization time, and earlier weight
bearing for the patient compared to other fixationmethods. Orthopedic surgeons
have expressed that one of the most difficult parts of thisintramedullarylocking nailing
of tibia, is passing the guide wire, locating and drilling the interlocking screw holes in
absence of C arm.Intramedullary locking nails require the surgeon to pass the guide
wire, locate the holes in the nail, center the drill, and advance the bit through the
bone to meet them.Closed reduction under C-arm image intensifier and interlocking
tibial nailing for the treatment of diaphysistibial fracture has been done in advance
centers. Many novel procedures and devices have been developed to assist the
surgeon indistal locking of intramedullary locking nails, but have some
disadvantages. These can includethe need for extensive x-ray exposure and
expensive x-ray equipment. Furthermore In our set up, there is no facility of C- arm
image intensifier in the operation theatre at the tertiary level public hospitals (District
head Quarter Hospital). Hundred percent of the peripheral hospitals of Odisha do not
have even the portable X- ray facility. In this study an Indian make intramedullary
tibial nailing instrument set has been used with indigenous modification of the guide
wire insertion, a jig for proximal locking and distal aiming device (DAD) for distal
locking screws in the treatment of the diaphysistibial fractures by intramedullary
interlocking tibial nailing.

For these reasons, a method for locating and drillingdistal interlocking holes
has been developed. This new method has significant advantages overexisting
method under ¢ arm, including the following. It has no active radiations, no x-ray
imaging is needed for targeting, while allowing accurate placement of distal screws.lt
is a percutaneous technique, which can be adapted for use with existing
intramedullary locking nails

This study was conducted to study the safety and effectiveness of the closed
interlocking nailing and success rate of distal locking with the use of distal aiming
device for the distal locking screws in the treatment of tibial shaft fractures without
image intensifier
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Material and Meathod

During the decade 19991 2011, 208 patients (138 male and 70 female)with
tibial shaft fractures (skeletally matured) were treated with interlocking intramedullary
nailing. All the nails inserted after reaming. From the 208 tibial fractures, there were
170 closed and 38 open (Up to grade 3 A Gustilo), 8 segmental were also included
in the series. The average age was 39 years. The patients were assessed clinically
and radiologically. Follow-up 17 10 years (average of 4.2 years). Fractures more than
10 days, grade 3 B/C compound fractures, pathological fractures, very proximal and
very distal fractures were excluded from the series.

Method of collection of data

Inclusion criteria:

1.>18years of age

2. Acute fractures of diaphysis of tibia (<10 days old)

3. Closed fractures and Gustillo Anderson type 3 A compoundfractures
4. Segmental fractures.

5. Comminuted fractures.

Exclusion criteria:

Threaded bolt for proximal zig.

Distal aiming device(DAD).

. Outer and Innersleeve(Protection sleeve and drill sleeve) and trocar.
10. Drill bits 4mm / 5mm.

11.Curve tibia awl

12.Curved tip bone awl and K wires

13.Guide wire holder

1. Age <18 yrs.
2. Grade 3 B and above Gustillo Anderson compound fractures.
3. Associated with head injury.
4. Associated with fractures in any of 4 limbs.
5. Pathological fractures, fracture non-union and delayed union.
6. Patients not willing and medically unfit for surgery.
7. Old fracture/ nonunion tibia
8. Very proximal or distal tibial fractures
Instruments
1. Insertion Handle or proximal zig.
2. Ram guide(extractor-compressor rod)
3. Driving head.
4. Ram.
5. Wrench.
6. Guide wire.
7.
8.
9



Preparation

The mechanism of injury and physical examination of the injured limb are
important factors because high energy fractures will be more likely to become
unstable with cast immobilization and prone to delayed union and mal-alignment.
The decision to proceed with surgery is made by both the patient and surgeon. The
patient, especially the injured leg, must be carefully inspected before surgery for
degree of swelling, palpation of the muscle compartments, presence of open wounds
or abrasions, neurovascular status, and overall cleanliness.

In the operating room, surgical instruments should be checked before the patient
enters the operating theater. The surgical site on the patient's limb should be
wrapped with a clean sterile towel before entering the operating room. On induction
with an appropriate anesthetic, the surgical team must carry out a preoperative or
preparatory pause to verify the surgical procedure to be performed and the side of
injury as recommended by the World Health Organization.

Positioning

After induction of anesthesia, the patient should be positioned on the
operating table such that at least 110 degrees of knee flexion can be obtained
preferably by dropping affected leg at the end of the table. A rolled flannel blanket is
placed under the ipsilateral buttock. This serves to place the trans-condylar axis of
the distal femur parallel to the floor and assist with rotational alignment during IM
nailing of multi-fragmentary tibial fractures. External rotation of the limb is also
prevented by using such a roll. Triangles, bumps made from sterile gowns, dropping
the end of the table, and placing the leg over the side of the table may facilitate this
degree of knee flexion. The use of a padded kidney rest at the lateral aspect of the
proximal thigh, often at the level of the tourniquet can be used to maintain knee
flexion and prevent external rotation of the hip in deep knee flexion. Care must be
taken not to place any pressure on the neurovascular bundle in the popliteal fossa.
Limb is prepared and draped as per the standard aseptic technique. A thigh
tourniquet was routinely applied.

Closed Reduction

The reduction technique varies based on the level of the fracture, with

emphasis placed on flexing the proximal fragment to 110 degrees. Flexing the
proximal fragment in relation to the knee allows the tibial entry point to be placed in
its appropriate position.
Determine the instability at the fracture site, taking into consideration the mechanism
of injury and the x-ray appearance. Sometimes the unreduced fracture is stable in
one direction but not in another. Palpate the fracture site, visualize the position and
allow the operating surgeon to perform fracture reduction.



Proximal Tibia Entry Point




Incision and Proximal Tibial Entry Point

There are different recommendations regarding where the bone entrance
point should be placed. In general, the more proximal the fracture, the more lateral
and more proximal the entry point should be. The patella tendon is palpated with the
knee in flexion. A central longitudinal incision through the tendon allows a predictable
and accurate placement of the bone entrance when an image intensifier is not used.
The fat pad should never be entered or should be excised. The bony entrance is
anterior to the articular surface. A curved awl is used and is directed anteriorly,
especially in a proximal tibia fracture till the medullary canal is opened.

Significance: Incising the patella tendon longitudinally leads the surgeon to
the proper bony entrance.

Passing of Guide Wire.

Tip of the guide wire is slightly bent and is passed in to medullary canal with
the bend facing anteriorly. Manipulation is then undertaken to align the tibia and as
the guide wire passes down in the medullary canal the typicalchatter is felt till it stops
either at fracture site or it passes in to the distal fragment with same chatter
sensation. If it stops at fracture site it can either be negotiated in to the distal
fragment by direct manual manipulation of bony fragment at fracture site or by
rotating the tip of the guide wire in direction of the displacement of distal fragment.
We routinely use a guide wire and use a reamed intramedullary cannulated nail.

Significance: Slight bending the tip of guide wire facilitates easy passage of
guide wire.

Reaming

The 7 to 10 mm cannulatedhand reamersare directed in line with tibia crest
and rotatedover the guide wire clockwise and anticlock wise through 90 degrees in
anterior half by the surgeon as the reamer head is advanced along the medullary
canal of the distal fragment .An additional benefit of these reamers is that the length
of the planned nail can be determined by passing the reamer tip until it reaches the
sub-chondral bone at the ankle and comparing with a similar length reamer. After
reduction and insertion of guide wire, reaming is accomplished by starting with the 7
mm reamer and progressively increasing the diameter until chatter is felt for at least
a 4 cm distance along the canal. The resistance to progression of the reamer is also
an indicator. One should feel the reamer in its full 90 degrees arc to know the reamer
is in the canal. If you are not sure whether the reamer is in the canal, push it down
and see whether it stops. If not, the reamer is not in the canal. The length of the nall
is measured by pushing the blunt reamer until it abuts the sub-chondral bone of the
ankle joint. Comparison of the opposite un-fractured tibia may be used as a guide as
it is an accurate as clinical estimates of reamer depth. The surgical team must have
checked nail inventory preoperatively by estimating nail length using anthropometric
measurements: length of nail is 20 mm less than the distance from knee joint line to
ankle joint line in normal tibia. The knee joint line to ankle joint line less 20 mm
measurement is the most reliable and has shown the best correlation with ideal nail
lengths.



The bone from the flutes of the hand reamer is usually retained if the fracture
site is open(Gr 1 compound) and normally is stored in blood without contact with a
sponge, normal saline or sterile waterfor grafting at fracture site later. Heat necrosis
and damage to the pulmonary system is negligible when hand reaming is used.

Significance: The advantage of hand reaming is that the surgeon can feel when
the reamer is in the bone, measure the length and diameter of the nail from the
reamers and use the bone from the flutes of the reamers for a bone graft.

Insertion of nalil

The nail is then attached to the distal aiming device (DAD), and the DAD is
adjusted. The DAD is then removed and the threaded bolt and proximal zig (insertion
handle) are used to introduce the nail. Reduction must be maintained during this
procedure by traction and direct pressure. The nail is placed either by direct pressure
from the surgeon or by light taps using the mallet over the guide wire. The surgeon
soon becomes familiar with this feel when the nail is in the canal. Do not force the
nail. If the nail does not progress easily, reaming the canal larger or substituting a
smaller nailis the options. Opening on the proximal zig(insertion handle) helps the
surgeon decide the depth of the nail (Proximal end of nalil).

Significance: The surgeon's tactile sense guides placement of the nail through
the fracture site.Obtain fracture reduction before nailing.

Distal Interlocking

For the distal bolts, small nick is given with the help of Distal Aiming Device and
drilled with the standard drill bit confirmed with guide wire technique. In guide wire
technique, we push the guide wire to its full length through the upper end of the nail,
up to sub chondral bone of lower tibia and mark the proximal portion of guide wire at
the proximal zig with an artery forceps (or guide wire holder). Then the guide wire is
partially withdrawn and the near cortex is drilled with DAD and drill sleeves. With the
drill bit in situ, wire is pushed distally. If the drill bit is in the center of the lockinghole
of the nail then the guide wire will stop short of its pre-marked length near the
proximal zig. If the drill bit is inside the hole a metallic sound will also be heard due
to guide wire hitting the drill bit. If it is unsuccessful the nail is rotated clockwise and
anticlock wise to locate the hole or the near cortex is drilled with 5mm drill bit and
the locking hole is visualized directly with help of suction tube and far cortex is drilled
as usually with 4 mm drill bit after localization / or confirmation of locking hole.Distal
interlock should be done before proximal interlock to allow the nail to be rotated to
adjust orientation of the locking hole for screw insertion.In most of the cases what we
notice when the drill bit enters the distal locking hole, a gush of blood mixed with air
bubbles comes out. It is also a confirmatory signs of proper localization of locking
holes. Whatever be the method confirmation is always done by guide wire technique.

Significance: The target arm guides longitudinal placement of the screw hole
in the transverse direction. Rotation of the nail facilitates placement of the drill
bit and subsequently the locking screw in the distal slot in the nail. This
technique is reliable and efficient.



Distal Interlocking Tips

Reasons why the drill bit may not enter the distal locking hole in the nail:

1. The hole in the near cortex has been incompletely drilled and therefore remove the rim of
bone at the bottom of the locking hole.

2. The reduction has been lost and the bone has shifted after the nail was inserted.

3.The nail has been bent by a tight tibial canal. This will occur if heavy blows are used to
strike the nail. Two or 3 light taps and then a 20 to 30 degree twist of the nail or simply
manual pushing of nail is the proper technique.

4. The most common cause of failure to locate the distal locking hole is rotation of the nail on
the insertion handle due to loosening of the threaded bolt within the threads of the proximal
end of the nail. Be sure that the threaded bolt is well tightened before attempting interlock.
Once the surgeon understands the value of rotation, distal interlocking without a C-arm is
very quick and reliable. Sometimes this rotation must be accounted for by using the curved
tipped bone awl or with a 2mm K wire. The DAD is removed and a curved tipped bone awl is
placed into the distal locking hole. If it is placed only partially in the locking hole, rotate the
nail for complete placement in the distal locking hole. The curved tipped bone awl is then
replaced by the usual drill bit.

Measurement for Screw Length and Insertion of Screw

The depth gauge is placed through the sleeve.Guidewire is partially
withdrawn. The depth gauge is to be read off the side of the sleeve. Keep the sleeve
over the hole in the near cortex and then push the screw through the hole in the near
cortex and distal locking hole in the nail. The surgeon will feel the screw threads
pass through the slot and engage in the far cortex. Determine whether the distal
interlocking screw is through the distal locking hole in the nail by the guide wire
technique. If the screw is in the distal locking hole, the nail can be rotated maximum
10 degrees.

Compression of the Fracture

Once the distal interlocking screw or screws have been placed, the fracture
may be compressed, if necessary. This is accomplished by attaching the extractor-
compressor rod containing the weight and backslapping the fracture. This is
particularly important in the treatment of tibia nonunion. Make sure that the IM nalil
has been countersunk into bone of the proximal tibia when backslapping is being
considered. This will prevent prominence of the proximal nail and difficulties with
kneeling. Similarly, if the tibia fracture remains overlapped and shortened, it can be
lengthened at the fracture site by performing distal interlocking, further impaction of
the nail followed by proximal interlocking.

Placement of the Proximal Interlocking Screw

DAD is removedand the sleeve and trocar is inserted through the proximal zig
to the skin surface to mark the location of the skin incision. Incise the skin and clear
soft tissue off the bone. Insert the inner sleeve on to the bone of the medial tibial
surface. Use the drill bit to drill a hole through the near and far cortices. and the
interlocking screw placed using the usual measurement and insertion process. The
placement of 2 screws in the proximal tibia is recommended..
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Significance: Locking holes localization techniques are not used to find the
holes in the proximal nail however the screw position can be confirmed by the
guide wire technique.

Wound Closure

The incision through the patellar tendon is closed first. Only the tendon sheath
needs to be closed. In compound fractures, the wound over the fracture is closed as
per the requirement on case to case basis. Placing a vacuum drain has been a
common practice in our set up here.

Aftercare
In stable fractures, early weight-bearing as tolerated is recommended if good
cortical contact has been obtained. Weight-bearing is determined by the stability of

the fracture. The time to full weight-bearing is significantly delayed in high-energy
and open fractures.

11



Outcomes

General Information

Of this group of 208 patients, including 166(79.80%) males and 42( 20.20%)
females, aged from 18 to 76 years old, average age 39 years old. Tibio-fibular
double fracture 172 (82.70%) cases, tibia fractures in 36(17.30%) cases. There were
170 (81.73%)closed, including 8 segmental and 38(18.27%) open Fracture. Site in
the tibia - in the upper one third 55(26.44%) cases, middle one third
110(52.88%) cases and in the lower one third 43(20.67%) cases. The
mechanism of injury was car or motor-vehicle accident in 123(59.13%) cases, fall
from a height in 13(6.25%), direct force injury in 64(30.76%) and labor accident in
8(3.84%) cases. The average period of hospitalization was 15 days. Follow up was 9
months to2 years, with an averageof 1 yr.

Table -1 mode of injury

Type of Injury Male Female Total
Motor Vehicular(RTA) 98 25 123
Fall from a height 11 02 13
Direct force injury/ 52 12 64
Assault
Labour accident 05 03 8
Total 166 42 208

Table i 2 Site of injury

site No of patients
upper one third 55
middle one third 110
lower one third 43
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Total 208

Functional out come

e Time of surgery was 2 days to 10 days following injury, average being 5 days.
e Operating time ranged from 40 minutes to 2 hours and average was 55 minutes.
e In all cases (208) we could able to achieve locking in all both the locking holes of
both ends without c- arm or portable x-ray.
e Average time of union was 16 weeks and it was longer in open than the closed
fractures.
e The percentage of union in all the cases was 98.07%.
e Mal-union occurred in 2 patients( in lower third fracture), nonunion and
implant failure in one patient, gross postoperative infection and subsequent
revision surgery in two patient, delayed union and subsequent exchange
nailing and bone grafting in one patient.
e There was no nail breaka ge and loosening of locking screws. Knee and ankle
joint function reached the normal level .
e lcase had intraoperative saphenous vein injury, 5 patients had anterior knee
pain, and the pain disappeared after 6 months of surgery with physiotherapy
in 4 patie nts and 1 patient after nail removal.

The patients follow up were done six weeks, twelve weeks, sixteen weeks,
six months and nine months or till fracture united

Table- 3 Radiographic findings: follow up at 12 weeks

Radiographic Findings No of patients
No callus 4
Visible callus one side 19
Visible callus both side 147
Union 38
Total 208
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CASE REPORT

Figure 1 Position, proximal entry, guide wire insertion Figure 2 Assemble of instruments including the DAD

Figure 3 Nail insertion over guide wire Figure 4 pushing of Nail
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Figure 5 DAD with sleeves Figure 6 Distal locking screws in situ

01/07/2004

Figure 7 Proximal locking Figure 8 After locking
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Case 2: a failure showing mal-union
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Case 3 Raghu Sagaria Pre-op x-ray, immediate post 1 op, 12 weeks and 16 weeks x-ray.

Case 4: SankarBisoi Pre-op x-ray, immediate post i op, 12 weeks and 16 weeks x-ray

17



Analysis

1. The length of desired nail is very crucial. estimating nail length using
anthropometric measurements: normal tibia from knee joint line to ankle joint
line less 20 mm. The knee joint line to ankle joint line less 20 mm
measurement is the most reliable and has shown the best correlation with
ideal nail lengths. It can be measured on the table by a guide wire of same
length- measure the guide wire which is outside the medullary canal with this
another guide wire. The remaining length is the length of nail. The length of
the planned nail can also be determined by passing the reamer tip until it
reaches the dense subchondral bone at the ankle and comparing with a
similar length reamer. We could able to get a desire and appropriate nail by
this method.

2. Incising the patella tendon longitudinally leads the surgeon to the proper bony
entrance. We also prefer a high and lateral entry point for more proximal
fractures. Unlike medial Para patellar incision where the patella does not
push the awl medially there by deviating the tip of awl laterally. In patellar
tendon splitting incision we could avoid this complication. Anterior knee pain
is a frequent reported complication but in our series we had only 5 cases of
anterior knee pain and 4 of them got relieved of pain following physiotherapy.

3. The advantage of hand reaming is that the surgeon can feel when the reamer
is in the bone, measure the length and diameter of the nail from the reamers
and use the bone from the flutes of the reamers for a bone graft. Heat
necrosis and damage to the pulmonary system is negligible when hand
reaming is used.None of the case in our series had ARDS postoperatively.

4. The DAD guides longitudinal placement of the screw hole in the transverse
direction. Rotation of the nail facilitates placement of the drill bit and
subsequently the locking screw in the distal locking holes in the nail. This
technique is reliable and efficient.The guide wire technique or locking holes
localization techniques are very useful for localization and locking of distal
locking screw holes in absence of ¢ arm and is not to be used to find the
holes in the proximal nail. We had 100 percent success of locking both
proximal and distal screws in all 208 patients, the figures at par with locking
under c-arm.

5. Fracture union was the major concern in this study. Statistical analysis was
done for the mean time to union ignoring theall injury variables like age,
mechanism of trauma, fracture site, fracture classification, fracture
commination, soft tissue injury, and nail diameterand fracture gap. In 98.07
percent cases, mean union time was 16 weeks.

Discussion
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Tibia shaft fractures are common since they account for 9.0% of all fractures.
Intramedullary nailing has become a popular and effective procedure for the
treatment of most fractures of the tibial diaphysis. Interlocking nails are commonly
performed using an image intensifier. These are expensive and are not readily
available in most resource-poor countries of the world. Various studies to avoid the
image intensifier have been tried. The Mini-open reduction and intramedullary
interlocking nailing using external jigs (DAD) and direct visualizing the hole for
locking bolts technique also have been tried. So based on these reasons close
reduction of the fracture and intramedullary interlocking tibial nailing with locking of
bolts by external jigs(DAD) had been carried out in the district of Koraput( Odisha)
with equally good success rate, This retrospective study was carried out in the
peripheral Hospitals like Sub divisional hospital, Jeypore and District head quarter
hospital , Koraput.(Odisha)

There were 208 tibialdiaphysis fractures of 208 patients including 166 males
and 42 females. The age of the patients ranged from 18 years to 76 years. The
average age is 39 years. The vehicular accident injury was the commonest mode of
injury consisting of 59.13 percent. The other modes of injury were 6.25 percent due
to fall, 3.84 percent were due to labour accident and 30.76 percent due to direct
force injury or physical assaults. The commonest site of fracture is the middle third
52.88 percent, proximal third 26.44 percent and distal third 20.67 percent. The timing
of surgery ranged two days to 10 days. The average timing was 5 days. The fracture
united in an average of 16 weeks, ranging from 12 weeks (3 months) to 20weeks. In
this series 98.07 percent fracture tibia united in an average of 16 weeks. Two
fracture tibias (0.96%) had delayed union. One of which united after dynamization.
Another one turned into non-union which was treated with nail exchange and bone
grafting. This fracture also united in twenty weeks. The complication like infection
was encountered, consisting of 6 cases superficialinfection (3 percent) and 2 Cases
(0.96% percent) deep infection. The superficial infections were treated with
appropriate antibiotics for the period of two weeks. The deep infections were treated
with antibiotics for 3 to 6 weeks and as there was no progressive union, revision
surgery like illizarov were done subsequently. None of the patients developed
chronic osteomyelitis. One nonunion and implant failure was encountered. The
complication like distal screw loosening leading to valgus deformity and shortening in
two cases (0.96%). The results are comparable with the other series It is, therefore,
concluded that interlocking intramedullary nailing can be achieved without the use of
image intensifier once the surgeon develops a reasonable experience with the use of
distal aiming device, guide wire technique and direct visualizing the hole of the nail.
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Table-4: Comparison of union with other series

Authors Total no. of Union Non-Union
Patients
Alho A et al 98 15 Weeks 2%
Court-Broun et al 50 15.4 Weeks 10%
(Unreamed)

Court-Broun et al 125 16.5 Weeks 2%
Lkemet al 40 3 Months 5%
Anglenet al 45 34.5 Weeks 13%

(reamed)
In this series 208 16 weeks(Reamed) 1.92%

Conclusion andRecommendation

Intramedullary nailing has revolutionized the treatment of diaphysealtibial
fractures. The goals of treating a tibial shaft fracture are to obtain a healed, well-
aligned bone, pain-free weight-bearing, and functional range of motion of the knee
and ankle joints. The best treatment should be determined by a thoughtful analysis
of the fracture morphology, the amount of energy imparted, the mechanical
characteristics of bone, and, most importantly, the status of the soft tissues. Patient-
related factors such as the age, activity, compliance, and pre-existing medical
illness. 208 patients with 208 tibial shaft fractures treated using the Intramedullary
Interlocking Tibial Nailwithout c-arm were retrospectively reviewed in this study.
The results of the study compares favorably with most reports concerning the use of
Inter locking nail in tibialdiaphysis fractures even with use of C-arm. In order to avoid
complications and improve the overall result, the following recommendations are
offered:

e |t is important to differentiate between low- and high-energy transfer and not
to underestimate the severity of the associated soft tissue injury. Other trauma
variables should also be kept in mind.

e Obtain fracture reduction before guide wire insertion and maintain it during
nail insertion ratherthan relying on the nail itself for reduction. The surgeon's
tactile sense guides placement of the nail through the fracture site.

e The nail has been bent by a tight tibial canal. This will occur if heavy blows
are used to strike the nail. Two or 3 light taps and then a 20 to 30 degree twist
of the nail or simply manual pushing of nail is the proper technique.

e Fracture site compression, e.g. using the back hammering technique, and
careful reposition of displaced fragments in order to eliminate large inter-
fragmentary gaps.
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Early bone grafting or exchange nailing should be regarded in fractures with
marked comminution to decrease the risk of fracture non-union or mal-union.

The target arm guides longitudinal placement of the screw hole in the
transverse direction. Rotation of the nail facilitates placement of the drill bit
and subsequently the locking screw in the distal slot in the nail. This technique
is reliable and efficient.The position of drill bit and subsequently the distal
locking screws must be confirmed by guide wire technique. The guide wire
technique or locking holes localization techniques are very useful for
localization and locking of distal locking screw holes in absence of ¢ arm.
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