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ABSTRACT

Introduction: The purpose of this research was to present our hospital results in union of fracture
Tibia managed with close intramedullary interlocking nail.

Methods: This research was carried out at Liaquat University of Medical and Health Science
Jamshoro Pakistan from June 2020 to June 2021. A total of 250 patients with a closed tibial shaft
fracture were recruited from the emergency room and outpatient clinics for this study. Our study's
clinical outcomes were categorized as union, nonunion, delayed union, or malunion based on the
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tracked for a period of nine months.

and ankles at the time of their examination.
Conclusion:

criteria. All of the patients were given anesthesia, either general or spinal. All of the patients were

Results: In 90-150 days, about 88 percent (220/250) of patients had union, with a mean of 110.68.
Union occurred in 11.2 percent (28/250) of patients in 95-109 days, with a mean of 103.38. There
were 7.2 percent (18/250) delayed unions and 4.8 percent (12/250) non unions treated with
dynamization and bone transplant. The outcomes were outstanding in 88 percent (220/250) of the
patients and good in 7.2 percent (18/250). Our patients all had full range of motion in their knees

We found that this approach is beneficial due to early mobilization (early
weightbearing), reduced complexity, good outcomes, and low cost.

Keywords: Tibia; osteomyelitis; vehicle accident injury; interlocking nail.

1. INTRODUCTION

The tibia is the body's longest and most often
fractured bone. Tibial shaft fractures occur in
about 2/1000 people per year in the general
population [1]. It has been found that
nonoperative treatment of high-energy-induced
displaced tibial shaft fractures is linked with a
significant risk of malunion, joint stiffness, and a
subpar long-term functional outcome [2,3]. To
treat closed displaced tibial shaft fractures,
intramedullary fixation devices such as Centro
medullary nails (K nails and V nails), interlocking
intramedullary nails (reamed or unreamed), and
numerous flexible intramedullary pins, such as
Ender nails, have been utilized [4]. The most
successful way of treating diaphyseal tibial
fractures in adults is to utilize intramedullary
interlocking (IMIL) tibial nailing [5,6]. In terms of
biology and biomechanics, it has several benefits
over plate osteosynthesis [7]. To determine if
closed IMIL nailing is safe and effective,
researchers have conducted several trials [8]. An
image intensifier for the C-arm is commonly used
in closed reduction, closed nailing, and locking
bolts on both the proximal and distal ends [9-11].
This prospective study's ultimate objective is to
early rehabilitation and accomplish fracture
union, as well as a short hospital stay and a
favorable fracture healing response.

2. METHODS

This study was conducted at Liaquat University
of Medical and Health Science Jamshoro
Pakistan from June 2020 to June 2021. The
current study comprised a total of 250 individuals
who had been brought to our facility with a
fracture shaft of the tibia. Everyone who had
surgery provided written informed permission;
they were informed about their treatment plan,
costs associated with the procedure, hospital
stay following the surgery, and problems

associated with anesthesia. In order to keep
track of fracture healing, joint mobility, and
implant failure on a clinical and radiological level,
it was important to check in with the patients
again after surgery. Broken bones that heal in 16
weeks or less are considered excellent; those
that heal in 24 weeks or less with treatable
complications like infection (osteomyelitis),
implant failure, or navicular bone resorption are
considered good; and those that heal in less time
are labeled "poor.”

Fractures that heal in less time are labeled
"excellent." Fractures that healed between three
and six months following the start of therapy
were referred to as delayed union, while those
that did not heal within eight months were
referred to as nonunion. This needed to be
investigated further. The research comprised
patients with a closed tibial fracture over the age
of 16, who arrived within a week after the event
and had not previously undergone surgical
treatment for the fracture. It was decided to
eliminate patients who were malnourished and
those who had open or pathological fractures, as
well as those who had fracture nonunion. In
order to rule out the possibility of further injuries,
a comprehensive examination of patients was
performed upon arrival. It was shown that the
majority of patients had their tibias closed
reamed interlocked during the first seven to
fourteen days of their injuries. As long as the
patient was hemodynamically unstable, had an
active infection at the injury site, or was pyrexic,
delayed interlocking nailing was used to stabilize
their overall state. For the surgery, the patients
lied face down on a standard operating table.

Tibial access was gained by a midline patellar
incision that extends from the patella's lower pole
to a point 1 centimeter distal to the tibial
tuberosity. The entry site was created by
retracting the patellar tendon along the medial
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half of the tibial tuberosity, around 1.5-2 cm
distal to the joint line. It was critical to maintain
the knee joint flexible when designing the entry
location. After being connected to the medullary
canal, an olive-tipped guidewire was inserted into
the entry site. Under image intensification, the
fracture was decreased with longitudinal traction
and manipulation. Following reduction, the
guidewire was inserted into the distal fragment
and centered in the anteroposterior and lateral
projections of the fragment. Once the guidewire
had been switched and a suitably sized nail had
been put, the procedure continued. It was
decided to use the jig for the first locking, then
impact the fracture before doing the distal locking
by hand. A minimum of 9 months was spent
following up with each patient. It was necessary
to utilize 236 static nails and 42 dynamic nails in
total. The proximal locking was accomplished
with a jig, while the distal locking was
accomplished using a freehand method. An
antibiotic dressing was used after the wound was
closed with a suction drain in the conventional
manner. During the second post-operative day,
the drain was removed.

On the 2nd postoperative day, rehabilitation
exercises such as touch-down weight-bearing
began and, on the 14th, postoperative day, the
sutures were removed, and These patients were

clinically and radiologically assessed 9 months
following surgery for the time of union. In the
patients that were examined, we looked for
delayed union (more than 4-6 weeks
postoperatively) and nonunion (9 months
following surgery). The statistical analysis, which
was limited to the computation of the
proportion of patients who had excellent, good,
and terrible outcomes, comprised patients with
unions, malunions, delayed unions, or
nonunion. The study's functional findings
were evaluated using the Johner and Wruhs
criteria.

3. RESULTS

In this study, there were 250 participants, with 80
percent (200/250) of the participants being male
and 20 percent (30/250) of the participants being
female.

Tibial fractures were found in about 64.8
(162/250) percent of patients in the middle one-
third of the study, 20 percent (50/250) in the
proximal one-third, and 15.2 percent (38/250) in
the distal one-third. For the sake of simplicity, the
patients were split into three groups based on
their chronological age. Patients under the age of
40 were considered to be at the young age

group.

Table 1. Outcome of results of tibial interlocking nails (n=250)

Outcomes n (%)
Excellent 220 (88)
Good 18 (7.2)
Poor 12 (4.8)
Table 2. Age and sex variations in study group (n=250)
Age Male (%) R (%) L (%) Female (%) R (%) L (%) Total (%)
(years)
<40 112 (44.8) 59 (23.6) 53(21.2) 30(12) 17 (6.8) 13(5.2) 142 (56.8)
40-60 55 (22) 28 (11.2) 27(10.8) 11 (4.4) 6 (2.4) 5(2) 66 (26.4)
>60 33(13.2) 17 (6.8) 16 (6.4) 9(3.6) 3(1.2) 6 (2.4) 42 (16.8)
Total 200 (80) 104 (41.6) 96 (38.4) 50 (20) 26 (10.4) 24(9.6) 250 (100)
Table 3. Site of fracture (n=250)

site Tibia

Total (%) R (%) L (%)
Proximal one-third 50 (20) 30 (12) 20 (8)
Middle one-third 162 (64.8) 82 (32.8) 80 (32)
Distal one-third 38 (15.2) 18 (7.2) 20 (8)
Total 250 130 (52) 120 (48)
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Table 4. Percentage of cases that had unions, malunions, delayed unions, or nonunion (n=250)

Total cases (%)

Union 220 (88)

Delayed Union 18 (7.2)

Nonunion 12 (4.8)

Malunion 0 (0)

In this group, 12 percent (30/250) of the bearing full weight. The screw with less

participants were females, while 44.8 percent
(112/250) of the participants were men. Patients
between the ages of 40 and 60 years old were
classified as being in the middle age group.
Females constituted 4.4 percent (11/250) of the
group, while males constituted 22 percent
(55/250). Patients above the age of 60 were
included at the old age category. In this group,
3.6 percent (9/250) of the participants were
females, while 13.2 percent (33/250) were men.
Patients with diabetes accounted for about 12.8
percent (32/250) of the population, with 4.8
percent (12/250) of those using insulin. Female
patients with diabetes accounted for 3.8 percent
(8/250) of the total and were using an oral
hypoglycemic medication. The clinical outcomes
of our investigation were evaluated on the basis
of the following criteria: union, nonunion, delayed
union, or malunion (if there was no union). The
patients were followed up on based on their
current clinical condition. With a mean of 110.68
days, over 88 percent (220/250) of patients
achieved union between 90-150 days. Diabetes
was diagnosed in almost 12.8 percent (32/250)
of our patients. Patients were permitted to begin
touch-down walking with crutches on the second
day of surgery if they felt comfortable. Union was
accomplished in 11.2 percent (28/250) of
patients in 95-109 days, with a mean of 103.38
days. All patients, with the exception of ten,
began partial weight-bearing on the sixth week
and complete weight-bearing on the twelve
weeks after surgery. The no weight-bearing
ambulation of these 10 patients was continued
until the callus was evident on radiography. They
had comminution at the location of the fracture.
All of our patients were able to move their knees
and ankles completely without restriction. There
were 12 patients who complained of
postoperative knee discomfort, accounting for 4.8
percent (12/250). The pain disappeared on its
own after 2 weeks. Because of an evident gap at
the fracture site on subsequent radiographs, 16.8
percent (42/250) of our patients required
dynamization within 6 weeks after the surgery.
This occurred as a result of excessive distraction
of the fracture during the procedure. They were
dynamized and were encouraged to walk with

essential stability (the screw that was further
away from the fracture) was selected, and it was
removed under the influence of local anesthetic.
There were 26 delayed unions that were
addressed by dynamization, accounting for 7.2
percent (18/250). Only 4.8 percent (12/250) of
our patients were classified as nonunion, and
these patients were treated with bone transplant
and dynamization in our research. Patients had
great outcomes in 88 percent (220/250) of cases,
good results in 7.2 percent (18/250), and bad
results in 4.8 percent (12/250) of cases.

4. DISCUSSION

For the treatment of tibial shaft fractures,
intramedullary nailing (IMIL) has been a popular
and effective method in recent years. Interlocking
nails are often accomplished with the aid of an
image intensifier. In our analysis, the most
prevalent mode of injury was a vehicle accident
injury, which accounted for 59.13 percent of all
injuries. Among the other types of damage, 6.25
percent were caused by falls, 3.84 percent by
labor accidents, and 30.76 percent by direct
force injury or physical attacks. There were 42
percent transverse fractures, 32 percent oblique
fractures, ten percent spiral fractures, four
percent segmental fractures, and twelve percent
comminuted fractures. Among the fractures
described by Middendorp et al. (2011),
transverse fractures (48 percent), oblique
fractures (42 percent), spiral fractures (6
percent), and segmental fractures (4 percent)
were the most common [12]. Tibial fractures
were the most prevalent kind of fracture in this
series, occurring in the middle third (64.74
percent) and upper third (19.42 percent),
followed by the lower third (15.82 percent) [13].

There were two malunions in Kutty et. al's
research of 45 patients with reamed interlock
nails; in contrast, our findings indicated that
union occurred in 90-150 days with a mean of
110.68 days and no malunion, which is quite
comparable to other studies' findings [14]. In our
investigation, we used a nail after reaming the
canal to finish the job. In our facility, this is
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standard operating procedure. Many studies
show that reamed interlocking nails cause more
bleeding, take longer to perform and raise the
risk of pulmonary embolism, as well as adult
respiratory distress syndrome [15]. When a
patient has specific risk indicators, such as
concomitant chest trauma and anemia, we have
a fair policy of waiting and stabilizing the patient.
When the patient is stable and ready for surgery,
closed reamed statically locked intramedullary
nailing can be done. On the other hand,
infections have been reported in 12 cases (4.31
percent), and these have been treated with
suitable medicines for a period of two weeks. In
our facility, we frequently lock the doors using the
static mode of operation. In this study, all of the
fractures were treated using an intramedullary
nail that was statically locked. Two hundred and
forty-nine patients out of 250 were successfully
reunited without any complications. Forty-two of
our patients required dynamization, which is the
removal of a proximal or distal screw, before they
could begin partial weight-bearing on their legs.
At the end of the fourth month, there were no
radiological indications of union in 26 individuals.
They were dynamized and urged to walk with
their entire weight on their shoulders. Twelve of
our patients were unable to join their bones.
Bone grafting was used to treat him. The
unionization rate in our analysis is 88 percent,
which is extremely similar to the published series
of 86.33 percent [16]. Various studies have
shown that reamed locked nailing of tibial shaft
fractures results in a 97 percent —100 percent
union rate. Following a three-month consolidation
phase, Ekeland advises static nailing be changed
to dynamic nailing for improved fracture
consolidation [17]. If comminuted fractures are
present, this period may be prolonged to five
months if needed. A patient's functional result
after suffering a tibial shaft fracture is probably
the most significant factor to take into
consideration when determining the optimal form
of treatment for a particular fracture pattern. In
addition to other variables, successful early
fracture union in a tibial shaft fracture is the most
demanding outcome in terms of long-term
functional outcome. The lack of a control group
that received treatment using a different modality
might have been a possible drawback of our
study. At follow-up in 9 months, 220 (88 percent)
of the patients said that their result was great,
whereas the remaining patients reported that
they were dissatisfied. At follow-up, comparing to
the contralateral side, all patients had progressed
to osseous union and had regained a complete

range of mobility after their rehabilitation
program.
CONCLUSION

Closing the fracture site with interlocking nails in
a tibial shaft fracture allows for early
weightbearing, which results in faster fracture
union and reduced morbidity. We assume that
closed interlocking nailing is the most successful
treatment for tibial shaft fractures because of the
high incidence of union and low rate of infection
associated with this technique.
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