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ABSTRACT

Aim: The aim of the study is to evaluate the results of treatment of a closed reamed interlocking in the treatment of closed
fractures of the tibial shaft.

Study design: A Descriptive observational study

Venue and Duration: This study was conducted in the Orthopedic department of Ayub Teaching Hospital, Abbottabad for six
months duration i.e from September 2020 to February 2021.

Patients and methods: The study included 43 patients over 19 years of age. The patients were taken to the emergency and
Orthopedic department for surgery of Ayub Teaching Hospital, Abbottabad for six months duration i.e from September 2020 to
February 2021. Written approvals were granted from all selectees. Detailed history was asked and each patient was assessed
clinically and radiographically. The reamed intramedullary nailing performed according to the protocol. Patients were followed for
1 year and assessed for infection, union, knee and ankle range of motion, and implant problems. 3 patients were excluded from
follow-up, and the study was held in 40 patients.

Results: All fractures were having complete union without the need for bone grafting. Simple fractures have union at mean of
14 weeks, comminuted and segmented fractures have union for longer than five weeks, and a mean duration of 18.5 weeks.
Superficial infection at the screw site occurred in two patients, and the drainage was done, antibiotics were given and distal
screw were removed, respectively. While all patients had a full range of knee motion, 37 patients had a full range of ankle
movement. The other three patients had a 15-to-20-degree dorsiflexion loss at the ankle joint. No nail fracture, proximal screw
end fracture in one patients and distal screw fracture in two patients were observed.

Conclusion: We came to the conclusion that closed intramedullary nailing in the case of a closed shaft fracture of the tibia is a

safe and satisfactory technique with a high rate of union and a relatively low complication rate and early return to activity.
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INTRODUCTION

The tibia is the most common long broken bone in the body due to
its anatomical location and susceptibility to injury?2. Treatment has
always been a challenge for orthopedic surgeons due to the
specific local anatomical feature, the high degree of fragmentation
and the accompanying soft tissue trauma, which contributes to the
high complication rate after open surgery®“. The different treatment
options include closed reduction and plaster of Paris, open
reduction and internal fixation with plates and screws, external
fixation, and intramedullary devices. POP cast has been
associated with a high incidence of ankle stiffness.® Plating are
characterized by a high incidence of infection, non-union, and
fixation failure®. External fixation has led to nail infection and
sometimes osteomyelitis. A closed locking nail has been
developed to reduce postoperative infections, promote early
attachment and restore early activity’”®. The intramedullary nail is
now widely used for the treatment of closed shaft fractures and is
considered the preferred treatment for closed shaft fractures. The
published series on the subject are extensive, with well-
documented high association rates associated with low
complication rates. Malunion and malrotation have lower rates than
another treatments®'°. These encouraging results have led to the
use of widely reamed interlocking nails for the treatment of closed
tibia fractures. Interlocking nails act as an inner splint that acts as a
load-bearing tool and provides a bone graft at the fracture site. It
provides power, not allowing the fracture to exceed a critical value
that can disrupt the place of the fracture. Interlocking nails allow
the adjacent joints to move, so rehabilitation is simultaneous with
treatment and shear stresses are minimal.

MATERIAL AND METHODS

The study was conducted on 43 patients with closed fractures of
the tibia who were admitted to the Orthopedic department of Ayub
Teaching Hospital, Abbottabad for six months duration i.e from
September 2020 to February 2021. All patients were assessed in
the emergency and orthopedic department for risk of death

according to the ATLS protocol. The fractures were splinted to
lessen pain and prevent further soft tissue injury. Anterior-posterior
and lateral X-rays, including the knee and ankle joints, were taken
in all cases. The study included patients over 19 years of age with
closed fractures of the tibia shaft, while patients with open and
pathological fractures were excluded. Written approvals were
granted from all selectees. In particular, a detailed history of the
mechanism of the injury was requested, and a careful physical
examination and appropriate tests were performed, including
HBsAg and anti-HCV. The intramedullary nailing was performed as
follows

Nailing Technique: All patients were operated on under GA on a
regular operating table and C-arm, with a pneumatic tourniquet on
the mid of thigh and suspending their knees on the end of the
table. A vertical midline incision was made from the lower pole of
the patella to the tuberosity of the tibia. The patella tendon was
retracted using a self-clamping retractor. Entry made 1.5 cm below
the joint line with a curved awl in the center line. After entering the
medullary cavity, a guide wire with an olive tip was inserted into the
medullary cavity. A close reduction was made and the guidewire
passed through the distal portion. When the guide passes through
the distal part, the bone is palpated, which is confirmed under the
C arm in both planes. Upon successful insertion of the guide, the
tibia was reamed with an olive tipped wire using a flexible reamer.
The guide with an olive tip was replaced with the help of a Teflon
sleeve without losing the reduction and with a non-tipped guide
wire. The length of the nail was assessed by subtracting the
exposed length of the guide wire from the total length of the guide
wire. The required nail is then inserted into the insertion assembly
and then slides over the guide wire without hitting. The last part
required light hammering. Once the nail had passed through the
distal portion, the Guide wire was removed. All the nuts on the
template were tightened securely. Limb traction was reduced and
the foot was pushed back to push the distal proximally to compress
the fracture site. The distal locking screws were then inserted
using the free hand technique and the proximal screw was
installed. The wound was closed without drainage. The knee is
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brought to its full range of motion. The patient was given
intravenous antibiotics and painkillers. On the first postoperative
day, a range of physical exercises was started, and the patient was
mobilized using weighted crutches. The patients were discharged
in the third postoperative period and 2 weeks later were reviewed.
Later, patients were invited for another appointment at 1-month
intervals until complete recovery. At each follow-up visit, patients
were assessed for infection, union, range of motion of the knee
and ankle, deformity, and any implant-related problems, and the
results were documented on a previously prepared Proforma. 3
patients were excluded from follow-up, and the study was held in
40 patients

RESULTS

Thirty-four (85.0%) of the 40 patients with an average age of 34
(19-60) are men, and 6 (15.0%) are women. The right side was
affected in 29 (72.5%) patients and the left side was affected in 11
(27.5%) patients. Most of the fractures were segmental or
sufficiently fragmented.

Table-1 shows the demographic features of the patients

Males [ 34(85%) 0.005 P-value
Females | 6(15%) 0.003
Laterality of the Fracture

Right | 29(72.5%) 0.07

Left | 11(27.5%) 0.04

Fractures were classified according to the Winquist and Hansen
classification and are shown in Table-I|

Winquist Type :;‘;ﬁn; t:ﬁ; of Percentage
| 5 12.50%

Il 9 22.5%

11l 26 65%

Twenty fractures resulted from road accidents, 8 from
significant falls, and 2 from sports injuries. The mechanism of the
injury is shown in Table-lll. 33 fractures were isolated, and 7
fractures were associated with an ipsilateral or contralateral
femoral fracture, which was treated with a statically locked nail.

Table-Ill shows the various causes of fractures

Causes of fractures P-value
RTA 27(67.5%) 0.05
Falls 9(22.5%) 0.04
Sports Injuries 4(10%) 0.02
Isolated Fractures 33(82.5%) 0.06
Ipsilateral or 7(17.5%) 0.03
contralateral

associated fractures

All fractures were treated within the first week after injury
and allowed for early mobilization. Patients were followed for 1
year and assessed for union (clinical and radiological), range of
motion of the knee and ankle joint, infection, defective return, and
implant problem. Fusion was achieved in all patients without the
need for bone grafting.

32 (80%) fractures have union at 16-20 weeks (median 17
weeks) and 8 (20%) occurred at median 13.5 weeks. Simple
fractures have union at mean of 14 weeks, comminuted and
segmented fractures have union for longer than five weeks, and a
mean duration of 18.5 weeks. While 37 (92.5%) fractures were
locked statically, 3 (7.5%) fractures were dynamically locked with
proximal or distal screws. Between 6 and 9 weeks, 3 fractures
were dynamized by removing the proximal or distal screw.
Superficial infection at the screw site occurred in three patients,
and the drainage was done, antibiotics were given and distal screw
were removed, respectively. Six months later, two patients who
developed an infection at the proximal or distal site of the screw

was cultured with Staphylococcus aureus, and one patient 9
months later with Staphylococcus aureus in the distal part of the
screw. Both patients were treated with drainage and antibiotics. All
patients had a full range of motion in the knee joint (mean 140
degrees flexion). While the ankle joint showed that 37 (92.5%)
patients had full range of motion, 3 (7.5%) patients had a 15-to-20-
degree dorsiflexion or plantar flexion reduction due to the primary
foot injury. While none of the patients had a nail fracture, proximal
screw end fracture occurred in 1 patient (2.5%) and distal fracture
occurred in 2 patients (5%). Nothing has been done and the
fractures have come together without incident.

DISCUSSION

Although a closed shaft fracture of the tibia can be treated non-
surgically, there are many indications for surgery. The preferred
method of surgical treatment is controversial, but a chiseled,
blocked intramedullary nail for closed shaft fracture of the tibia is a
popular technique due to good results reported with relatively low
complication rates in clinical surgical series*'? A review of the
literature on the subject shows that many authors use rates of
union and infection as outcome criteria and ignore other important
factors such as the range of motion of the upper and lower joints,
problem with implants, and any deformities. We achieved 100%
fusion without having to perform any other procedures such as
bone grafting. In our study, the mean time to heal in patients with
commuted or segmental fractures of the tibia was 18 weeks; This
has been described by Court-Brown et al, Larsen et al.
Comparable to the work done by. Lin et al. The infection rate in our
series was low and delayed. Two patients developed an infection
at the site of tuberosity secondary to the injury and was superficial.
He was drained and treated with intravenous antibiotics. In the
ninth month of the one patient who developed an infection in the
distal screw area was removed, scraped and treated with
antibiotics. In both cases, the cause is Staphylococcus aureus.
Neither patient influences the final result. While all patients
achieved full range of motion, 3 patients (7.5%) had a reduced
range of motion in the ankle by 15 to 20 degrees following the
primary foot injury. Bonnevialle et al. He also found a normal range
of motion in the knee and ankle joints!*'®. The good range of
motion in our series was due to the availability of a well-equipped
physiotherapy unit. The main advantage of nesting seems to be
the greater mobility it allows. The patient does not need a plaster
cast, which facilitates joint movements and mobilization of the
patient. The increased mobility provided by indoor diving facilitates
an early return to all activities!’. Because we carefully positioned
the proximal and distal screws, no rotational deformation was
observed in any of our patients!®. Correct positioning of the
proximal and distal screws almost completely eliminates
shortening, rotating and angular deformations. Undoubtedly, the
main problem with closed intramedullary nailing is undoubtedly the
pain in the front of the knee, especially in our society where
patients kneel to pray 5 times a day®®. This problem can be
prevented if trauma to the patellar tendon during impaction is
minimized. Correct, stress-free skin closure also prevents the
possibility of hypertrophic scarring and thus reduces pain at the
front of the knee®. In our study, 55% patients had pain in the
anterior part of the knee, Bonnevialle et al. A Vaisto et al study;
67% patients had knee pain, respectively?*??. We observed screw
fracture in three patients. The proximal screws were broken in 2
patients and the distal screws in 1 patient. No specific action was
taken and the failure did not jeopardize the end result. Other
authors report an increased incidence of damage to locking screws
associated with a non-grooved nail.

CONCLUSION
We came to the conclusion that closed intramedullary nailing for
closed shaft fracture of the tibia is a safe and satisfactory
technique with relatively low complication rates and high healing
with early recovery.
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