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ABSTRACT

Objective: The purpose of this research is to evaluate the efficacy of closed versus open interlocking nails in treating femur
shaft fractures.

Study Design: Retrospective cohort study

Place and Duration: This Retrospective cohort study was conducted at MTI Lady Reading Hospital Peshawar and Khyber
Teaching Hospital Peshawar in the duration from 1 March, 2022 to 31 August, 2022.

Methods: This research involved 108 cases with age 20-72-year had femoral shaft fracture were included. After informed
written consent, age, sex, body mass index, and fracture reason were computed. Patients were equally divided in two groups.
Group | utilized open interlocking nails, whereas group Il used closed. Post-operative radiological and surgical results were
evaluated for union, non-union, and delayed union. Calculated infection prevalence for both groups. Flynn's criterion assessed
functional results. SPSS 24.0 analyzed all data.

Results: In group | operation time was higher as compared to group Il with p value <0.004. Closed group union time was
17.346.51 weeks compared to open group 27.8+6.20 weeks. Group Il had 51 (94.4%) unions, whereas group | had 45 (83.3%).
Group | had 12 (22.2%) delayed unions while group Il had 5 (9.3%). Closed interlocking nail performed better than open
approach with p value <0.03. The closed interlocking group had fewer complications as compared to open approach (p <0.02).
Conclusion: This study found that closed interlocking nails for the femur shaft were superior to open interlocking nails in terms
of radiographic and functional success. In addition, patients who were given a closed interlocking nail experienced less

complications after surgery.
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INTRODUCTION

Shaft of femur fractures are among the most frequent in
orthopaedic practise. The femur is the largest and heaviest load-
bearing bone in the lower extremities. High-energy trauma, such
as that caused by a car crash, a fall from a great height, an
accident between an automobile and a pedestrian, or a gunshot
wound, frequently leads to femoral shaft fractures, which may be
accompanied by other injuries. The substantial morbidity and
mortality associated with femoral shaft fractures [3, 4] emphasises
the importance of prompt diagnosis and individualised treatment.
Non-surgical care has given way to the most recent operational
technique for treating femoral shaft fractures, as discussed in [4].
Fractures to the femur's shaft can be treated using a variety of
methods. Our treatment options include [5] closed reduction, spica
cast immobilisation, skeletal traction, femoral cast bracing, external
fixation, internal fixation with plating, and un-reamed/reamed
intramedullary interlocking nail. For femur shaft fractures in 1940,

(5]

Kuntscher, the pioneer of intramedullary nailing, used closed
cloverleaf nailing;[6] however, there were many reports of
complications, including excessive radiation exposure, nail
jamming, distal fragment splitting, and a failure to accurately
reduce the fracture. Because of this, in 1950, Watson proposed
open reduction and nailing of femoral shaft fractures.
Nevertheless, the development of sophisticated image intensifier
machines and Kuntscher's Detensor interlocking nail technology in
1968 widely popularised the closed interlocking nail, reducing
radiation risks substantially. The benefits of closed intra medullary
nailing include [9]the preservation of soft tissue envelope, the
deposition of intramedullary bone grafts owing to reaming, and the
preservation of fracture hematoma with osteogenic qualities. [10]

The success and quality of fracture healing of the femur
treated with static and dynamic intramedullary osteosynthesis are
ensured by the low incidence of infection, high stability and
strength of fragments union, and the opportunity of early
mobilization while conserving soft structure and peripheral
circulation. [11,12] At our clinic, femoral shaft fractures are treated

using interlocking Nails. Unfortunately, the mechanism of locking of
the interlocking nail is left to the discretion of the surgeon due to a
lack of local clinical data and standard protocol. Our research will
aid us in developing a department-wide uniform procedure for
interlocking nails. In addition, the patient's weight-bearing,
rehabilitation, and ability to return to work after surgery are all
affected by the mechanism of locking.

The purpose of our study was to evaluate the union,
nonunion, and infection rates of femur fracture shaft fractures
treated with closed versus open interlocking nails.

MATERIAL AND METHODS

This Retrospective cohort study was conducted at MTI Lady
Reading Hospital Peshawar and Khyber Teaching Hospital
Peshawar in the duration of 1% March, 2022 to 31 August, 2022
and comprised of 105 patients. Patients age, sex, bod mass index
and cause of fracture was calculated after taking informed written
consent. Patients who did not give written consent, were younger
than 20 years old, had a serious medical condition (such as kidney
failure, cardiovascular disease, poly-trauma, multiple fractures,
segmental fractures, bilateral femoral fractures, floating knee
patients, pathological fractures), or had a complication (such as
infection) prevented them from participating in the study.

The ages of the patients ranged from 20 to 72. All of the
patients who qualified were randomly assigned to one of two
groups. The open interlocking nail method was employed on the
group O participants, whereas the closed interlocking nail method
was used on the group P participants. Using radiology, Winquist
and Hansen classified fractures into proximal, mid, and distal
thirds. 16 Medical records were determined to be consistent with
regards to the postoperative antibiotics, follow-up care, and
rehabilitation therapy given to each patient. All of the surgeries
were performed with the patients under general or spinal
anaesthesia on a traction table, and an image intensifier was used
to keep an eye on them throughout. Depending on the location and
severity of the comminution of the fracture, an antegrade
interlocking nail was either statically or dynamically secured into
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the piriformis fossa. The fracture was either opened up close to the
time of the interlocking nail procedure or after the guide wire had
failed to pass through the fracture. On the first postoperative day,
patients underwent isometric quadriceps exercises before
beginning partial or full weight-bearing, which was determined by
each patient's unigue fracture pattern, method of dynamization,
and degree of callus development. Surgery length, average union
time, delayed union (inadequate callus at 14 weeks post
operatively), dynamization, fracture union, and complications were
all compared and contrasted between the two groups at one year
post-surgery.

All of the data was analysed using SPSS 24.0. Statistical
significance was determined using the Chi-square test, and a p
value of 0.05 was employed. The usefulness of the results was
measured using Flynn's criterion.

RESULTS

Comparing the ages of the two groups, there was no discernible
difference. Sixty-five (60.2%) of the participants were male,
whereas just forty-three (39.8%) were female. The most prevalent
cause was a high-impact collision, followed by road traffic
accidents and falls. In group | operation time was higher as
compared to group Il with p value <0.004.(table 1)

Table 1: Information characteristics and surgery time

Variables [ Group | [ Group i
Mean age (years) 27.2+10.66 27.5+6.39
Gender

Male [ 33(30.6%) [ 32 (29.6%)
Female | 21(19.4%) | 22 (2.4%)
Cause of fracture

collision 25 (23.1%) 28 (25.9%)
RTA 15 (13.9%) 16 (14.8%)
falling 14 (12.96%) 10 (9.3%)
Surgery Time (minutes) 90.16+8.56 60.7+13.88

Closed group union time was 17.3+6.51 weeks compared to
open group 27.8+6.20 weeks. Group Il had 51 (94.4%) unions,
whereas group | had 45 (83.3%). Group | had 12 (22.2%) delayed
unions while group Il had 5 (9.3%).(table 2)

Table 2: The results of the operations on both groups after they were

completed
Variables [ Group | [ Group 1l
Mean Union time (weeks) | 27.8+6.20 | 17.3+6.51
Radiological Outcomes
Union 45 (83.3%) 51 (94.4%)
Delayed Union 12 (22.2%) 5 (9.3%)
Non-Union 9 (16.7%) 3 (5.6%)

Flynn's criterion indicated that the closed interlocking nail
technique was superior to the open technique, with a p-value <
0.05 indicating excellent or good results.(figure 1)

Functional Outcomes

Group | Group Il

M Excellent ™ Good Poor

Figure 1: Comparison of functional outcomes among both groups

With a p value of less than 0.05, the rate of complications
was also minimum in the closed group.(figure 2)

Complications

M Yes HNo

Group | Group Il

Figure 2: Analyzing postoperative complications in both groups

DISCUSSION

Common situations in which the femoral shaft is broken include
motor vehicle accidents, automobile-pedestrian collisions, gunshot
wounds, falls from extreme heights, and aeroplane crashes. They
are common in people who have been hurt repeatedly, and can be
fatal in some situations. The treatment aims to keep the patient's
hip and knee in their normal, functioning range of motion while also
facilitating the patient's capacity to achieve union on a continuing
basis. It is recommended that the patient's hip and knee flexion
range be at least 160 degrees for safe stair climbing.[13,14]

In the duration of our research, the majority of the patients
were male, totaling 65 (60.2%), while only 43 (39.8%) were female.
There was not any significant difference at all between the two
groups in regard to their ages 27 years. The high impact of the
accident was the most prevalent cause, followed by the RTA fall as
the second most common cause. Our findings were on line with
those of the research done in years gone by.[15,16] In group |
operation time was higher as compared to group Il with p value
<0.004. Closed group union time was 17.3+6.51 weeks compared
to open group 27.846.20 weeks. The comparatively long period of
time needed for healing in our study's group that received open
nailing is in line with the findings of prior research in the field.[17]

Twenty-three patients were treated with closed nailing and
24 patients were treated with open nailing by Tabhririn [15], who
only made a little incision (2.5cm) at the fracture site for each.
Union times averaged 132.4 seconds for closed-nailing, and
17.72.3 seconds while open-nailing (P value 0.001). The only issue
in the open nailing group was that one patient did not union.
Researchers found that even in the absence of a fracture table or
an image intensifier, open nailing through a small incision was
effective in treating patients with multiple injuries. Unfortunately,
our investigation did not allow us to identify the size of the incision
at the fracture site; so, we assumed that a long enough incision
was used for fracture reduction and guide wire transit.[15,16]

Comparing 57 femurs fixed with closed interlocking nails to
49 femurs fixed with open nails, Seetharmaiah et al. [18] found that
the average radiological union time was 22.6 weeks in closed
nailing and 24.21 weeks in open nailing, with shortening occurring
in 7(12.2%) patients in closed nailing and 5(10.2%) patients in
open nailing. Using Thoreson's criteria, the researchers observed
that functional results following closed nailing were outstanding in
68.4 percent of patients, good in 24.5%, and fair in 7. There was a
significant improvement in function after open nailing in 55.1% of
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patients, a substantial improvement in function in 28.5%, and a
moderate improvement in function in 16.3%.

In our study Group Il had 51 (94.4%) unions, whereas group
| had 45 (83.3%). Group | had 12 (22.2%) delayed unions while
group Il had 5 (9.3%) Flynn's criterion indicated that the closed
interlocking nail technigque was superior to the open technique, with
a p-value < 0.05 indicating excellent or good results. In contrast to
the abundance of studies comparing closed versus open methods,
the literature study provides few information on the former.
Although open and closed nailing each have their advantages,
Rokkanen et al. [19] argue that closed nailing yields somewhat
better results overall. In 42 cases of femoral fractures, Rascher et
al. found that closed intramedullary fixation brought back normal
anatomy [20]. Leighton, on the other hand, conducted a follow-up
study after two years to evaluate the relative merits of open and
closed nailing methods. He found no statistically significant
difference in clinical outcomes between patients who employed a
closed procedure and those who utilized an open approach [21].
Except this complications were also seen minimum in closed
interlocking nail group.[22]

CONCLUSION

This study found that closed interlocking nails for the femur shaft
were superior to open interlocking nails in terms of radiographic
and functional success. In addition, patients who were given a
closed interlocking nail experienced less complications after
surgery.
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