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Abstract

Background and Aim: There has been a significant increase in interest surrounding antibiotic coatings in
orthopedic procedures in recent years. There are various coating strategies available for clinical use, including
antibiotic-coated nailing, cements, beads, and on-demand antibiotic release. Multiple studies have demonstrated
a decrease in implant-related infections with the use of antibiotic-coated implants.

Material and Methods: This study was conducted in the Department of Orthopaedics at a medical college and
associated hospital. During a span of one year, a group of 60 patients received treatment using a tibia
interlocking nail coated with gentamicin. Sixty patients were selected with open fracture of shaft tibia, treated
operatively with antibiotic coated intramedullary interlocking nail and were followed up for a minimum of six
months duration. Radiological Union was assessed using RUST Score and clinical assessment results were
graded as excellent, good, fair and poor.

Results: According to the findings of the study, there were a significantly higher proportion of males, which
accounted for 83% of the total. After a period of three months, the majority of patients, twenty-two in total, had
an RUST score of eight. Patients who received a score of 10 came in a close second, while the population of
patients who received a score of 4 was the least numerous. The length of time spent in the hospital was, on
average, fifteen days. Although the majority of patients had a functional outcome that was satisfactory, there
were sixteen patients who had a positive outcome.

Conclusion: The combination of two procedures into one, antibiotic cement impregnated nailing, provides a
dependable solution for infection control and stability. When treating open tibial fractures, one treatment option
that may prove to be beneficial is the utilization of an antibiotic-coated tibia interlocking nail.
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Introduction

Tibia shaft fractures are a frequently occurring type
of long-bone fractures that can affect both adults
and children. These incidents have a significant
socio-economic impact, resulting in around 26
fractures per 100,000 individuals and 569,000
hospital days annually. It is worth noting that men
face a significantly higher risk of fractures
compared to women. The incidence of injuries
tends to rise among young adults who experience
high-energy trauma, as well as among elderly
individuals who experience low-energy trauma,
particularly if they have weakened bone tissue due
to osteoporosis. [1,2] Long bone non-union is a
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condition that can greatly impact a person's daily
life. It occurs when a fracture remains unresolved
for an extended period of time, typically lasting at
least nine months without any signs of healing for
at least three months. Despite the advancements in
orthopedic surgery, the failure of fractures to heal
properly remains a significant obstacle for both
surgeons and patients. Non-union rates varied
between 4.6% and 33% in various studies, and
were influenced by factors like fracture type, age
group, and anatomical location. [3,4] Infected
nonunion continues to pose a significant challenge
in terms of treatment, resulting in a high burden on
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patients and healthcare expenses, despite the
progress made in antibiotics and operative
procedures. Several factors contribute to the
persistence of the infection, including poorly
vascularized tissues, bacteria adhering to bone
structures and implants, and a slow bacterial
replication rate. [5,6]

Antibiotics have been given through different
methods, such as local application, intravenous
injection, and oral ingestion. When it comes to
orthopedic procedures, it's important to consider
the resistance of the surgical site to antibiotics. In
these cases, it is recommended to administer
antibiotics locally for better effectiveness.
Antibiotics like Vancomycin or Gentamicin are
often used for this purpose. There has been a
significant increase in interest surrounding
antibiotic coatings in orthopedic procedures in
recent years. There are various coating strategies
available for clinical use, including antibiotic-
coated nailing, cements, beads, and on-demand
antibiotic release. [7-9]

If an implant becomes infected, it may need to be
removed, cleaned, and treated with antibiotics for
an extended period of time. To prevent implant-
related infections, antibiotics are delivered locally
to act on the tissue implant interface. An effective
method involves the use of a polylactic acid (PLA)
coated intramedullary nail that releases gentamicin.
Multiple studies have demonstrated a decrease in
implant-related infections with the wuse of
antibiotic-coated implants.

Materials and Methods

This study was conducted in the Department of
Orthopaedics at a medical college and associated
hospital. During a span of one year, a group of 60
patients received treatment wusing a tibia
interlocking nail coated with gentamicin. The
patients were provided with comprehensive
information about the study, and they signed the
consent form before being included in the study.
The study followed specific criteria for inclusion
and exclusion:

Criteria for Inclusion: Patients who are over 18
years old, Fractures can be classified into different
types, such as Gustillo Anderson type 1, 2, and 3A.
Patients with diaphyseal fractures of the femur and
tibia may experience complications such as
infected nonunion, implant failure, and nonunion
following infection.

Exclusion Criteria: Related to head injury,
pathological fracture, fracture non-union, and
delayed union. Patients who are unwilling or
medically unfit for surgery, If patients are pregnant,
breastfeeding, or planning to become pregnant
during the study, or have a known allergy to
aminoglycosides, A tibia interlocking nail was
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utilized, which had the added benefit of a sustained
release of gentamicin due to its antibiotic coating.
The coating contains a combination of gentamicin
and a biodegradable polymeric carrier called Poly.
A typical nail contains 100 mg of gentamicin drug,
which is equivalent to 1 mg per square centimeter.
All  patients  underwent  surgery  under
spinal/epidural anesthesia after a thorough pre-
anesthetic check-up.

The patient was prepared and sterile draping was
applied. The knee was flexed to 90 degrees and the
entry point was made from the bare area over the
tibial tuberosity under the image intensifier. Serial
reaming was performed after successfully passing
the guide wire. Ensuring the correct size of the
antibiotic coated nail is carefully measured and
inserted into the medullary canal. Postoperatively,
the patient received a course of I.V. antibiotics for
5 days. The patient was regularly monitored after
the operation to assess the outcome.
The recorded data was organized and inputted into
a spreadsheet computer program, and then
transferred to the data editor page of SPSS version
16.

Results

For a period of three months, each and every
patient who participated in the study was monitored
for their progress. Five hundred males and ten
females participated in the study. According to the
findings of the study, there were a significantly
higher proportion of males, which accounted for
83% of the total. It is highly probable that the
fracture was caused by an accident that occurred on
the side of the road, which is the most common
cause. It involved close to forty-eight patients. In
the course of the research, it was discovered that
the patients' ages ranged anywhere from 20 to 65
years. The majority of patients were individuals
who were between the ages of 20 and 35, followed
by those who were between the ages of 36 and 50,
and then those who were between the ages of 51
and 65.

In order to determine whether or not the fractured
bone had achieved radiological union, a scoring
system known as the RUST score was utilized. The
clinical evaluation served as the basis for the
grading, which divided the results into four
categories: excellent, good, fair, and poor. There
were a significant number of patients who
presented with symptoms that were consistent with
a fracture of the fibula. It took less than five weeks
for wounds to heal in the majority of patients, with
some patients requiring anywhere from five to
seven weeks for their wounds to heal. After a
period of three months, the majority of patients,
twenty-two in total, had an RUST score of eight.
Patients who received a score of 10 came in a close
second, while the population of patients who
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received a score of 4 was the least numerous. The
length of time spent in the hospital was, on
average, fifteen days. Although the majority of
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patients had a functional outcome that was
satisfactory, there were sixteen patients who had a
positive outcome.

Table 1: Rust score analysis

Rust score at 3 months

No. of patients

4 6
8 32
10 16
12 6
Total 60

Table 2: clinical outcome analysis

Functional outcome

No. of patients

Excellent 6
Good 16
Fair 32
Poor 6
Total 60
Discussion Gustilo type I fracture, while three patients had

Osteomyelitis often involves multiple types of
bacteria in about 70% of patients. Staphylococcus
aureus is the most frequently found infecting
organism both in the literature and in our study.
Common choices for local delivery of antibiotics
include gentamycin and vancomycin.

These antibiotics are known for their broad
spectrum of activity, heat stability, and low
allergenicity. Studies have demonstrated that they
have excellent elution properties from bone cement
and do not negatively impact bone healing. [10,11]
Using local antimicrobial agents in fracture related
infection can potentially enhance the effectiveness
of treatment compared to relying solely on
systemic delivery. This is to be expected because
the antimicrobial agent is applied directly to the
surgical area, allowing for high local
concentrations. Unlike systemically administered
antimicrobials, any vascular issues at the fracture
site or surrounding soft tissues do not restrict the
effectiveness of the antimicrobial.

Furthermore, when using local delivery, the overall
drug dosage may be decreased, but the
concentrations in the specific area are higher
compared to systemic administration. This
enhances the effectiveness of antimicrobial agents,
while minimizing the potential for harmful side
effects. [12]

This study included a total of 60 patients, with 30
patients having grade-I, 26 patients having grade-II,
and 4 patients having grade-III complications. In a
study conducted by Bhanu Pratap et al., it was
found that 52% of the cases involved grade-I
fractures, while the remaining 24 cases were
classified differently. Another study conducted by
Khaled Hamed et al. showed that eight patients had
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type I fracture.

Fracture union was successfully achieved in 58 out
of 60 patients, with only 2 patients experiencing
non-union. According to studies conducted by
Bhanu Pratap et al. and Thomas Fuchs et al., none
of the patients experienced non-union.

Conclusion

The combination of two procedures into one,
antibiotic cement impregnated nailing, provides a
dependable solution for infection control and
stability. When treating open tibial fractures, one
treatment option that may prove to be beneficial is
the utilization of an antibiotic-coated tibia
interlocking nail.

It has been demonstrated to result in favorable
functional outcomes and a decline in the number of
complications. It is for this reason that it is
recommended to take into consideration this
treatment whenever it is appropriate.
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