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Abstract

Background and Aim: The most frequent long-bone fractures in both adults and children are tibia
shaft fractures. Treatment options range from plaster immobilisation to debridement and surgical
stabilisation, among others. It has been demonstrated that implants with an antibiotic coating lower
the likelihood of implant-related infection. Thus, the goal of the current study was to evaluate the
effectiveness of using an antibiotic-coated intramedullary nail as a preventative measure for
treating open tibia fractures.

Material and Methods: A prospective study was conducted on 140 patients with infected non-
union of lower limb long bones treated with antibiotic cement laden nails and beads. The
experiment in this study used a tibia interlocking nail coated with an antibiotic that could release
gentamicin over time. The appropriate size of an antibiotic-coated nail is inserted into the
medullary canal. After surgery, the patients were observed for up to six months to assess their
healing.

Results: Road traffic collisions were shown to be the most frequent cause of injury, accounting
for 110 patients out of the total cases. At the end of the six-month period, the majority of patients
had RUST scores of 9, 21.43% had RUST scores of 11, and 8.57% had RUST scores of 6. Out of
a total of 140 patients, 16 patients had great outcomes, 30 patients had good results, 82 patients
had medium results, and only 12 patients had poor results.

Conclusion: Infected non-union of the femur and tibia have traditionally been treated with several
surgical methods that have proven ineffective and have received low patient participation and
compliance. But the single-stage antibiotic cemented nailing approach has successfully achieved
the objectives of infection control and fracture union with good patient compliance. It delivers
high concentrations of local antibiotics, eliminates repeated surgeries, and reduces the systemic
toxicity of antibiotics. The patients also comply well with the treatment.
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Introduction

Long bone ununion fractures are not only a
challenging surgical issue, but also a persistent
and occasionally life-limiting condition.
Infected long bone non-union causes not only
physical disability but also financial difficulty
and a loss of self-worth. According to one
definition, infected non-union is when there is
a chronic infection at the fracture site and there
has been a failure to heal for 6—8 months. The
most frequent long-bone fractures in both
adults and children are tibia shaft fractures
[1,2].

They have a significant socioeconomic impact
because they cause roughly 26 fractures per
100,000 people and 569,000 hospital days
annually. The risk of fracture is three times
higher in men than in women. The annual
incidence of open injuries is 11.5 per 100,000
with 40% occurring in the lower limb,
commonly in the tibia shaft [3-5].

These typically come from high-energy
accidents and are frequently accompanied by
polytrauma, high rates of infection, and other
consequences that could endanger the limb
and, on rare occasions, life. They present a
therapeutic ~ challenge  for  orthopaedic
surgeons. The main reason for non-union is
injury to the surrounding soft tissue and
vascular system [6-8].

Treatment options range from plaster
immobilisation to debridement and surgical
stabilisation, among others. The incidence of
malunion in comminuted fractures was
reduced by locking intramedullary nails. The
majority of interlocking intramedullary nails
used to be created by reaming, which results in
the thermal necrosis of the tibia and the
destruction of the endosteal blood supply
[9,10]. Most surgeons advise against utilising
intramedullary nailing with reaming for Type
IIT open tibial fractures due to the relatively
high infection rate following treatment. There
are less possibilities of wound infection and
osteomyelitis following the use of cutting-edge
surgical procedures and medications [11].
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Osteomyelitis, osteoporosis, numerous sinuses
in soft tissue, and systemic antibiotic resistance
all make therapy and recovery more difficult.
These elements create an environment that is
unfavourable to fracture union. Even after
extensive treatment and multiple surgeries to
address this issue, the prognosis is uncertain,
and amputation might be the only remaining
option [12].

As a result, treating long bone nonunion
caused by infection presents a tremendous
challenge to orthopaedic surgeons. Typically,
bony union cannot occur until the infection has
been totally eliminated [13].

Furthermore, high systemic dosages and their
associated side effects are not necessary to
achieve high antibiotic concentrations in the
targeted area. The effectiveness of systemic
antibiotics to prevent infections from
prosthetic and osteosynthetic devices is poor.
It has been demonstrated that implants with an
antibiotic coating lower the likelihood of
implant-related infection. Thus, the goal of the
current study was to evaluate the effectiveness
of using an antibiotic-coated intramedullary
nail as a preventative measure for treating open
tibia fractures.

Material and Methods

A prospective study was conducted on 140
patients with infected non-union of lower limb
long bones treated with antibiotic cement laden
nails and beads. The study and follow-up phase
lasts for two years in the orthopaedics
department of the medical college and
affiliated hospital. All treatments were carried
out after receiving written informed consent
from the patient and in line with the 1964
Helsinki Declaration, institutional and national
research committee ethical standards, and
other applicable laws and regulations. For the
processing of their personal data and for the
publication of this case series, all patients have
given their written approval.
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Adults (>18 years of age) with compound tibia
shaft fractures of Gustilo types I, II, and III A
that could be treated with intramedullary
nailing were included in the study.

Patients with Gustilo type III B or III C,
females who were or planned to become
pregnant during the study, patients with
consumptive or malignant primary diseases,
patients with vascular compromise, patients
with neuropathy, and patients with known
antibiotic allergies were all excluded from the
study. The experiment in this study used a tibia
interlocking nail coated with an antibiotic that
could release gentamicin over time. The
appropriate size of an antibiotic-coated nail is
inserted into the medullary canal. Falp grafts
were applied to patients who needed them.
Patients were administered intravenous
antibiotics for five days following surgery.
After surgery, the patients were observed for
up to six months to assess their healing.

Results

A total of 140 patients were included in the
study. There were 102 men and 38 females
included in the study. All the patients were
followed up for minimum of 3 months period.
RUST score was use to analyze the
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radiologocal analysis of the union of fracture.
The clinical findings are evaluated as
excellent, acceptable, fair and bad. Maximum
numbers of patients were from age group of 31
—40 years. Minimum numbers of patients were
of age below 30 years. There were
overwhelmingly more men than women in this
study, which found the mean age of these
fractures to be 35.65 years. In comparison to
females, the highest percentage was made up
of men. Road traffic collisions were shown to
be the most frequent cause of injury,
accounting for 110 patients out of the total
cases. In the current study's analysis, there
were 140 patients; 82 of them had grade I
compounding, 46 had grade II compounding,
and 12 had grade III compounding.

At the end of the six-month period, the
majority of patients had RUST scores of 9,
21.43% had RUST scores of 11, and 8.57%
had RUST scores of 6. In around 12 patients;
infection developed on later stage whereas in 8
there was non-union of the fractures ends. Out
of the total 140 patients, excellent results were
obtained in 16 patients, good result were
obtained in 30 patients, 82 patients had fair
results and only in 12 patients the outcome was
found to be bad

Table 1: Clinical outcome assessment

Functional outcome

No. of patients

Excellent

16

Good

30

Fair

82

Bad

12

Total

140

Discussion

A significant portion of all long bone injuries
treated in emergency departments involve the
tibia's shaft. There is no one-size-fits-all
treatment for an open tibial shaft injury, and
this could be detrimental. tibia fractures are
more likely to be open and infectious because
of how close they are to the skin [14-16].
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Pieces often relocate themselves when
swelling goes down, especially in spiral and
oblique fractures. Infection caused by hip
arthroplasty was first treated using antibiotic-
impregnated cement in the early 1970s. The
use of antibiotic bead chains in established
bone and soft tissue infections has since
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Klemn's introduction of them in 1974. The
frequency of infection in the therapy of open
fractures has decreased as a result of their
proposed usage as a prophylaxis against
infection in the introduction of the antibiotic
bead pouch approach [17,18].

Antibiotics must be administered locally or
systemically to the infection site in order to
control infection. Excessive fibrosis forms
around the nonunion site as a result of
persistent infection and recurrent debridement,
which  impairs  antibiotic ~ penetration.
Therefore, local antibiotic distribution is far
more advantageous than systemic antibiotic
therapy.

In this study, there were 140 patients; 82 of
them had compounding of grade I, 46 of degree
II, and 12 of grade I1I. 13 cases (52%) of grade-
I fractures and 12 cases (48%) of other
fractures were found in a study by Bhanu
Pratap et al. Another study by Khaled Hamed
et al. revealed that three (27.27%) patients had
type II fractures, while eight (72.72%) patients
had Gustilo type I fractures. Of the 70 patients,
68 (97.14%) underwent successful fracture
union, and the other two (2.86%) underwent
nonunion.

According to the research by Thomas Fuchs et
al. and Bhanu Pratap et a/., none of the patients
experienced non-union in their study. Out of
140 patients in this study, 16 had great
outcomes, 30 had good outcomes, 82 had fair
outcomes, and only 12 had bad outcomes.

Conclusion

The treatment of infected non-union of the
femur and tibia has typically used a number of
surgical methods that have been shown to be
ineffective, with poor patient participation and
compliance. However, with good patient
compliance, the single-stage treatment of
antibiotic-cemented nailing has successfully
achieved the objectives of infection control
and fracture union. It gives high concentrations
of local antibiotics, prevents the systemic
toxicity of antibiotics, and reduces the need for
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several  operations
compliance.

with  high patient
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