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ABSTRACT

Objective: To compare the efficacy of Chlorhexidine in the prevention of pin tract infection as compared to
Povidone-iodine antiseptic.

Study Design: Prospective, single blinded randomized trial.

Study Setting and Duration: Liaquat University of Health Science (LUMHS), Jamshoro between July 2018 to
November 2020.

Methodology: All patients who underwent llizarov external fixation as per indications were eligible for the study.
Individuals with a previous history of osteomyelitis were excluded from the study. Pin sites were cleansed with
normal saline using clean applicators. In the group chlorhexidine, the antiseptic was applied on the pin skin
interphases (1% chlorhexidine). Similarly, 10% povidone iodine was applied to patients in group C. The control
group was cleansed with normal saline. Pin sites were either dressed daily or weekly. The primary outcome was
the rate of pin site infection days.

Results: Chlorhexidine group had significantly lesser pin-site infections as compared to the povidone-iodine
group with a frequency of 13 (39.39%) and 19 (63.33%), p=0.04, respectively. The mean pin tract infection rate
days *+ SD were significantly lower in the chlorhexidine group as compared to the povidone-iodine group (1.35 +
2.26 vs 3.54 + 4.30, p=0.041). Similarly, the mean duration to onset of pin site infection was also significantly
higher in the chlorhexidine group compared to povidone-iodine and control groups.

Conclusion: Patients who used Chlorhexidine as the cleansing agent had significantly fewer pin-site infections as

compared to the povidone-iodine group.
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INTRODUCTION

The llizarov fixator is widely used for fracture fixation and
stabilization, deformity correction, limb lengthening and
reconstructive surgery.® The llizarov wires are inserted from
one side of the skin of the limb, passed through the bone
and exit from the opposite side, hence establishing a
permanent open channel which is an easy route for
possible infectious agents to enter the body.?3

Pin site infection (generally caused by staphylococcus
aureus) is the most common complication using external
fixators. The incidence of pin tract infections vary between
3% and 80%. * According to a study by Parameswaran et
al., the rate of pin tract infection in the study was 11.2%. 5

Along with other less frequent complications such as
loss of fixation, nonunion, delayed union and malunion, pin
tract infection increases morbidity among patients.
Untreated infections may further lead to osteomyelitis.®

Literature shows that a minimal pin-care protocol as
directed by the surgeon can minimize the risk of
postoperative pin-site infections. However, there is still no
consensus about the most optimum pin-site care protocol.”
8The factors that may impact the risk of pin-site infections
may include, frequency of pin site care dressing, type of
wires used, duration of antibiotics, and the cleansing agent
or antiseptic. %10

The present study aimed to compare the role of
chlorhexidine in the prevention of pin tract infection as
compared to Povidone-iodine.

METHODS AND MATERIALS

A prospective, randomised, single blinded study was
performed at LUMHS between July 2018 and November
2020 for a period of 24 months. Ethical approval was
obtained from the Institutional Review Board (IRB).
Informed consent was also secured from all the patients
who were recruited for the study.

All surgical procedures were performed by a single
orthopaedics consultant using the standard wire and half
pin insertion techniques. Irrespective of the patient's age
and gender, all those who were offered llizarov external
fixation as per indications were eligible for the study.
Patients were asked for their consent of participation with
regular follow-ups for pin-site monitoring. Individuals with a
previous history of osteomyelitis, active infection, and those
who refused to partake in the study were excluded from the
study.

It was a three arm trial, with one group acting as the
control group while the other two groups used either
chlorhexidine and Povidone-iodine as antiseptics to care
for the pin site wound.
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Sample size was calculated using online software
www.selectstatistics.com. Reference article was based on
a study by Lee et al.}* The power was kept as 95% with
significance level of 5%, a minimum of 561 pin sites must
be observed in each group to determine statistical
significance.

A total of 95 number of patients were enrolled in the
study and were grouped randomly into one of the three
groups, i) Chlorhexidine group, ii) Povidone-iodine group,
and iii) Control group. In our study, a person was assigned
to evaluate the final outcome who was blinded to the
intervention and followed-up the patients weekly. There
were 32 patients in the control group, 30 patients in the
povidone iodine group, and 33 patients in the chlorhexidine
group.

Pin sites were cleansed with normal saline using
clean applicators. In the group chlorhexidine, the antiseptic
was applied on the pin skin interphases (1% chlorhexidine).
Similarly, 10% povidone iodine was applied to patients in
group C. Dry gauze pieces were placed on pin sites. Pin
sites were either dressed daily or weekly. The pin sites
were color labeled according to the frequency of dressing.

Follow-up assessment was performed by a dedicated
blinded observer. He assessed all pin sites once weekly for
any evidence of infection.The person who observed the
outcome assessed the patients weekly at follow-ups and
documented any pin site infections. We collected
sociodemographic data (age, gender, comorbids, etc),
surgical indication, application and removal of llizarov
fixator, follow-up duration, type of pin (transverse wire or
half pin), total number of wires and half pins found infected
were recorded and graded according to Paley's
classification and treated accordingly to latest guidelines.

Patients were followed up until the fracture was united and
pins and wires were removed.

The primary outcome was the rate of pin site infection
days. The numerator was calculated by multiplying the
number of infected pin sites by the duration (in days) of
infection. The denominator was calculated by multiplying
the total number of pin sites by the total number of days of
observation. To obtain the mean rate of pin site infection
days, the sum of numerators was divided by the sum of
denominators. This was done for all three groups and
compared to determine any statistical difference between
the groups.

SPSS version 26 was used to summarize all variables
using a number of observations for analysis of the results.
Pearson’s chi square test and independent t-test were used
to compare the categorical variables between the study
groups. p value < 0.05 was considered statistically
significant.

RESULTS

A total of 95 patients were included in the study. The mean
age in the control group, chlorhexidine, and povidone-
iodine groups were 37.96 + 14.09, 36.33 + 15.31, and
35.03 + 14.60 years, respectively. Male gender was
dominant in all three groups. The mean weight of patients
in the chlorhexidine group versus the povidone-iodine
group was 63.40 + 14.11 versus 62.95 + 13.95 kgs. The
ilizarov sites are mentioned in table 1. Sixteen patients,
50% in the control group, nineteen patients in group
chlorhexidine, and 15 (50%) in the povidone-iodine group
had ilizarov fixator on the leg (See table 1).

Table 1. The sociodemographic and clinical characteristics of study participants

Control (n=32)

Chlorhexidine (n=33)

Povidone iodine (n=30)

Age (years) 37.96 £ 14.09 36.33+15.31 35.03 £ 14.60
Gender

Male 26 (81.25%) 28 (84.85%) 26 (86.67%)
Female 6 (18.75%) 5 (15.15%) 4 (13.33%)
Mean weight (kg) 61.37 +13.42 63.40 + 14.11 62.95 + 13.95
Comorbid

Diabetes 3 (9.38%) 2 (6.06%) 2 (6.67%)
Hypertension 2 (6.25%) 2 (6.06%) 1 (3.33%)

Segment where llizarov was applied

Upper Limb 4 (12.50%) 7 (21.21%) 5 (16.67%)
Thigh 2 (6.25%) 1 (3.03%) 1 (3.33%)
Leg 16 (50.00%) 19 (57.58%) 15 (50.00%)

Ankle and foot 6 (18.75%)

4 (12.12%)

6 (20.00%)

Thigh and leg both 4 (12.50%)

2 (6.06%)

3 (10.00%)

Table 2.Comparison of primary outcomes across three treatment groups.

Control (n=32) glr;lgg)lexidine Fnc;v?i,cégme iodine oovalue
Patients who had pin site infections 22 (68.75%) 13 (39.39%) 19 (63.33%) 0.040°
Pin tract infection rate days, per 1000 pin tract days observed + SD 3.31+4.42 1.35+2.26 3.54+4.30 0.041°
Mean duration to onset of pin site infection, days + SD 26.41 £34.89 |52.22 +55.32 30.86 + 37.78 0.045P

a = Chi-Square test
B = Kruskal Wallis test
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Table 2 represents the primary outcomes across the
three treatment groups in our study. The study reveals that
individuals in chlorhexidine groups had significantly lesser
number of pin-site infections as compared to the povidone-
iodine group and the control group with a frequency of 13
(39.39%), 19 (63.33%), and 22 (68.75%), p=0.04,
respectively. The mean pin tract infection rate days, per
1000 pin tract days observed + SD were significantly lower
in the chlorhexidine group as compared to the povidone-
iodine group (1.35 + 2.26 vs 3.54 + 4.30, p=0.041).
Similarly, the mean duration to onset of pin site infection
was also significantly higher in chlorhexidine group
compared to povidone-iodine and control groups i.e. 52.22
+ 55.32 vs 30.86 + 37.78 vs 26.41 + 34.89 (p=0.045). See
table 2 for details.

DISCUSSION

One of the most common complications associated with the
llizarov fixation is the pin site infections. Despite the
growing techniques and improvements in pin site care
standards, infection of the pin site remains a challenging
issue. Health practitioners hold diverse views regarding the
best cleansing agent and there is a dire need for evidence
based clinical practice to determine the most effective
agent for minimizing the rates of infection. 1213

In the present study, we evaluated the efficacy of
chlorhexidine - a prominent antiseptic, in preventing the pin
site infection as compared to the standard antiseptic -
povidone-iodine. Our study reported that patients who used
Chlorhexidine as the cleansing agent had significantly
fewer pin-site infections as compared to the povidone-
iodine group as well as the control group (p=0.04).
Furthermore, the mean pin tract infection rate days were
also significantly lower in the chlorhexidine group as
compared to the povidone-iodine group (p=0.041).

In a study by Kenneth E et al., 23 (19%) patients had
a pin track related complications. Furthermore, the authors
claimed that increasing age was significantly associated
with augmented risk of pin track complications (p<0.05).14
Gordon et al., revealed that a nihilistic approach for pin-site
care after external fixation provides good patient outcome
with only 4% patients developing pin tract infections. The
authors ensured that the participants only used daily
showering without any physical cleansing. However, the
study did not use any other comparative groups therefore,
the significance of their findings are limited. ** Furthermore,
the study was only conducted on children. In our study, we
found chlorhexidine to be a more superior antiseptic in
preventing the risk of pin-site infections postoperatively.

The complications such as pin-site infections
associated with external fixation can result in substantial
morbidity, more prominently in high-risk patients,
subsequently leading to soft tissue healing issues or
osteomyelitis in some cases.'® Therefore, taking adequate
care of pin-site is absolutely necessary with the most
optimum antiseptic available.

Schweinberger and Roukis conducted a retrospective
study to explore the role of a weekly, surgeon-guided pin
site care routine in preventing pin site infections among a
group of high-risk individuals. They found that weekly pin-
site care protocol abated the rate of pin site infections. 7

Dahl and Larsen compared the two cleansing agents
i.e. sodium chloride and chlorhexidine solution. The authors
revealed that chlorhexidine was more efficacious than
sodium chloride as a cleansing agent for pin site care
protocol. ® The results noted in the current study were
comparable to the results published previously. 1%-20

CONCLUSION

The present study concludes that chlorhexidine solution
served as a significantly better cleansing agent than
Povidone-iodine solution in patients who underwent Ilizarov
external fixation. Patients who used Chlorhexidine as the
cleansing agent had significantly fewer pin-site infections
as compared to the povidone-iodine group.
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