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ABSTRACT

Background: This research aimed at comparing the development of infections as well as the
number and types of bacteria at the pin-site (area around small metallic rods used to treat fractures),
comparing weekly pin site care with povidone iodine-soaked gauze versus weekly pin site care with
a special type of honey (Medi-Honey™) in the Department of Orthopaedics and Trauma. To
compare the incidence of pin site infection for the two intervention arms — the Medi-Honey and
povidone iodine groups. Bacterial load at the pin-site five-days post-operation, the post-operative
day that pin site infection was noted and grade of the pin site infection that may be observed.
Methodology: Fifty patients undergoing external fixation in the Department of Orthopaedics and
Trauma, University College Hospital Ibadan, were recruited via block randomization into two
intervention arms for this randomized clinical trial. A data spread sheet was filled to collect
information on socio-demographic characteristics of the patients, type of pin device, part of the
body, reasons for surgery, type of pin-site dressing, site of pin-to-skin interphase swab, types of
bacteria, number of bacteria, the day first sign of pin-site infection was noticed as well as the
number of pin-sites infected and their site. The information collated from the patients was analysed
using statistical software SPSS 21.

Results: From this study Medi-Honey was found to have a reduced rate of pin site infection than
povidone iodine, with a chi square value of 7.49 and a p value of 0.001, which is statistically
significant.

Conclusion: The results showed that external fixator pins dressed with Medi-Honey™ had a lower
infection rate and risk for infection than those dressed with povidone iodine.

Key words: External fixators, pin site care, pin site infection, leptospermum honey, povidone
iodine
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INTRODUCTION

External fixation is a modality of operative management in Orthopaedic Surgery that is used in the
management of open fractures, stabilization of limbs after osteotomies and in the Ilizarov technique
which is especially useful in deformity correction and limb lengthening®-®.

The most common complication of external fixation is pin site infection, with incidence ranging
between 11% and 96.6%. Studies have shown that infections usually occur at the interphase of the
pin and the skin and then the pin track. Prevention of pin track infection is therefore essential. This
has led to various methods being outlined for the control or prevention of this infection” %3,

Pin site infection is relatively common; it was described as the most common complication
following pelvic fractures treatment with external fixators in a recent systematic review and meta-
analysis, with an incidence of 36%*. Aktugulu and colleagues also reported it as the most common
complication following Ilizarov circular frame external fixation and an incidence rate of 46.6%.
Jansen and colleagues in 2020 also reported pin site infection as the most common complication
following knee joint distraction for knee osteoarthritis, with an incidence of up to 70%°, half pins
placed in the distal femur and proximal tibia were used in this procedure to distract the knee joint.
An incidence of 87.7% pin tract infection was reported from Kenyal’, Mohammed et al., used
uniplanar external fixators. An incidence rate of 23.7% pin tract infection was reported from a
Nigerian study!®, Ogbemudia et al... used tubular external fixators and the ilizarov frame in the
patients recruited in the study.

Common microorganisms implicated from pin site infection cultures were gram positive cocci;
including Staphylococcus epidermidis and Staphylococcus aureus according to Mahan et al., who
also stated that 90.6 % of the pin site infections were due to Staphylococcus epidermidis, 37.5% due
to Staphylococcus aureus and 9.4% due to Escherichia coli®!. These microbes are common skin
commensals as reported from similar works by Antoci et al., who also noted a common aetiology
with 47.3% due to Staphylococcus aureus and 11.8% due to Staphylococcus epidermidis®2.

A Kenyan study by Mohammed et al., in 2017, on pin site infection after uniplanar external fixation
of open fractures at Kenyatta National Hospital, reported that of the 42 bacterial culture results of
the pin sites, 22 were caused by gram positive cocci, 19 by gram negative bacilli and 1 by multiple
organisms®’. None of the cultures grew gram negative cocci or gram positive bacillil’. They
reported the commonest organism cultured as Staphylococcus aureus, followed closely by
coagulase negative Staphylococcus sp.; being similar to studies done outside of Africa.

Different studies have been done to evaluate if pin site dressings affected the rate of pin site
infection®242528 | ee?® stated that polyhexamethylene biguanide dressings had lower rates of pin
site infection as compared to dry dressings. Ogbemudia and colleagues®® also stated that 5% silver
sulphadiazine wound dressing had a reduced rate of pin site infection than dry dressings. Some
other studies have also shown that silver sulphadiazine dressing when compared to dry gauze did
not show any significant difference in the rate of pin site infection in patients who had tibial
external fixation. Studies have also compared chlorhexidine-impregnated patch (Biopatch®), dry
gauze and half strength hydrogen peroxide which showed that none of the dressing agents was
superior to the other®. 10% Betadine gauze when compared with paraffin ointment in adult patients
did not show any significant difference in infection rates.

lodine has been used as an antimicrobial agent for many decades?.The carrier polymer povidone, a
synthetic which has no antimicrobial property but enhances the action of iodine by releasing iodine
into the aqueous medium from the povidone iodine complex as the iodine is consumed in its
germicidal activity. This formulation has made povidone iodine safer and more tolerable as
compared to earlier formulations.

It has antimicrobial activity due to its ability to inhibit vital bacterial cellular mechanism and
structures. It oxidises nucleotide fatty/amino acids in bacterial cell membrane, this leads to bacteria
becoming denatured®.1t has been shown to be effective against bacteria, several viruses, fungi,
spores, protozoa, and amoebic cyst when compared to other antiseptic like polyhexanide,
chlorhexidine, octenidine and ethanol?®.
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From studies done on bacterial resistance on cross resistance, it has showed that resistance and cross
resistance has not been exhibited against iodine®", Some studies have stated that this cytotoxic
effect is less in human wounds due to thicker skin with a more supportive matrix in the vascular
network®234, Studies have been conducted in pin site care, comparing povidone iodine with other
agents like sodium hypochlorite 0.05%, chlorhexidine and normal saline®®. These have showed
reduced infection rates. Chan et al... stated that normal saline was as efficient as povidone iodine,
as the difference in pin site infection was not statistically significant.

Medi-Honey™ is a monoclonal honey produced from the pollen of the Manuka tree, it is processed
like any other honey. The final process of preparation is by sterilizing with gamma radiation. This is
because studies have shown that there is a minimal risk of contamination with clostridium
botulinum. This is because the clostridium botulinum spores can be found in the soil, air, dust, and
raw agricultural products in our environment.

In comparing the activities of Medi-Honey™ with other forms of monoclonal honey *; other forms
of honey derived from Eucalyptus marginata (Jarrah honey) were more effective against Candida
sp. when compared to Medi-Honey™ which is not distinguishable from artificial honey.

It has anti-inflammatory, immune-boosting\ and broad-spectrum antibacterial action. This is due to
both physical and chemical variables. Chemical properties includes presence Glucose oxidase,
catalase, ascorbic acid, flavonoids, phenolic acid, carotenoid derivatives organic acids, maillard
reaction products amino acids and protein are all believed to have antioxidant capabilities®.

Active leptospermum honey is a monofloral honey derived from the Manuka tree in Australia and
New Zealand, it has demonstrated antibacterial properties that has properties that has been
demonstrated in vitro and its antibacterial effects is superior to others . A study done by Mayukh
Bhattacharyya concluded that antimicrobial wound dressings were as effective as oral antibiotics®’.
The aim of the study is to see which agent reduces the bacteria load at the skin-pin interface where
antibiotics would not really get to act, hence the need for comparing two agents that can be used as
topical antimicrobial agents.

Methodology

Study type and sample size:

This study is a randomized controlled study. It involved two intervention arms; one arm had pin site
care with povidone-iodine-soaked gauze (P1) and the other arm had pin site care with Medi-
Honey™(MH). The study ran over a period of ten months from September 2020 to July 2021.

All patients were recruited from the Department of Orthopaedic and Trauma unit through the
surgical outpatient and the emergency unit of the University College Hospital, Ibadan. Full ethical
approval was obtained from the University of Ibadan/University College Hospital (UlI/UCH) Health
Ethical Review Committee and the ethical principles of confidentiality, beneficence, non-
maleficence, and voluntariness was ensured. The UI/UCH ethics committee assigned number
UI/EC/19/0602.

The estimated sample size derived from the formula is 44 participants. After adding 5 participants
for a 10% attrition rate and dividing the resultant figure to the nearest ten, and divided equally
between the two intervention arms, we got an estimated sample size of 25 participants per
intervention arm and 50 participants for the whole study.

This study was delimited to the following participants:

Inclusion criteria:
All consenting patients undergoing external fixation procedures in the department for orthopaedic
or traumatic indications
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Exclusion criteria:

Patients with bleeding disorders, peripheral vascular disease, allergic to povidone iodine and honey,
dementia or other cognitive disorders that might interfere with the pin sites and lastly, poorly
controlled hypertension and diabetes mellitus as well as active smokers.

The incidence of pin site infection for the two intervention arms — the Medi-Honey and povidone
iodine groups - was observed and compared with each other.

Bacterial load evaluation:

The bacterial load in the pin sites taken on the fifth post operation day for microscopy culture and
bacterial count were noted. The pin site infections noticed on follow up were noted and graded
using the Dahl Wire and Pin Site Classification and Treatment. The data obtained was evaluated to
determine if there were any correlation between the bacteriological and the clinical findings.

Statistical Analysis:

Data collected was entered into a computer using Statistical Package for Social Sciences (SPSS)
computer software version 21 and also analysed using SPSS. Continuous variables were presented
as mean and standard deviation (£SD), while categorical variables were presented as frequency and
percentages. Chi-square test (X?) was used to compare proportions between groups. Independent t-
test was used for comparison between groups as regards gquantitative variables. Categorical
variables were analysed with Chi square test; reported as Risk Ratios (RR) and 95% Confidence
Intervals (95% CI) as appropriate for categorical data. All statistical tests were carried out at 5%
significance level.

RESULTS

Fifty-five subjects were recruited and followed up subsequently. Two subjects developed adverse
skin reaction to povidone iodine, three subjects were lost to follow-up (Missed one of the follow up
appointments for change of wound dressings) and were excluded from the analysis. Fifty patients
completed the follow up and were evaluated in the study.

A total of one hundred pins sites were evaluated for microbiology five days post operation, with a
total of seven pin sites yielding growth on microscopy culture and bacterial count. A total of three
hundred and twenty-eight pins’ sites were evaluated over the four-week period with pin site
infection in twenty-three pins. The twenty-three infected pins were found in ten patients, four
patients in the Medi-Honey™ group and six patients in the povidone iodine group.

Table 1: Comparison of baseline characteristics between the groups

Variable Arms Total A P-value
Medi-honey Povidone N (%)
(N=) (N=)
Age (years)
<20 2(8.0) 2(8.0) 4(8.0) 5.03 0.17
20-29 1(4.0) 6(24.0) 7(14.0)
30-39 6(24.0) 7(28.0) 13(26.0)
>40 16(64.0) 10(40.0) 26(52.0)
Mean + SD 41.64+14.15 35.96+12.02 1.563* 0.13
Gender
Male 14(56.0) 18(72.0) 32(64.0) | 1.39 0.24
Female 11(44.0) 7(28.0) 18(36.0)
Height (cm)
Mean + SD 161.1249.45 160.84+18.3 | - 0.07* 0.95
8
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Weight (kg)
Mean £ SD 66.52+13.45 63.96+£13.10 | - 0.69* 0.50
BMI
Mean £ SD 25.78+5.53 24.38+2.74 - 0.13* 0.30
2.58+0.78 2.24+0.52 0.82* 0.80
*t-test

Mean age of those in Medi-honey group was 41.64+14.15 years and 35.96+12.02 years in the
povidone iodine group. There was male preponderance in Medi-honey™ group (56%) and
povidone iodine group (72%); both groups were comparable in terms of height, weight and BMI (p

value>0.05) as shown in table 1.

There were similarities in the pre-morbid conditions between the two groups (y>=1.14, p
value=0.57), type of surgery (x>=1.10, p value=0.74), sites of surgery (x>=0.80, p value=0.85),
number of pins (¥°=5.12, p value=0.16), type of pin (¥>=0.10, p value=0.75) and regions of bone
pinned (p value=0.24) as shown in table 2.

Table 2: Selected characteristics between medi-honey group and powdone group

Variable Arms Total i P-value
Medi- Povidone | N (%)
honey (N=25)
(N=25)
Pre morbid condition
None 21(84.0) 21(84.0) | 42(84.0) |1.14 0.57
Hypertension 3(12.0) 4(16.0) 7(14.0)
Diabetes mellitus 0(0.0) 0(0.0) 1(2.0)
Both 1(4.0) 0(0.0)
Type of Surgery
Mono-planar 19 (76.0) 18(72.0) 37(74.0) |1.10 0.74
External Ring fixator 6(24.0) 7(28.0) 13(26.0)
Sites of Surgery
Thigh 2(8.0) 3(12.0) 5(10.0) 0.80 0.85
Leg 17(68.0) 14(56.0) 31(62.0)
Arm 2(8.0) 3(12.0) 5(10.0)
Forearm 4(16.0) 5(20.0) 9(18.0)
Number of pins
2-5 10(40.0) 16(64.0) 26(52.0) |5.12 0.16
6-9 8(32.0) 7(28.0) 15(30.0)
10-13 4(16.0) 2(8.0) 6(12.0)
>13 3(12.0) 0(0.0) 3(6.0)
Type of pin
Half pins 18(72.0) 19(76.0) 37(74.0) |0.10 0.75
Tension wire 7(28.0) 6(24.0) 13(266.0
)
Regions of bone pinned
Metaphysis 1(4.0) 0(0.0) 1(2.0) 0.24*
Diaphysis 1(4.0) 0(0.0) 1(2.0)
Both 23(92.0) 25(100.0) | 48(96.0)

*Likelihood ratio

One infected pin site was observed in two patients in the Medi-honey™ group and one patient in
the povidone-iodine group. Two patients (33.3%) each had 2 and 3 pin site infection respectively.
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The only patient who had five pin site infections was in the povidone group. However, there were
similarities in the proportion of pin site infection between patients in the Medi-honey™ group and
povidone-iodine group (x?=1.67, p value=0.64) as shown in table 3.

Table 3: Proportion of pin site infection in patients between external fixator pins dressed with
povidone iodine-soaked gauze versus Medi-Honey™

Variable Arms Total a P-value
Medi- Povidone | N (%)
honey (%)
(%)

Number of infected pins

1 2(50.0) 1(16.7) 3(30.0) |1.67 0.64

2 1(25.0) 2(33.3) 3(30.0)

3 1(25.0) 2(33.3) 3(30.0)

5 0(0.0) 1(16.7) 1(10.0)

Out of the total 328 pins, 23 pins were infected bringing the percentage infection rates for all the
pins to 7.01%. In the Medi-honey™ group, the total percentage of infected pins was 3.70% while it
was 11.51% in the povidone group table 4.

Table 4: Pin sites between external fixator pins dressed with povidone iodine-soaked gauze
versus Medi-Honey™

Variable Arms Total A P-value
Medi- Povidone | N (%)
honey (%)
(%)
Pins
Uninfected 182(96.30) | 123(88.49) | 305(92.99 | 7.49 0.001
Infected 7(3.70) 16(11.51) |)
Total 189 139 23(7.01)
328 (100)

Pins dressed with Medi-honey™ had a significantly lower infection rate and risk for infection than
those dressed with povidone iodine (RR=0.32, 95% Cl= 0.14-0.76 (Table 5). Also, all the infected
pins were both in the” metaphyseal and diaphyseal regions.

Table 5: Pin sites between external fixator pins dressed with povidone iodine-soaked gauze
versus Medi-Honey™

Variable Intervention Arm Total P-
Infected Uninfected | N (%0) RR (95%CI) value
(%) (%)

Intervention Arm

Medi-honey 7(3.70) 182(96.30) | 189 0.32(0.14-0.76) | 0.001

Povidone 16(11.51) | 123(88.49) | 139

Total 23(7.01) 305(92.99) | 328

Further in figure 1 weekly pin site infection rates are shown. In the first week, 1 patient had 3 pin
site infections. In the second week, 6 patients experienced pin site infection: 2 patients had 1 pin
site infection and was in the povidone group, 3 patients (2 vs 1) in Medi-Honey™ group and
povidone group respectively had 2 pin sites infection and one patient had 3 pin site infections and
was in povidone group. In week 3, seven patients had pin site infections; one of the patients had five
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pin site infections and was in the povidone group. In the fourth week, five patients had pin sites
infection. Two patients had 1 pin site infection; one patient each had 2, 3 and 5 pin site infections
respectively.

B Medi-honey

M Povidone

w
£
S
™
2

Week 3 Week

Week 1 Week

Figure 1: Weekly rate of pin site infections: shows the number of pin site infected per week with
a total of twenty-three infected pin. The number of infected pins increased but did not reach the
maximum infected number of pin sites as most of the patients improved as treatment was
commenced as recommended by the Dahl Wire and pin site classification and treatment
recommendations.

Microorganisms implicated from the cultures of pin site infection with povidone-iodine-soaked
gauze versus Medi-Honey™ were gram positive cocci, which included 66.7% Staphylococcus
aureus in the medi-honey group and 33.3% in the povidone group as shown on table 6. The other
bacteria cultured was staphylococcus epidermidis.

Table 6: Comparison of organisms cultured from the pin sites dressed with povidone-iodine-
soaked gauze versus Medi-Honey™

Variable Intervention Arm Total a P-value
Medi-honey | Povidone | N (%)
(%) (%)
Type of Bacteria cultured
Staph aureus 3(60.0) 2(40.0) 5(71.4) |- 1.0*
Staph epidermis 1(50.0) 1(50.0) 2(28.6)

*Fisher’ exact

Table 7 also shows no significant association between bacteria count and the kind of dressing care
the patients had (x?=3.00, p value=0.22).
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Table 7: Comparison of bacterial load obtained from pin sites dressed with povidone-iodine-
soaked gauze versus Medi-Honey™

Variable Arms Total a P-value
Medi- Povidone | N (%)
honey (%)
(%)
BACTERIA
COUNT(CFU/mL)
58 1(33.3) 0(0.0) 1(16.7) |6.00 0.31
64 0(0.0) 1(33.3 1(16.7)
72 0(0.0) 1(33.3) 1(16.7)
94 1(33.3) 0(0.0) 1(16.7)
112 1(33.3) 0(0.0) 1(16.7)
126 0(0.0) 1(33.3) 1(16.7)

There is no association between the bacteriological parameters and the clinical outcome. Four pin
site swabs for M.C.S yielded a growth of Staphylococcus aureus and Staphylococcus epidermidis,
showing that four pins that the pin site M.C.S yielded bacterial growth did not develop pin site
infection. 3 pin sites swab for M.C.S also culture yielded growth later became infected. This shows
that the likelihood of positive culture did not translate to clinical manifestation of pin site infection
as shown in table 8.

Table 8: Association between bacteriological parameters and clinical outcomes

Variable Bacteriological Total i P-value
parameter N (%)
Staph Staph
aureus epidermidi
(%) S
(%)
NUMBER OF INFECTED
PINS 2(40.0) 2(100.0) 4(57.1)
0 1(20.0) 0(0.0) 1(4.3) |210 0.55
1 1(20.0) 0(0.0) 1(4.3) 0.42*
2 1(20.0) 0(0.0) 1(4.3)
5

*Likelihood ratio

DISCUSSION

This study compared the pin site colonization (culture results and bacterial counts) rates between
external fixator pin sites dressed with povidone iodine versus medi-Honey™., The mean age of the
participants in the povidone iodine group and medi-Honey™ were 4lyears and 35 years
respectively. The difference in the mean age was not statistically significant. This finding is at a
variance with a similar study by Gulati et.al that compared the healing of chronic wounds with
honey dressing vs povidone iodine dressing in adult subjects with chronic wounds®®°. The authors
submitted that mean age was 42.27 years in the honey group and 42.95 years in the povidone iodine
group; this suggesting an older population.

Majority of the patients in the present study were males. The male preponderance was expected as
males are more involved in outdoor activities than females. Males also constitute an active and
adventurous group that are more likely to be involved in accidents*®®, More males in the study can
also be attributed to a greater exposure of male individuals to risk factors for trauma injuries such as
accidents with motor vehicles and violence*. In addition, the number of men with access to
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automobiles is higher than the number of women and more men work away from home than
women, thus being more exposed to risky conditions*’. Findings from the current study showed no
significant differences in the baseline characteristics of patients in Medi-Honey™ group and those
in povidone group. This was expected since the study was a randomized controlled trial and
according to literature, the main goal of randomized trials is to ascertain that each individual has an
equal probability to be assigned to one or the other treatment*2. This is confirmed in the study as the
participants had similar characteristics in both arms of the study at baseline. Furthermore,
characteristics such as pre-morbid condition, type of surgery, sites of surgery, number of pins and
type of pins were also similar in both arms of the study at baseline.

Pin site infection remains a challenge to many orthopedic surgeons. However, there have not been
adequate comparative studies to provide good evidence for effective pin site care. The present study
therefore compared the infection rate of external fixator pin sites using povidone iodine and medi-
honey. The results showed that external fixator pins dressed with medi-honey had a lower infection
rate and risk for infection than those dressed with povidone iodine and it was statistically
significant. This may be due hygroscopic nature of honey which may absorb excess fluid from the
pin site, as this is one of the properties of honey®” which may have kept the pin site dry, as
compared to povidone iodine. The overall incidence of pin tract infection was quite low at 7.01%.
This is higher than a similar study done by Lazarides and colleagues who reported an incidence of
2.45% and the study involved 244 pin sites in 19 patients*®. The incidence was also lower than that
quoted by Parameswaran et al... of 11.2%. His study involved 285 patients in a level one trauma
centre®. The incidence of pin tract infection reported in this study could be due to the fact that
patients were closely monitored, they were giving specific instructions on what to do during follow
up which would include; keeping the limb away from water and keeping the external fixators rigid.
Majority of the patents had mono planar external fixators and were not bearing weight on the limbs
which also translated to reduced activity in the affected limbs. However, the values were not as low
as Lazirades et al*®®.. ., this may be attributed to the home environment that may have played a part.
Kazmers and co-authors observed that excessive patient activity leads to increased pin irritation and
infection and the authors also noted that traumatized skin is less resistant to infection?°. Skin tension
around a pin site has also been suggested to be associated with greater infection rates??.

In the current study, it was also found out that the infected pins were both in the metaphyseal and
diaphyseal regions. This is at variance with the results of Azer and colleagues, who found out that
most of the infected pins in their studies, were in the metaphyseal region rather than diaphyseal
region and the results were statistically significant*®. This could be due to the fact that more pins
were placed in the diaphysis as compared to the metaphysis in this study.

The present study has also shown that microorganisms implicated from the cultures of pin site
infection with povidone-iodine-soaked gauze versus Medi-Honey were gram positive cocci, which
included 66.7% Staphylococcus aureus in the Medi-honey™ group and 33.3% in the povidone
group. This finding is comparable with other studies done by Antoci et al and Mahan et al..., who
reported that Staphylococcus aureus was the commonest organism responsible for pin tract
infection'??®, Staphylococci are recognised as the most frequent cause of biofilm-associated
infection; their exceptional status among biofilm-associated pathogens is due to the fact that
staphylococci are frequent commensal bacteria on human skin and mucus. They are thus among the
most likely germs to infect any medical device that penetrates these surfaces, such as those being
inserted during surgery**. The microbial count in this study however was not significant (less than
the 100000 as above 100000 is termed as significant) as stated by the medical microbiologist.
Organisms cultured from the pin sites dressed with povidone-iodine-soaked gauze versus Medi-
Honey™ in the present study revealed no significant association noted between the type of bacteria
cultured and type of dressing care. This means that there is some evidence that Medi-Honey™ is as
useful as povidone-iodine in decreasing pin site colonization. Further evidence to support the use of
medi-honey as wound dressing comes from laboratory studies that have clearly demonstrated that
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honey has bioactivities that would be beneficial in wound care. In work with cultures of leukocytes,
honey has been shown to stimulate cytokine production by monocytes®. Stimulation by honey of
other aspects of the immune response, the proliferation of B and T lymphocytes and the activity of
phagocytes, has been shown?®. Additional to this work with cells in culture, it has been
demonstrated that honey stimulates the production of antibodies in mice in response to antigens
from Escherichia coli*’. These findings imply that the effectiveness of honey in preventing and
clearing infection in wounds that is so widely seen as evidenced by clinical data may be attributable
to an increase in the body's own immunity as well as honey's antibacterial action. One of the
patients that defaulted by missing one of the weekly clinic reviews still had the pin sites on the left
leg with no pin site infection. This may be due to the fact that the tibia has a subcutaneous medial
border (where the pins were inserted), this may suggest that Medi-Honey dressing may still be
effective after one week. This study also explored association between the bacteriological and
clinical outcomes. Findings revealed no significant association between bacteriological parameters
and clinical outcomes. This may be due to the fact the bacteria cultured in the microscopy culture
and bacterial count were insignificant as the values obtained could be termed as contamination and
not colonization as stated by the medical microbiologist.

CONCLUSION

The results showed that external fixator pins dressed with Medi-honey™ had a lower infection rate
and risk for infection than those dressed with povidone iodine and it was statistically significant.
The overall incidence of pin tract infection was quite low at 7.01%. Microorganisms implicated
from the cultures of pin site infection with povidone-iodine-soaked gauze versus Medi-Honey™
were gram positive cocci, which included 66.7% Staphylococcus aureus in the Medi-Honey™
group and 33.3% in the povidone group. Findings from this study have also shown no significant
association between bacteriological parameters and clinical outcomes.
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