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The PINS Trial. A prospective randomised clinical trial comparing a traditional versus an 
emollient skincare regimen for the care of pin-sites in patients with circular frames.

Introduction
Pin-site infections are a common problem during circular frame treatment, occurring in at least 30% 
of patients.1 They are an important cause of morbidity, lead to antibiotic use, and increase the cost of 
treatment. Patients with pin-site infections suffer pain and loss of function which can impair their 
rehabilitation until the infection is resolved.  This in itself may have long term consequences and, if left 
untreated, pin-site infections can cause more significant problems such as osteomyelitis or rarely 
septicaemia.2 Current pin-site care practice commonly involves relieving skin tension around pin and 
wire insertion points, cleaning pin-sites on a regular basis and leaving pin-site crusts undisturbed 3. 
Though various pin-site care regimes have been developed in an attempt to minimise problems with 
infection, practice remains varied and little strong evidence to support different approaches exists.  
This situation lead to the development of a consensus statement on pin-site care by a group from the 
Royal College of Nursing based on audit of current practice.4 One finding from the work was that 90% 
of respondents agreed based upon their experience, that the use of emollients during pin-site care 
appeared beneficial.  Given however the lack of evidence in this regard, it was suggested that a 
randomised trial should be conducted. 

One aspect of interest in pin-site care is the effect of skin pH and hydration on host defence.  Basic 
science evidence suggests that maintenance of these factors is important in the skins ability to resist 
infection.5 Though it seems likely that the use of different products for pin-site care might affect skin 
pH and Hydration, the true effect is unknown. Similarly, the influence of these factors on rates of pin-
site infection in patients treated with circular frames has not been determined. We therefore 
conducted a study to investigate the effect of using an emollient based pin-site care regime in 
comparison with one using alcohol based cleaning agents. This study received funding from both 
Smith & Nephew and Dermal Laboratories.

Aims
The primary aim of this study was to compare pin-site infection rates in patients with circular frames 
for tibia fractures using emollient or alcoholic skin preparation for weekly pin-site care. The null 
hypothesis was that no difference would be apparent. Secondary aims were to investigate the effect of 
using these different preparations on skin pH and hydration and to determine if any specific factors, 
including skin pH, hydration and histological characteristics, were associated with increased risk of 
infection.
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Methods

Trial design and participants
A prospective, parallel, randomised controlled trial was undertaken with 1:1 allocation of participants 
to the two treatment arms. This trial was designed according to CONSORT guidelines. Ethical approval 
was gained from the Research Ethics Committee and the trial was registered on the European 
Database for Randomised Controlled Trials (2014-002223-10).

Adult patients (aged 16 or above) with acute tibial fractures in whom circular frame treatment had 
been selected as definitive treatment were included.  These patients were recruited from two large 
tertiary hospitals in the United Kingdom offering a circular frame service between September 2015 
and June 2017. Patients were excluded if they suffered dementia or cognitive impairment, had known 
sensitivities to the trial medication, were felt unable to follow pin-site care regimens for any reason or 
were involved in another clinical trial investigating a medicinal product within the previous four 
weeks. Patients were supplied with written information regarding the trial and consented for 
inclusion by a member of the team not providing clinical care. 

Interventions
Patients were randomly allocated to two treatment groups: one receiving weekly pin-site using 0.5% 
chlorhexidine skin preparation (CHX) and the other using Dermol 500 emollient skin preparation 
(DML). Both groups were instructed to perform pin-site care once weekly in an otherwise identical 
manner as detailed in figure 1. Patients were specifically educated regarding pin-site care prior to 
discharge from hospital by a member of the nursing staff.  A pin-site care pack was issued to each 
patient along with written instructions. Pin-site care was subsequently carried out either by the 
patient themselves, a member of the clinic or ward nursing staff or a district nurse, dependent on the 
situation, according to these instructions. A letter was sent to the patients family doctor to inform 
them that their patient had been enrolled in the trial and asking for the trial team to be informed if  
pin-site infections were diagnosed in the community.

Outcomes
The primary outcome measure was the rate of pin-site infection.  Pin-site infection was diagnosed 
clinically by the clinical team caring for the patients and graded according to Clint et al. (Table 1). This 
system was chosen as it is validated and has demonstrated good inter- and intra-observer 
agreement10.  

Data collection
The schedule of routine data collection for the study is detailed in table 2. Information on baseline 
characteristics including demographics, co-morbidities, medications and injury details were recorded 
by the research team before surgery. Immediately after surgery, the grade of open fracture was 
recorded, classified according to Gustilio and Anderson, along with the number of half-pins and wires 
used in the frame.6

Skin pH (Courage-Khazaka PH-905 WL) and hydration (Courage-Khazaka CM-825 WL) were recorded 
immediately pre-op and every 6 weeks using commercially available devices for that purpose. Pre-
operative measurements were recorded where possible from both the injured and uninjured leg. 
Measurements were taken from the least injured area of skin as judged clinically; a similar site was 
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used on non-injured leg. Where both legs were injured, skin on the thigh was used. At follow-up, 
measurements were taken from the anterior third of the tibia, and when infections were present, as 
close to the effected pin site as possible. Trial equipment was maintained and regularly calibrated 
according to the manufacturer’s instructions. 

During surgery, a 4mm punch biopsy (Meditech Systems Ltd, Dorset, UK) of skin was taken 10cm 
below the tibial joint line for histological analysis. The samples were stored at room temperature in 
10% formalin and transferred to the laboratory. At analysis, specimens were embedded in a paraffin 
block and a microtome used to create 5μm slices. These were examined to record dermal and 
epidermal thickness as well as the capillary, macrophage and T-cell count per high powered field. The 
trial histopathologist was blinded to the treatment arm for each sample. 

Following discharge, patients were interviewed by the trial team at each follow-up visit. Pin-sites were 
assessed for signs of infection and these graded. Skin pH and hydration measurements were taken as 
detailed above. Patients were interviewed to record pin-site care compliance and any episodes of 
infection that had been treated in the community. Changes in health status and medications used, 
protocol deviations and adverse events were also recorded. Trial completion was defined as occurring 
at 30 days post frame removal.

Randomisation
Simple randomization was undertaken, using a purpose built secure online platform, to allocate 
patients to treatment groups. This employed the Mersenne Twister algorithm (Robert G. Brown, Duke 
University Physics Department, 2019).7 The system was tested through 1000 cycles and approved by 
the trial statistician as suitable for our trial randomization. 

Statistical Analysis and Sample Size
A sample size calculation was undertaken using a 20% difference in the incidence of pin-site infection 
between groups as the threshold for clinical significance. Alpha (statistical significance) was set at 5% 
and beta (power) at 80%. Assuming a pin-site infection rate of 25%, based on data from the Cochrane 
review, it was calculated that 59 patients per group would be required required.8  

The baseline characteristics between group (CHX and DML) are presented as mean (sd) or n (%). A 
chi-squared test was used to compare categorical variables between groups. Quantitative variables 
were compared using the Student’s t-test, Mann Whitney-U or Kruskal-Wallis tests as appropriate to 
data type and distribution. Statistical significance was assumed at the p < 0.05 level. 

Statistical analysis was undertaken using SPSS computer software (IBM Corp. Released 2017. IBM 
SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp).
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Results
Between September 2015 and June 2017, a total of 235 patients were screened for recruitment into 
the trial (Figure 2), 118 were subsequently enrolled. Two patients were withdrawn early because 
their treatment plans were changed, and they did not receive a circular frame. They were excluded 
from analysis, as they had no pin-site data to collect. This left 116 patients to follow-up, of which 59 
received CHX treatment and 57 received DML treatment. There was no difference in patient 
demographic characteristics between CHX and DML groups as shown in table 3. No patients were lost 
to follow-up.  There were 13 patients without skin samples due to this step being overlooked by the 
operating surgeon. No samples were lost during the trial.

The incidence of at least one bad or ugly pinsite infection was 41% in the CHX group, and 44% in the 
DML group (p=0729). Separating out the grade of pinsite infection into ‘no infection’, ‘good’, ‘bad’ and 
‘ugly’ revealed a lower percentage of ugly pinsite infections in the DML group (9%) compared to CHX 
group (14%), although no significant difference was shown (Figure 3, p=0.743). 

There was no difference found between the number of infections in each treatment group, with a 
mean average of 2.1 (SD 3.9) infections for CHX and 2.4 (SD 3.1) infections for DML (p=0.724). The 
location of pinsite infections was distributed to 25% in the proximal third, 33% in the middle third 
and 42% in the distal third of the tibia. Skin pH and hydration showed no difference at the start of the 
trial between readings for the injured and uninjured legs. This was used as a baseline measure. 

There were a total of 66 patients with pinsite infections (57%). The mean average frame duration 
until a first time pinsite infection was 79 days (range 10 – 205 days). Table 4 shows that there were no 
statistically significant differences for age, gender, ethnicity, all co-morbidities, grade of open fracture, 
number of fixation elements used, smoking, alcohol consumption and daily moisturisers. There was no 
correlation between pinsite infection and the baseline pH (p=0.142) or hydration (p=0.546) of the 
skin. Figure 4 shows that frame duration had no correlation with incidence of pinsite infection.

From the histopathology specimens, it was noted that there was a significant association with the 
number of capillaries in the skin and pinsite infections (p=0.017). The epidermal and dermal thickness 
had no significant effect on pinsite infections, nor did the number of T-cells or macrophages seen per 
high powered field.

We found that four patients in the CHX group had sensitivities to their treatment resulting in skin 
irritation, itching and blistering in one case. Three had their treatments changed to pinsite care with 
cooled boiled water and one had treatment changed to DML which resolved the irritation. No 
sensitivities were seen in the DML group.  The mean average compliance with all pinsite care regimens 
was 78%, with approximately half of patients fully compliant. 

Conclusion
There was no statistical difference in the incidence of pinsite infection of any degree between CHX and 
DML treatment groups. This was the case when comparing each category of infection, and also when 
combining ‘no infection’ and ‘good’ for comparison with ‘bad’ combined with ‘ugly’. Age, gender and 
comorbidities also did not affect which patients experienced a pinsite infection. This included 
diabetes, smoking, alcohol intake and steroid treatment. There was an incidence of 7% sensitivity to 
treatment in the CHX group compared to no sensitivity in the DML group. DML does contain 
chlorhexidine but in a lower concentration which seems to be less irritating to certain skin types. The 
baseline pH and hydration of the skin had no significant association with the incidence of pinsite 
infection. There was however a general trend to more acidic skin compared to baseline measurements 
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when pinsite infections were ‘bad’ or ‘ugly’. Similarly, the hydration also tended to increase from 
baseline when pinsite infections were ‘bad’ or ‘ugly’.

Limitations
There are several limitations to our study. There may be a small difference between treatment groups 
that we were unable to detect due to our sample size calculations for identifying a larger difference. 
This would lead our study to be underpowered, however we agreed that a difference of 20% between 
treatment groups would be the threshold for a clinically significant difference that would change 
practice. The surgeons and patients in this trial could not be blinded to the treatment arms because 
both CHX and DML are distinctively different and their treatment started whilst they were still 
inpatients. The surge in recruitment was unprecedented and as such we were unable to recruit all 
eligible patients. Only five patients from the entire screening log expressed that they did not want to 
take part in the research study. This is an important aspect that should be recognized when planning 
future research studies so that resources and funding can match recruitment. There were several 
occasions where the pH and Hydration probes needed to be re-calibrated via the manufacturer that 
led to gaps in data collection. There were no patients lost to follow-up. Several patients withdrew 
early from the trial and their reasons were mainly due to social issues. Study doctors who were well 
informed on the scoring system, recorded the pinsite infections. Even so, there may have been an 
observer bias to underestimate or overestimate the degree of infection. Compliance with study 
medication was checked verbally during follow-up clinics, but this aspect was very difficult to be 
certain about in some patients who had poor compliance in other aspects of their healthcare. This was 
a pragmatic trial that did not dictate how circular frames should be applied or which constructs 
should be used. The ratio of wires to half pins was left to the surgeon’s discretion. This may have 
introduced a bias between different methods of wire placement and skin handling. Skin samples were 
stored at room temperature in formalin until they could be batch processed. It is possible that some of 
the samples could have degraded whilst in storage, or that the thickness of the epidermis and dermis 
may have changed. 
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Discussion
There are a number of classification systems available for pinsite infection9-13, however we believe 
that the classification system we used was appropriate. It is simple, clinically relevant and applicable 
with high inter-observer reliability10. We believe that pinsite inflammation and pinsite infection are 
two separate entities, but can co-exist. This may have acted as a bias when trying to interpret the 
results.
In order to track pinsite infections, we developed a simple labeling system for pinsites that could be 
used to map the pinsite details amongst different observers during each clinic visit. Rings were labeled 
alphabetically from proximal to distal, and pinsites were numbered according to the number of holes 
in the frame from the midline or master tab. A positive number represented a medial hole and 
negative number represented a lateral hole. The pinsites were also classed as proximal, middle or 
distal on the tibia and if there was any doubt then a free text comment could be recorded on the case 
report forms to help identify. Patients were also asked whether their infection was new or ongoing 
since their last clinic visit.  
As far as we are aware, our research is the first to explore the baseline qualities of the skin barrier in 
the field of pinsite infections. The number of capillaries per high powered field was the only 
characteristic of skin that predisposed patients to pinsite infections. As this was one of our secondary 
objectives, the sample size was not set to measure its significance. We are intrigued by this finding and 
currently hypothesize that having more capillaries in the skin may increase the amount of 
inflammation and irritation around a pinsite, thereby increasing the likelihood of an infection 
occurring. The inflammatory phase may open the door to infection by providing an area of cellular 
breakdown that bacteria could then hijack. A new study to verify this finding would be useful.
Numerous techniques to of pinsite care have been published, but comparisons between studies have 
been difficult due to differences in study methods14-24. As a consequence, there is no widely accepted 
standard pinsite care regimen1. Chlorhexidine is a common agent used for pinsite care as it has been 
shown to reduce the pinsite colonization of Staphylococcus epidermidis and Staphylococcus aureus - 
the two most common organisms responsible for pinsite infection25. The dermol pinsite care regimen 
performed equally well compared to standard chlorhexidine treatment, but with less reported 
sensitivities.

References

1. Lethaby A, Temple J, Santy-Tomlinson J. Pin site care for preventing infections associated with 
external bone fixators and pins. The Cochrane database of systematic reviews. 2013(12):Cd004551.
2. Santy-Tomlinson J, Vincent M, Glossop N, Jomeen J, Pearcey P. Calm, irritated or infected? The 
experience of the inflammatory states and symptoms of pin site infection and irritation during external 
fixation: A grounded theory study. Journal of Clinical Nursing. 2011;20(21-22):3163-73.
3. Britten S, Ghoz A, Duffield B, Giannoudis PV. Ilizarov fixator pin site care: the role of crusts in the 
prevention of infection. Injury. 2013;44(10):1275-8.
4. Timms A, Pugh H. Pin site care: guidance and key recommendations. Nursing standard (Royal 
College of Nursing (Great Britain) : 1987). 2012;27(1):50-5; quiz 6.
5. Ali SM, Yosipovitch G. Skin pH: from basic science to basic skin care. Acta dermato-venereologica. 
2013;93(3):261-7.

Page 6 of 18

https://mc04.manuscriptcentral.com/bjj

The Bone & Joint Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Review Only

6. Balogi Z, Multhoff G, Jensen TK, Lloyd-Evans E, Yamashima T, Jaattela M, et al. Hsp70 
interactions with membrane lipids regulate cellular functions in health and disease. Prog Lipid Res. 
2019;74:18-30.
7. Matsumoto M, Nishimura T. Mersenne twister: a 623-dimensionally equidistributed uniform pseudo-
random number generator. ACM Trans Model Comput Simul. 1998;8(1):3-30.
8. Temple J, Santy J. Pin site care for preventing infections associated with external bone fixators and 
pins. Cochrane database of systematic reviews (Online). 2004(1):CD004551.
9. Checketts RGO, M. Pin track infection: definition, incidence and prevention. Journal of orthopaedic 
trauma. 1993;3:16-8.
10. Clint SA, Eastwood DM, Chasseaud M, Calder PR, Marsh DR. The "Good, Bad and Ugly" pin site 
grading system: A reliable and memorable method for documenting and monitoring ring fixator pin sites. 
Injury. 2010;41(2):147-50.
11. Dahl MT, Gulli B, Berg T. Complications of limb lengthening. A learning curve. Clinical 
orthopaedics and related research. 1994(301):10-8.
12. Saleh M, Scott BW. Pitfalls and complications in leg lengthening: The Sheffield experience1992. 
207-22 p.
13. Ward P. Care of skeletal pins: a literature review. Nursing standard (Royal College of Nursing (Great 
Britain) : 1987). 1998;12(39):34-8.
14. A WD, Toksvig-Larsen S. Pin site care in external fixation sodium chloride or chlorhexidine solution 
as a cleansing agent. Archives of orthopaedic and trauma surgery. 2004;124(8):555-8.
15. Annette W, Toksvig-Larsen S. Pin site care in external fixation sodium chloride or chlorhexidine 
solution as a cleansing agent. Archives of orthopaedic and trauma surgery. 2004;124(8):555-8.
16. Camilo AM, Bongiovanni JC. Evaluation of effectiveness of 10% polyvinylpyrrolidone-iodine 
solution against infections in wire and pin holes for Ilizarov external fixators. Sao Paulo Medical Journal. 
2005;123(2):58-61.
17. Cavusoglu AT, Er MS, Inal S, Ozsoy MH, Dincel VE, Sakaogullari A. Pin site care during circular 
external fixation using two different protocols. Journal of orthopaedic trauma. 2009;23(10):724-30.
18. Egol KA, Paksima N, Puopolo S, Klugman J, Hiebert R, Koval KJ. Treatment of external fixation 
pins about the wrist: a prospective, randomized trial. JBJS. 2006;88(2):349-54.
19. Grant S, Kerr D, Wallis M, Pitchford D. Comparison of povidone-iodine solution and soft white 
paraffin ointment in the management of skeletal pin-sites: A pilot study. Journal of Orthopaedic Nursing. 
2005;9(4):218-25.
20. Henry C. Pin sites: Do we need to clean them? Practice Nursing. 1996;7(4):12-7.
21. Massè A, Bruno A, Bosetti M, Biasibetti A, Cannas M, Gallinaro P. Prevention of pin track infection 
in external fixation with silver coated pins: clinical and microbiological results. Journal of Biomedical 
Materials Research: An Official Journal of The Society for Biomaterials, The Japanese Society for 
Biomaterials, and The Australian Society for Biomaterials and the Korean Society for Biomaterials. 
2000;53(5):600-4.
22. W-Dahl A, Toksvig-Larsen S, Lindstrand A. No difference between daily and weekly pin site care A 
randomized study of 50 patients with external fixation. Acta Orthopaedica Scandinavica. 2003;74(6):704-8.
23. Wu SC, Crews RT, Zelen C, Wrobel JS, Armstrong DG. Use of chlorhexidine-impregnated patch at 
pin site to reduce local morbidity: the ChIPPS Pilot Trial. International Wound Journal. 2008;5(3):416-22.
24. Yuenyongviwat V, Tangtrakulwanich B. Prevalence of pin-site infection: the comparison between 
silver sulfadiazine and dry dressing among open tibial fracture patients. Journal of the Medical Association 
of Thailand. 2011;94(5):566.

Page 7 of 18

https://mc04.manuscriptcentral.com/bjj

The Bone & Joint Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Review Only

25. Mahan J, Seligson D, Henry SL, Hynes P, Dobbins J. Factors in pin tract infections. Orthopedics. 
1991;14(3):305-8.

Page 8 of 18

https://mc04.manuscriptcentral.com/bjj

The Bone & Joint Journal

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Review Only

Figure 1 – Pin-site care instructions

1. Wash hands thoroughly.

2. Slide bungs or clips away and remove dressings. 

3. Take a shower if you wish before the pin sites are cleaned.

4. In a clean bowl, place non-woven gauze / mouth sponge appropriate to the number 

of pin-sites

a. For DML group: Pour over sterile water (can be cooled boiled water from a 

kettle) then pump the DML 8-10 times using clean hands to massage the DML 

and water into the gauze to form a foamy white substance. Use one swab / 

sponge per pin-site, remove excess solution and clean the pin-site.

b. For CHX group: Pour CHX solution into bowl. Use one swab / sponge per pin-

site, remove excess solution and clean the pin-site.

5. Do not remove crusts when cleaning unless loose.

6. Cut a piece of dressing and apply the clip or bung to hold the dressing in place.
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Table 1: Grading system for assessing pinsite infections (Clint et al., 2010)

Grade Erythema Pain Discharge

Good None or minimal (less than 

diameter of pin)

None None or minimal 

serous ooze (not 

requiring dressing 

changes)

Bad Moderate (greater than pin 

diameter)

On palpation or 

percussion of pin

Serous discharge 

requiring dressing 

changes

Ugly Severe (extending away from 

pinsite)

At rest Heavy discharge 

or frank pus
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Table 2: Patient investigations performed at each visit

Pre-op on ward In theatre Subsequent clinic visits 

for duration of circular 

frame treatment

Timeline -3 day to -1 day 0 day  +3 day until frame off 

Consent into study Yes

Randomization Yes

Skin pH, hydration Yes Yes

Skin biopsy Yes

Record pinsite infection 

incidence and grade

Yes
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Table 3: Patient demographics in each group

CHX (n=59) DML (n=57)

n % n %

Female 20 34% 23 40%
Gender

Male 39 66% 34 60%

Left 29 49% 22 39%Leg Receiving Frame

Right 30 51% 35 61%

0 - closed injury 45 76% 44 77%

1 - low energy <1cm wound 0 0% 2 4%

2 - low energy 1 - 10cm wound 0 0% 1 2%

3a - high energy but wound 

closure locally

4 7% 3 5%

3b - high energy, wound 

requires flap

9 15% 7 12%

Gustillo Grade of open 

fracture

3c - high energy, contaminated, 

neurovascular injury

1 2% 0 0%

No 27 46% 30 53%Temporary ExFix

Yes 32 54% 27 47%

No 48 81% 44 77%Use daily moisturisers

Yes 11 19% 13 23%

No 58 98% 54 95%Diabetes

Yes 1 2% 3 5%

No 48 81% 43 75%Smoker

Yes 11 19% 14 25%

Malignancy No 59 100% 57 100%

No 59 100% 56 98%Immunosuppression

Yes 0 0% 1 2%

Active infection No 59 100% 57 100%

No 58 98% 55 96%Long term steroids

Yes 1 2% 2 4%

No 57 97% 56 98%Eczema

Yes 2 3% 1 2%

No 59 100% 55 96%Psoriasis

Yes 0 0% 2 4%

Chronic Renal Failure on 

dialysis

No 59 100% 57 100%

Asian or Asian British 3 5% 2 4%

Black or Black British 1 2% 0 0%

White 3 5% 7 12%

White & Black Caribbean 1 2% 0 0%

White British 49 83% 48 84%

White Other 1 2% 0 0%

Ethnicity

Not stated 1 2% 0 0%

 Missing 1 2% 0 0%

Fit and well 34 58% 39 68%

Health Status

Has comorbidities 24 41% 18 32%
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Table 4: Pinsite infection by characteristics

Pinsite infection
p-value

No Yes
Grade of fracture 0.242
0 - closed injury 41 (46%) 48 (54%)
1, 2 or 3 open fracture 9 (33%) 18 (67%)
Smoker 0.577
No 38 (42%) 53 (58%)
Yes 12 (48%) 13 (52%)
T Cells 19.57 (10.03) 21.13 (8.82) 0.405
Capillaries 15.37 (4.36) 17.35 (3.89) 0.017
Epidermis 0.08 (0.04) 0.08 (0.04) 0.326
Dermis 2.33 (0.62) 2.20 (0.59) 0.298
Macrophages 17.02 (6.05) 17.84 (6.30) 0.505
Number of fixation elements (wires and half pins) 9.12 (2.74) 9.24 (2.35) 0.802
Skin pH 4.56 4.83 0.142
Skin Hydration 22 23 0.546
Skin treatment 0.831
Chlorhexidine 26 33
Dermol 24 33
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Figure 2 – Consort 2010 Flow Diagram

Assessed for eligibility (n= 235)

Excluded  (n= 117  )
   Not meeting inclusion criteria (n= 13)
   Declined to participate (n= 5 )
   Other reasons (n= 99 )

Analysed  (n= 59 )
 Excluded from analysis (n=  0)
 Intention To Treat principle used for 
discontinued intervention participants

Lost to follow-up (n= 0 )
Discontinued intervention (Skin sensitivities) 
(n= 4 )

Allocated to CHX (n= 61  )
 Received allocated intervention (n=59)
 Did not receive allocated intervention 

(surgical treatment changed and no 
circular frame applied) (n= 2 )

Lost to follow-up (n= 0 )
Discontinued intervention (n=  0)

Allocated to DML (n= 57  )
 Received allocated intervention (n= 57 )
 Did not receive allocated intervention (give 

reasons) (n=  0)

Analysed  (n= 57 )
 Excluded from analysis ( (n= 0 )

Allocation

Analysis

Follow-Up

Randomized (n= 118  )

Enrollment
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Figure 3: Worst grade of pinsite infection during treatment (p = 0.743)
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1 Figure 4: Correlation between incidence of new pinsite infections and frame duration (Correlation =  

2 0.0169, p=0.857)
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