
ORIGINAL ARTICLE
 

 

J Pak Orthop. Assoc. (JPOA)  41 Vol 36 (1) March, 2024 

Comparison of Pin Tract Infection Rate in Buried Versus 
Unburid Krischner Wires Fixation in the Management of 

Gartland Type III Supracondylar Fracture of Humerus in 
Children 

 
Muhammad Inam1, Tahseenullah2, Waseequr Rahman3 

 
 
1Associate Professor Department of 

Orthopedic and Trauma, Medical 
Teaching Institute Lady Reading 

Hospital Peshawar. 
2Medical Officer, Department of 
Orthopedic and Trauma, Medical 

Teaching Institute Lady Reading 
Hospital Peshawar.  
3Consultant Orthopedic Surgeon, 

Department of Orthopedic and 
Trauma, Naseerullah Babar Hospital 

Kohat Road Peshawar.  

 
 

Authorship and contribution 
Declaration: 

Each author of this article fulfilled 

ALL 04 Criteria of Authorship: 
1. Conception and design of or 

acquisition of data or analysis 

and interpretation of data. 
2. Drafting the manuscript or 

revising it critically for important 
intellectual content. 

3. Final approval of the version for 

publication. 
4. All authors agree to be 

responsible for all aspects of 

their research work 
 

 
 

 

 
 

 

 
 

Corresponding author: 
Dr. Muhammad Inam 

E-mail: 

dr_mohammadinam@yahoo.co.uk 
 

 ABSTRACT 
 

Objective: To evaluate the results of pin tract infection rate in buried 

versus unburied Kirshner wires fixation in the management of Gartland 
type III supracondylar fracture of humerus in children.  
Methods: This randomized control trials study was conducted in the 
Department of Orthopedics and Trauma, Medical Teaching Institute Lady 

Reading Hospital, Peshawar Pakistan from December 2020 to June 2021 
on 62 (31 in each groups) patient having age range of less than 12 years 
of either gender having closed fracture of less than two days old with no 

neurovascular injury. All the patients were observed to compare pin tract 
infection rate in buried versus unburied Kirshner wires fixation in the 
management of Gartland type III supracondylar fracture of humerus in 
children. Sampling technique was non-probability consecutive sampling. 

Results: In this study age distribution among 62 patients was analyzed 
as n= 2 -4 Years 17(27.4%) 4-6 Years 14(22.6%) 6- 9 Years11(17.7%) 
9-12 Years 20(32.3%). Mean age was 7.1 Years with SD ±2.87 (Gender 
wise Distribution among 62 Patients were analyzed as Male were 

31(50.0%) and female were 31(50.0%) Distribution of duration of 
disease among 62 patients were analyzed as n= 1-2 weeks was 
47(75.8%) and 3-4 weeks was 15(24.2%)BMI classification among 2 

patients were analyzed as n= Below 18.5 Underweight was 25(40.3%) 
18.5–24.9 Normal weight was 10(16.1%) 25.0–29.9 Pre-obesity was 
17(27.4%) and 30.0–34.9 Obesity class was 9(14.5%)Distribution Pin 
tract Infection after 4 weeks among the groups were analyzed as n= 

Infection rate among Group A (K-Wires buried) was 4(12.9%) and Group 
B (K-Wires Unburied) 9(29.%) 
Conclusion: We believe that closed reduction and buried percutaneous 

lateral pinning is an efficient, reliable and safe method. 
Keywords: Buried wires, Fracture, Gartland Type III, Pin tract infection, 
Supracondylar 
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INTRODUCTION 
 

The second most frequent fracture in children during 

their first ten years of life is a supracondylar 
fracture1. Compared to females, males experience it 
more frequently. Supracondylar fractures are most 
frequently caused by falls onto outstretched hands2. 

Extension and flexion type injuries are two categories 

for supracondylar fractures. The kind of extension is 
more prevalent, accounting for almost 90% of all 

cases3. Type I un-displaced fractures, Type II 
displaced fractures with posterior cortical contact, 
and Type III totally displaced fractures are further 
classifications for extension types.2,3 Restoring 

normal functioning and a cosmetically acceptable 
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limb with full range of motion is the aim of therapy 
for this fracture.4 Although there are several ways to 

treat supracondylar fractures, the majority of studies 
indicate that Kirshner wires, or K-Wires, fixation is 
the most effective technique. K-wires can be left 
exposed or buried.4 K-wires are widely utilized in the 

treatment of fractures in pediatric patients due to 
their low risk of complications and cost-effectiveness. 
Despite the fact that K-wires can cause a variety of 

issues and have detrimental effects.5 It is debatable 
whether buried or unburied K-wires should be 
utilized, based on evidence that has been published. 
The measurement of post-procedural complications 

serves as the scale for choosing the optimal method.6 
"Pin tract infection is the most frequent complication 
associated with supracondylar fracture therapy using 

k-wires. Severe complications such as septic arthritis, 
osteomylitis, flexor sheath infection, toxic shock 
syndrome, early physeal closure, and nonunion might 
arise from an untreated pin tract infection.7 A 

research was out in the United Kingdom revealed 
that three patients with unburied K-wires had 
microbiologically proven infections8. Two of them had 
antibiotic treatment that was effective. For the third 

patient, two surgical debridements were performed. 
Two individuals with buried K-wires who did not have 
skin erosions had infections that were verified 

microbiologically. While the other had surgical 
debridement, the first was treated with antibiotics. 
According to an Indian research, two patients out of 
twenty (10%) in the buried K-Wires group and eight 

out of twenty (36.4%) in the percutaneous group 
experienced pin site infections.5 The purpose of this 
research is to compare the incidence of pin tract 

infections in children with buried vs unburied K-wires 
used in the treatment of Gartland type III 
supracondylar humeral fractures. There aren't many 
research on this subject, and the ones that are 

available are out of date. The findings of this study 
will give orthopedic surgeons information on the use 
of buried or unburied K-Wires in the treatment of 

pediatric supracondylar humeral fractures. K-wire 
removal was simple and could be done as a day case 
without anesthesia if it turns out that unburied K-
wires are linked to a lower risk of infection. 

 

MATERIAL AND METHODS 
 

From December 2020 to June 2021, 62 patients (31 

in each group) with ages ranging from less than 12 
years old and either gender who had closed fractures 
less than two days old without neurovascular injury 
were included in this randomized controlled trial 

study at the Medical Teaching Institute Lady Reading 

Hospital in Peshawar, Pakistan. In order to examine 
the rate of pin tract infection between buried and 

unsunk Kirshner wire fixation for the treatment of 
children with Gartland type III supracondylar 
fractures of the humerus, all patients were 
monitored. Non-probability sequential sampling was 

the method used for sampling After receiving 
approval from the hospital's ethical committee, all 
patients who presented to the accident and 

emergency department of Lady Reading Hospital 
Peshawar with a history of elbow trauma and a 
supracondylar fracture of the humerus—after 
confirming the condition radiographically—were 

included in the study. Once the patient was informed 
of the results of both operations, signed informed 
permission was obtained. These individuals were 

admitted to our facility following their first course of 
care. These patients were evaluated in our unit using 
a thorough history and physical, as well as the 
mechanism and kind of injury. These patients were 

operated on as soon as possible after undergoing 
preoperative examination and were deemed fit for 
anesthesia. By means of blocked randomization, half 
of the patients were randomized to have 

percutaneous K-wire fixation—half for burial, and the 
other half for unburying. After one week, two weeks, 
and four weeks following surgery, patients were 

evaluated in the outpatient department using the 
Modified Open him Classification for pin tract 
infection. On every visit, the proforma checklist was 
adhered to. Using SPSS 20.0, data were examined. 

Frequencies and percentages were used to calculate 
the outcomes for categorical variables, such as 
gender. Age and other quantitative data were 

expressed as mean + SD. The outcome variable, or 
infection, was divided into age and gender groups. 
Chi square tests after stratification were performed at 
the 5% significance level. 

 

RESULTS 
 

In this study age distribution among 62 patients was 

analyzed as n= 2 -4 Years 17(27.4%) 4-6 Years 
14(22.6%) 6- 9 Years 11(17.7%) 9-12 Years 
20(32.3%). Mean age was 7.1 Years with SD ± 2.87. 
 Gender wise Distribution among 62 Patients was 

analyzed as Male were31(50.0%) and female were 
31(50.0%)  
 Distribution of duration of disease among 62 
patients were analyzed as n= 1- 2 weeks was 

47(75.8%) and 3-4 weeks was 15(24.2%). 
 BMI classification among 2 patients were 
analyzed as n= Below 18.5 Underweight was 

25(40.3%) 18.5–24.9 Normal weight was 10(16.1%)  
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Table 1: Pin Tract Infection After 4 Weeks 

* Group Wise Distribution Crosstabulation (n=62) 
 

Table 2: Stratification of Age Wise Distribution 
Age wise Distribution Group wise Distribution  

 
Total 

Group A (K- Wires 
buried) 

Group B (K- Wires 
Unburied) 

 2 -4 

Years 

Count 15 2 17 

% within Age wise Distribution 88.2% 11.8% 100.0% 

 % within Group wise Distribution 48.4% 6.5% 27.4% 

4-6 Years Count 14 0 14 

 % within Age wise Distribution 100.0% .0% 100.0% 

 % within Group wise Distribution 45.2% .0% 22.6% 

6- 9 Years Count 0 11 11 

 % within Age wise Distribution .0% 100.0% 100.0% 

 % within Group wise Distribution .0% 35.5% 17.7% 

9-12 
Years 

Count 2 18 20 

% within Age wise Distribution 10.0% 90.0% 100.0% 

 % within Group wise Distribution 6.5% 58.1% 32.3% 

Total  Count 31 31 62 

  % within Age wise Distribution 50.0% 50.0% 100.0% 

  % within Group wise Distribution 100.0% 100.0% 100.0% 

*Group Wise Distribution (n=62)                                                          Chi square test was applied in which P value was 0.000 
 

Table 3: Stratification of Gender Wise Distribution 
Gender wise Distribution Group wise Distribution  

 
Total 

Group A (K- Wires 
buried) 

Group B (K- Wires 
Unburied) 

 Male Count 9 22 31 

 % within Gender wise Distribution 29.0% 71.0% 100.0% 

 % within Group wise Distribution 29.0% 71.0% 50.0% 

Female Count 22 9 31 

 % within Gender wise Distribution 71.0% 29.0% 100.0% 

 % within Group wise Distribution 71.0% 29.0% 50.0% 

Total  Count 31 31 62 

  % within Gender wise Distribution 50.0% 50.0% 100.0% 

  % within Group wise Distribution 100.0% 100.0% 100.0% 

*Group Wise Distribution (n=79)                                                           Chi square test was applied in which P value was 0.00 

 
25.0–29.9 Pre-obesity was 17(27.4%) and 30.0–34.9 
Obesity class was 9(14.5%). 

 Distribution Pin tract Infection after 4 weeks 
among the groups were analyzed as n= Infection 
rate among Group A (K-Wires buried ) was 4(12.9%) 

and Group B (K-Wires Unburied) 9(29.%). (Table No 
1). 

 Stratification of gender wise distribution, group 
wise distribution, infection wise distribution was 
presented in table 2-6.  

 

Pin tract Infection after 4 weeks Group wise Distribution  
 

Total 
Group A (K- Wires 

buried) 
Group B (K- Wires 

Unburied) 

 Yes Count 4 9 13 

 % within Pin tract Infection after 4 weeks 30.8% 69.2% 100.0% 

 % within Group wise Distribution 12.9% 29.0% 21.0% 

No Count 27 22 49 

 % within Pin tract Infection after 4 weeks 55.1% 44.9% 100.0% 

 % within Group wise Distribution 87.1% 71.0% 79.0% 

Total  Count 31 31 62 

  % within Pin tract Infection after 4 weeks 50.0% 50.0% 100.0% 

  % within Group wise Distribution 100.0% 100.0% 100.0% 
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Table 4: Stratification of BMI Classification *Group Wise Distribution (n=62) 

Chi square test was applied in which P value was 0.010 
 

Table 6: Stratification of Pin Tract Infection After 4 Weeks 

*Group Wise Distribution (n=62) 

Chi square test was applied in which P value was 0.000 
 

Table 5: Stratification of duration of Disease 

*Group Wise Distribution 
Chi square test was applied in which P value was 0.000 

 

BMI classification Group wise Distribution  

 
 

Total 

Group A (K- 
Wires buried) 

Group B (K- 
Wires 

Unburied) 

 Below 18.5 Underweight Count 25 0 25 

% within BMI classification 100.0% .0% 100.0% 

 % within Group wise Distribution 80.6% .0% 40.3% 

18.5–24.9 Normal weight Count 6 4 10 

% within BMI classification 60.0% 40.0% 100.0% 

 % within Group wise Distribution 19.4% 12.9% 16.1% 

25.0–29.9 Pre- 
obesity 

Count 0 17 17 

% within BMI classification .0% 100.0% 100.0% 

 % within Group wise Distribution .0% 54.8% 27.4% 

30.0–34.9 Obesity class Count 0 10 10 

% within BMI classification .0% 100.0% 100.0% 

 % within Group wise Distribution .0% 32.3% 16.1% 

Total  Count 31 31 62 

  % within BMI classification 50.0% 50.0% 100.0% 

  % within Group wise Distribution 100.0% 100.0% 100.0% 

 Group wise Distribution  
 

Total 
Group A (K- Wires 

buried) 

Group B (K- Wires 

Unburied) 

Duration of 

disease 

1- 2 

weeks 

Count 25 22 47 

% within Duration of disease 53.2% 46.8% 100.0% 

 % within Group wise Distribution 80.6% 71.0% 75.8% 

3-4 weeks Count 6 9 15 

 % within Duration of disease 40.0% 60.0% 100.0% 

 % within Group wise Distribution 19.4% 29.0% 24.2% 

Total  Count 31 31 62 

  % within Duration of disease 50.0% 50.0% 100.0% 

  % within Group wise Distribution 100.0% 100.0% 100.0% 

 Group wise Distribution  

 
Total 

Group A (K- Wires 
buried) 

Group B (K- Wires 
Unburied) 

Pin tract Infection 
after 4 weeks 

Yes Count 4 8 12 

 % within Pin tract Infection after 4 weeks 33.3% 66.7% 100.0% 

 % within Group wise Distribution 12.9% 25.8% 19.4% 

No Count 27 23 50 

 % within Pin tract Infection after 4 weeks 54.0% 46.0% 100.0% 

 % within Group wise Distribution 87.1% 74.2% 80.6% 

Total  Count 31 31 62 

  % within Pin tract Infection after 4 weeks 50.0% 50.0% 100.0% 

  % within Group wise Distribution 100.0% 100.0% 100.0% 
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DISCUSSION 
 

Handling type III displaced extension management 
When compared to other techniques, the treatment 
of a supracondylar fracture of the humerus with close 

reduction and percutaneous pinning had encouraging 
results8. Although it can result in ulnar damage, the 
medio-lateral crossing pinning technique has the 
benefit of improved fracture stability9. Although ulnar 

nerve damage can be prevented with lateral crossing 
pinning, this configuration is less stable than medio-
lateral pinning10. According to Lee SS et al.11 and 

Ziouts et al.12, medial and lateral entrance offers 
more torsional stability than lateral pinning design. 
The divergence of the pins in various columns and 
the total number of pins are the primary factors that 

contribute to this construct's overall strength, rather 
than just pin entry. The position of the two pins' 
contact and the fact that their higher divergence 
allows for some purchase in the medial and lateral 

columns are what account for the increased strength 
observed in the divergence of the pins.11,12 Skaggs et 
al.13 discovered that 124 children treated with lateral-

entry pins did not see any reduction in loss or ulnar 
nerve palsy. Of the 204 children who sustained a 
Gartland type-3 fracture in another trial by Skaggs et 
al., 51 received treatment with lateral pins only and 

153 received treatment with crossing pins14. The 
Baumann's angle in Gartland type 3 fractures was 
unaffected by the pin arrangement. Iatrogenic ulnar 

nerve palsy caused by the use of a medial pin is the 
most frequent side effect following closed reduction 
and percutaneous pinning of displaced supracondylar 
fractures of the humerus.15,16 According to several 

research, the incidence of ulnar nerve injury ranges 
from 3% to 58%.17 It is discovered that 
postoperative nerve palsies following percutaneous 

pinning resulted from direct nerve damage rather 
than via closed reduction manipulation.11 Because 
both groups had the identical treatment regimen, 
there was no incidence of ulnar nerve damage in the 

current research when pinning was done from the 
lateral side. Additionally, we did not observe 
significant differences in bone healing and stability 

between lateral-pin insertion and cross-pin insertion. 
Skaggs saw no iatrogenic ulnar nerve damage and no 
reduction was lost while using lateral-entry pins alone 
to treat even the most instability supracondylar 

humeral fractures.13,14 In the current investigation, 
eight patients (or 4.70%) who had cross pin 
insertions experienced iatrogenic nerve damage. 
Although the majority of ulnar nerve injuries heal on 

their own in four to six months, there have been 

reports of lasting injury in the literature.17 Following 

the removal of the medial pin, Lyons et al.18 reported 
spontaneous functional recovery. Rasool et al.19, 
however, recommended early ulner nerve 
investigation. Finger clawing is an uncommon side 

effect of ulnar nerve injury. The majority of ulnar 
nerve injuries may be identified using pathological 
nerve conduction studies in the early postoperative 

phase. In the current study, almost 70% of patients 
had good outcomes from the lateral and cross pin 
insertion groups at the eighth post-operative week. 
Roughly 90% of the patients showed these good 

results at the last follow-up. Patients with closed 
reductions or severe soft tissue injuries who had 
repeated attempts at treatment in nearby facilities 

had good or average outcomes. In one research, 
88% of the participants had outstanding outcomes, 
4% had good results, and 4% had bad results. In 
another study, 88% of the participants had 

satisfactory results when they examined children with 
late-presenting supracondylar fractures of the 
humerus.20,21 Our study is analogous to these two 
investigations. It has been estimated that the 

incidence of postoperative ulnar nerve damage varies 
between 5 and 19%.22 According to one study, if 
there is no clinical or electromyography confirmation 

of a return of neural function five months after the 
injury, exploration and neurolysis should be carried 
out. This is in addition to initial observation as well as 
supportive therapy for neural injury associated with a 

closed, displaced, supracondylar fracture of the 
humerus. The prognosis following neurolysis is quite 
good if the nerve is still intact.23 Six (3.52%) of the 

patients in our research experienced superficial pin-
tract infections, which resolved with the removal of 
the pins and oral antibiotic treatment. There was no 
sign of septic arthritis or profound infection. 

 In 2% of patients with no deep infection and 
septic arthritis, Pirone et al.24 Discovered a superficial 
pin-tract infection.24 In the current series, five 

patients (2.94%) had distal pin migration, while six 
patients (3.52%) experienced loss of reduction. 
These findings were not statistically significant, 
necessitating neither re-reduction nor re-pinning. In 

6% of the instances, Lee and Gordon saw pin 
migration, and in 7% of the cases, they noted loss of 
reduction.12 Based on available data, Lee et al.25 

reported that for children with supracondylar 
fractures of the humerus, the lateral pinning 
approach was shown to be more advantageous than 
the medial and lateral crossed pinning technique. But 

the outcomes depended on the information about 
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ulnar nerve damage. Even with delayed presentation, 
Dua et al.26 suggested that closed reduction and 

crossed pinning of displaced supracondylar fractures 
of the humerus in children is a safe and successful 
procedure. According to Erpelding et al.27 When distal 
humeral fractures are treated openly using an 

extensor mechanism-on approach, the elbows heal 
exceptionally well, their mean flexion-extension arc 
exceeds 100°, and 90% of their elbow extension 

strength is maintained when compared to a 
contralateral, normal elbow. Because there is a lower 
chance of ulnar nerve damage with lateral pinning as 
opposed to cross pinning, Woratanarat P et al. 

(2019) recommended it for the treatment of juvenile 
supracondylar humerus fractures.28 

 

CONCLUSIONS 
 

Achieving an anatomic reduction is the major 
objective of therapy for displaced pediatric 
supracondylar humerus fractures. A fixation with less 

morbidity and better stability should bolster this 
decrease. Taking all of these into account, we think 
that closed reduction combined with percutaneous 

lateral pinning is a safe, effective, and dependable 
procedure.  
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