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ABSTRACT

This study begins research in identifying risks factors youth athletes face when it comes to their probability of getting
a pretibial laceration; which is seen more often in elderly populations. The data of shin skin thickness in athletes and
non-athletes were compared in this research, as well as methods to decrease rates of infection in pretibial lacerations.
The hypothesis of this research is to test if youth athletes are the most susceptible to pretibial lacerations compared to
youth non-athletes. Data showed that athletes have “thicker” skin than non-athletes, which meant that they had more
muscle mass surrounding their tibia bone which meant they have less skin to protect their tibia which lead to increased
risk of pretibial lacerations compared to other youth populations.

Introduction

Pretibial lacerations are seen as uncommon in youth populations and more common in elderly populations; there is
little to no research on the differences between treating pretibial lacerations in these two populations, let alone treating
it in young athletes. It is of great importance to research into the effects that pretibial lacerations can have on youth
athletes because it has not been researched yet. Researching more into this would allow for doctors and athletes to
become aware of specific reasons why this uncommon injury happens in youth and how to help prevent it. From being
an athlete and having suffered from one distally based flap laceration and one vertical pretibial laceration, I noticed
differences in the healing process of both lacerations. I also started to see other athletes have similar pretibial
lacerations like mine, and I wanted to investigate to see if there were any additional risk factors athletes face in getting
a pretibial laceration. Past studies have explained that elderly people and females are at greater risk to get a pretibial
laceration because as they age, their skin loses collagen, making it more friable which results in a small injury to make
the skin tear.' I collected data about the thickness of shin skin from 12 participants, 6 athletes and 6 non athletes. I also
evaluated the probability of different types of pretibial lacerations to get infected, and how to prevent infection. I
hypothesized that the female athletes' shin skin would be tighter and relatively thinner than the non-athletes’ shin skin
because athletes tend to have more muscle mass in their lower legs which results in less protection of the tibia bone.

Results and Discussion

To evaluate the difference in shin skin thickness between the athletes and non-athletes I used a variation of the skin-
fold test, where I tested participants' thickness of their shin skin and predicted the risk of them to experience a pretibial
laceration, using previous research about skin elasticity.: The thickness of their shin skin was rated on a scale of thin,
medium, and thick. Thin skin was classified by skin that felt stretchy where you could easily pinch a lot of skin. Thick
skin was determined by skin, that when pinched, was extremely difficult to be able to grab any loose skin. Medium
skin was classified by simply being in between thin and thick skin. Participants included 6 female athletes ranging in
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age from 13-16 and 6 non female athletes ranging in age 13-16. The twelve participants sat down on a flat surface
with their legs straight out in front of them. Each participant’s skin was pinched on top of and on the sides of their
tibia bone. The results were significant because more athletes than non-athletes were classified as having thicker skin
than thinner skin. (Figure 1.1) These results are of great importance because they proved my hypothesis to be half
correct. I predicted that the athlete's skin around the tibia bone would be tighter because of the increased muscle mass
demonstrated in the surrounding areas compared to non-athletes. This part of the hypothesis was correct because it
was much harder to pinch the athletes skin. Every athlete whose skin was classified as “thick” had little to no excess
skin in that area making it incredibly difficult to pinch the skin. The surprising part is, that even though as the athlete's
skin was being pinched it felt “thick™ it actually may not have been as thick as it seemed. Meaning that since there is
a lot of muscle mass in that area, when pinching the skin, the skin feels thicker because I was pinching the muscle and
the skin together.

Out of the 6 total athletes 66.6% had thick skin while 33.3% had medium skin. Out of the 6 non athletes 50%
had thin skin, 33.3% had medium skin, and only 16% had thick skin. From these observations, I discovered that
athletes compared to non-athletes are at a greater risk of getting a pretibial laceration because of the following risk
factors: (1) Athletes are exposed to more laceration threats such as heavy lifting equipment, ice skates, wooden beams
and bars, or cleats. Which in turn, when hit to the tibia bone with force could cause a laceration. (2) Athletes tended
to have more muscle mass which made the skin surrounding the tibia thinner and more susceptible to abrasion. (Figure
1.2)
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Figure 1.1: Tallied results of the variation of skin fold test measuring whether participants' skin was thin, medium,
or thick.
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Figure 1.2: Comparison of the percentage thin, medium, and thick skinned youth athletes and non-athletes.
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Comparison of Non-Athletes Skin and Elderly Skin

From previous research it is known that elderly people are at a greater risk for pretibial lacerations. This is because
their skin sags and becomes more easily tear able because of the loss of collagen.' The thin skinned youth non-athletes
and the elderly in sense have similar risk factors when it comes to getting a pretibial laceration but also have different
risk factors which should be noted. We have to take into consideration that youth skin and elderly skin have different
properties. When you are young your skin has tight bundles of collagen, but when you get older those collagen bundles
start to wear away. Though thin skinned youth and elderly both had stretchy skin, the elderly population would have
more of a risk of getting a pretibial laceration because their skin obtains less collagen then the youth.

Infection Rates of Pretibial Lacerations in Athletes

To evaluate pretibial laceration rates of infection specifically in athletes, I used my own personal data from my
previous pretibial lacerations and data from past studies.: The past research suggests that the main cause of infected
sutures is bacteria like staphylococcus and streptococcus.: I myself had a distally based flap laceration as well as a
vertical slice pretibial laceration.: I then used evidence from another young female athlete who had a proximally based
flap laceration, so I would be able to investigate the three main types of pretibial lacerations according to The British
Journal of Hospital Medicine.c : Distally based flap, proximally based flap, and vertical slice.(Figures 1.3-1.4)
Previous research has shown that proximally based flap lacerations tend to have good blood supply and a good
diagnosis. While distally based flap laceration tends to have poor blood supply and have a poor prognosis. Vertical
lacerations tend to have highest success rates in healing and decreased probability of infections and scarring.” From
the data collected by these three pretibial lacerations in young athletes, both the proximal and distal based flap
lacerations got infected after suture removal, and the vertical laceration had no complications. (Figure 1.5)

Figure 1.3: Three main types of pretibial lacerations; via The British Journal of Medicine

)

Figure 1.4: Three main types of pretibial lacerations
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Figure 1.5: Infected proximal and distal based flap pretibial laceration after suture removal and non-infected vertical
laceration.

Though only three instances of pretibial laceration infections were studied, the results are significant. A
previous study, conducted research on eighty-eight patients with pretibial lacerations and monitored their wound
healing and infection rates.: The infection rates were relatively low, with staphylococcus aureus being the most
common pathogen. This research was conducted on mostly older adults or elderly patients. Even though pretibial
lacerations are not as common in youth as older populations, if this research was conducted on active youth, the results
most likely would have been the opposite; due to the three case studies investigated in my research. Most older adults
and elderly patients live more sedentary lifestyles, so they are exposed to less infectious risk factors, which could
suggest why they experienced low infection rates.

How to Decrease Infection Rates in Pretibial Lacerations in Young Athletes

Past research in post-suture wound care says that the timing of the suture removal is one of the most important factors
in decreasing infection rates. Athletes tend to live an overly active lifestyle whether they are aware of it or not.» This
can lead to re-opening of the laceration after suture removal if sutures are not kept in long enough. From the data
talked about earlier in this research, more athletes than non-athletes tended to have thicker skin, which as discussed,
meant that they had more muscle surrounding their tibia bone which results in less protection of the tibia because the
skin is being tightened and therefore “thinned” out because of the extra muscle. Due to the tibia bone having less skin
around it to be protected, it resulted in more problematic healing. As seen in figure 1.5 , not having a lot of skin in the
pretibial area can cause lacerations to re-open and get infected. Doctors should be informed about the differences in
treating pretibial lacerations in athletes vs. non-athletes because of the less skin they have protecting their tibia and
their high risk of infection.

Conclusion

Throughout this research the thickness of athletes versus non-athletes skin were studied, as well as the infection rates
of the three main pretibial lacerations: distally based flap proximally based flap, and vertical laceration, as well as
ways to help decrease infection rates. The data was analyzed and it was concluded that youth athletes have a higher
risk of getting a pretibial laceration than non-youth athletes. More athletes demonstrated to have thicker skin,
compared to the non-athletes. Even though the athletes had thicker skin, they had more muscle mass around their tibia
bone which in a sense, seemed to stretch their skin and make their tibia bone less protected. One case study of each of
the three main pretibial lacerations were studied. It was concluded that the distal and proximal based flap were the
most susceptible to infection in youth athletes. They showed the higher rates of infection because since the skin was
lacerated horizontally, and from the data conducted in this study, the youth athletes demonstrated having less skin
around their tibia, so after suture removal, the lacerations re opened and infection occurred. It is significant to note
that athletes compared to non-athletes would have more of a risk of having their pretibial laceration re-open after
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suture removal due to the intensity of their lifestyle. It is important that more research is conducted in pretibial
lacerations in athletes, such as return to sport guidelines and timing of suture removal. Further research is necessary
in collecting the most accurate data. Future studies could perform tests on male and female youth athletes to obtain
more data; as well as create a study with only youth patients with different types of pretibial lacerations and monitor
healing and infection rates and compare those results with elderly populations.
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