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Abstract: The present work aims to report 2 cases of dog bites to the scalp and face, resulting in complex and potentially disfiguring
injuries. The reported patients are female, victims of bite attacks from medium and large dogs, which occurred in the family environment.
The affected regions were the scalp and lower lip respectively. The authors discuss surgical treatment, clinical evolution and follow-up
from 6 months to 2 years after trauma. The aim of discussing the cases is to contribute to expanding the knowledge acquired on the subject
and awakening interest in the implementation of preventive measures, thus benefiting any patients affected by dog bites. Negligence in
dealing with dogs has increased the severity and mortality resulting from dog bite injuries. A multidisciplinary approach and care by a
qualified team are necessary, in specialized centers for this type of incident.
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1. Introduction

The dog, since ancient times, has practically been part of the
human family. There are hundreds of breeds, each with its
specific characteristics and purposes, whether for
companionship, guarding or hunting.

A census carried out in 2012, by the USP Veterinary Faculty,
revealed that there were 2.5 million dogs in the city of Sdo
Paulo. Between 2002 and 2011, the increase in the dog
population was 60%, compared to the 3.5% increase in the
human population [1].

According to Langley, dog bites are a major public health
concern, affecting more than 4 million people and resulting in
6,000 to 13,000 hospitalizations each year in the United States

[2].

Bini et al., described that dog attacks result in serious bodily
injuries, mutilations and, less commonly, death, and these
tragedies are preventable. Attacks by pitbulls are associated
with greater morbidity, higher hospital costs (US$10,500 x
US$7,200) and a higher risk of death (10.3% x 0%) than
attacks by other breeds, according to a study carried out at the
University of Texas [3].

According to Brogan et al., dog bite accidents are frequent
and mainly affect children under 7 years of age, male (60%),
white (87%), with injuries most commonly on the face, head
and neck (82%). The most serious injuries involve the last 2
body segments mentioned, caused by large dogs [4].

School-age children are frequent victims admitted to hospital
emergency departments. According to Reisner et al., most
children already knew the attacking dog (72%) and the
accident occurred during positive interactions, initiated by the

dog [5].

Dog bite accidents are associated with a high rate of morbidity
worldwide, especially in pediatric age groups. The literature
on the subject is not very detailed in Brazil and there is a need
for more studies and research in the area [6]. In Brazil,
according to studies by Carvalho and Silva, there are no
relevant statistics, which are fragmented and demonstrated
through few local and regional studies [7]-[8].

It is known that humans can be affected in different ways after
attacks, from lacerations, tissue loss, avulsions and fractures,
culminating in various complications, such as polymicrobial
infections of the affected site, with potential spread to other
body regions and functional aesthetic impairment of the
injured segment.

According to Tu et al., there is great controversy in the
literature regarding the early treatment or not of wounds and
facial bone fractures resulting from this trauma mechanism,
with a current tendency towards early repair, according to
Javaid et al. and Suérez et al. [9]-[11].

Therefore, the primary objective of this work is to report two
complex cases of dog bites on the face and scalp, involving
immediate and definitive reconstruction using sutures and
local flaps, comparing them with the current literature.

In this context, as a secondary objective, we seek to relate the
surgical techniques used in the management of cases as a form
of reconstruction and the long-term evolution of individuals.
Possible complications are also discussed through a literature
review.
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2. Case Report

The study format is descriptive, consisting of a report of two
cases of patients who suffered trauma to the head region
resulting from dog bites. They were received in private
emergency services, for initial clinical-surgical treatment and,
subsequently, outpatient follow-up in a private clinic, where
all their medical records and photographic documentation are
kept. The project was approved by the Human Research
Ethics Committee [CAAE: 78029924.4.0000.5384].

The researchers committed to collecting data ensuring
confidentiality, as well as preserving the anonymity of
patients. All data were handled and analyzed anonymously,
without nominal identification of the research participant and
the results resulting from the study were presented in a way
that did not allow such recognition.

2.1Case 1l

Female patient, 7 years old, was admitted to the hospital
emergency service as an emergency victim of aggression by
a domestic animal, bitten by a large dog. The child had
multiple and extensive lesions on the scalp with partial scalp,
almost total avulsion of the scalp of approximately 80% of the
hairy area (Figure 1). Furthermore, lacerations were found in
the lower limbs and left gluteal region. There was moderate
blood loss at the scene of the accident. At the time of
admission, he was conscious and hemodynamically stable,
with no signs of active bleeding.

Figure 1: Multiple and extensive lesions on the scalp with
partial scalp, almost total avulsion of the scalp of
approximately 80% of the hairy area.

The surgical procedure was performed under general
anesthesia with orotracheal intubation. The surgical area was
cleaned and the surgical wound was thoroughly washed with
0.9% saline solution, the edges of the surgical wound were
stabilized and the bleeding vessels were vascularly ligated.
Regular perfusion of the scalp flap was observed, nourished
only by the temporal pedicle. The wound was 400 cm2 in
area, with calvarial exposure in some areas, at the
subperiosteal level (pericranium). Microsurgical replantation
was considered; however, the condition of the avulsed
segment combined with the lack of adequate microvascular
anastomoses precluded this treatment option.

Next, reconstruction of the scalp was carried out by suturing
the wounds in layers, with few stitches of 4-0 monocryl thread
in the aponeurotic galea, followed by suturing the skin with
4-0 mononylon thread in separate stitches. Antibiotic therapy
was used for 7 (seven) days. Control visits were scheduled in
the immediate postoperative period. On the first day after

surgery, the patient was calm, with good perfusion of the
scalp, without collections. She was treated with anti-rabies,
tetanus and painkillers. On the second postoperative day, the
patient was discharged from the hospital and his legal
guardian was instructed on the use of medication and hygiene
and antisepsis of the wounds. When returning for stitch
removal, 10 days after the event, the child did not present
additional episodes of unusual bleeding or any other local or
systemic complication (Figure 2).

Figure 2: Return to collect points, 10 days after the event

At the 2-year late outpatient return, the patient complained of
mild paresthesia in the fronto-parietal region of the scalp and
small scattered areas of parietal alopecia. The scar had a good
appearance (Figure 3).

Fi'g‘ure 3: Wound healing looking good
2.2 Case 2

A 22-year-old female patient presented for evaluation at the
hospital emergency service reporting a bite on her lower lip
caused by her own dog, regularly vaccinated, thirty minutes
earlier. He had no active bleeding, history of systemic disease
or drug allergies.

The primary assessment revealed that the patient was lucid,
interacting with the emergency team, with normal vital signs.
On facial examination, there was a full-thickness laceration
involving the lower right labial region, with loss of substance
up to the mucosa and retraction of the edges of the orbicularis
oris muscle (Figure 4).

Figure 4: Laceration involving the lower right labial region,
full thickness and with loss of substance up to the mucosa
and retraction of the edges of the orbicularis oris muscle.
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Despite the complexity of the injury, the patient's
collaboration allowed the wound to be managed under local
anesthesia. After adequate antisepsis and preparation of the
surgical field, the edges were anesthetized with 2% lidocaine
with vasoconstrictor and irrigated with 0.9% saline. It was
decided to create a mucosal flap in V-Y advancement, using
4-0 monocryl sutures for the muscle, 5-0 chrome catgut for
the oral mucosa and 6.0 mononylon for the skin (Figure 5).

——

Figure 5: Creation of a mucosal flap in V-Y advancement

Prevention of human rabies was carried out on the same day
and three days later, given the location of the lesion, despite
the attacking animal (family dog) being properly vaccinated.
Tetanus prophylaxis was not performed due to the patient
having recent immunization, in accordance with the national
immunization calendar. Amoxicillin  associated with
clavulanic acid was the choice for the seven-day antibiotic
regimen. The patient's follow-up revealed no signs of
infection. The patient returned to have the stitches removed
(Figure 6) and in the late follow-up of 3 months, he
demonstrated the absence of any functional impairment of the
oral region, in addition to a good-looking scar and partial
atrophy of the advanced flap (Figure 7).

Figure 6: Return to remove stitches

Figure 7: Post-operative, 3 months, demonstrating the
absence of any functional impairment of the oral region, in
addition to a good-looking scar, slight partial atrophy of the

flap

She underwent 2 lip filling sessions at the site of the mucous
flap, with hyaluronic acid, obtaining a good late result, after
6 months (Figure 8).

Figure 8: (a) Patient underwent 2 lip filling sessions,
performed at the site of the mucous flap, with hyaluronic
acid, obtaining a good late result, (b) after 6 months of it.

3. Discussion and Results

Dog bite accidents are considered a public health problem
worldwide. It is known that attacks affect humans in a variety
of ways, such as scratching, licking and other forms of direct
contact and not just through biting. Infections can be
bacterial, fungal, viral or parasitic, culminating in rabies,
tetanus, secondary infections and rarely death [26].

In addition, the associated mortality is low, but in the fatal
outcomes described, the main cause of death is due to blood
loss after trauma to large arterial vessels [6].

Dog attacks mainly affect male (60%) and white (87%)
children under 7 years of age [26]. According to Saha et al,
the majority of the affected child population is aged between
6 and 12 years old and the minority is between 0 and 1 year
old [17]-[26].

The region of the body most affected by attacks depends on
the victim's age group. While in adults the injuries are more
common on the trunk and limbs, in children they are more
common on the face and skull [12]. Abreu et al found 82% of
injuries to the face, scalp and neck.

This happens due to their small stature, tendency to play on
the floor, extreme curiosity, less awareness of danger and
inability to defend themselves. Most children already know
the attacking dog and the accident occurs during positive
interactions, initiated by the dog [26].

The tables summarize the main epidemiological data on dog
bites reported in the world literature.

Table 1: Distribution of dog bites according to location in
various tests [29]

Part of the Body Affected % of Accidents
Head and neck 18,34%
Upper limbs 51,45%
Lower members 23,04%
Back and Trunk 7,16%

Table 2: Region of the body most affected according to age
group [12]

Age Group Part of the body most affected
Children Face and skull
Adults Trunk and limbs

The treatment of injuries caused by dog bites should begin
with cleaning the region, debridement followed by suturing,
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anti-rabies, anti-tetanus control and antibiotic prophylaxis
[12]. The recommendation of primary suturing immediately
after the episode is controversial, some surgeons prefer not to
suture the bites of unvaccinated dogs to prevent additional
trauma that increases the risk of deep infections [17].
However, there is a current trend towards early repair of
wounds, especially in the facial region, resulting from this
trauma mechanism [26].

To manage dog bites, the wound must initially be cleaned
with saline solution, followed by debridement of devitalized
tissues in the most conservative way possible, primary closure
of lacerations and antibiotic prophylaxis. Another important
factor is the establishment of anti-rabies and tetanus
immunization protocols [16].

Due to the colonization of the canine oral cavity by a very
diverse microbiota, it was necessary to research the
etiological pattern to establish the most appropriate antibiotic
choice. The most prevalent agents were identified in samples
of gingival mucosa from dogs, including more than 213
bacteria and 20 fungi. The most prevalent are Gram positive
species of the genera Staphylococcus, Streptococcus,
Micrococcus, Lactobacillus, Enterococcus,
Propionibacterium, Bacillus and Clostridium; Gram
negatives of the genera Escherichia, Pseudomonas, Proteus,
Klebsiella and Neisseria; and the yeast-like fungi Candida and
Malassezia [6].

For injuries of moderate to severe severity of the face and
upper limbs, short courses of antibiotic prophylaxis are
recommended, while in severe injuries with bone fractures
and joint penetration, the prescription of longer courses is
preferable. Amoxicillin with clavulanate is effective against
most pathogens and amikacin is effective against Gram-
negative bacteria, including Pseudomonas. Therefore, the
combination of both provides effective empirical coverage
[17].

Morales et al. states that the administration of antibiotics is
often associated with the local treatment of injuries caused by
dog bites, and this choice is based on the probability of
possible infections caused by microorganisms present in the
oral cavity of these animals. The antibiotics of choice after
bites to the face and scalp are amoxicillin with clavulanic acid
or cephalexin (1st generation cephalosporin) [18].

For small infected wounds, oral amoxicillin with clavulanate
provides excellent coverage for infected dog bites. In cases of
allergy to penicillin, clindamycin can be used [19].
Additionally, administration of rabies vaccination remains the
gold standard of treatment for animal bite wounds.

From an aesthetic point of view, wounds closed by secondary
intention evolve undesirably, with deformities and extensive
scars. While closure by first intention demonstrates better
aesthetic and functional results due to better tissue
regeneration, with a similar infection rate despite avoiding
contamination and subsequent infection of exposed deep
tissues [17]. What interferes with reducing infection rates is
the institution of early intervention, regardless of the use of
sutures.

The surgical techniques used depend on the region affected,
with the scalp and frontal region being the most resistant
tissues, while injuries to the face are more complex due to the
presence of structures such as the malar regions, lips, lip
commissure, nose and nasal columella. When there is
substantial tissue loss and avulsions, grafts and flaps are
necessary [17].

In cases of scalping, the treatment of choice is reimplantation
even if the scalp is very damaged, as there is no donor site that
has the same characteristics as the scalp tissue [20].

In cases where the scalp has been completely rendered
unusable by a dog bite, making reimplantation impossible, the
etiology, size of the defect, previous treatment and future
treatment planning are taken into account when selecting the
type of flap. the first choice being the use of the latissimus
dorsi muscle, associated with a skin graft [14].

Anbar et al. describes the existence of a range of possible
lesion closure techniques and the principle of simpler to more
complex reconstructions should be adopted [20]. Amongst
them:

Primary closure is the best technique for small defects
(<3cm). Defects in the galea should be closed with absorbable
sutures and the skin with sutures or staples.

Skin grafting is a quick and effective method. It requires a
vascularized bed and cannot be placed on exposed bone. It
can be associated with tissue expansion, which has the
advantages of preserving sensitivity, color, thickness and hair.
For small to medium-sized injuries, local flaps composed of
skin, subcutaneous tissue and galea are the technique of
choice. When skin, local flaps, grafting or healing by
secondary intention are not viable options, free flaps are
chosen; in addition, they result in better outcomes in areas
previously subjected to radiation or with an active infectious
process [20].

When the skullcap is exposed without periosteum, it becomes
a devitalized area, requiring coverage with a muscle flap to
perfuse it. The biggest advantage of the muscle flap in relation
to the skin flap is the capillary density. Furthermore, a
common complication of this type of injury is chronic
osteomyelitis and erosion of the outer table, making adequate
treatment of the wound even more essential.

Another commonly affected region on the face is the lip. Its
injury can result in aesthetic and functional changes, with
adequate coverage of the vermilion and adjacent skin being
of great importance, in addition to preserving oral sphincter
competence. The ideal donor areas are the remaining lip tissue
and the opposite lip due to the same color, texture, thickness
and epithelium. As a second option, the genial region and
neighboring tissues of the face can be used and, as an
exception, distant flaps.

The most relevant factors when choosing the reconstructive
approach are the size and location of the lip defect, taking into
account limitations imposed by the patient's general condition
and comorbidities [15].
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Smaller defects (loss of up to 30% of substance) allow
tension-free primary suturing and approximation of
anatomical planes with less scarring and morbidity. While
larger defects (substantial loss greater than 35%) are better
repaired with local flaps, as the primary synthesis would
culminate in retrusion and shortening (microstomia), known
as the “curtain” effect [23].

Due to the presence of the Cupid's bow, it is more difficult to
advance flaps to the upper lip without causing distortion and
asymmetries. There is a relationship between the upper and
lower lips, in which the upper lip protrudes anteriorly, which
cannot be lost. On the other hand, the lower lip allows
reconstruction of larger defects without major aesthetic
repercussions [24].

One of the techniques described for reconstructing defects in
the lower lip is the Yu flap, a good option for defects that
occupy more than 1/3 of the lip extension, and is the
combination of three local flaps:

First rhomboid sliding flap that advances to the lip defect
from the buccinator zone — has an upper base when the defect
is in the upper lip and a lower base when the defect is in the
lower lip; second sliding-rotation flap, approximately
triangular in shape, used to cover the donor area of the first
flap; and, finally, a flap of the buccal mucosa to reconstruct
the vermilion

The advantages of this technique are functional preservation,
respecting the orientation of the orbicularis muscle fibers,
preserving oral continence and lip symmetry and, therefore,
achieving good aesthetic-functional results without implying
limitations in speech and eating [24].

Lip injuries are divided into three types according to their
depth and the need for reconstruction, being mucosal only,
skin only or a combination of both [21]. One way to define
the approach to lip lacerations is based on this classification.
It is concluded that, due to the wide range of existing
reconstructive techniques, the lack of systematization of
patient management and care is notable, taking into account
the possibility of physical sequelae and unwanted aesthetic
and functional outcomes, which makes it necessary to further
disseminate procedures and approaches within Plastic
Surgery, such as the use of flaps and grafts. In this way, the
need for specialized centers, trained professionals and greater
investments in research in this area is justified.

In Brazil, dog bite accidents are a public health problem,
therefore, the importance of implementing actions that
promote the prevention of these injuries is evident, as they can
cause the transmission of diseases, such as rabies and tetanus,
in addition to physical and emotional consequences for the
individuals involved [6].

Dog bite accidents are of substantial importance to public
health, given their magnitude and impact on people's lives
[26]. Strategies for preventing dog bites include close
supervision of interactions between children and dogs, public
education about responsible dog ownership and dog bite
prevention, stronger animal control laws, better resources for
enforcing these laws, and better notification of bite cases [6].

According to Morgan and Palmer, around 90% of these
injuries affect the adult victim's body and only 10% affect the
head and neck; However, when it comes to pediatric victims,
this relationship is reversed, so that up to 76% of cases
involve the facial region, mainly affecting the genital region,
lips and nose. Soft tissue injuries are divided into three
categories: lacerations, perforations and avulsions (tissue
loss) [25].

In view of the increase in crime, especially in large cities, the
use of guard dogs has increased significantly. They are strong
animals, sometimes trained to attack strangers who enter
properties, as demonstrated by the injuries resulting from
their attacks in the first case reported in this work.

According to Bini et al., negligence in dealing with ferocious
dogs, such as the Rottweiler and Pitbull breeds, increased the
severity of injuries and mortality from dog bites, especially in
preschool-aged children, in whom the head represents a large
area of the surface body, resulting in craniomaxillofacial
trauma and potential more serious cosmetic sequelae, data in
agreement with the cases reported in the present study [3].

It affects children in early childhood, males and whites, with
injuries most commonly occurring on the face, head and neck,
a predominance of which is corroborated by data from the
literature [26].

It's difficult to explain why so many children are injured by
dogs. This age group is one in which awareness of danger is
very low or absent. The locations of the injuries suggest, to
some extent, that children may get too close to dogs and put
themselves in vulnerable positions [17].

The treatment and approach to injuries secondary to dog bites
must be carried out with an initial approach through asepsis
of the region, debridement and suturing if necessary; Anti-
rabies, tetanus control and antibiotic prophylaxis are part of
this approach and have a relevant impact on the reduction of
secondary complications [12]. There is a current trend
towards early repair of wounds, especially in the facial region,
resulting from this trauma mechanism, aiming to minimize
functional complications, infections and aesthetic damage to
patients [26].

It was seen that when approaching wounds resulting from
bites, the fact of allowing closure by secondary intention,
leaving them open in the first instance, could be
unsatisfactory for the patient and the doctor. The literature
reports that in the case of small wounds, which were not
sutured, there was a higher incidence of infections, so that
poor wound asepsis was identified as the main cause. Data
indicate that 10% of sutured wounds become infected,
compared to 21% of infections in wounds closed by
secondary intention. Wound management must be carried out
systematically, in a hospital environment, with a minimally
equipped surgical room, with careful cleaning of the region
and irrigation of the area, the presence of an experienced
medical team, has an impact on the results [27].

In several studies, it has been pointed out that the size of the
wound has no impact or direct relationship with the increased
risk of complications. The aesthetic results resulting from the
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primary suture approach bring greater patient satisfaction and
less impact on public health in terms of expenses. Normally,
after primary closure, patients with sutures can be discharged,
maintaining their care at home, while patients with closure by
secondary intention, in which the wounds remain open for
longer, lead to a greater demand for healthcare, a greater
number of outpatient consultations for supervision and
management of the injury [28].

Data from the literature indicate that the use of Amoxicillin-
clavulanate demonstrated to have significantly impacted the
infection rates of post-bite wounds, reducing them, especially
in those that had complete loss of the skin barrier through the
lesion and that were between 9-24 hours of exposure. after the
event. The coverage of this antibiotic appears to be adequate
in relation to the strains isolated in the events described. Three
factors were identified as beneficiaries of the use of
prophylactic antibiotics, namely: bites in the hand region,
patients over 50 years of age and in cases of late approach and
treatment of the injury. The effectiveness was confirmed only
in the last case, considering that bites with late manifestations
already qualify as a case of potential infections, however, in
this case, the use of antibiotics would be used as treatment and
not prophylaxis. Involvement of tendons, bone apparatus or
joints also benefits from the use of antibiotic therapy [29].
The data studied present evidence that indicates the
preference of patients for the surgical approach, a parallel is
made between this demand and the number of related legal
actions. It is established that the type of approach must be
individualized by the doctor, who must take into account
several factors regarding the context of the patient in question,
social level, location of the wound, comfort and health risks
inherent to the patient and less exposure to risks for the same.
The decision on the approach can be made together with the
patient, after explaining the positive and negative points, also
taking into account the cost-benefit [29].

In Brazil, epidemiological data is scarce, with a lack of
detailed description of attacks and therapeutic approaches
after episodes. Therefore, establishing public policies to
prevent and control these accidents becomes a challenge.
Furthermore, they are important causes of morbidity, as they
transmit infections, cause emotional consequences for the
victim, aesthetic damage to the affected regions and a high
cost for treatment [12].

According to the prospective randomized study by Rui-Feng
et al., in which two groups were compared for 6 years: A —
laceration left open and B — laceration sutured immediately;
immediate closure does not increase the rate or accelerate
wound infection [30]. However, it must be emphasized that
primary closure must be done after thorough cleaning,
disinfection and debridement. It was concluded that
immediate suturing had a great impact on the healing of facial
lacerations, as in group B the healing time was 6.75 to 9.12
days, while in group A it was 10.5 to 14.24 days. In this study,
therefore, it was evident that secondary healing is more
deficient, resulting in extended healing time and no complete
recovery of functionality due to scar hyperplasia and
contracture, mainly in the eyes, nose, ears and mouth, where
deformities can lead to serious complications, such as
ectropion and trichiasis. Therefore, primary closure of facial
lacerations is recommended.

Another possibility for correcting dog bite injuries is the use
of medical glues. As they can prevent inflammation and scars
from traditional sutures, they have been widely used to correct
injuries in the cephalic segment, mainly facial. However, its
use requires management by a plastic suture specialist, which
is unsuitable for emergency department surgeons [31].

Applying medical glue to facial lacerations has many
advantages over traditional suturing. It is a convenient and
simple method that avoids pain caused by anesthesia, dressing
changes and subsequent suture removal. In addition, it has
good biocompatibility, stimulates blood clotting and
bacteriostasis, promoting wound healing [31].

The study by Lisong et al.shows that traditional wound
suturing is easier to handle compared to plastic suturing with
medical glue, however, the operation time was shorter when
using glue, which is more suitable for emergency situations.
It was also observed that medical glue has the effect of healing
the wound, strengthening it, reducing tension and, after
healing, there is no hyperplastic scar as in traditional suture
and, therefore, the treatment effect was more satisfactory and
better met the expectations and psychological needs of
patients and their families. However, more studies are still
needed regarding the cost-benefit of medical glues due to the
great controversy in the available research [31].

The literature highlights the urgent need for robust and
randomized clinical research and comparative studies on the
subject of dog bites. Studies are needed that seek correlation
between primary and secondary closure, injuries caused by
mammals other than dogs, what are the complications after
bites, taking into account See low reports and research on
mortality and rabies transmission following these events.
Comparative studies between age groups should also be better
established in research, including adults. The socioeconomic
status of patients in studies, the demographic areas in which
accidents occur, and the quality of service delivery and care
should also be reported [29].

It is evident that studies agree with the importance of
complete cleaning, disinfection and debridement of wounds
and most recommend primary closure of lacerations due to
better aesthetic and functional results, however, the need for
standardization in the care of dog bite victims is emphasized.

4. Conclusion

Dog bites are a serious public health problem, affecting 1.5%
of the United States population annually, according to a study
by Gilchrist et al., and, as a result, has been demanding
effective prevention programs, with strict regulation of feral
breeds and educational measures in relation to children.

This report has a descriptive function of exposing the great
complexity of these traumas, since national statistics and
standardization of surgical procedures are scarce.

Dog bites are very common injuries that mainly affect
children, with the face being the most affected region. Trauma
can leave aesthetic and psychological consequences for
victims, which is why treatment must involve a
multidisciplinary team in order to minimize the damage
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caused. According to literature data, immediate primary
surgical intervention provides a better aesthetic result and
antibiotic prophylaxis reduces the risk of infection.
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