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SUMMARY

Dog-bites are a common reason for patients presenting to the emergency departments.
These injuries affecting face account for approximately 10% of all cases and require ap-
propriate specialist treatment. We present a case of a 2-year-old boy who was bitten
in the face by a domestic Rottweiler dog. The patient had a resultant open wound on
his right cheek with a skin defect at the level of the lower lip and went through surgi-
cal intervention under general anesthesia. Postoperative treatment included antibiot-
ics, wound management and NSAIDs. Follow-up showed satisfying healing and further
recommendations of a scare care.

Such injuries are at special risk of severe infections, permanent defects and resultant
psychological distress. Analyzed studies showed a decrease trend in reported cases of
dog-bites, but they still remain a significant problem in health care, especially in low-
and middle-income countries with endemic rabies and poor rabies prevention.

STRESZCZENIE

Pogryzienia przez psy sg czestg przyczyna zgtaszania sie pacjentow na oddziaty ratunko-
we. Tego typu urazy twarzy stanowig ok. 10% wszystkich przypadkéw i wymagajg od-
powiedniego leczenia specjalistycznego. Przedstawiamy przypadek 2-letniego chtopca,
ktéry zostat pogryziony w twarz przez domowego psa rasy rottweiler. U pacjenta wy-
stgpita otwarta rana na prawym policzku z ubytkiem skdéry na wysokosci dolnej wargi.
Pacjent przeszedt zabieg chirurgiczny w znieczuleniu ogdlnym. Leczenie pooperacyjne
obejmowato antybiotykoterapie, opatrywanie rany oraz NLPZ. Obserwacja pooperacyj-
na wykazata zadowalajgce gojenie i dalsze zalecenia dotyczace opieki nad pacjentem.

Urazy tego typu sg szczegdlnie narazone na powazne infekcje, trwate uszkodzenia i wy-
nikajace z nich problemy psychologiczne. Przeanalizowane badania wykazaty tendencje
spadkowa w zgtaszanych przypadkach pogryzien przez psy, ale nadal stanowig one istot-
ny problem w opiece zdrowotnej, zwtaszcza w krajach o niskich i srednich dochodach,
gdzie wscieklizna wystepuje endemicznie i profilaktyka przeciw wsciekliznie jest staba.
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INTRODUCTION

Dog-bites are acommon reason for patients presenting to
the emergency departments and may pose a real challenge
for on duty physicians. The frequency of dog bites among
children in the developed countries is estimated as 1-3 per
1,000 patients annually. It most frequently affects children
below 12 years old (1-4). Dog-bites affecting face account for
approximately 10% of all cases (1), among which lips, cheeks
and nose are the most commonly incorporated regions (5).
These injuries require appropriate specialist treatment,
which depends on the extent of the wound. In minor wounds
thorough washing, disinfection and antibiotic therapy are
sufficient, but in more severe cases even surgery and com-
plicated plastic reconstructions are required. In those cases,
full treatment may last for months or even years and may
involve serious complications due to the range of the injury
and treatment procedures (6). In the study by Dani Stanbouly
the most common result of a bite on the face was an open
wound (95%), 28% developed infections, while bone fracture
was observed in only 2.4% of cases (7).

The National Institute for Clinical Excellence (NICE) rec-
ommends in their guidelines early wound irrigation, tissue
cleaning and oral antibiotic prophylaxis for all facial dog-
bites. However, if the wound is more than 24-48 hours-old
and the patient don’t present any symptoms of infection
prophylactic antibiotic therapy is not recommended (5).
Symptoms of an infected bite-wound include swelling,
redness and tenderness (1). All children suffering from bite-
wounds should be reevaluated for the signs of a possible
infection after 24-48 hours (1). 1st line antibiotic in the
empirical treatment is amoxicillin with clavulanic acid at
a dosage 25 to 45 mg/kg divided every 12 hours in children
who are not allergic to penicillin (8). Alternative treatment
is clindamycin 10-25 mg/kg divided every 6-8 hours plus
trimethoprim/sulfamethoxazole 8-10 mg/kg divided every
12 hours (8). Antibiotic prophylaxis can decrease the risk of
infection to 1% (9). Some authors also advice local irrigation
with 250 ml saline, using a 19- or 20-gauge needle or plastic
intravenous catheter on a 35 ml syringe, to further reduce
the risk of infection (9).

An important complication associated with dog-bites is
local and generalized infection with various microorganisms,
both bacteria and viruses, including the rabies virus, which
can be transmitted through a bite. Leptospira, tetanus and
tularemia can also be transmitted during dog-bites (1). The
lack of rapid anti-rabies infection intervention (anti-rabies
vaccination check and rabies prophylaxis if needed) may be
life-threatening (10).

Facial wounds require also special attention due to
potential life-threatening complications, such as brain ab-
scesses or meningitis.

CASE REPORT

The Emergency Medical Services (EMS) team was called
to a 2-year-old boy who was bitten in the face by a domestic

S

Fig. 1. Facial dog-bite wound in the operating room, just before
surgical intervention. Author’s own material

Rottweiler dog. The boy had a resultant open wound on his
right cheek with a skin defect at the level of the lower lip,
covering almost the entire width of the cheek, with torn
edges and skin loss (fig. 1). There was no massive arterial
bleeding, only superficial bleeding due to tissue damage.
The injury didn’t penetrate the oral cavity. After initial
wound care by EMS the child was referred to the Emergency
Department (ED) of Pediatric University Hospital.

On admission, the patient was in a stable cardiorespira-
tory condition, with age-appropriate logical-verbal contact,
without other associated injuries. A computed tomogra-
phy (CT) scan of the facial bones showed no abnormalities.
Alaryngological consultation was undertaken, during which
midazolam was administered to relieve patient’s fear and
stress. The patient was qualified for a surgical wound care.
The child was vaccinated according to the immunization
schedule, and the dog had valid rabies vaccination. That is
why, post-exposure prophylaxis against rabies was regarded
unnecessary. The child did not take any permanent medica-
tions, had no chronic diseases, especially no allergies.

Surgical revision and wound management were per-
formed 6 hours after the injury. General anesthesia with
intubation was administrated. The cheek muscles were
sutured in layers. The wound edges were approximated,
and the skin edges were plastically adjusted with dissolvable
single sutures coated with antibiotic. To achieve a better
cosmetic effect, two small skin fragments were removed
(because of massive skin damage/signs of early necrosis).
The surgery proceeded without complications and the
wound was secured with a sterile dressing. Post-surgery,
the child was in stable cardiorespiratory condition. Treat-
ment with amoxicillin with clavulanic acid, intravenous
dexamethasone and non-steroidal anti-inflammatory drugs
was initiated.

On the 1% day after surgery, the boy’s general condition
was good. He was afebrile and pain was effectively man-
aged pharmacologically. The child was eating and drinking
willingly. The dressing was replaced with a new one and the
wound was cleaned with Octenisept (Octenidine dihydro-
chloride with phenoxyethanol). The old dressing was soaked
with serous-bloody content, which is normal for the 1% day
postoperatively, the edges of the wound were pale, without
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Fig. 2. Wound healing, 1st day after surgery — visible soluble sutu-
res, no signs of local inflammation — satisfactory healing. Author’s
own material

signs of inflammation, generally healing was assessed as
satisfactory (fig. 2).

On the 2™ day after surgery, the boy was discharged
home with recommendations as followed. He was pre-
scribed amoxicillin with clavulanic acid in a form of a syrup
twice daily (in a dose 90 mg per 1 kg) for 10 days, dexa-
methasone in a decreasing scheme for 1 week, together
with proton pump inhibitors for 2 weeks (as protection of
the gastric mucosa), as well as NSAIDs when needed. Other
general recommendations included soft diet for 2 weeks,
avoidance of excessive cheek movement, physical exercise
restriction for 3 weeks, avoidance of excessive wound/scar
soaking and sunbathing for better esthetic healing. Parents
were also thought how to change the dressing in case it
would come off.

At the 1*tand 2" follow-up visit, 3 (fig. 3a) and 5 (fig. 3b)
days after the surgery, the wound was healing well, with vis-
ible small scabs and sutures. Daily cleaning with Octenisept

A

Fig. 3a, b. Wound healing, 3" day after surgery (a) and 5™ day after
surgery (b) - satisfactory healing, with visible small scabs and su-
tures. Author’s own material
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Fig. 4. Wound healing, 2 weeks after surgery — further proper he-
aling, with visible sutures and slight scar formation

Fig. 5. Wound healing, 6 weeks after surgery — pale pink scar, al-
most fully absorbed sutures

.

twice daily along with local application of Diprogenta (Beta-
methasone with gentamicin) and wound airing (unless the
child wouldn’t touch it) were recommended.

The 3 follow-up visit, about 2 weeks after the surgery,
revealed further proper healing, with visible sutures and
slight scar formation (fig. 4). Previous recommendations
were maintained.

The final follow-up visit took place 6 weeks post-surgery
(fig. 5). Healing in the wound area was satisfying. The scar
was pale pink, and sutures were almost fully absorbed.
It was recommended to use SPF50 filter, to avoid excessive
scar soaking and sunbathing, together with application
of silicone-based ointment and scar massage for better
esthetic healing. The patient was also referred for derma-
tological consultation to consider laser therapy or other
cosmetic/esthetic procedures to improve the final appear-
ance of the scar.

DiscussioN

Dog-bites are not only a common, but also a diverse
clinical problem, whose severity depends on the location
and depth of the wound, as well as general circumstances of
the trauma (type of the dog, vaccination status, known/un-
known background of the attack, witnesses etc.). The most
vulnerable group of children are those aged 5-9 years, with
the accident happening most often in their own house (1, 2).
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Susceptibility for facial bites result from the children’s body
anatomical structure and size- their head is at the same
level as the mouth of medium and large dogs. Younger
children are said to be more often victims of smaller dogs,
while boys are statistically more likely to be bitten in the
face than girls (2).

Studies by Fein et al. and Hoek et al. showed that most
dog bites are caused by a family dog at home and affect
children aged 0-12 years (95%) (2, 3), while according to
Patterson et al. over a half of cases involved children under
6 years-old (4). Dog bites are most common during summer
months, and usually happen when playing with a dog (and/
or chasing with a toy). Older children are more prone to be
attacked by strange dogs, often resulting from the animal’s
territorial defense (4). More than a half of all analyzed
dog-bite incidents were defined as those, in which animals
were provoked to bite. Interestingly, one study showed that
most of these dogs had never bitten a child before and had
completed obedience training (4).

In a study by Patterson et al. a decreasing tendency in the
number of dog bites in a 15-year period (2001 till 2017) was
noticed —it dropped by 34%, however the problem remains
significant (4). A decrease in the severity of dog bites was
also noted in one article during COVID-19 pandemic (11).
This trend was however rather not a direct result of to the
virus, but a consequence of the isolation (11).

Mixed-breed dogs are the most frequent offenders,
which is due to their large population (1). However, breeds,
such as German Shepherds, Pit Bulls, Rottweilers, or Do-
bermans, are particularly dangerous due to their biting
force (1). According to the literature, in most cases victims
had previously known the dog that bit them (75-96%) (1, 5).

Dog-bites are especially dangerous for the youngest
patients, potentially leading to durable deformations, atro-
phy (6), adhesions, severe infections, psychological and so-
cial problems, and even death. The mortality rate from dog-
bites is higher in low- and middle-income countries (5, 10).
Every dog-bite carries the risk of rabies and severe bacterial
infections. In the developed countries, it is a minor prob-
lem, because household dogs are usually vaccinated and
there is an easy access to the post-exposure prophylaxis. In
contrast, low- and middle-income countries face significant
challenges with these infections due to unvaccinated ani-
mals (12) and a poor availability of vaccines for humans (10).

The probability of a wound infection due to a dog-bite
is estimated as 20% in children, however, the area least

CONFLICT OF INTEREST
KONFLIKT INTERESOW

predisposed to infection is the face (1). Puncture wounds
are more frequently infected (1). Symptoms of a locally
infected wound include swelling, redness and tender-
ness (1). It isimportant to remember that such locally ad-
vanced infection may easily spread into a generalized one,
even in a few hours or days, depending on the condition
of the organism and its individual factors, the range of the
wound, type of bacteria etc. The most common bacteria
isolated from the infected wounds is Pasteurella canis.
Other bacteria detected in the wounds are S. pyogenes,
S aureus, M. catarrhalis, Neisseria spp. and Corynebacte-
rium (1). Additionally, in the analysis by Bula-Rudaj et al.
Capnocytophaga canimosus was recognized as a pathogen
strongly associated with most severe complications in
a series of 39 cases, what especially affected children with
asplenia or immunodeficiencies (1, 9, 13).

Standard empirical treatment is amoxicillin with clavu-
lanic acid, administered for 3-7 days (8), although treatment
of soft tissue infections usually extends to 10 days and is
sufficient in most cases. For more severe infections, therapy
may be extended to 10-14 days. If the infection affects
bones or joints, it is necessary to extend the treatment even
up to 4-6 weeks (1).

It is also important to educate parents and children
about potential threats when chasing with animals. Espe-
cially younger children should always be supervised when
interacting with the dogs or animals in general. At the
same time older ones should be made aware of basic rules
of handling with the dogs. It is thought that children over
4 years old can satisfactory learn basic safe interaction prin-
ciples with dogs (4). Understanding risks and implementing
preventive measures can significantly reduce the number of
dog bites and their possible complications (1, 2).

CONCLUSIONS

Dog-bites remain an important clinical problem, es-
pecially among younger children. The character of the
injury depends on multiple factors. While studies show
a decreasing trend of dog-bite incidents over the years, it
is still a challenge, especially in low- and middle-income
countries, where the infections and its complications can be
fatal. Appropriate wound treatment and antibiotic prophy-
laxis minimalize complications of dog-bite injury. Increased
adults’ care for children chasing with animals and education
on safe interactions can reduce the frequency and severity
of dog-bites.
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