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Acute Osteomyelitis in the Hand Due to Dog Bite

Injury: A Report of 3 Cases
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Department of Plastic and Reconstructive Surgery, Bundang Jesaeng General Hospital, Seongnam, Korea

As many people keep small dogs as pets, dog bites are common injuries, accounting for
approximately 80%-90% of all animal bite injuries. These injuries usually occur on the upper
extremities, most commonly on the fingers. Most of these injuries appear as simple
lacerations or abrasions of the skin. Common symptoms include inflammatory reactions of
the soft tissue, such as pain, swelling, erythema, and cellulitis. However, the complications of
small dog bites may include joint or cartilage injuries, including acute osteomyelitis. Once
osteomyelitis develops, it is difficult to diagnose since it has a latency period of approximately
2 weeks. Plain radiography, magnetic resonance imaging, and 3-phase bone scans should be
performed when acute osteomyelitis is suspected, and broad-spectrum empiric antibiotic
treatment should be administered for approximately 8-12 weeks. We report 3 very rare cases
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of acute osteomyelitis that occurred after a dog bite injury.
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As more people have begun to keep small dogs as pets, dog bite
injuries have accordingly become more common, and these in-
juries account for approximately 80%-90% of all mammalian
bite injuries [ 1-4]. In most cases, these injuries are simple clean
lacerations or abrasions on the skin and subcutaneous tissue. As
a result, patients and physicians tend to neglect the risk of po-
tential complications [2-4]. These injuries usually occur on the
upper extremities, most commonly on the fingers. Common
symptoms include inflammatory reactions of the soft tissue,
such as pain, swelling, erythema, and cellulitis [4]. The compli-
cations of mammalian bite injuries may include joint or cartilage
injuries and acute osteomyelitis. However, cases of these com-
plications have rarely been reported in Korea, and especially few

cases have been reported of these complications being caused

by small dog bite injuries. We report 3 cases of acute osteomy-
elitis that occurred after a dog bite injury.

Casel

A 59-year-old female patient visited the emergency center of our
hospital with a small (0.5 cm long) laceration wound on the dis-
tal phalanx (volar and ulnar sides) of her left thumb due to a bite
injury by her small pet dog (a Spitz). The patient and dog had
both been previously vaccinated against tetanus and rabies re-
spectively. The physical examination showed a simple laceration
wound with mild tenderness, and an initial X-ray examination
did not show any bony abnormalities (Fig. 1). A simple wound
dressing was performed and the patient was discharged with a

prescription for an ordinary third-generation oral cephalospo-
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rin. Four days later, the patient revisited our clinic center with
noticeable swelling, erythema, and tenderness on her left thumb
and stiffness of the interphalangeal thumb joint. She was initially
diagnosed with cellulitis on her thumb and admitted after a
Gram-stain wound culture was conducted. During her hospital-
ization, the patient was treated with intravenous systemic antibi-
otic therapy, including third-generation cephalosporin and ami-
noglycoside antibiotics. After 1 week of therapy, her inflamma-
tory symptoms had improved and the Gram-stain wound cul-
ture did not reveal any bacteria. The patient was discharged with
a 1-week prescription of third-generation oral cephalosporin. At
her follow-up at our outpatient clinic, the wound condition was
found to have worsened, with the development of painful swell-
ing and erythema despite oral antibiotic treatment. Therefore, a
follow-up X-ray examination was taken of the left thumb 4
weeks after the injury, and the X-ray images showed focal osteo-

A simple laceration wound with mild tenderness on the distal pha-
lanx of left thumb.

A bone scan image showing a marked increase in the accumulation
of radioactivity in the distal phalanx of the left thumb. MDP, meth-
ylene diphosphonate.
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penia at the base of the distal phalangeal bone of her left thumb.
With the impression of acute osteomyelitis, a 3-phase bone scan
and a magnetic resonance imaging (MRI) examination were
performed. The 3-phase bone scan showed a marked accumula-
tion of radioactivity in the distal phalanx of the left thumb (Fig.
2). The MRI exam showed diffuse edema with enhancement of
the distal phalanx of the left thumb and the surrounding soft tis-
sue (Fig. 3). The patient, therefore, was diagnosed with acute
osteomyelitis in the distal phalangeal bone of the left thumb.
She was readmitted and received intravenous antibiotic treat-
ment with moxifloxacin and clindamycin for 5 weeks. She then
underwent 7 additional weeks of treatment with the oral forms
of the same drugs. At the end of 12 weeks of treatment, a follow-
up 3-phase bone scan was performed, and it showed complete
resolution of the osteomyelitis (Fig. 4). At a 2-month follow-up

after finishing the course of medication, no complications, such

A hand magnetic reso-
nance image demon-
strating diffuse edema
with enhancement in the
distal phalangeal bone
and surrounding soft tis-
sue.

A follow-up bone scan image at 12 weeks after combined intrave-
nous antibiotic treatment showing complete resolution of the ac-
cumulation of radioactivity in the left thumb. MDP, methylene di-
phosphonate.
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as tenderness, erythema, or swelling, were found.

Case2

A 34-year-old male patient visited our emergency center after he
was bitten on his right thumb by his pet dog (a Maltese). His
distal phalanx was diagnosed with an open fracture, and after
open reduction and primary closure of the wound, he was dis-
charged for follow-up. After 3 days, skin necrosis on his right
thumb was observed (Fig. ). He was hospitalized in our depart-
ment and his wound became aggravated. Ten days after the inju-
ry, debridement and open reduction were performed under gen-
eral anesthesia. Three weeks after injury, a 3-phase bone scan
and a MRI examination were performed to evaluate whether os-
teomyelitis was present. The 3-phase bone scan showed a marked
accumulation of radioactivity in the distal phalanx of the right
thumb (Fig. 6). The MRI examination showed osteolysis with

Skin necrosis on the right thumb was observed 3 days after the dog
bite injury.

A bone scan image showing a marked increase in the accumulation
of radioactivity in the distal phalanx of the right thumb. MDP,
methylene diphosphonate.
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enhancement of the distal phalangeal bone of his right thumb
and the surrounding soft tissue (Fig. 7). Intravenous antibiotic
treatment with moxifloxacin and clindamycin was administered
for S weeks, and 7 additional weeks of treatment with the oral
forms of the same drugs were prescribed. After 12 months, a fol-
low-up 3-phase bone scan showed complete resolution of the
osteomyelitis, and the finger-tip contour was excellent, without

joint stiffness or limitation of joint movement (Fig. 8).

Case3

A 43-year-old female patient visited our clinic with a laceration
wound (approximately 1 cm) on her right thenar area due to a
bite injury by pet dog (an American Eskimo). The physical ex-
amination showed erythema around the wound with mild ten-
derness and pus-like discharge. She was admitted, and incision
and drainage were performed under local anesthesia. A 3-phase

A hand magnetic resonance im-
age demonstrating an enhance-
ment at the distal phalangeal
bone and soft tissue edema.

A follow-up *"Tc-MDP 3-phase bone scan image taken 12 months
after treatment, showing complete resolution of the accumulation
of radioactivity in the right thumb. MDP, methylene diphosphonate.



Vol. 44 [ No. 5 [ September 2017

bone scan examination was performed, and the exam revealed a
marked accumulation of radioactivity at the shaft of the first
metacarpal bone. With the impression of acute osteomyelitis,
intravenous antibiotic treatment with moxifloxacin and clindamy-
cin was administered for 5 weeks. The patient also underwent
additional 7 weeks of treatment with the oral forms of the same
drugs. After the antibiotic treatment was completed, a follow-up
3-phase bone scan was performed, complete resolution of the
osteomyelitis was confirmed, and there were no complications

such as tenderness or swelling.

Dog bite injuries are common, and most such injuries are simple
lacerations or abrasion wounds that may only require primary
closure. Some complications may appear after dog bite injuries,
and cellulitis is a well-known complication. Nonetheless, osteo-
myelitis is a rare complication following a dog bite injury [S].
Osteomyelitis has occasionally been reported after cat bite inju-
ries, mainly because cats’ teeth tend to be smaller and sharper
than dogs’ teeth, meaning that they can easily penetrate and in-
jure the periosteum. If osteomyelitis develops secondary to a
dog bite injury, it tends to take a more extensive pathologic
course and is more difficult to treat than osteomyelitis resulting
from cat bite injuries [6]. Moreover, it is difficult to diagnose os-
teomyelitis, since its latency period is approximately 2 weeks
and only half of the Gram-stain wound culture exams reveal
pathogenic bacteria [7]. Therefore, a careful examination of the
wound is essential during the initial assessment, and even
though the initial wound culture may not reveal a common
pathogen, such as Pasteurella sp. or Staphylococcus sp., physicians
should consider the possibility of infection [8].

When acute osteomyelitis is suspected, follow-up examina-
tions using X-rays, MRI, and 3-phase bone scans should be per-
formed. A simple X-ray examination is the most commonly
used modality because it is easy to perform and has a low cost,
but X-ray examinations lead to challenges in detecting abnor-
malities caused by osteomyelitis until about 2 weeks after initial
infection, when nearly 50% of the bone mineral content has
been lost, as X-rays have low sensitivity and specificity in the di-
agnosis of osteomyelitis [9]. Three-phase technetium-99 bone
scans have a relatively low cost and are usually positive within a
few days of the onset of symptoms, showing a sensitivity of 85%
[9]. However, the specificity is approximately 25% for the diag-
nosis of osteomyelitis, and it is hard to pinpoint the infected le-
sion using this modality [10]. MRI can detect osteomyelitis
within 3-$ days of disease onset and has outstanding sensitivity

and specificity (as high as 90%) [9]. Its use can be limited, how-
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ever, due to its high cost.

‘We reported 3 cases of acute osteomyelitis that occurred solely
due to a dog bite injury. Such cases have rarely been described in
the literature, and tend to take a more extensive pathologic
course than cases of osteomyelitis due to cat bite injuries [5,6].
These cases were treated successfully with proper systemic anti-
biotics, and in order to confirm the complete recovery from os-
teomyelitis during the follow-up period, we decided to conduct
an objective examination rather than subjective examinations,
such as those based on residual symptoms observed by the pa-
tient or a physician’s observatory opinions. To confirm the com-
plete recovery of a lesion during long-term follow-up, we recom-
mend a 3-phase bone scan examination because its sensitivity is
as high as that of MR, but it has a relatively low cost [9].

Even in minor dog bite injuries, when initial wound cultures
and X-ray examinations fail to reveal any abnormalities, the pos-
sibility of developing abnormal symptoms exists, and when
acute osteomyelitis is suspected, as in our cases, follow-up ex-
aminations using X-ray imaging, MRI, and 3-phase bone scans
should be performed as soon as possible. In addition, broad-
spectrum and empiric antibiotic treatment should be adminis-
tered for approximately 8—12 weeks before the results of the
wound culture are available [11]. Thus, osteomyelitis can be di-
agnosed and appropriately treated without serious complica-

tions.

The patient provided written informed consent for the publica-

tion and the use of their images.
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