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1   |   INTRODUCTION

In the case of a cat bite patient, even if the external wound 
is small, prophylactic antibiotics should be used early and 
a closed observation is needed. Nevertheless, if symptoms 
persist and infection is present, aggressive treatment in-
cluding debridement may be effective for a cat bite patient.

Animal bite injuries account for 1% of emergency 
department visits, of which 85%–90% are caused by dog 
bites.1 Cat bites are the second most common, accounting 
for 10% of bites by all animals.2 Although cat bites are rela-
tively rare compared to dog bites, fatal complications such 
as wound infection and permanent damage can occur in 
about 30%–50% of all cat bite patients. There complica-
tions associated with cat bites are known to occur about 
twice as often as those associated with dog bites.2,3  The 
authors performed surgical treatment for osteomyelitis of 
the second middle phalanx in a patient with a cat bite. The 
treatment showed good results. Here, we report this case 
with a literature review.

2   |   CASE REPORT

A 44-year-old female patient visited the outpatient clinic 
with pain at the left middle phalanx of the second finger 
because she was bitten by a cat at home two days before 
the visit. The patient had a history of hepatitis C. She had 
no other special history or medical disease. On physical 
examination performed at the time of the first visit, mild 
swelling and redness were observed in the middle pha-
lanx of the left second finger and approximately 1 mm of 
wounds presumed to be cat tooth marks were observed on 
the volar and dorsal side. The patient's blood tests were 
normal (C-reactive protein [CRP]: 0.1 mg/dl, erythrocyte 
sedimentation rate [ESR]: 10 mm/hr, and white blood cell 
[WBC] count: 6.5 × 109/L). As it was judged to be a very 
minor wound, no special suture except simple dressing 
was performed. Cefazedone 1 g was administered intrave-
nously for 1 week, followed by oral use for 1 week. After 
one week of treatment, the wound recovered without any 
particular problem. However, edema, redness, and mild 
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pain persisted. Although there was no serious complaint 
of pain, edema and redness continued until 2 months after 
the injury. Thus, blood tests and simple radiographic ex-
amination were performed again. WBC count, ESR, and 
CRP were still in the normal ranges. However, an oste-
olytic lesion was observed in the middle phalanx of the 
second finger on simple radiographic (X-ray) examination 
(Figure 1). This lesion had irregular borders with a local 
defect, especially in the anterior cortical bone. Subsequent 
MRI showed an abscess measuring 0.3  ×  0.3  cm in the 
distal middle phalanx with surrounding bone edema and 
soft tissue inflammation (Figure 2).

The authors diagnosed osteomyelitis and decided to 
operate. First, a zigzag incision was made in the volar side 
of the second finger. No particular infection was found 
in the subcutaneous layer. However, when the A4 pulley 
was incised and opened, the infected granulation tissue 
was easily identified along the flexor tendon. The synovial 
membrane of the flexor tendon had a defect presumably 
caused by the cat's tooth (Figure 3A). Under the flexor ten-
don, the anterior cortex of the metacarpal bone was pene-
trated and the medullary cavity was exposed (Figure 3B). 
Debridement of infected tissue surrounding the meta-
carpophalangeal joint, Gram-staining, and culture were 
done. The A4 pulley was then reconstructed, and primary 
sutures were performed (Figure  3C). After the surgery, 
the splint was applied until the wound was completely 
healed for 2 weeks. After the suture was removed, limited 

F I G U R E  1   The loss of normal trabecular bone architecture 
and focal cortical loss (white arrow) on the volar side of the head of 
the 2nd middle phalanx was observed in the anterior-posterior (A) 
and lateral radiographs (B) taken at 2 months after injury

(A) (B)

F I G U R E  2   In sagittal (A) and coronal view (B) of MRI, 
0.3 × 0.3 cm sized abscess (red arrow) with bone marrow edema 
and soft tissue inflammatory changes on the volar side of the head 
of the 2nd middle phalanx was observed

(A) (B)

F I G U R E  3   (A) There were infected granulation tissues along 
the flexor tendon and partial tendon rupture caused by the teeth 
of a cat. (B) Under flexor tendon, there was a bony defect in volar 
side of the middle phalanx. Massive debridement of abscess and 
infected tissue was performed. (C) The wound was primarily 
repaired after A4 pulley repair

(A)

(B)

(C)
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joint movement was started. Range of motion exercise 
was started after all stitches were removed. For antibiot-
ics, second-generation cephalosporin was administered 
intravenously up to 2 weeks after surgery. Oral antibiot-
ics (cefaclor 250 mg bid.) were then administered for four 
weeks thereafter. In the culture test performed for samples 
collected during surgery, no particular strain was identi-
fied even after culturing for more than four weeks. At 1-
year follow-up, radiographic examination showed that the 
previous bone defect had recovered (Figure  4) and joint 
motion was restored to the normal range. There were no 
signs of infection such as edema or fever.

3   |   DISCUSSION

Cat bites are the second most frequent animal bites. 
About 45%–63% of cat bites cause injuries to the hand.2 
Compared with dog bites, cat bites have an incidence rate 
of less than 1/6. However, the infection rate is more than 
doubled when a cat bite occurs.3

In animal bites, the occurrence of direct wounds by 
teeth and direct inoculation of bacteria occur more fre-
quently than secondary infections by wounds.4 In the 
case of cat bites, the sharper and thinner teeth are the 
reason for this high rate of infection. Since cat tooth is 
easy to penetrate the joint capsule and bone, deep infec-
tions such as infectious arthritis and osteomyelitis can 
easily occur. Even if an infection occurs, it is often not 
detected early.

In case of a cat bite injury, strong cellulitis usually oc-
curs locally within 12–24 h after the bite and an abscess 
may occur. Lim et al.5 have reported that local osteomyeli-
tis may also occur. It has also been reported that 37% of cat 
bite patients require hospitalization and 12% of patients 
require surgical treatment.6

Pasteurella multocida is the most identified in results of 
culture for patients with cat bite wounds.7 This is because 
P. multocida is present in the normal flora of the oral cav-
ity in more than 90% of felines.3 Westling et al.8 have per-
formed a study on 78 cat bite patients and reported that 
P.  multocida is identified in 70% of cases.  Mitnovetski 
et al.6 have reported that P. multocida is found most fre-
quently in culture of cat bite wounds.  P.  multocida can 
easily cause death. There are cases where it shows false 
negatives during culture. Serology itself cannot differen-
tiate between current infection and past exposure. The 
fastest and most accurate identification method is poly-
merase chain reaction. However, even if there is a deep 
infection caused by a cat bite, 7%–8% of cases might not 
be culturable.9 In the present case, no bacteria were iden-
tified in the culture test performed for samples collected 
during surgery. However, false negatives cannot be ruled 
out. Talan et al.9 have reported that a bite wound can be 
considered to be infected if it meets one or more of three 
main criteria (fever, abscess, and lymphangitis) and if it 
meets 4 or more of five sub-criteria (erythema more than 
3 cm from the margin of the wound, tenderness, edema, 
purulent discharge, and a white blood cell count of 12,000/
ml or more). Hospitalization should be considered for pa-
tients with severe cellulitis, systemic symptoms of infec-
tion (fever, vomiting, and confusion), clear evidence of 
bone, joint, ligament, or nerve involvement, rapid spread 
of infection within 24–48 h, or unresponsive to oral medi-
cations.2 However, there are cases with an incubation pe-
riod for months or years without symptoms. In the case 
of our patient, there was no fever. In addition, ESR and 
CRP were normal. However, symptoms such as erythema, 
tenderness, and edema were found.

Mitnovetski et al.6 have reported that early and ap-
propriate treatment is very important for patients with 
cat bites. If it is determined that an infection is present, 
immediate treatment is required. If osteomyelitis is sus-
pected as in the present patient, surgical treatment and 
appropriate antibiotic treatment should be combined to 
remove the infected tissue. Treatment can be largely di-
vided into treatment of wounds caused by direct damage 
and treatment of infection by the causative strain. It is 
based on opening the wound at an early stage. After that, 
whether to suture should be decided while observing the 
progress at intervals of 1–2  days. Early disinfection of 
the wound, keeping it open, and administering appropri-
ate antibiotics usually yield good results. In order to use 

F I G U R E  4   Recovery of the bony defect (white arrow) was 
observed in the anterior-posterior (A) and lateral radiographs (B) 
of the 2nd middle phalanx taken at one year after operation. Range 
of motion of distal interphalangeal joint also restored to the normal 
range

(A) (B)
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appropriate (accurate) antibiotics, a bacterial culture test 
is required. Since it takes 24–48 h to know the result of 
bacterial culture, prophylactic antibiotic treatment is nec-
essary. Prophylactic antibiotic treatment after 48  h will 
result in poor prognosis. As a prophylactic antibiotic, pen-
icillin is mainly used and it is more effective to prescribe 
the 2nd and 3rd generation cephalosporin class antibiot-
ics than the 1st generation.6 In most patients, treatment is 
completed with only 10–14 days of antibiotic administra-
tion for superficial wounds. Intravenous administration of 
antibiotics for 6 weeks is required for wounds that have 
invaded bones or joints. The use of prophylactic antibiot-
ics for small wounds can reduce the frequency of infection 
from 28% to 2%.10 We administered the second-generation 
cephalosporin intravenously for up to 2  weeks after the 
surgery followed by oral antibiotics for 4 weeks.

For cat bite patients, it is effective to prescribe appropri-
ate antibiotics before results of culture, even for wounds 
that are considered insignificant. It is also important to 
actively implement surgical incisions and debridement 
resections if infection is suspected.

4   |   CONCLUSIONS

In the case of a cat bite patient, even if the external wound 
is small, it is important to observe it closely while prescrib-
ing a prophylactic antibiotic. Nevertheless, if symptoms 
persist and infection is present, aggressive treatment in-
cluding debridement may be effective for a cat bite patient.
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