
Management of Pediatric
Splenic Injury

A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Two comparable groups of children with blunt splenic
injury (BSI) were randomized to receive either “standard” manage-
ment or a protocol involving shorter times in the hospital, as well as
a reduced period of restricted activity at home. No differences were

seen in clinical outcomes.

Source: Gandhi RR, et al. Pediatric splenic injury: Pathway to play?
J Pediatr Surg 1999;34:55-59.

Gandhi and associates, pediatric surgeons at the chil-
dren’s Hospital of Philadelphia (CHOP), conducted a study to

see whether the “gold standard” management of BSI could be safely
modified to reduce the duration of hospitalization and the period of
restricted activity during outpatient convalescence (pathway proto-
col). Forty-nine children admitted to the CHOP during 1996-1997
were randomized to standard or “pathway” protocols. The groups
were comparable with respect to age, injury mechanism, grade of
splenic injury, length of ICU stay, or number of transfusions. Fol-
lowing transfer from the ICU, children on the standard protocol
were kept at strict bed rest in the hospital for 6-7 days. They were
then discharged and followed with physical examinations, complete
blood counts (CBCs), and radiologic examinations at 2-4 weeks
after discharge. When these were normal, the child was allowed to
return to school, but resumption of full activity was not permitted
until examinations 3-6 months later demonstrated resolution of
splenic injury. In contrast, the “pathway” protocol permitted quiet
activities on the third day after transfer from the ICU and discharge
on day 4 if the hemoglobin level was steady. The children were then
restricted to quiet activity at home for three weeks. If they were
asymptomatic at this time, limited activity at home and school was
permitted. At three months after injury, and if they were doing well,
resumption of full activity (including sports) was allowed. The
“pathway” patients’ length of hospital stay and medical costs were
statistically less than the standard group. There were no complica-
tions or missed injuries in either group. Gandhi et al conclude that
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BSI in children can be treated safely with a four-day
hospital stay followed by three weeks of quiet activity at
home and three months of light activity before return to
full, unrestricted activity. Repeat radiological studies
were not performed in the “pathway” group before per-
mitting full activity.

■ COMMENT BY ROBERT J. TOULOUKIAN, MD
The management of isolated BSI in children who

remain hemodynamically stable is undergoing its second
reappraisal in 25 years. The initial change to nonoperative
management of BSI is now accepted as the standard of
care and is possible in a great majority of cases of BSI and
to a large extent is being applied to adult patients as well as
children. The study by Gandhi et al addresses the issue as
to whether shortening the period of in-hospital observa-
tion, reducing the quiet period at home, and eliminating
postdischarge radiologic examinations has any adverse
effect on full recovery. The data presented strongly support
the concept that some modifications of our current treat-
ment protocols are appropriate. However, the study group
is small and these results must be substantiated by a larger,
probably multi-institutional effort to confirm the results
before major modifications can be fully accepted.

Gandhi et al’s study raises some further questions that

should be addressed. How much farther can we “stretch
the envelope” by further reducing mandatory monitoring
and inactivity before an increased incidence of rebleeding
or reinjury is noted? Does this kind of study send, to me,
a worrisome signal that hospitals without pediatric trau-
ma facilities or experienced pediatric surgeons will now
be prepared to admit, evaluate, and manage children with
splenic injury? Will trauma room focused abdominal
sonographic testing (FAST), now commonly used in
adult trauma centers, begin to be used as a cheaper substi-
tute for our current and accurate diagnostic CT scans in
children in order to reduce cost and “expedite” care? I am
clearly in favor of further evaluating the recommenda-
tions proposed by Gandhi et al but we need to be cautious
about other possible implications. Pediatricians should
recognize the potentially serious risks associated with
BSI and insist that these patients be managed by surgeons
with expertise and experience in childhood injury. (Dr.
Touloukian is Professor of Surgery and Chief of Pediatric
Surgery at the Yale-New Haven Children’s Hospital.)   ❖

Nonoperative management of blunt splenic trauma:
a. requires one month of strict bed rest in most cases.
b. has become increasingly liberalized with respect to length of

hospitalization.
c. is associated with a significant number of long-term

complications.
d. is possible in less than half of the cases.

Infanticide or SIDS?
That is the Question
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Records of 81 children who were judged by
British courts to have been killed by their parents were
reviewed. Initially, 42 of these children had been certi-
fied as dying of sudden infant death syndrome and
another 29 were assigned another cause of natural
death.

Source: Meadow R. Unnatural sudden infant death. Arch
Dis Child 1999;80:7-14.

Eighty-one cases of unexpected deaths of chil-
dren from all over the United Kingdom over an 18-

year period were ultimately judged by criminal and family
courts to have been caused by their parents. Half of these
children were initially diagnosed as having sudden infant
death syndrome (SIDS) and another one-third were attrib-
uted to another natural cause. Twenty-four families had at
least one previous death in infancy; 58 children were
younger than 6 months of age; and most died in the after-
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noon or evening. Seventy percent of these children had
experienced unexplained illnesses. Half had been admitted
to a hospital in the preceding month and 15 had been dis-
charged within 24 hours of death. Mothers were responsi-
ble in most cases. Most families were economically
deprived. Half of the perpetrators had a history of a facti-
tious disorder. Death was usually caused by smothering
and nearly half of the children had bruises, petechiae, or
blood on their face when discovered.

■ COMMENT BY JOHN LEVENTHAL, MD, FAAP
When a child younger than 1 year of age dies unexpect-

edly and suddenly, a clinician’s first “diagnosis” is often
SIDS. Over the last several years, however, physicians
have paid increasing attention to other diagnostic possibili-
ties, ranging from metabolic causes to homicide. In this
article, Roy Meadow, Professor of Pediatrics at St. James’s
Hospital in Leeds, England, an expert in child abuse, first
described Munchausen syndrome by proxy. Meadow pre-
sents the clinical features of 81 children who were evaluat-
ed by him over a period of 18 years and who were deter-
mined by criminal and/or family courts to have been killed
by their parents. The 81 children came from 50 families; in
24 families, more than one child had died (2 children in 18
families, 3 in 5, and 4 in 1). In 19 families, a parent con-
fessed to smothering or choking the child.

Although it is difficult for physicians to consider the
possibility of homicide when an infant dies suddenly,
Meadow’s experience, which is probably the largest in the
world in these kinds of cases, offers several clues to point
clinicians toward the unspeakable diagnosis of homicide.

The first clue that something was “not right” was
repeated, unexplained deaths in a family. In this series,
24 families had more than one infant who died. Some of
these children were older than the age of 12 months. The
label of “SIDS” should never be used in an unexplained
death in a child older than the age of 12 months.

The second clue was that 30 of 70 children had suspi-
cious external signs at the time of death. Twenty-seven had
blood in the mouth or nose or on the face, and 10 had either
unusual bruises or petechiae on the face or neck. Meadow
warns that blood should be distinguished from the com-
mon serosanguineous froth that can be present when
attempts are made at resuscitation.

A third clue was that, of the 42 infants classified as
SIDS, five were older than 12 months of age, two had
fractured ribs (think abuse), and two younger than 6
months of age had “balls of paper” in the stomach. Of the
29 who had a specific pathological diagnosis, two had lac-
erations of the throat and three had foreign bodies in the
airway or stomach.

A fourth set of clues came from information about the

parents. Of 44 perpetrating parents, Meadow found evi-
dence of Munchausen syndrome in 10 (7 mothers and 3
fathers) and somatizing disorders (including factitious ill-
ness) in 11.

Other important information was provided by Meadow,
but this seemed less helpful in trying to distinguish a true
SIDS from a homicide. Of note, 43 of the perpetrators
were mothers, five were fathers, and two were both. All the
perpetrators were white Europeans and the majority, but
certainly not all, were from the lower social classes.
Almost all of the infants had had an unusual or unex-
plained event prior to dying. Many of these events included
descriptions of the infant stopping breathing, looking blue,
appearing dazed, twitching, or seizing, and many of the
events would be described as “acute life-threatening
events.” It was also interesting that many of the children
(55/72) were found dead between 11:00 and 22:00, and 15
died within 24 hours of being discharged from the hospital
for observation.

So what should a clinician do when evaluating an
infant’s death before 1 year of age? Look for some of the
worrisome features highlighted by Meadow, review the
medical record for previous unexplained or suspicious
injuries, make sure that a death scene investigation is done
(documenting where the child was found and the child’s
condition, who was present in the home, and any unusual
circumstances), and review the results of the autopsy
(which should include a roentgenographic skeletal sur-
vey). To consider a diagnosis of homicide when an infant
dies is always difficult for both family and physicians. Not
to consider such a diagnosis may place other children at
substantial jeopardy of dying.   ❖

Features often associated with infanticide include all of the
following except:
a. a history of another child dying unexpectedly.
b. the father is often the perpetrator.
c. a history of previous acute life-threatening events.
d. an initial diagnosis of SIDS.

Prenatal Zidovudine Given
to HIV-Infected Women is
Safe for the Fetus
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: No adverse effects were observed in follow-
ups of up to 5-6 years of age in HIV-uninfected chil-
dren who had in utero and/or neonatal exposure to
zidovudine.

Source: Culnane M, et al. Lack of long-term effects of in
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utero exposure to zidovudine among uninfected children born
to HIV-infected women. JAMA 1999;281:151-157.

To determine possible long-term effects of in
utero exposure to zidovudine (ZVD) and other

retroviral drugs, Culnane and the Pediatric AIDS Clin-
ical Trial Group studied 234 uninfected children born
to 230 HIV-infected women. About half of these preg-
nancies were treated with ZVD antenatally and post-
natally. The other half received placebo. In follow-up
for 3.2-5.6 years (median, 4.2 years), there were no
significant differences between treatment and placebo
groups with respect to lymphocyte subsets or growth
and development.

■ COMMENT BY WARREN A. ANDIMAN, MD, FAAP
The remarkable and unanticipated success of the

Pediatric AIDS Clinical Trials 076 study proved that it
was possible to reduce by at least two-thirds the risk of
vertical transmission of HIV-1 by antenatal treatment
of an HIV-infected mother with ZVD.1 Soon after the
results of the trial were published in 1994, administra-
tion of ZVD to an HIV-infected pregnant woman dur-
ing part of the last two trimesters, during labor, and to
the neonate for the first six weeks of life quickly
became the regimen of choice for interrupting vertical
transmission from mother to child. Thousands of
women and their offspring, most living in developed
countries, have been treated during the past five years.
As a consequence, many babies have escaped HIV
infection.

ZVD is a synthetic pyrimidine analog that has
potent activity against HIV replication in vitro and in
vivo. The target for this drug is the enzyme, reverse
transcriptase (RT), which is essential for viral replica-
tion and is unique to retroviruses. Although the affini-
ty of ZVD for RT is 100 times greater than its affinity
for cellular DNA polymerases, clear evidence of this
low-grade binding of ZVD to native DNA polymeras-
es is evidenced by bone marrow suppression, the
major clinical toxicity of the drug. Concerns about
fetal damage mounted when the drug was initially
given to pregnant women for the purpose of treating
their infection in order to reduce their morbidity and
mortality. It was felt that HIV-infected women, espe-
cially those who were symptomatic, deserved to be
treated during their pregnancies and that any benefit
that might accrue to the fetus in terms of preventing
vertical infection would be a bonus. Still, it seemed
crucial to collect evidence regarding the lack of terato-
genic potential of ZVD.

The first good news regarding the virtual absence
of any serious teratogenic consequences of in utero
exposure to ZVD came from the original report of the
results of the 076 trial, but the length of follow-up
was relatively brief. Data are also available from the
International Antiretroviral Pregnancy Registry
(IAPR), a collaborative effort of four pharmaceutical
companies involved in research and marketing of
anti-HIV drugs. The registry contains all voluntary
reports of prenatal exposure to seven antiretroviral
agents monitored prospectively. One would expect
that passive surveillance of this kind would be
skewed toward reports in which an adverse outcome
might be anticipated. Nevertheless, the registry find-
ings do not show an increase in the number of birth
defects associated with ZVD exposure (424 treated
women were reported)—even exposure that occurred
during the first trimester. Another published study
that largely included participants in the Woman and
Infants Transmission Study (WITS) and that com-
prised more than 1100 years of cumulative follow-up
of enrolled children demonstrated total absence of
neoplastic disease.

The current study by Culnane et al provides further
reassuring data. A mean follow-up of 4.2 years among
234 uninfected children born to infected mothers who
received ZVD as participants in the 076 trial revealed
no adverse sequelae, including death or malignancy.
Sequential data on lymphocyte subsets, growth para-
meter Z-scores, and cognitive/developmental function
failed to identify differences between children
exposed to ZVD in utero and postpartum and those
exposed to placebo.

Despite this growing number of encouraging
reports, two challenges remain for the future: 1) a con-
tinuing need to follow increasing numbers of pregnant
women who are being placed on a wide variety of ther-
apeutic and preventive regimens; and 2) the need to
ensure the availability of systems to provide long-term
follow-up of drug-exposed babies. Many pregnant
women are currently being placed on multidrug regi-
mens of highly active antiretroviral drugs, only a few
of which have completed testing in long-term animal
carcinogenicity studies. Information regarding placen-
tal passage of these drugs or newborn-to-mother drug
ratios has not been collected for at least half of these
agents. There is likely to be a dramatic expansion in
the number of fetuses who will be exposed to ZVD
and other antiretrovirals, if only briefly. It will be
increasingly difficult to follow large numbers of these
babies for prolonged periods. Only continued vigi-
lance on the part of clinical investigators and care-
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givers can ensure that follow-up will occur at least
through the early childbearing years of children
exposed in utero. (Dr. Andiman is Professor of Pedi-
atrics and Director of the Pediatric HIV/AIDS pro-
gram at the Yale-New Haven Children’s Hospital.)   ❖

Reference
1. Connor EM, et al. Reduction of maternal-infant

transmission of human immunodeficiency virus
type 1 with zidovudine treatment. N Engl J Med
1994;331:1173-1180.

Prenatal treatment of HIV-infected pregnant women with zidovu-
dine:
a. is teratogenic.
b. reduces the frequency of vertical transmission of HIV by

approximately one-third.
c. is associated with decreases in long-term growth and

development.
d. is not associated with a recognized risk of malignancy in the

child.

Brief Reports
Safety and Efficacy
of Intraosseous Lines
in Neonates
Source: Ellenmunter H, et al. Intraosseous lines in preterm
and full term neonates. Arch Dis Child Fetal Neonatal Ed
1999;80:F74-F75.

In primary resuscitation of neonates, parenteral
treatment with fluids, medications, and/or drugs may

be required for shock, apnea, or cardiac arrest. Under
these clinical conditions, it may be impossible to admin-
ister these through peripheral veins because of venous
inaccessibility. The umbilical vein is often the preferred
route for intravenous access, but it may be dangerous to
administer a number of drugs directly into the umbilical
vein. Intraosseous infusion offers an alternative.
Neonates have a highly vascular marrow and there are no
pharmacokinetic differences between agents adminis-
tered by either intravenous or intraosseous routes.

Ellenmunter and associates at the Innsbruck University
Hospital in Austria report their experience with the use of
intraosseous lines for the resuscitation of 20 premature and
seven term newborns within five hours of birth in whom
conventional venous access had been unsuccessful. An
#18 gauge bone marrow or intraosseous infusion needle
was inserted into the marrow space beneath the medial

plate of the proximal tibia, 0.5-1.0 cm distal to the tibial
tuberosity. Correct placement was confirmed by aspiration
of bone marrow. The intraosseous line was replaced by an
intravenous one as soon as possible when the child’s condi-
tion was stable. The needles were left in place for 30 min-
utes to 20 hours. Substances infused included: cate-
cholamines, volume expanders, sodium bicarbonate, anal-
gesics, sedatives, muscle relaxants, glucose, blood or blood
products, and antibiotics.

There were no failed attempts, although three patients
required placement of a second intraosseous needle
because of dislocation or malfunction of the first needle.
All patients survived the initial resuscitation using
intraosseous lines. Clinical responses indicated that
intraosseous infusions to correct hypotension, hypoper-
fusion, and hypoglycemia were successful. Possible
complications from intraosseous needles include skin
necrosis and infection, osteomyelitis, fracture, and
extravasations. In Ellenmunter et al’s report, there were
only two complications: one patient had skin necrosis
secondary to extravasation of hypertonic glucose; anoth-
er patient had a hematoma secondary to extravasated
blood during an RBC transfusion. Fifteen of these
patients survived the neonatal period and there were no
long-term effects on the limb growth. Ellenmunter et al
conclude that intraosseous infusions are quick, safe, and
effective for the resuscitation of compromised neonates
and that the emergency set in every delivery suite and
neonatal intensive care unit should be equipped with
intraosseous needles. —rae

Intraosseous infusions of fluids and medications in neonates:
a. have a high rate of complications.
b. have different pharmocokinetics than intravenous

administration.
c. use needles inserted into the midportion (diaphysis) of the tibia.
d. offer a safe and effective alternative for parenteral therapy.

Prevalence and
Extent of Atherosclerosis
in Adolescents and
Young Adults
Source: Strong JP, et al. Prevalence and extent of athero-
sclerosis in adolescents and young adults. JAMA 1999;
281:727-735.

The pathobiological determinants of athero-
sclerosis in Youth (PDAY) Study reports athero-

sclerosis in 15- to 34-year-old men and women who
underwent autopsy. Since fatty streaks and fibrous
plaques commonly begin in this age group, the process
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of progressive lipid deposition, proliferation of smooth
muscle, and ultimate mortal plaque rupture can be
assessed in autopsy population studies.

The study included information from almost 3000 sub-
jects, detailed primarily from pathologic evaluation of the
thoracic aorta, abdominal aorta, and coronary arteries. As
anticipated, the mean area involved and prevalence of ath-
erosclerosis increased with age. The PDAY study showed
that fatty streaks in the abdominal aorta and right coronary
artery tend to be replaced with raised lesions like fibrous
plaque and complicated atherosclerotic lesions.

Traditionally established risk factors were related to
the progression from fatty streak to more complicated
and more high-risk lesions. VLDL and LDL levels were
directly associated with fatty streaks and raised lesions;
HDL levels were indirectly associated with these
lesions. Obesity, smoking, elevated glycohemoglobin
levels, and hypertension were all associated with the
negative pathologic arterial changes in these young men
and women that we see reflected later as cardiovascular
mortal and morbid end points. Strong and colleagues
conclude that true primary prevention of atherosclerotic
disease will have to begin prior to adolescence. (This
Brief Report was written by Louis Kuritzky, Courtesy
Clinical Assistant Professor, University of Florida,
Gainesville.)

The negative pathologic arterial changes in young men and women
were associated with all of the following except:
a. obesity.
b. smoking.
c. age.
d. elevated glycohemoglobin levels.
e. hypertension.

Special Feature
Management of Dog
and Cat Bites
By Louis M. Bell, MD, FAAP

Millions of americans own pets. thirty-five
percent of American households owned a dog in

1994, making the U.S. dog population more than 50 mil-

lion.1 Millions more U.S. households have cats as pets.
Unfortunately, dogs and cats may bite. The Centers for
Disease Control and Prevention (CDC) estimate that
approximately 4.5 million bites occur annually, of which
800,000 are serious enough to require medical attention.2

Children are most at risk for serious injury or death from
bite wounds. Not only do bites to children represent more
than 50% of total cases, 26% of dog bites in children
require medical attention compared to only 12% in
adults.3 Furthermore, more than 55% of the bite-related
fatalities occur in children younger than 10 years.4

Appropriate management and choice of antibiotics for
dog and cat bites require knowledge of the epidemiology
and bacteriology of infected bites. A recent study by Talan
and associates5 and the accompanying commentary by
Fleisher6 provide excellent information upon which deci-
sions about prophylaxis and/or treatment can be based. In
the study, the bacteriology of infected wounds from 50 per-
sons with dog bites and 57 patients with cat bites at 18 uni-
versity-affiliated emergency departments were prospec-
tively collected from April 1994 through December 1995.
The patients enrolled in this multicentered study ranged in
age from 1 to 82 years, with a mean age of 33 years. Twen-
ty-two percent of patients were younger than 18 years of
age and five were younger than 3 years. Most patients were
seen 1-2 days after the bite.

A mean of five bacteria were recovered from the bite
wounds. Many wounds grew mixed aerobic and anaerobic
pathogens. As expected, Pasteurella species was the most
common bacteria isolated; 50% were from dog bites and
75% from cat bites. Staphylococcus aureus was isolated in
20% of dog bites and 4% of cat bites, somewhat lower than
in previous reports. Anaerobic bacteria were recovered as
the lone pathogen from only one dog bite wound.

Immediate Management of Bite Wounds

When possible, the wound should be cleaned imme-
diately with soap and water. If the victim is brought
immediately for outpatient evaluation, further deconta-
mination and careful wound exploration is warranted.
Sixty percent of dog bites and 85% of cat bites in
Talan et al’s study were puncture wounds. Small,
apparently insignificant puncture wounds may overlie
fractured skulls, lacerated tendons, or neurovascular
damage. Copious amounts of fluid under pressure
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should be used to clean these puncture wounds. Con-
scious sedation may be required to perform these tasks
adequately.

Obviously, not all bite victims think to seek immedi-
ate medical attention and may wait until there is pain
and signs of infection. In Talan et al’s study, those with
infected cat bites presented significantly sooner, at a
mean of 23 hours, as opposed to 35 hours for those
with dog bites. Others studied have noted the increased
risk associated with cat bites, which tend to be punc-
ture wounds resulting from the cat’s long and slender
teeth.7

After careful exploration and cleaning, one should
decide whether to primarily close the wound. If the
wound is a superficial laceration in an area where
cosmetic appearance is important, closure should be
considered. In general, puncture wounds, human
bites, and wounds more than 12-24 hours old,
depending on the location (shorter time for extremi-
ties, longer time for facial lacerations), should not be
closed primarily.

The risk of infection after a bite is estimated to be
5-15%.7 Therefore, prophylactic antibiotics, although
controversial, should be considered. I personally pre-
scribe a beta-lactam antibiotic and a beta-lactamase
inhibitor combination for any wounds that can’t be
adequately irrigated (e.g., puncture wounds), bites to
the hands or feet where infection may develop and
track along tendon sheath leading to serious morbidi-
ty, or wounds that require surgical repair. One should
consider prophylactic antibiotics for virtually all cat
bites because 85% of these bites are puncture
wounds. Prophylaxis for 3-5 days seems appropriate.

All animal bites should be considered tetanus-prone
wounds. Therefore, if the patient’s immune status is
unknown or if there have been fewer than three doses of
tetanus toxoid, tetanus toxoid and tetanus immune globu-
lin should be given. Tetanus toxoid alone should be given

to those who have received a primary immunization
series (3 immunizations) but have not had a booster for
five years. It is recommended that children younger than
7 years should be given DTaP. For persons older than 7
years, the tetanus toxoid should be in the form of Td
(adult use tetanus and diphtheria toxoid).8

Although rabies is rare, 32 people were diagnosed
with rabies in the United States from 1980 to 1996.9 Fur-
thermore, in 1988, cats became the most commonly
reported domestic animal found to be rabid in the United
States. Therefore, the need for rabies prophylaxis should
be accessed following animal bites. Following the biting
episode, a healthy appearing dog and cat can be observed
for 10 days. If illness or odd behavior is noted during that
time, then the animal should be killed and the brain
examined for signs of rabies.

If rabies prophylaxis is indicated, human diploid cell
vaccine (HCDV) should be given in the deltoid area on the
first day of treatment and then days 3, 7, 14, and 28.  Vac-
cine administration in the gluteal muscle is acceptable in
infants. In addition to active immunization, passive immu-
nization with human rabies immune globulin (20 IU/kg of
body weight) should be given on the first day of treatment.
As much of the dose as possible should be infiltrated in
the area of the wound, with the remainder at a site distal to
the site where the HCDV was given.

Finally, in Talan et al’s study, infections become symp-
tomatic enough to lead to an emergency department visit
18-50 hours after the bite. Therefore, a follow-up visit or
phone call within the first 1-2 days after the injury is
important.

Treatment of Infected Bite Wounds
If infection ensues, the value of Talan et al’s

detailed bacteriologic analysis is clear when one is
required to choose presumptive antibiotics to care for a
child or adult with an infected animal bite. Presump-
tive antibiotics for infected animal bite wounds should
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include coverage for both aerobes (Pasteurella
species, Streptococci species, and Staphylococcus
species) and anaerobes.

First-generation cephalosporins may fail, especially
if Pasteurella is involved. Therefore, reasonable therapy
should include a combination of a beta-lactam antibiotic
and beta-lactamase inhibitor. Penicillin (for anaerobes
and Pasteurella), in combination with a first-generation
cephalosporin or a semisynthetic penicillinase-resistant
penicillin such as oxacillin, is also acceptable. Length
of therapy will depend on the severity of infection but is
usually in the range of 7-14 days.

The Immunocompromised Child
Although bite wounds may result in localized celluli-

tis, occasionally more serious systemic infections devel-
op, such as meningitis, endocarditis, and septic shock.
For example, patients without spleens are particularly
susceptible to severe and sometimes fatal sepsis with
Capnocytophaga canimorsus (also called DF-2),10 an
organism found in the mouth flora of dogs and in 4.7%
of infected wounds in Talan et al’s report. Therefore,
splenectomized patients and those with defective splenic
function should take special care in handling domestic
pets to avoid even trivial bites or scratches and should
probably receive prophylactic antibiotics.

Other Human Zoonotic Infections
The focus of this article has been the acute manage-

ment of bite wounds and treatment of dog and cat bite
infections. However, it is important to remember that
other bacterial, rickettsial, parasitic, and fungal infec-
tions may be transmitted by dogs and cats.11

Bacterial diseases, such as cat-scratch disease (eti-
ology Bartonella henselae), cause tender regional
lymphadenopathy after inoculation. Brucellosis is
generally a disease of domestic animals (etiology
Brucella abortus, B. melitensis, B. suis). However,
rural dogs may serve as a reservoir of human and live-
stock infection. Both dogs and cats carry Campy-
lobacter and Salmonella (both common causes of
human bacterial diarrhea). Dogs may transmit the
spirochete Leptospira interrogans. The organism sur-
vives in the distal renal tubules of dogs, resulting in
urine that may remain contagious for life.

Cats are both the definitive and intermediate hosts
for the parasite Toxoplasma gondii. In older patients,
infection follows ingestion of cysts on substances cont-

aminated with cat feces, raw or undercooked meats, or
exposure to contaminated soil. In children and adults,
this infection may be asymptomatic or cause a self-lim-
ited mononucleosis-like syndrome. However, toxoplas-
mosis infection during pregnancy may result in trans-
mission to the fetus and severe congenital infection
with long-term morbidity.   ❖
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True statements about dog and cat bites in children include all of
the following except:
a. they account for about 50% of reported bites.
b. multiple organisms are usually cultured.
c. they may require consideration of tetanus and/or rabies immu-

nization.
d. treatment does not require special consideration of the bitten

child’s immune status or splenic function.
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