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Abstract: Human coronavirus NL63 recently found in the Nether-
lands has been detected in Japan with a reverse transcription-
polymerase chain reaction technique in clinical specimens from
pediatric patients with respiratory symptoms. Of 419 specimens that
were negative for common respiratory viruses, 5 were positive for
human coronavirus NL63, and these specimens were all collected in
the first 3 months of 2003.
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Coronaviruses are enveloped, positive-stranded RNA viruses of
animals, including humans, that cause respiratory or intestinal

illnesses and that have been categorized into 3 groups/serotypes.1

Two coronaviruses have been known since the 1960s as human
coronavirus (HCoV)-229E and HCoV-OC43, belonging to groups 1
and 2, respectively. A fourth group is now the subject of discussion
since the identification of severe acute respiratory syndrome-asso-
ciated coronavirus, based on its genetic features.2

Recently, van der Hoek et al3 reported the isolation of a new
HCoV, belonging to group 1 coronaviruses, from a clinical speci-
men of a patient with respiratory illness. By full-genome analyses,
the novel virus was revealed to be relatively close to, yet distinct
from HCoV-229E. They named it human coronavirus NL63 (HCoV-
NL63). In addition, they detected the viral gene using an reverse
transcription (RT)-polymerase chain reaction (PCR) technique from
7 clinical specimens obtained from patients with respiratory infec-
tion during the 2002–2003 winter season, in the Netherlands. Soon
after this, Fouchier et al4 reported isolation of a “previously unde-
scribed” human coronavirus “NL” (HCoV-NL) from a stocked
clinical specimen obtained from a patient with respiratory infection
in 1988 and detected this virus in 4 clinical specimens from patients
with respiratory infection stocked in the 2000–2001 winter season,
also in the Netherlands. The full genomes of HCoV-NL63 and
HCoV-NL had 99% identity, indicating that these are essentially the
same virus, although each was found through independent investi-
gation, and that it had been existing since at least 1988 in that
country. There is little epidemiologic and clinical information on
this new HCoV, especially for areas other than the Netherlands. We
succeeded in detecting this novel HCoV in children with respiratory
infection and revealed the existence of this virus in Japan as well as
collecting clinical information concerning the patients.

METHODS
This is a retrospective study with the use of throat and nasal

swab specimens collected for virus isolation between January 2002
and December 2003, from pediatric patients who visited the outpa-
tient clinic of the Sendai Medical Center, Sendai, Japan or were
hospitalized in this hospital with respiratory infection.

Routine virus isolation was conducted by inoculation of each
specimen onto a set of the following 5 kinds of cell cultures in

96-well microplates, a system intended to isolate common respira-
tory infection-related viruses5: Madin-Darby canine kidney; Vero;
Hep-2; human embryo fibroblasts; and HMV-II cells. Specimens
negative for virus isolation were kept at �80°C until this study was
commenced.

The previously virus-negative specimens were subjected to
RT-PCR to detect human metapneumovirus (hMPV) and HCoV-
NL63 as follows. Total RNA was extracted from each specimen
with the RNeasy kit (Qiagen, Hilden, Germany). The complemen-
tary DNA was obtained by reverse transcription (RT) reaction using
random hexamers and Moloney mammary leukemia virus-RT (In-
vitrogen, Carlsbad, CA) as recommended by the manufacturer. The
PCR was performed with the ExTaq kit (TaKaRa Bio, Otsu, Japan)
and forward and reverse specific primers. For HCoV-NL63, we
followed the method intended to detect the 1b gene, described as
diagnostic PCR by van der Hoek et al,3 using 100 ng of primer
repSZ-1 (5�-gtgatgcatatgctaattg-3�) and 100 ng of primer repSZ-3
(5�-ctcttgcaggtataatccta-3�). Our PCR consisted of the following
steps: 95°C for 2 minutes; then 35 cycles of 94°C for 1 minute, 48°C
for 1 minute and 72°C for 1 minute; then 72°C for 7 minutes. We did
not attempt nested PCR for the detection of the 1b gene. For hMPV,
we performed nested PCR using specific primers to amplify a part of
the N gene as described elsewhere.6

RESULTS
During the 2 years from January 2002 to December 2003,

1233 clinical specimens (male-female ratio, 656:577; outpatient-
inpatient ratio, 840:393) were tested and 426 (34.5%) specimens
were virus isolation- positive: 208 for influenza A virus (17 cases of
H1N1 and 191 cases of H3N2), 1 for influenza B virus, 2 for
influenza C virus, 53 for adenoviruses, 39 for respiratory syncytial
virus, 20 for parainfluenza viruses, 7 for cytomegalovirus, 5 for
rhinovirus, 3 for herpes simplex virus, 5 for enteroviruses, 2 for
measles virus and 1 for mumps virus.

Virus isolation-negative specimens from our system were
subjected to RT-PCR to detect hMPV and HCoV-NL63. One-half of
the virus-negative specimens from each month were selected ran-
domly by random number allocation (n � 419) and were subjected
to the RT-PCR assay for hMPV and HCoV-NL63.

Of the 419 specimens tested, 5 were positive for HCoV-
NL63. The positive results by PCR were confirmed by their nucle-
otide sequences, and the partial sequences of their 1b gene were
deposited to GenBank under accession numbers AY662694–
AY662698, respectively. All were identical with each other over the
169-nucleotide sequence and were also identical with those detected
in the Netherlands3,4 (GenBank accession numbers AY567487 and
AY518894) except for 1 synonymous difference. Forty-six speci-
mens were positive for hMPV, but the 5 HCoV-NL63-positive
specimens were negative for hMPV.

The HCoV-NL63-positive specimens were collected during a
short period between January and March 2003, showing a similar
tendency to the previous 2 works in which HCoV-NL63 were
detected mostly from the specimens collected in the winter sea-
son.3,4 However, we could not detect HCoV-NL63 in 2002, al-
though a comparable number of specimens were tested for each
month.

The HCoV-NL63-positive patients were ages 6 months–9
years (mean, 55 months), and the male-female ratio was 2:3. Two
patients had possible predisposing factors: a 6-month-old girl born at
29 weeks of gestation birth at a weight of 1902 g; and an 8-year-old
girl with hereditary spherocytosis who had had splenectomy. Clin-
ical symptoms among them were: body temperature �38.5°C, 5 of
5; rhinorrhea, 4 of 5; cough, 4 of 5; and wheezing, 1 of 5. Four of
them were outpatients diagnosed clinically with an upper respiratory
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infection, and one 9-month-old boy was hospitalized with “asth-
matic bronchiolitis.” A chest radiograph of the latter patient obtained
on admission showed bilateral parahilar infiltrates. Bacterial exam-
ination led to the isolation of Moraxella catarrhalis from his throat
swab and a slightly elevated serum C-reactive protein value (6.5
mg/dL).

DISCUSSION
We found that HCoV-NL63 exists not only in the Netherlands

but also in a community within Japan in pediatric patients with
respiratory infection of unknown etiology.

The results of our partial nucleotide sequencing of the 1b
gene showed almost perfect conservation compared with those
reported from the Netherlands,3,4 indicating that, at least, this part of
the 1b gene might be a good target for detection of this virus by
RT-PCR, as suggested by van der Hoek et al.4

Detection was successful only from specimens obtained be-
tween January and March 2003 in 18% of specimens tested. We
cannot make an accurate assessment as to the prevalence of this
virus at the community level, because we neither know about its
prevalence in children without respiratory symptoms nor have ac-
cess to samples collected from adults.

We were unable to detect the virus in specimens collected in
2002, including a comparable number of specimens in the first 3
months. This suggests that outbreaks of this virus infection do not
necessarily occur every season, unlike those of influenza. As for
HCoV-229E, it has been reported that outbreaks occurred at 2- to
4-year intervals, whereas those of HCoV-OC43 occurred every
second year.7

Van der Hoek et al3 reported that patients infected with
HCoV-NL63 had upper or lower respiratory tract infections, and
Fouchier et al4 isolated the virus from a 5-month-old pneumonia
patient. Four of 5 of our HCoV-NL63-positive patients had mild,
nonspecific symptoms. Although we did not have definitive evi-
dence, it seems probable that the symptoms of our patients were
caused by this virus because the specimens from all these patients
were negative for common viruses including hMPV.

We had an admitted case of asthmatic bronchiolitis, later
found to be HCoV-NL63 positive which might be interesting in
relation to a report suggesting a possible role of viral infection as a
trigger for asthma exacerbation.8 However, M. catarrhalis was also
isolated from this patient.

HCoV-229E and OC-43 were reported to cause mild colds in
human adult volunteers,9 lower respiratory tract infections in the
pediatric population,10 and severe acute respiratory syndrome-asso-
ciated coronavirus has caused fatal pneumonia in adults.2 On the
other hand, research of HCoV-NL63 infection has just started, and
there is little clinical information and no solid pathologic or statis-
tical data that could strictly prove the significance of this novel virus
as a respiratory pathogen.
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ROTAVIRUS EPIDEMIOLOGY IN SAN LUIS
POTOSÍ, MEXICO
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Abstract: The epidemiology of rotavirus infections was investi-
gated in San Luis Potosı́, Mexico during a 6-year period. In each of
the study years, the epidemic period started in October or Novem-
ber; peak activity was detected between December and February,
and the end of the epidemic occurred in March or April. Rotavirus
infections show a consistent temporal pattern in our community.
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It is well-established that rotavirus is the main etiology for acute
watery diarrhea (up to 60% of cases) in industrialized countries, as

well as in developing countries. In the latter, rotavirus is the main
pathogen that can be identified in children younger than 2 years of
age with severe gastroenteritis and those requiring hospitaliza-
tion.1–4 Worldwide it is estimated that in children younger than 5
years of age up to 111 million cases of rotavirus infections occur
each year requiring home care only; 25 million cases require
medical attention; 2 million children are hospitalized; and there are
352,000–592,000 related deaths.5

The incidence and epidemiologic patterns of rotavirus infec-
tion vary among different geographic regions. In temperate regions,
the peak activity is recorded during the colder months of the year,
fall and winter.6–11 Sporadic cases occur during the summer
months. In tropical areas, this seasonal pattern is not always present.
In Mexico, rotavirus infections are reported during the fall (peak
activity reported in October and November) with continued activity
during the winter and even into spring.12,13 LeBaron et al10 reported
the epidemic pattern of rotavirus infections in North America
between 1984 and 1988. In that report, the peak activity of rotavirus
infection in Mexico was in October and November. That study was
from a single center in Mexico (located in Mexico City). Just as
there are differences in seasonal patterns for rotavirus infections in
different areas of the United States, it is expected that there may be
geographic variations in Mexico. It is important to determine these
seasonal variations throughout different areas, especially taking into
account the proximate availability of rotavirus vaccines. We per-
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formed a retrospective study to determine the seasonal patterns of
rotavirus infection in the capital city of the state of San Luis Potosı́,
Mexico. San Luis Potosı́ is located in the center of Mexico and has
a semiarid climate. The objectives of the study were to determine the
epidemic curve of rotavirus infection in our city and to compare the
pattern observed throughout a 6-year period.

METHODS
We included data from 5 clinical laboratories that perform

rotavirus antigen detection. Participating laboratories included the
laboratory at the Hospital Central “Dr. Ignacio Morones Prieto” (a
public, reference, general hospital) and 4 private laboratories that we
considered to be representative for the city. The Hospital Central
“Dr. Ignacio Morones Prieto” serves economically disadvantaged
populations and has inpatient and outpatient services. The private
laboratories predominantly serve middle and upper class ambulatory
patients.
Data Collection. Each of the participating laboratories was con-
tacted, and information regarding the weekly number of stool
samples processed for rotavirus detection and the number of posi-
tive samples was requested. The total number of tested and positive
samples was determined by combining data from participating
laboratories. Stool specimens processed from July 1998 through
June 2004 were included in the study. Results were recorded for
each epidemiologic week as defined by the Dirección General de
Epidemiologı́a, Secretarı́a de Salud, Mexico. Rotavirus detection
assays used included latex agglutination tests (BioMérieux, Marcy
l’Etoile, France; Rotalex, Orion Diagnostica, Espoo, Finland; and
Meritec-Rotavirus, Meridian Bioscience, Cincinnati, OH) and en-
zyme immunoassay (ImmunoCard Stat! Rotavirus; Meridian Bio-
science, Cincinnati, OH).
Definitions. The year corresponding to each rotavirus epidemic was
defined as the time lapsed between June of the corresponding year
and July of the following year. Onset for the epidemic period was
defined as the first of 2 consecutive weeks in which the number of
positive samples exceeded 10% of tested specimens, and there were
at least 2 positive samples during each week. The peak of the season
was defined as the 4 consecutive weeks when the greatest number of
positive samples for the epidemic period were detected. The end of
the rotavirus season was defined as the last of 2 consecutive weeks
in which the number of positive samples exceeded 10% of tested
specimens and there were at least 2 positive samples in each week.
During the 2000 rotavirus season, the duration of rotavirus disease
was very prolonged, presenting a biphasic distribution including 2
epidemic periods separated by 4 consecutive weeks in which the
number of positive samples did not exceed 10%, and in none of them
there was more than a single positive sample. For that year, we
considered that there were 2 epidemic periods; the first was desig-
nated the main episode and was used for comparison with the other
years; subsequently detected cases represented a secondary minor
outbreak presenting during the summer.

RESULTS
During the 6-year study period, there were 3716 specimens

tested at the participating laboratories with 1787 (48%) samples
reported as positive for rotavirus. Participating laboratories provided
data for all years included in the study, except 2 laboratories that
did not provided information for 1 (1998) and 2 (1998 and 1999)
seasons, respectively. The yearly number of positive samples ranged
from 232 to 431 (average, 298 samples).

The epidemic curve for rotavirus activity in San Luis Potosı́
is shown in Figure 1. With the exception of the year 2000 epidemic
that showed a biphasic pattern with a secondary minor outbreak
during the summer, all years showed a single peak during the cold

months of the year and sporadic cases during the spring and summer.
The onset of the epidemic period was recorded consistently in
October or November of all years. The epidemic ended in March or
April. The peak activity was registered between December and
February. Onset of peak rotavirus activity was detected from De-
cember to January (earliest peak onset, December 10). The end of
peak rotavirus activity occurred in January or February (latest end of
peak activity, February 14). The number of positive rotavirus sam-
ples during the epidemic period included 91.4–98.3% of all positive
tests for a given year.

DISCUSSION
We have studied the epidemiologic features of rotavirus

infections in our city during a 6-year period. Our results show a
rather consistent temporal presentation for rotavirus infections in our
community. In each of the 6 consecutive years, the epidemic period
started late in October or in November. Peak activity onset varied
between December and January, but January was always included
among the 4 peak weeks for rotavirus detection. End of the epidemic
occurred in March or April. Our findings differ from those reported
by LeBaron et al10 in which peak activity in Mexico was reported to
occur in October–November. Our results, which were consistent
throughout a 6-year study period, show a presentation pattern closer
to that observed in Northwest and Midcentral states of the United
States.10 The differences in rotavirus activity observed in our study
and that reported in Mexico City could be explained by several
factors, including differences in geographic locations, climate and
period of time included in the study. These observations are useful
as a baseline to assess the effect of rotavirus and rotavirus vaccines
on gastrointestinal disease in our community.
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OUTBREAK OF EXTENDED SPECTRUM
�-LACTAMASE-PRODUCING KLEBSIELLA

PNEUMONIAE INFECTION IN A NEONATAL
INTENSIVE CARE UNIT RELATED TO

ONYCHOMYCOSIS IN A HEALTH
CARE WORKER
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Abstract: Four cases of infection by extended spectrum �-lacta-
mase-producing Klebsiella pneumoniae occurred in the neonatal
intensive care unit. Isolation, empiric therapy change and education
produced no effect. Newborn weekly colonization rates were
0–18.7%. One health care worker with onychomycosis was positive
for extended spectrum �-lactamase-producing K. pneumoniae. Iso-
lates were identical by molecular typing. Outbreak was controlled
when the health care worker was excluded from the neonatal
intensive care unit.
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During the past decades, more newborns weighing �1000 g have
survived, and this larger population of premature infants has

experienced an increase in infection in neonatal intensive care units
(NICU).1

Premature neonates with an immature immunologic response
and subjected to invasive devices such as catheters and mechanical
ventilation are at increased risk of infection and colonization by
nosocomial microorganisms.2 Several outbreaks caused by extended-
spectrum �-lactamase (ESBL)-producing Klebsiella pneumoniae
have been described.3–6 ESBLs are generally plasmid-encoded
�-lactamases present in Gram-negative bacteria that confer resis-
tance to most �-lactams except for carbapenems and cephamycins.
Risk factors for acquiring K. pneumoniae in the NICU are low birth
weight, parenteral nutrition, use of blood products and central
venous catheters.7

This study is a description of a nosocomial outbreak of K.
pneumoniae associated with persistent hand carriage by a health care
worker.

METHODS
The outbreak occurred in the NICU of a general community

hospital in Itapecerica da Serra in the State of São Paulo, Brazil. The
unit has 20 beds: 8 for intensive care; 10 for intermediate care; and
2 isolation rooms, distributed in 4 areas.

In July 1999, 4 cases of nosocomial infection by K. pneu-
moniae resistant to cephalosporins and aminoglycosides occurred; 3
infants had bacteremia and 1 had urinary tract infection.

The following measures were introduced by the infection
control team: weekly surveillance cultures (anal, nasal and oropha-
ryngeal) of all newly admitted patients to the unit; contact isolation
of all patients colonized by ESBL-producing K. pneumoniae; the
patients initially negative were cultured weekly until discharge from
the unit or turning positive; the protocol for empiric treatment of late
onset sepsis was changed from amikacin and oxacillin to imipenem;
education of all the staff regarding adequate patient care techniques
such as catheter and ventilator care, hand and patient hygiene; the
colonization rate was calculated on a weekly basis dividing the
number of new positive cases of colonization by the number of
newborns cultured.

After this intervention, new cases continued to appear. In
October 1999, hand cultures of all health care workers were carried
out for the purpose of hand hygiene practices.

MICROBIOLOGY
Cultures of the hands of health care workers were obtained

via swabs with Stuart medium. They were plated on selective
MacConkey medium. Initially identification and antimicrobial sus-
ceptibility testing were conducted with an automated system (Vitek;
BioMérieux), and ESBL production was evaluated with the disk
diffusion and E-test methods as described by the Clinical and
Laboratory Standards Institute.8–10 Later identification was con-
firmed using biochemical tests and antimicrobial susceptibility was
evaluated for imipenem, ciprofloxacin, ceftriaxone, ceftazidime,
cefoxitin, cefotaxime and cefoperazone by broth microdilution.11

Surveillance cultures of the infants were done by anal, nasal
and oropharyngeal swabs using sterile saline. Isolation, identifica-
tion and susceptibility testing were performed as described above.

Molecular typing of isolates that colonized 11 patients and 1
from a positive health care worker was performed by pulsed field gel
electrophoresis with restriction enzymes XbaI and SpeI as described
elsewhere12 K. pneumoniae previously known was used as a control.
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RESULTS
Twenty-five cultures were obtained from health care workers:

8 from doctors; 4 from nurses; and 13 from nurse assistants. The
hands of 1 nurse assistant were positive for ESBL-producing
K. pneumoniae. She presented signs of extensive onychomycosis on
the right thumb and was temporarily removed from patient care.
After that, there were no new surveillance cultures positive in the
NICU until the health care worker returned (5 weeks later). After her
return to the unit, new cases were identified, and she was excluded
from the NICU for treatment of her condition. Two months later, she
continued to be positive for K. pneumoniae. For 6 weeks after that,
there were no more new cases, and the outbreak was considered
ended (Fig. 1). Empiric treatment of late onset sepsis returned to
amikacin and oxacillin.

The only cases of disease occurred in July 1999 when the
outbreak was identified with 4 cases of invasive disease: 3 patients
with bacteremia; and 1 with urinary tract infection. During the
period of active surveillance, there were only cases of colonization.
Weekly colonization rates varied from 0 to 18.7%.

Molecular typing demonstrated that the isolates from patients
and the health care worker were identical (Fig. 2).

All isolates were susceptible to imipenem and ciprofloxacin,
and 57% were susceptible to ceftazidime and 42% to cefoxitin.

DISCUSSION
Persistent carriage on the hands of health care workers as the

source of outbreaks caused by Gram-negative rods is relatively
uncommon. Although in 1980 there was a description of an outbreak
by Citrobacter diversus in which the hands of a nurse with derma-
titis were implicated,13 it is more common that the sources of
Gram-negative outbreaks are environment-related.14–18 Staphylo-
coccus aureus is the microorganism most implicated in outbreaks
traced back to a health care worker (HCW) as the source. The
colonization of the anterior nares acts as a reservoir of S. aureus
and is a risk factor for surgical site and burn wound infections.19–22

In such outbreaks, respiratory tract infections in the colonized
HCW associated or not with hand carriage is a risk factor for infec-
tions in patients.

Among outbreaks caused by Gram-negative rods with an
identified environmental source, nonfermenters predominate. The
source include thermometers;14 taps;15 and hydrocoloid dressings.16

Other examples of environmental sources are Legionella spp. in
water,23 Salmonella spp. in nutrition,24 K. pneumoniae in human
milk suction devices,25 thermometers26 and ultrasonography gel.17

The use of artificial fingernails has been associated with
persistent colonization of HCW in outbreaks of Pseudomonas
aeruginosa27,28 and K. pneumoniae.29 The presence of dermatits as
a factor leading to persistent colonization of HCWs has been
described in outbreaks of S. aureus,21 C. diversus,13 Acinetobacter
calcoaceticus,30 and P. aeruginosa.31 The occurrence of dermatitis
on hands can lead to lower adherence to practices of hand hygiene.32

There have been descriptions of pseudooutbreaks caused by Strep-
tococcus pyogenes and S. aureus attributed to impetigo and cellulitis
in the hands of professionals working in the microbiology labora-
tory.33 Onychomycosis has been implicated as a factor associated
with persistent colonization with P. aeruginosa.27

Risk factors for the acquisition of ESBL-producing K. pneu-
moniae by patients are: prolonged hospital stay; the use of broad
spectrum antibiotics, especially cephalosporins; and the use of invasive
devices.9 These factors are usually the focus of investigation when an
outbreak occurs. In our study, a HCW with onychomycosis worked in
direct contact with patients in a neonatal intensive care unit and was
persistently colonized with ESBL-producing K. pneumoniae identical
with those obtained from clinical specimens from the patients. Onych-
omycosis may be a factor that maintains persistent colonization and
needs to be taken into consideration in outbreak investigations.
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FETAL BREECH PRESENTATION PREDISPOSES TO
SUBSEQUENT DEVELOPMENT OF SEPTIC ARTHRITIS

OF THE HIP

Theodore J. Cieslak, MD, and Michael Rajnik, MD

Abstract: We postulated a link between breech presentation and
septic arthritis of the hip. To examine the potential association
between these 2 relatively uncommon entities, we used the Patient
Administration Systems and Biostatistics Activity (PASBA) data-
base, which contains coded information derived from hospitaliza-
tions and ambulatory encounters at U.S. military hospitals world-
wide. Among a cohort of nearly 1 million infants born in a 14-year
period, 3.37% were found to be in the breech presentation. The rate
of septic arthritis of the hip or pelvis during the first year of life
among these breech infants was �1/8000, providing a relative risk
of 4.1 (95% confidence interval, �1.4–11.7) compared with the rate
among nonbreech infants. Fetal breech presentation predisposes to
the development of septic hip during the first year of life.
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Fetal breech presentation is associated with the orthopedic com-
plications of neonatal hip instability1 and congenital hip disloca-

tion.2 Experience with a neonate with concomitant breech deforma-
tion sequence and group B streptococcal septic arthritis of the hip
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led us to question whether breech positioning in utero predisposed to
the development of septic arthritis in the postnatal period. Given the
relative rarity of septic hip (1.2–2.6/100,000 children) and of breech
presentation (3–4%), a very large patient population would be
needed to answer this question.

The Patient Administration Systems and Biostatistics Activity
(PASBA) is an element of the U.S. Army’s Medical Command in
San Antonio, TX. Data management is a primary mission of
PASBA, which maintains inpatient and ambulatory data records
derived from hospital encounters at military facilities worldwide.
The strength of PASBA lies in the very large numbers of patients
potentially available through retrospective query. We used this
PASBA database to examine the putative association between
breech presentation and subsequent development of septic hip.

METHODS
Protocol approval was obtained through the Department of

Clinical Investigation at Brooke Army Medical Center. All patient
data relevant to this study were “deidentified”; informed consent
was thus unnecessary.

Although partial inpatient records for Army hospitals con-
tained within the PASBA database date back as far as 1964, we
chose 1989 as a starting point for this retrospective study. It was in
1989 that a more thorough and standardized “Standard Inpatient
Data Record” was implemented within the PASBA system. More-
over it was in 1989 that Air Force and Navy hospital data began to
be included within the system. We ended the study in 2002 so as to
have at least 1 full year of follow-up in all cases.

The PASBA database was queried electronically for the
following Diagnosis Group (DG) Codes: V3x.x, live birth; 652.1,
breech conversion; 652.2, fetal breech presentation; 669.6, breech
extraction; 711.05, septic arthritis of the pelvis and thigh.

Records of mothers with DG 652.2 were cross-matched with
those of children with DG 711.05 using the active duty service
member’s Social Security number. Although the database was also
queried for DGs 652.1 and 669.6, the numbers of these conditions
were too small to yield meaningful conclusions as to their indepen-
dent effect on the subsequent development of septic arthritis. Breech
conversion and breech extraction were therefore included among the
totals in DG 652.2. Fetal presentations other than breech (face,
brow, oblique, transverse) were not factored out from among the
“all-others” group, most of whom would be expected to present in
the vertex position. Rates of septic arthritis (DG 711.05) among
children whose gestation was complicated by breech presentation
were compared with those among children whose gestation involved
any other presentation. Statistical analysis of relative risk with 95%
Cornfield confidence intervals was conducted using the EpiInfo
statistics package, version 6.04 days. Significance (defined as P �
0.05) was assessed with the Fisher exact test.

RESULTS
From January 1989 through September 2002, there were

949,483 live births at U.S. Army, Navy and Air Force hospitals
throughout the world. Of these, 31,986 (3.37%) were complicated
by fetal breech presentation. During the first year of life, 4 cases
(0.012%) of septic arthritis subsequently occurred among the breech
group, whereas 28 cases (0.003%) occurred among the 917,497
nonbreech infants. When those children old enough to have appro-
priate length of follow-up were studied to age 6 years, 197 cases of
septic arthritis were noted among the nonbreech children, and 8
cases occurred in the breech group. Our results are summarized in
Table 1. The relative risk of septic arthritis of the hip among children
whose gestation involved breech presentation was 4.1 (95% confi-
dence intervals, 1.4–11.7) during the first year of life. Relative risk
was not increased beyond the first year of life.

DISCUSSION
The association between trauma and the subsequent develop-

ment of septic arthritis or osteomyelitis at the site of injury has long
been recognized. In infants, Edwards et al3 noted a propensity for
group B streptococcal osteomyelitis to involve the right proximal
humerus and postulated that this might be a result of trauma caused
by the passage of the shoulder beneath the maternal symphysis pubis
during vaginal delivery. We theorized that the mechanical stress
placed on the fetal hips and pelvis in the breech position might form
the traumatic nidus that leads to a similar propensity for the devel-
opment of septic arthritis of the hip. Our study lends support to this
theory.

The study has several limitations, however. Our ability to
access only those data entered into the database precludes a system-
atic examination of the microbial etiology of the infected hips. Our
index patient (a 1-month-old) had infection caused by group B
Streptococcus. A 1-year-old had infection caused by Staphylococcus
aureus, and another 1-year-old had an unspecified infection after a
case of varicella. The etiologic agents involved in the other 3 cases
of septic hip occurring among breech infants during the first year of
life (two 2-month-olds and an 11-month-old), as well as the patho-
gens involved in cases occurring in a 2-year-old and a 3-year-old,
were either unknown or were not entered into the database.

PASBA data on inpatients are entered by International Clas-
sification of Diseases, 9th revision (ICD-9) codes. We postulated
that it was fetal position rather than method of delivery that might
predispose an infant to subsequently develop pathology of the hip.
Because fetuses in the breech position might be delivered by breech
extraction (an “infant code,” coded in the newborn infant’s record),
breech conversion or caesarean section (both maternal codes), we
elected to use DG 652.2 (breech presentation, a maternal code) to
include all fetuses in this position late in gestation. Despite the

TABLE 1. Rates of Septic Arthritis of the Hip Among Breech and Nonbreech Infants During the First 6 Years of Life

Age
(yr) Total No.* Nonbreech Nonbreech � SA Incidence/

100,000 Breech Breech � SA Incidence/
100,000 P†

0–1 949,483 917,497 28 3.1 31,986 4 12.5 0.02
1–2 895,645 865,305 58 6.7 30,340 2 6.6 NS
2–3 843,008 814,322 24 2.9 28,686 1 3.5 NS
3–4 788,461 761,529 38 5.0 26,932 1 3.7 NS
4–5 732,864 707,647 27 3.8 25,217 0 0 NS
5–6 674,670 651,353 22 3.4 23,317 0 0 NS

*Includes only those patients with adequate length of follow-up. Thus there are more patients in the 0–1-year age group than in the 5–6-year age group as the 5–6 group excludes
anyone born during the last 6 years of the study.

†Two-tailed P value by Fisher’s exact test.
SA indicates septic arthritis; NS, not significant (P � 0.05).
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inclusion of nearly 1 million deliveries, the numbers of breech
extractions and conversions were too small to permit assessment of
the role of delivery method on the incidence of septic hip.

Within the military, medical records of all family members
are coded and referenced using the Social Security Number (SSN) of
the active duty service member “sponsor” (with an attendant prefix).
This creates potential problems in the case of newborn infants. For
example, an infant born to a single servicewoman would be refer-
enced under this servicewoman’s SSN. If it were later determined
that another serviceman was the father, that record might be reas-
signed a new SSN. In such cases, linking a child’s record with that
of his/her mother would be difficult or impossible.

Furthermore the ICD-9 coding system has no specific code
for septic hip. Rather this entity is coded as DG 711.05, septic
arthritis of the pelvic region and thigh. Inclusion of conditions such
as sacroiliitis would contaminate the data. Despite these limitations,
which would likely affect both the breech and nonbreech groups
equally, our data show a statistically relevant 4-fold risk of devel-
oping septic arthritis of the hip or pelvis during the first year of life
among children whose in utero position involved a breech presen-
tation. Although significant, the risk is low; even among breech
infants, the risk of developing septic hip is only �1/8000.
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HEPATITIS A VIRUS INFECTION PRESENTING
WITH SEIZURES

Sebahat Cam, MD,† Deniz Ertem, MD,†
Ozge Altun Koroglu, MD,* and Ender Pehlivanoglu, MD†

Abstract: Hepatitis A infection rarely causes extrahepatic manifes-
tations. Here we present a 5-year-old patient with an initial com-
plaint of nuchal rigidity and convulsions during the course of
hepatitis A infection. Because hepatitis A virus RNA was demon-
strated in the cerebrospinal fluid, it was thought that convulsions
might be related to this viral infection.
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Although hepatitis A virus infection has usually a self-limited
clinical course during childhood, it may occasionally be related

to autoimmune and neurologic manifestations such as vasculitis,
arthritis and meningoencephalitis.1,2 Seizures are rarely associated
with acute viral hepatitis. To our knowledge, 2 pediatric patients
have been reported to have convulsions during the course of the
disease.3 A 5-year-old patient with an initial complaint of convul-
sion during the course of hepatitis A infection is presented. This is
the first case in the literature in which hepatitis A IgM and viral
RNA were detected in the cerebrospinal fluid (CSF).

CASE REPORT
A 5-year-old boy was admitted to the hospital because of

generalized tonic-clonic convulsions. He had had 4 convulsions
lasting 1–10 minutes in the last 24 hours. He complained of fatigue
starting 1 week before admission. Past medical history was unre-
markable with no history of head trauma, seizures or drug intake.
There was no family history of febrile seizures or epilepsy.

On admission, the child was well-nourished and well-devel-
oped, awake and oriented. Physical examination revealed a nonfe-
brile child with slight jaundice. His liver was palpated 3 cm below
the costal margin with mild tenderness over the right upper quadrant.
There were no motor or sensory deficits on neurologic examination,
and the only pathologic finding was the presence of nuchal rigidity.
He was afebrile during the hospital stay.

Laboratory studies were normal regarding plasma concentra-
tions of glucose, electrolytes, renal function tests, coagulation profile
and complete blood cell count. Liver function tests were elevated
(aspartate aminotransferase, 642 units/L; alanine aminotransferase,
1347 units/L; alkaline phosphatase, 620 units/L) with normal total
protein and albumin values. Total serum bilirubin concentration was
7.6 mg/dL with a direct fraction of 7.1 mg/mL. Because the patient
was icteric and had elevated liver function tests, the etiology of acute
hepatitis was investigated. IgM and IgG antibodies to hepatitis A
virus were detected in the serum of the patient. The serologies for
other hepatotrophic viruses (hepatitis B virus, hepatitis C virus,
Epstein-Barr virus, herpes simplexvirus and cytomegalovirus) were
negative. Blood and urine cultures remained sterile. Serum ammo-
nia, lactate and seruloplasmin values were also within normal limits.

Abdominal ultrasonography revealed increase in echogenicity
of the liver parenchyma. Because the patient presented with acute
seizures, a computerized tomographic scan of the central nervous
system was performed to exclude trauma, hemorrhage and infarc-
tion. The magnetic resonance imaging of the brain was normal, and
there were no signs of parenchymal abnormality or increased intra-
cranial pressure. Electroencephalographic examination, performed
on the next day of convulsions, was normal.

Because there was nuchal rigidity, a lumbar puncture was
done to rule out a central nervous system infection. CSF was clear
without any cells, the glucose concentration was 71 mg/dL and
protein value was 20 mg/dL. The fluid culture was sterile. IgM for
hepatitis A virus was positive in CSF. Further polymerase chain
reaction examination of CSF for hepatitis A virus RNA was also
positive.

DISCUSSION
Hepatitis A virus infection is usually a self-limited disease

during childhood.1,2 Autoimmune and neurologic manifestations
such as cutaneous vasculitis, cryoglobulinemia, arthritis, glomeru-
lonephritis, Guillain-Barré syndrome, radiculomyelopathy and me-
ningoencephalitis were recently recognized.2–4 Neurologic manifes-
tations are rare during the course of acute hepatitis A infection.5–7

The pathogenesis of seizures in acute viral hepatitis remains ob-
scure. Disturbed detoxification process by the diseased liver and
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accumulation of the toxic metabolic products is one proposed
mechanism.8 The second mechanism might be the direct invasion of
the central nervous system by hepatitis A virus9; this has never been
documented in humans. Immunologic mechanisms and activation of
a latent neurotrophic virus by hepatitis A virus have been proposed
but unproved at present.

Our patient was admitted to the hospital after having gener-
alized tonic-clonic seizures. There was no history of previous
convulsions. Predisposing factors such as head trauma, drug intake,
fever or family history of epilepsy were excluded. He was awake,
oriented and cooperative and his neurologic examination was unre-
vealing. Biochemical, serologic and metabolic investigations did not
provide a reason for the seizures except the presence of hepatitis A
virus in CSF. Because the other causes of convulsions were ex-
cluded, it was thought that the seizures might be related to hepatitis
A virus infection. Detection of IgM antibody to hepatitis A virus in
blood and CSF and viral RNA in the CSF supported our conclusion.
During 2 years of follow-up of our patient, no further seizure activity
or liver dysfunction has been detected. To our knowledge, this is the
first patient in whom hepatitis A viral RNA has been detected in
CSF and might provide an explanation for seizure activity.

Hepatitis A virus infection has a mild and self-limited course
in childhood; nevertheless it should be added to the differential
diagnosis of acute seizures if the liver enzymes are concomitantly
elevated.
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CONGENITAL CYTOMEGALOVIRUS INFECTION
DIAGNOSED BY POLYMERASE CHAIN REACTION
WITH THE USE OF PRESERVED UMBILICAL CORD

Hiroko Kakizawa, MD,* Akihisa Okumura, MA,*
Yoshiko Suzuki, MD,* Jun Natsume, MD,† Hiroshi Kimura, MD,*
Tamiko Negoro, MD,* and Kazuyoshi Watanabe, MD‡

Abstract: We report a patient with congenital cytomegalovirus
infection diagnosed retrospectively by real time polymerase chain
reaction with the use of a preserved umbilical cord. The patient had
mild developmental delay without apparent hearing loss at the
diagnosis. Congenital cytomegalovirus infection was suspected on
the basis of magnetic resonance imaging that showed abnormal
signal intensities in the gray-white matter junction.
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The neurologic sequelae of congenital cytomegalovirus (CMV)
infection differ depending on the timing of infection.1 Infection

in the third trimester can result in mental retardation and hearing loss
in the infant. It is difficult to diagnose asymptomatic congenital
CMV infections retrospectively after late infancy. Neuroimaging
findings vary widely according to the timing of infection.1–6 Normal
gyral pattern, mild ventricular and sulcal prominence and white
matter abnormalities are characteristic in patients infected near the
end of gestation including in asymptomatic infants.7

Virologic proof is also difficult in patients with asymptomatic
congenital CMV infection beyond neonatal period. However, there
have been several reports on retrospective diagnosis of congenital
CMV infection by polymerase chain reaction (PCR) for umbilical
cord or blood stored on a Guthrie card.8,9 We report a patient with
a mild developmental delay caused by congenital CMV infection
retrospectively proven by polymerase chain reaction with the use of
preserved umbilical cord.

PATIENT REPORT

History. The patient was a 20-month-old girl at the first presentation.
She was the first child of healthy nonconsanguineous parents.
Although intrauterine growth retardation and oligohydramnion were
recognized after 30 weeks of gestation, she was uneventfully born at
38 weeks of gestation by spontaneous delivery. Her Apgar score was
9 and 9 at 1 and 5 minutes, respectively. Her birth weight was
1816 g (�2.0 SD). Her neonatal course was unremarkable.

Her developmental milestones were mildly delayed. She
achieved head control at 5 months of age, sat alone at 11 months and
walked without support at 22 months. She spoke a word at 11
months of age and �20 words at 18 months of age. The develop-
mental quotient at 2 years 6 months of age was 78 by the new K
form developmental test.10 Brainstem auditory evoked potentials at
20 months of age were normal at 80 dB. However, follow-up
brainstem auditory evoked potentials at 4 years of age revealed
slightly abnormal interwave separation.

Magnetic resonance imaging (MRI) was performed at 21
months of age. Axial T1-weighted images revealed multiple foci of
low signal intensity in the gray-white matter junction. Axial T2-
weighted images showed abnormal high intensities in the same
region as T1-weighted images. Polymicrogyria or other cortical
malformations were not observed.
Detection of CMV DNA. Detection of CMV DNA was performed by
a real time quantitative PCR, as previously described,11–14 with
preserved umbilical cord. Briefly DNA was extracted from 5 mg of
navel string using a QIAamp Blood Kit (Qiagen, Hilden, Germany).
The real time PCR assay with a fluorogenic probe was performed
with a TaqMan PCR kit and a Model 7700 Sequence Detector
(Applied Biosystems, Foster City, CA). The amount of CMV-DNA
was calculated and expressed as the number of virus copies per �g
of DNA. From the patient’s umbilical cord, 445 copies/�g DNA of
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CMV DNA were detected. This result confirmed congenital CMV
infection in the patient.

DISCUSSION
In our patient, MRI findings prompted us to consider congen-

ital CMV infection. There have been several MRI studies on
symptomatic and asymptomatic congenital CMV infection.1–4 In-
fection before the 18th week of gestation leads to lissencephaly,
whereas infection between the 18th and 24th weeks of gestation
leads to focal dysplastic cortices. Normal cerebral cortices with
delayed myelination are observed in infants infected during the third
trimester. White matter lesions manifested as increased water are
observed in children infected at any gestational age.7 White matter
changes are prominent in gray-white matter junctions and in
periventricular zones. Characteristic white matter abnormalities in
mildly retarded infants can be an indication of congenital CMV
infection, although they are nonspecific.

Virologic diagnosis of congenital CMV infection is not dif-
ficult when an infant has characteristic symptoms at birth such as
petechiae, hepatosplenomegaly, jaundice and microcephaly with
calcification. Virologic confirmation is made by isolation of CMV
from the urine or detection of CMV-DNA from the urine or blood in
infants within 2 weeks after birth.3 Detection of IgM CMV antibody
is serologic proof. However, most asymptomatic infants will be
missed during the neonatal period. Retrospective diagnosis of con-
genital CMV infection in a child can be difficult. It is a Japanese
tradition to dry and store the umbilical cord of an infant. Our study
showed that PCR with the use of umbilical cord is useful in
retrospective diagnosis of congenital CMV infection, as reported in
several previous reports.15

In conclusion, we proved congenital CMV infection by PCR
with umbilical cord retrospectively in a patient with mild mental
retardation whose MRI showed abnormal signal intensities in the
gray-white matter junction without cortical abnormalities.
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PHOTOBACTERIUM DAMSELA BACTEREMIA
IN A CHILD WITH SICKLE-CELL DISEASE
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Abstract: Photobacterium damsela was identified in a blood culture
taken from a child with sickle-cell disease. This is the first report of
this organism in humans in the Caribbean. The microbiology of this
organism and its identification are discussed. The clinical presenta-
tion in humans and the role of the immune status of the patient are
reviewed.
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Photobacterium damsela was first identified in 1981 as Vibrio
damsela and later classified as Listonella damsela before

being recently reclassified as P. damsela on the basis of pheno-
typic data. This organism got its name from the damselfish
Chromis punctipinnis, perhaps its most common victim, which
develops ulcers when infected with the bacterium. Like other
vibrios, the organism is a halophilic Gram-negative, curved
bacillus and is a natural inhabitant of the marine environment.
The organism produces an exotoxin that is lethal in mice. This
toxin is a cytolysin known as damselysin that appears to have
strong hemolytic action on erythrocytes.1 It is distinct from the
toxins produced by some of the other vibrios such as Vibrio
vulnificus, Vibrio parahaemolyticus and Vibrio cholerae.

Although it primarily infects fish, there have been rare reports of
P. damsela being the cause of septicemia2–4 and necrotizing fasciitis5,6

in humans. Wound infection by P. damsela has been reported in 21
patients in English language journals to date, most of whom were from
North America. This commonly follows exposure to brackish water or
injury by saltwater animals.7 P. damsela is a pathogen in immunocom-
promised and healthy hosts and can cause fulminant infections that are
rapidly fatal even in immunocompetent hosts.

Although fishing is an important occupation in the Caribbean,
there have been no reports of this pathogen in fish or humans. We
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report the first case of P. damsela in the Caribbean in a child with
sickle-cell disease, a disease that is known to impair the immune
response.

CASE REPORT
S.W., identified by newborn screening as having sickle-cell

disease, was followed from 1 month of age at the Sickle Cell Unit,
the University of the West Indies. Penicillin prophylaxis was begun
at 4 months of age, and the parents were compliant with this therapy.
His course was unremarkable except for mild intermittent asthma
and an episode of acute chest syndrome at 2 years 5 months of age.

At 2 years 5 months of age, he presented to a physician with
a history of fever and dysuria for which trimethoprim-sulfamethox-
azole (TMP-SMX) was prescribed. He remained unwell and thus
presented to the University Hospital of the West Indies with a
temperature of 39.3°C. Blood and urine were cultured with the
results reported below. He was treated with amoxicillin/clavulanic
acid, erythromycin, albuterol and oxygen. The albuterol and oxygen
were discontinued when suspicion of an acute respiratory event was
negated.

When a detailed history was obtained, it was learned that just
before the child’s illness, he had been handling fish brought home by
his father who worked in a fish factory. At that time, he had an open
right buttock wound which he scratched while handling the fish.
Although the patient’s wounds were healing well at the time of
presentation and did not appear to be infected, it may have served as
the portal of entry for the P. damsela organism. The organism would
also have been eradicated by the antibiotics prescribed on presen-
tation to the hospital.
Microbiologic Data. Blood received from the patient in one BacTec
(Paed) bottle for culture and susceptibility testing was positive
within 48 hours of incubation in the BacTec 9240 machine. A
subsequent Gram stain done showed Gram-negative bacilli. The
blood was then plated on to MacConkey agar and the non-lactose-
fermenting bacteria that grew in 24 hours were identified and tested
for susceptibility to antibiotics by the VITEK system (bioMérieux,
Marcy-l’Etoile, France). The organism was identified as P. damsela
and was susceptible to ampicillin, ceftriaxone, gentamicin and
TMP-SMX and resistant to cefuroxime.

A significant growth of Escherichia coli was isolated from a
catheter specimen of urine received from this patient. The organism
was susceptible to a wide range of antibiotics including amoxicillin-
clavulanic acid, noroxin and ceftriaxone and was resistant to ampi-
cillin and TMP-SMX.

DISCUSSION
This is the first report of P. damsela infection in the Caribbean,

although the organism has been found in warm ocean waters around the
world.8 The identification of this organism is likely valid as it occurred
as a pure growth within 48 hours and was identified by the BacTec
system. Although the urinary tract infection was probably the major
cause of the morbidity seen in this patient, the isolation of a pure growth
of P. damsela in blood culture from this patient demonstrates that this
organism is present in the local fish population and should be consid-
ered in humans who present with appropriate symptoms. This organism
might not have been specifically identified before the introduction of the
BacTec 9240 system in our laboratory in 2001. Molecular techniques
such as polymerase chain reaction for the diagnosis of P. damsela9 are
unavailable locally.

Patients with sickle-cell disease are susceptible to infections
by encapsulated organisms. P. damsela is sometimes encapsulated,
with the encapsulated strains being more virulent. It is thus likely
that this patient’s sickle-cell disease status may have contributed to

his infection with P. damsela. Immunocompetent persons may be
affected by this organism.

It is difficult to determine the role that P. damsela played in
this child’s condition because there were comorbid conditions.
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Abstract: Nasal and middle ear specimens collected from children
with acute otitis media were subjected to viral isolation and bacteria
culture. All virus-negative specimens underwent reverse transcrip-
tion polymerase chain reaction to detect human metapneumovirus.
Three of 126 middle ear specimens were positive by this assay.
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Studies have documented a close association between acute otitis
media (AOM) and viral upper respiratory tract infection (URI)

with respiratory syncytial virus (RSV), parainfluenza virus, adeno-
virus and influenza virus.1 The occurrence of AOM shows extensive
seasonal variation, and in temperate regions the incidence rates are
highest during winter, which parallels the incidence of viral URI.1

The human metapneumovirus (hMPV), first isolated from
children with URI in 2001,2 may be a one of the major causative
agents of URIs in young infants.3 AOM is considered as a possible
complication,4–7 but these studies neither identified the bacterial
pathogens of AOM nor examined microbiologically the middle ear
fluid specimens. There has been no report of the detection of hMPV
from patients with AOM. This study was aimed at the detection of
hMPV from children with AOM.
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METHODS
Between January 1 and May 31, 2003, a total of 138

children with AOM (94 bilateral AOM, 22 right AOM, 22 left
AOM) were enrolled in the continuing study of the AOM in the
Department of Otolaryngology, Tohoku Rosai Hospital. The
diagnosis of otitis media was made on the basis of pneumatic
otoscopic finding of fluid in the middle ear and also redness or
bulging of the tympanic membrane. Of these patients, 81 were
boys (59%) and 57 were girls (41%). Thirty-nine (28%) were
younger than 12 months of age, 51(37%) were between 12 and 24
months of age, 20 (14%) were between 24 and 36 months of age,
25 (18%) were between 3 and 10 years of age and 3 (2%) were
older than 10 years of age.

A middle ear fluid (MEF) specimen was obtained by tympa-
nocentesis from one ear of each patient with either bilateral or
unilateral AOM. Nasopharyngeal aspirate (NPA) specimens were
collected from the nasopharynx through the nostrils. The specimens
were sent immediately for bacterial culture to Tohoku Rosai Hos-
pital or stored at 4°C in the clinic until they were transported to the
Virus Research Center, Sendai Medical Center, within a few days of
sampling. After arrival at the center, virus isolation was performed
by microplate methods8 with the use of 5 cell types (human embryo
fibroblasts, HEp2, Madin-Darby canine kidney, Vero and HMV-II)
subcultured on the 96-well microplates for the recovery of influenza
viruses, parainfluenza viruses, RSV, adenovirus, rhinovirus and
enterovirus. After inoculation of clinical samples onto cells, the
cytopathic effects were examined daily for 2 weeks. Final identifi-
cation of viruses was accomplished by standard neutralization tests
with authentic antibodies or based on analyses of their genetic
information.

NPA and MEF specimens that were virus culture-negative
were tested by reverse transcription-PCR for the detection of
hMPV. Briefly viral RNA was extracted from 100-�L samples
with an RNeasy kit (Qiagen, Hilden, Germany) and complemen-
tary DNA was synthesized using 11 �L of eluted RNA with
Moloney murine leukemia virus and random hexamer primers
(Invitrogen, Carlsbad, CA). PCRs were designed to amplify the N
or F gene of hMPV, and complementary DNA was amplified by
a standardized PCR protocol with ExTaq (TaKaRa Bio, Otsu,
Japan). The primer set used for the first PCR of the N gene were
5�-TTCAAGGATTCACCTGAGTG-3� (N-1) and 5�-TCCTTAAG-
CAAGGTTGCCAT-3� (N-2), and that for the nested PCR was N-1
and 5�-ACCACTTGGACTTCACTGCC-3� (N-3).9 The primer set
for detection of the F gene was adopted from that described by Peret
et al10 The primer pair MPVF1f and MPVF1r, as described by Peret

et al, was used for the first PCR of the F gene, and that for the nested
PCR was MPVF1r and our original MVPF1f-2 (5�GTAAGAA-
GAAAAGGGTTCGG3�). We confirmed the results by direct se-
quencing of the PCR products with a Thermo Sequence Cy5.5
Terminator sequencing kit (Amersham Pharmacia Biotech, Piscat-
away, NJ) and an automated Gene Rapid sequencer (Amersham
Pharmacia Biotech).

RESULTS
We isolated respiratory viruses from 36 (26%) of 138 NPA

samples: 14 influenza viruses (9 influenza A/H3N2 viruses and 5
influenza B viruses); 7 adenoviruses; 4 RSVs; 4 parainfluenza
viruses; 2 measles viruses; 2 cytomegaloviruses; and one each of
enterovirus, rhinovirus and herpes simplex virus groups. Twelve
(9%) of 138 MEF samples were virus-positive: 5 A/H3N2 influ-
enza viruses; 2 adenoviruses; 2 measles viruses; and 1 each of
RSV, enterovirus and rhinovirus. For each virus-positive MEF
sample, the same type of virus was also isolated from NPA
sample.

We cultured bacteria from 127 NPA samples (92%) and 70
MEF samples (51%) of 138 specimens. Of the 127 NPA samples,
Streptococcus pneumoniae was detected in 15 cases, Haemophilus
influenzae in 22, Moraxella catarrhalis in 7, S. pneumoniae and
H. influenzae in 17, S. pneumoniae and M. catarrhalis in 26, H.
influenzae and M. catarrhalis in 14 and other bacteria in 26, whereas
in the 70 MEF samples, there were 25, 26, 5, 4, 0, 0 and 10 positive
cases, respectively.

One hundred two NPA samples and 126 MEF samples that
were virus-negative underwent reverse transcription-PCR for the
detection of hMPV. Results were positive in 8 NPA samples and 3
MEF samples. The corresponding NPA samples of the 3 hMPV
MEF samples were also positive for hMPV. Bacterial pathogens
were found in the nasopharynges of 8 hMPV-positive cases, 7 being
positive for H. influenzae, S. pneumoniae and/or M. catarrhalis. In
1 patient, patient A, hMPV was detected in the MEF and NPA
samples, but a bacterial pathogen could not be cultured from the
MEF sample (Table 1).

DISCUSSION
The detection of viruses in MEF samples of AOM is a central

piece of evidence for a possible role of viruses in its pathogenesis,
and we have detected hMPV from 3 MEF samples. The viral
infection could cause congestion of the nasal and nasopharyngeal
mucosa, resulting in Eustachian tube dysfunction which is an im-

TABLE 1. Detection of hMPV and Bacteria in NPA and MEF Specimens

Patient Age (mo) Sex AOM
hMPV* Bacteria†

NPA MEF NPA MEF

A 20 F Bilateral � � Haemophilus influenzae
B 11 M Bilateral � � Streptococcus pneumoniae S. pneumoniae
C 40 F Bilateral � � S. pneumoniae/Moraxella

catarrhalis
S. pneumoniae

D 17 F Bilateral � � M. catarrhalis
E 24 F Bilateral � � S. pneumoniae/M.

catarrhalis
F 10 M Bilateral � � S. pneumoniae/M.

catarrhalis
G 5 M Bilateral � � H. influenzae H. influenzae
H 5 M Bilateral � � H. influenzae/S.

pneumoniae
H. influenzae

*Detection by nested PCR.
†Detection by culture methods.
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portant factor in the pathogenesis of AOM.1 In patient A, no
bacterial or viral pathogen other than hMPV was detected in the
MEF sample. Although we have not excluded other pathogens by
alternative methods, this finding suggests the possibility that hMPV
could be the sole pathogen for AOM. In contrast, hMPV was also
detected from MEF samples of 2 cases in which S. pneumoniae was
detected. The interaction of virus and bacteria in the pathogenesis
of AOM is not fully understood. Animal studies suggests that
viral infections confer a greater risk of AOM with colonization of
S. pneumoniae and H. influenzae in the nasopharynx and worsen
the clinical course of bacterial AOM.1 Further studies are needed
to clarify whether the interactions of hMPV with bacterial infec-
tions might have an effect on the inflammatory processes in the
middle ear.

We used 2 diagnostic methods: nested PCR for hMPV; and
viral isolation for other respiratory viruses. The PCR-based diag-
nostic techniques, especially nested PCR, heighten the sensitivity of
the detection test. Furthermore the numbers of viruses were rela-
tively low compared with those in other studies reporting the role of
viruses in AOM.1 Our study could have underdetected viruses,
because only a virus isolation technique was used. Care must be
taken in the comparison of the prevalence rates of hMPV with other
viruses in our study.

Although, we could demonstrate that hMPV was associated
with cases of AOM in children in winter and spring, we do not have
definitive pathologic and microbiologic evidence to prove that
hMPV can cause AOM.
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Abstract: Hydrocephalus is a rare complication of mumps. We
report an 8.5-year-old boy with acute hydrocephalus associated with
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The mumps myxovirus has a predilection for glandular and
nervous tissues. Aseptic meningitis and/or encephalitis is a

common manifestation of mumps infection.1 Mumps meningoen-
cephalitis causing acute hydrocephalus is a rare condition.2–4 We
report a child with mumps meningoencephalitis in whom hydro-
cephalus developed rapidly as a result of aqueductal stenosis.

CASE REPORT
On May 13, 2004, an 8.5-year-old boy was admitted to our

clinic with the complaints of headache, vomiting and convulsion. He
had been admitted to a local hospital with the diagnosis of mumps
when bilateral parotid gland swelling appeared 10 days earlier. His
local pediatrician referred him to our hospital because of “convul-
sive attacks, disoriented and semicomatose.”

At the time of admission, the patient had a normal blood
pressure and temperature. On neurologic examination, he was stu-
porous, responding to painful stimulation by opening his eyes and
withdrawing. There was nuchal rigidity and Kerning and Brudzinski
signs. Funduscopic examination, light reflex and deep tendon re-
flexes were normal. Glasgow Coma Scale was 10.

The cerebrospinal fluid (CSF) was clear, with protein of 214
mg/dL and pleocytosis of 200/mm3 cell count (lymphocytes). IgM
for mumps determined qualitatively in the patient’s CSF and serum
by enzyme-linked immunosorbent assay was positive. No bacterial
microorganism grew from CSF cultures. An electroencephalogram
revealed diffused abnormal slowing of the wave activity. A cranial
computed tomography scan showed marked dilatation of the lateral
and third ventricles with a normal fourth ventricle, without evidence
of a space-occupying lesion. The patient was treated with antiedema
therapy, and a ventriculoperitoneal shunt was placed. In the fol-
low-up period of 8 weeks, the patient improved. When evaluated in
September 2004, the patient had no neurologic deficit and had a
normal school performance.

DISCUSSION
Mumps virus commonly invades the central nervous system,

where it may produce no neurologic disease or initiate either aseptic
meningitis or encephalitis. Depending on the criteria used for diag-
nosis, the incidence of meningitis or meningoencephalitis varies
from a low figure of 10% to as high as 65%.3 Moreover the finding
of ependymal cell and cytoplasmatic inclusions of viral nucleocap-
sid-like material in the CSF of patients with mumps meningitis
supports the hypothesis that mumps may cause granular ependymitis
and, in rare instances, severe ependyma and subsequent aqueduct
occlusion.5–7
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In 1920, Dandy8 was the first to suggest the role of inflammatory
processes in the pathogenesis of aqueductal stenosis. Johnson et al,9,10

first described the possible role of mumps viruses in the etiology of
human hydrocephalus in suckling hamsters by intracerebral inoculation
of mumps virus. Since then, 17 cases of hydrocephalus probably related
to mumps virus infection have been reported in the literature.2–4

In the patients with meningitis or meningoencephalitis, the
lag between mumps infection and hydrocephalus ranged from
24–48 hours to 19 years,2,4 the latter seeming to be independent of
the acute infectious event. This aspect can be deduced from the
clinical cases of mumps previously published from the experimental
studies on viral inoculations in rodents.9,11

In our case history, parotid gland swelling and a rise in IgM
mumps antibody titer in the patient’s serum and CSF strongly
suggested mumps meningoencephalitis. Our patient’s cranial com-
puted tomography scan showed marked dilatation of the lateral and
third ventricles with normal fourth ventricles, suggesting aqueductal
stenosis. The patient was managed by performing a ventriculoperi-
toneal shunt.4 In this patient, the time interval between mumps
symptoms and acute obstructive hydrocephalus was 10 days, sug-
gesting a rapid viral progression to the central nervous system.
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