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Abstract

nosed and treated by laparoscopy.

causing ovarian abscess, may cause the infection.

Background: Ovarian abscesses, which occur mostly in sexually active women via recurrent salpingitis, occur rarely
in virginal adolescent girls. Here, we present a case of an ovarian abscess in a virginal adolescent girl who was diag-

Case presentation: A 13-year-old healthy girl presented with fever lasting for a month without abdominal pain.
Computed tomography scan and magnetic resonance imaging indicated a right ovarian abscess. Laparoscopic sur-
gery revealed a right ovarian abscess with intact uterus and fallopian tubes. The abscess was caused by Staphylococ-
cus aureus. The patient recovered completely after excision of the abscess, followed by antibiotic treatment.

Conclusions: Ovarian abscess may occur in virginal adolescent girls; Staphylococcus aureus, an uncommon species
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Background

Ovarian abscess (OA), a form of tubo-ovarian abscess
(TOA), is a complication of pelvic inflammatory disease
(PID), which most often occurs in sexually active women
via recurrent salpingitis [1]. Hence, OA is rare in virginal
adolescent girls [2]. Since torsion of the OA, rupture
leading to sepsis, and infertility may occur, quick diagno-
sis and laparoscopic treatment is strongly recommended
[1, 2]. Here, we present a case of OA in a virginal adoles-
cent girl who was treated by laparoscopy.
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Case presentation

A 13-year-old healthy virginal adolescent girl was
referred to the university hospital by a local doctor
after she presented with persistent fever (up to 39 °C
for a month) without any other symptoms. Laboratory
data showed a white blood cell (WBC) count of over
10.0 x 103/uL. and a C-reactive protein (CRP) level of
approximately 7.0 mg/dL. The patient had been treated
with oral amoxicillin and tosufloxacin for 2 weeks based
on a suspected bacterial infection; however, the blood
cultures performed on the day of referral to the univer-
sity hospital were negative.

Besides a body temperature of 37.4 °C, physical exami-
nation by the pediatric physician in the university hospi-
tal revealed no abnormalities. The patient had no history
of dental treatment, trauma, or cystitis. Laboratory data
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showed a WBC count of 8.1x 10%/uL, a hemoglobin
level of 11.5 g/dL, a platelet count of 29.5 x 10*/uL, and
a CRP level of 6.4 mg/dL. Additionally, assays for soluble
interleukin-2 receptor and autoantibodies, indicative of
malignant lymphoma and collagen disease, respectively,
were negative. Serological tests for human immunode-
ficiency virus and tuberculosis were also negative. The
rapid antigen test for group A streptococci and polymer-
ase chain reaction test for coronavirus disease 2019 were
also negative.

Trans-abdominal ultrasound showed a pelvic mass
measuring 6 cm; therefore, gynecologists were consulted.
Menarche had occurred at the age of 12 years. The men-
strual cycle was irregular, and the development of breast
and pubic hair was in Tanner stage II. The patient had a
height of 150 cm and body weight of 35 kg. The patient
had no history of sexual activity, sexual abuse, or trans-
vaginal maneuver; therefore, bimanual examination was
not applicable to this patient.

Computed tomography (CT) scan was performed ini-
tially to evaluate the blood supply into the ovarian tumor
and evaluate for other sources of fever. The scan revealed
a unilateral and unilocular ovarian mass with a thick, uni-
form, enhancing wall. Additionally, the fluid in the mass
was dense. These observations suggested the presence of
OA (Fig. 1a, b). Pyosalpinx was not confirmed. CT scan
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revealed no other possible origin of fever. Magnetic
resonance imaging (MRI) revealed intermediate signal
intensity on T2-weighted images, low signal intensity on
T1-weighted images, high signal intensity on diffusion-
weighted imaging (DWI), and the apparent diffusion
coefficient (ADC) indicated low diffusion. These observa-
tions also indicated the presence of OA (Fig. 1c—f).
Taking into consideration the risk of ovarian torsion
and acute sepsis due to persistent fever, laparoscopic
surgery, involving four incisions to insert four ports, was
performed for confirmation and excision of the abscess.
Laparoscopy revealed a right ovary, swollen by 5 cm,
with an intact fallopian tube (Fig. 2a); an intact left ovary
with intact fallopian tube; and a small amount of ascites.
Puncturing of the swollen right ovary revealed inter-
nal pus, which confirmed the diagnosis of OA. The pus
was collected for bacterial culture and the abscess was
excised without any substantial compromise to the ovary
(Fig. 2b, c). We performed pelvic washing. The postop-
erative laboratory data 3 days after surgery showed a CRP
level of 13.8 mg/dL. The patient received intravenous
cefmetazole for 5 days at a dose of 2 g/day to prevent
recurrence of the infection. The postoperative course
was uneventful, and the patient was discharged 6 days
after surgery; the CRP level on the day of discharge was
4.12 mg/dL. The bacterial culture of the abscess showed

Fig. 1 Computed tomography scan shows a unilateral and unilocular ovarian mass with dense fluid and a thick, uniform, enhancing wall in a
transverse section image (a) and a sagittal image (b). Magnetic resonance imaging shows a right ovarian mass with intermediate signal intensity
on T2-weighted image (c), low signal intensity on T1-weighted image (d), high signal intensity on diffusion-weighted image (e), and low diffusion,
indicated by the apparent diffusion coefficient (f). The white arrow shows the abscess
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Fig. 2 Laparoscopy shows the right ovarian abscess with intact fallopian tube and intact left ovary with intact fallopian tube before excision (a)
and during excision (b, ). The black arrow shows the abscess. The histological findings revealed granulation tissue with neutrophilic infiltration,
suggesting abscess formation in ovary, without indication of basal ovarian tumor (scale bar: 500 um) (d)

the presence of methicillin-susceptible Staphylococcus
aureus. Oral cefaclor at a dose of 900 mg/day was con-
tinued for 14 days after intravenous cefmetazole. The
histological findings revealed granulation tissue with
neutrophilic infiltration, suggesting abscess formation
in the ovary, without indication of basal ovarian tumor
(Fig. 2d). Malignancy was not observed. Finally, CRP
level was within the normal range, and MRI performed
1 month after surgery showed no recurrence of OA.

This study did not require ethics approval by the insti-
tutional review board at Fukushima Medical University.
Written informed consent was obtained from the patient
and her mother for the publication of the report.

Discussion and conclusions

The present case demonstrates that OA can occur in a
healthy virginal adolescent girl. Literature review (up
to 2019) identified 18 cases of virginal girls and women
with TOA or OA (Table 1) [2-7], which suggests that
OA occurs rarely in virginal girls. The cause of TOA in
this patient group is often unclear; however, virginal

girls have been speculated to have comorbidities, such
as vaginal voiding causing ascending infection, gastro-
intestinal tract translocation, congenital genitourinary
anomalies, previous pelvic surgery, and bacteremia from
skin wounds, which predispose them to TOA [1, 2]. Phy-
sicians should therefore consider the possibility of TOA
in virginal girls presenting with fever.

Quick diagnosis of OA is desired because it increases
the risk of torsion and sepsis. When OA is suspected,
quick treatment is required to prevent adverse outcomes
[1, 2]. In the present case, laparoscopic surgery was
selected due to an increased risk of torsion and sepsis;
the fever had persisted despite antibiotics treatment for
two weeks. However, the rarity and uncommon clinical
symptoms of OA in virginal girls may lead to misdiagno-
sis (Table 1). CT scan and MRI may help in the preop-
erative diagnosis of OA in virginal adolescent girls. The
majority of TOA cases have been reported to be unilat-
eral (73%) and multilocular (89%) with the presence of
dense fluid (95%); a thick, uniform, enhancing wall (95%);
thickening of the mesosalpinx (91%); pelvic fat infiltration
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(91%); thickening of the uterosacral ligaments (64%);
and pyosalpinx (50%) [8]. Additionally, TOA has been
reported to show low or intermediate signal intensity on
T2-weighted images, high signal intensity on DWI, and
low diffusion on ADC in MRI [9]. Notably, MRI with
DWI has been reported to have higher accuracy than CT
scan and MRI without DWI [9]. Therefore, physicians
should evaluate CT scan and MRI for preoperative diag-
nosis of an ovarian mass in virginal girls, as was done in
the present case.

To the best of our knowledge, the present case is the
first case of an OA caused by S. aureus in a virginal girl
(Table 1). PID, including TOA, is commonly caused by
ascending genital infections (Escherichia coli and Entero-
coccus spp) [2]. However, the patient in the present case
was sexually inactive, and OA was caused by S. aureus,
which has been rarely known to cause TOA. To date, only
two cases of TOA caused by S. aureus in non-virginal
adult women have been reported; one was an acute TOA
after intrauterine device insertion and the other was after
tubal ligation [10]. In the present case, since the fallopian
tubes were intact and the patient had no episode of trans-
vaginal maneuver, the source of the infection could have
been via the bloodstream. S. aureus is one of the most
common gram-positive bacteria responsible for sepsis.
Moreover, the patient had no history of dental treatment,
trauma, or compromised immune system; therefore, no
alternative source of infection was identified. The pre-
sent case suggests that physicians should consider the
possibility of uncommon bacterial species as the causa-
tive agents for OA among virginal girls and that these
species may cause infection from an unknown origin via
the bloodstream.

In conclusion, OA may occur in virginal adolescent
girls. S. aureus, a rare species causing OA, may be the
underlying cause of infection via the bloodstream. Phy-
sicians should consider the possibility of OA among vir-
ginal girls and should carefully evaluate for underlying
causes, including the bacterial species and the possible
source of bacterial infection.
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