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17-Year-Old Female Adolescent With Abdominal Pain and Fever
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1. Which one of the following is the single most important laboratory test to perform in this patient?
a. Leukocyte count
b. C-reactive protein (CRP)
c. Erythrocyte sedimentation rate (ESR)
d. Pregnancy test
e. Urinalysis

17-year-old female adolescent presented to the emergency department because of a 3-day history of back
and abdominal pain associated with fever. About 72 hours
before presentation, the patient noted bilateral low back
discomfort, which she attributed to myalgias due to in-line
skating. Over the next 2 days, the discomfort spread to
involve her entire lower abdominal area. Chills and
anorexia developed 1 day before presentation. She denied
having nausea, vomiting, pain on defecation, hematuria,
dysuria, or vaginal discharge. Her last menstruation was 2
weeks previously and was reported as normal. Gynecologic examination within the past year revealed normal
findings and normal Papanicolaou test results. The patient admitted to being sexually active with 1 partner in
the past 6 months and with 2 partners previously. She
reported consistent use of condoms. She denied having a
prior history of sexually transmitted diseases or abdominal
surgeries. She had never smoked cigarettes or consumed
alcohol.
Physical examination revealed a flushed, uncomfortable female adolescent. She had a temperature of 38.3°C,
pulse rate of 117/min, blood pressure of 125/73 mm Hg,
and respirations of 16/min. Abdominal examination revealed tenderness to palpation in the right and left
lower quadrant with volitional guarding but no rebound. No costovertebral tenderness was elicited. Pelvic
examination was remarkable for a thick, purulent cervical discharge and profound cervical motion tenderness.
The presence of a palpable adnexal mass was difficult to
assess because of the patient's extreme discomfort. Findings on a rectal examination were normal with a negative
guaiac.

The presence of cervical motion tenderness, or "chandelier sign," strongly suggests pelvic pathology and raises
the suspicion of pelvic inflammatory disease (PID), tuboovarian abscess (TOA), ovarian torsion, hemorrhagic
ovarian cyst, appendicitis, or ectopic pregnancy. A leukocyte count will serve to increase the clinician's suspicion
of an infectious process; however, the pretest probability
of this patient having an infection is extremely high in
the setting of fever, tachycardia, and abdominal pain.
The CRP is an acute phase reactant that can be elevated in
any inflammatory process. Indeed, the CRP value is
frequently elevated in PID-TOA but has a sensitivity of
70% and a specificity of 67% for this disease entity.
Similarly, an ESR greater than 30 mm in 1 hour may
identify 100% of patients with severe PID but will
overlook 40% of those with mild PID. I The lack of
specificity of the ESR makes it practically useless in
ruling in or ruling out the syndromes in our differential
diagnosis.
Our patient's clinical presentation could, however, be
consistent with an ectopic pregnancy. Therefore, a pregnancy test is critically important in this young female in
her reproductive years because an ectopic pregnancy is
a surgical emergency that can lead to pronounced morbidity and mortality if not addressed early in the clinical
course. Urinalysis may be helpful to rule out a concomitant
urinary tract infection; however, the presence of cervical motion tenderness, cervical discharge, and lower
abdominal pain makes this condition considerably less
likely.
Laboratory studies revealed a leukocyte count of
17.7 x 109IL. The serum human chorionic gonadotropin
value was less than 5.0 lUlL (reference range, <5.0 lUlL
in nonpregnant females). Findings on urinalysis were unremarkable.
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2. Which one ofthe following statements is false regarding the clinical diagnosis ofthis patient's condition?
a. On average, the duration of abdominal pain before
presentation for clinical evaluation is longer in women
with PID vs patients with appendicitis
b. Macroscopic purulent cervical discharge is a moderately sensitive (87%) sign of PID but lacks specificity
(25%)
c. A combination of lower abdominal pain, adnexal tenderness.fever, elevated ESR, and leukocytosis is highly
(>95%) specific for salpingitis (ie, inflammation of the
fallopian tubes)
d. Most patients with a TOA will present with abdominal
pain, pelvic tenderness, and a temperature greater than
38.3°C
e. Ultrasonography has a relatively poor sensitivity for
TOA vs other imaging modalities
In 1 study, women with PID had pain twice as long as
those with acute appendicitis (median, 48 hours vs 21
hours).' The pain caused by PID is usually bilateral, located
in the lower abdominal area, and constant with occasional
exacerbation of cramps. Right upper quadrant pain may
develop if the infection has spread to the liver capsule
(Fitz-Hugh-Curtis syndrome). Purulent cervical discharge
is generally thought to be a sensitive sign (87%) that lacks
specificity (25%) for PID.3Researchers have demonstrated
that the distinct combination of lower abdominal pain,
adnexal tenderness and swelling, temperature greater than
38°C, ESR greater than 15 mm in 1 hour, and leukocytosis
is, in fact, 96% specific for salpingitis. Notably, only 1 in 6
women present with this particular array of signs and
symptoms.'
Most patients with surgically confirmed TOA will
present with abdominal pain, pelvic tenderness, and
temperature greater than 38.3°C. Many of these patients, however, may have normal temperatures.' At the
present time, standardized diagnostic criteria for TOA do
not exist.
Ultrasonography is currently the most cost-effective
method for imaging the pelvis and has a sensitivity approaching 90%.6There is a paucity of data on the accuracy
of computed tomography (CT) in the diagnosis of TOA.
Magnetic resonance imaging, although incredibly helpful
in differentiating tissue densities, is expensive and is frequently difficult to obtain in a timely manner.
Transvaginal pelvic ultrasonography revealed a large
complex septated fluid collection extending from the culde-sac of Douglas to the adnexal regions and to a level
about 3 to 4 em below the umbilicus (Figure 1). Both the
ovaries and the uterus abutted this mass. Echogenic debris
was appreciated within its loculations.
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3. Which one of the following statements is true about
this patient's diagnosis?
a. Previous bouts of PID occurred before presentation
with this condition
b. A cystic adnexal mass of this size poses a pronounced
risk of torsion
c. Menstruation serves a protective function in preventing
reproductive tract infection
d. Pregnancy would have protected against the development of this condition
e. Smoking status is related to the patient's risk of pelvic
infection
The ultrasound findings are consistent with a TOA, a
common complication of PID. Despite the general concept
that recurrent episodes of PID increase the risk of TOA,
more than 50% of women who develop TOA have no prior
history of PID. Our patient denied having any prior bouts of
lower abdominal pain or fever. When PID, TOA, or both
develop, the most common causes are believed to be the
sexually transmitted organisms Neisseria gonorrhoeae and
Chlamydia trachomatisr
An adnexal mass of this size actually poses little risk for
torsion because it is not sufficiently mobile to cause this
complication. The risk of torsion is greatest when adnexal
masses are about 5 em. Menstruation actually expedites the
dissemination and multiplication of infectious organisms in
the genital tract because of loss of protective cervical mucous during this time.
Although many physicians have traditionally contended
that pregnancy and genital tract infection cannot coexist, an
overwhelming array of information to the contrary has
accumulated over the years. Several case reports have described concomitant TOA and intrauterine pregnancies,
which occur primarily in the first trimester.' Pregnancy was
ruled out in our patient, however.
Researchers have recently demonstrated a link between cigarette smoking and PID. After adjusting for
multiple variables in their study population, investigators found that smoking was twice as common in patients with PID compared with controls." These results
imply association but not causality." Our patient did not
smoke.
Results of ultrasonography were compatible with TOA.

4. Which one of the following is the most aopropriate
next step in the treatment of this patient?
a. Prescribe broad-spectrum oral antibiotics and monitor
her as an outpatient with serial pelvic ultrasound studies and clinic visits
b. Hospitalize patient and administer intravenous antibiotics and monitor her expectantly for signs of clinical
deterioration
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c. Hospitalize patient and administer intravenous antibiotics and perform urgent surgical exploration because
of suspected large pelvic abscess
d. Hospitalize patient and attempt CT-guided aspiration of
pelvic mass to obtain cultures and sensitivities
e. Hospitalize patient and perform culdocentesis to examine fluid for peritoneal leukocytes
In recent studies, the mean success in treating confirmed
TOA with well-selected antimicrobial agents alone has
been as high as 86%.5 The Centers for Disease Control and
Prevention recommends administration of cefotetan and
doxycycline or clindamycin and gentamicin for uncomplicated PID. A recent article suggested that a regimen consisting of cefotetan and oral doxycycline is the most costeffective therapy for PID, whereas triple antibiotic therapy
with ampicillin, clindamycin, and gentamicin is the treatment of choice for TOA. 9 Intravenous antibiotics should
generally be continued until the patient is afebrile for 36
hours. Some investigators recommend a course of doxycycline, 100 mg orally twice a day for 14 days after hospital
discharge."
Few clinicians or researchers would dispute the medical
necessity of admitting a patient with a suspected TOA for
intravenous antibiotics and close clinical monitoring.
In general, surgical indications for PID complicated by
TOA include (1) an uncertain diagnosis, (2) abscess rupture, or (3) failure of medical therapy. Larger abscesses and
the presence of bilateral involvement reportedly increase
the necessity of early surgical intervention because of the
increased risk of medical failure in such cases.' Immediate
surgical exploration was undertaken in this patient based
on the clinical suspicion that the unusually large size of the
abscess put the patient at increased risk of abscess rupture
or failed medical therapy.
A CT-guided aspiration of the pelvic mass would have
increased the risk of peritoneal spillage without providing
appreciable useful clinical information. Culdocentesis is a
simple method to obtain peritoneal fluid, which can then be
cultured and examined for leukocytes. In patients with
equivocal physical and laboratory findings, some investigators support the use of culdocentesis in the diagnosis of
acute salpingitis because peritoneal leukocytosis is more
prevalent in females with this condition. Many investigators, however, believe that cultures obtained in this manner
are too frequently contaminated with vaginal flora to be
helpful. In this patient with a classic presentation of PID
complicated by TOA, the performance of culdocentesis
would have been of little clinical benefit.
The patient was admitted to the gynecologic surgical
service of the hospital. Cefoxitin, 2 g intravenously every 6
hours, and doxycycline, 100 mg intravenously every 12

Figure 1. Endovaginal ultrasonographic view of right adnexal
region. Echogenic debris can be appreciated within the loculated
mass.

hours, were immediately initiated. She underwent exploratory laparotomy the following day. Abdominal exploration confirmed bilateral tubal abscesses. The uterus appeared normal. Surgical interventions that would preserve
natural fertility were carefully considered; however, bilateral salpingectomy was thought to be surgically necessary.
Pathological examination of the specimens revealed a left
fallopian tube that was 12 X 9 X 4 em and characterized by
acute and chronic salpingitis. The right fallopian tube was
11.5 x 8 x 5 em and also was characterized by acute and
chronic salpingitis.
Aerobic and anaerobic samples of the abscesses were sent
to the microbiology laboratory for Gram stain and culture.

5. Which one ofthe following is true about the microbiology ofthis patient's intra-abdominal process?
a. N gonorrhoeae or C trachomatis will likely be isolated
from a culture of this abscess
b. Enteric aerobic and anaerobic organisms are the most
common isolates from TOAs
c. Isolation of enteric organisms from a TOA implies fistula formation
d. Most TOAs are "sterile"
e. All patients infected with N gonorrhoeae or C trachomatis will develop this complication
Cultures taken from the abdomens of patients with TOA
almost never grow N gonorrhoeae or C trachomatis. However, these organisms are often considered the initial insult
to the genital tract. The most common isolates from these
infections are enteric aerobic and anaerobic organismsnamely, Escherichia coli, Bacteroides species, aerobic
streptococci, Peptococcus, and Peptostreptococcus? Animal studies have demonstrated that N gonorrhoeae and
Bacteroides may actually act synergistically in the formation of abscesses.
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Isolation of enteric organisms in a TOA does not indicate the presence of a fistulous tract to the intestines. These
organisms are present in the female genital tract in the
absence of infection, and they become pathogenic if the
protective mechanisms of the female genital tract are
eroded by infection withN gonorrhoeae or C trachomatis.
Researchers generally believe that abscesses deemed
"sterile" are actually cases of poorly handled anaerobic
cultures. In general, only 10% to 17% of patients with N
gonorrhoeae or C trachomatis will develop PID.l
The ligase chain reaction of cervical exudate failed to
demonstrate the presence N gonorrhoeae or C trachomatis.
The aerobic and anaerobic cultures obtained intraoperatively were also negative.
The patient did well postoperatively and was discharged.
A course of oral antibiotics was prescribed. She was encouraged to use barrier prophylaxis to prevent future contraction
of sexually transmitted diseases. Her future pregnancies will
depend on the performance of in vitro fertilization.

DISCUSSION
Pelvic inflammatory disease is the most common serious
infection in women during their reproductive years. Tuboovarian abscess has been reported in up to one third of all
patients hospitalized for acute salpingitis. 1
Conservative reports have estimated that about 11% of
women in their reproductive years experience at least 1
episode of PID. In 1990, the estimated financial burden of
PID exceeded $4.2 billion. Currently, approximately 1 million women develop PID, of whom 15% subsequently
develop TOA.9
Careful follow-up studies have shown that the most
common complications of PID are tubal factor infertility,
ectopic pregnancy, and chronic pelvic pain. Defined as the
inability to conceive after 1 year of unprotected intercourse, infertility is prevalent among patients who have
had bouts of PID. This is most commonly because of the
severe derangements in anatomical structure of the fallopian tubes due to adhesions, scarring, and occlusion. The
risk of infertility is believed to be directly related to the
absolute number and the severity of the bouts of PID.
Reported rates of fertility after salpingitis have ranged from
25% to 80%.10
Follow-up studies have also found a strong relationship
between PID and ectopic pregnancy, with a relative risk of
7.0 after 1 episode of PID.1O The cause of chronic pelvic
pain is uncertain, and there has been limited success with
surgical procedures directed at lysis of adhesions.
Researchers generally believe that the age at which a
patient develops PID affects the prognosis for fertility.
Women who develop infection between the ages of 15 and
24 years usually sustain less functional tubal damage than

older women. Younger women demonstrate less tubal infertility after PID even when adjustments are made for the
incidence and severity of infection. II Our patient is young
and, therefore, would have had a more favorable prognosis
if her disease had not been so extensive.
Women using intrauterine devices for contraception reportedly have a higher rate of tubal factor infertility after
PID, the risk of which may not be entirely related to the
sexually transmitted disease. Lower rates of infertility have
been reported with the newer generation intrauterine devices. The estrogens in oral contraceptives may actually
increase the risk of post-PID infertility because of the
increased risk of infections with C trachomatis. Oral contraceptives decrease the risk of clinically overt symptomatic PID and thus increase the likelihood of "silent PID."
Spermicides and barrier methods of contraception, such as
condoms and diaphragms, continue to be the most efficacious means of protecting against tubal factor infertility
after episodes of PID.9
Because of the prevalence of sexually transmitted diseases in our society, physicians must maintain a high index
of suspicion for PID in females presenting with abdominal
complaints in their reproductive years. With early diagnosis and treatment of PID, physicians can prevent severe
pain and suffering as well as loss of reproductive potential
in their patients.
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Correct answers: 1. d, 2. e, 3. e, 4. c, 5. b
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