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ABSTRACT

Objective: The purpose of this study was to validate the standard minimal clinical criteria and the
laparoscopic triad of tubal edema, erythema, and purulent exudate used to diagnose acute upper
genital tract infection.

Methods: Subjects included women who either met the Centers for Disease Control and Pre-
vention’s (CDC) minimal criteria for acute pelvic inflammatory disease or had other signs of upper
genital tract infection (i.e., atypical pelvic pain, abnormal uterine bleeding, or cervicitis). The sub-
jects were evaluated with a baseline interview, comprehensive laboratory testing, and either an
endometrial biopsy or laparoscopy with endometrial and fimbrial biopsies for definitive diagnosis of
upper genital tract infection. Patients were considered positive for upper genital tract infection if
they had any of the following findings: 1) histologic evidence of endometritis or salpingitis; 2)
laparoscopic visualization of purulent exudate in the pelvis without another source; or 3) positive
testing for Neisseria gonorrhoeae or Chlamydia trachomatis from the endometrium, fallopian tubes, or
pelvis.

Results: One hundred twenty-nine women with adequate endometrial samples were evaluated
between August 1993 and September 1997, and 62 had complete laparoscopic evaluations. The
sensitivities of the CDC’s minimal clinical criteria for pelvic inflammatory disease and the laparo-
scopic triad of edema, erythema, and purulent exudate were 65% and 60%, respectively.

Conclusions: Commonly used minimal clinical criteria for pelvic inflammatory disease and the
laparoscopic triad of tubal edema, erythema, and purulent exudate have limited sensitivity with
correspondingly high false negative rates. Infect. Dis. Obstet. Gynecol. 5:291-296, 1997.
(C) 1998 Wiley-Liss, Inc.
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pper genital tract infection, commonly re-

ferred to as pelvic inflammatory disease
(PID), is often a difficult diagnosis to make. Accu-
rate diagnosis is extremely important for the man-

agement of the acute disease and the prevention of

long-term morbidity. The Centers for Disease
Control and Prevention (CDC) suggests that em-

piric treatment should be instituted on the basis of
the presence of abdominal tenderness, adenxal
tenderness, and cervical motion tenderness. Only
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recently has an attempt been made to validate the
minimal criteria, and in this report the sensitivity of
these criteria was quite low (33%).z

Laparoscopic visualization of tubal edema, ery-
thema, and purulent exudate is considered the
"gold standard" for the diagnosis of acute PID.3’4

However, the accuracy of laparoscopy for the diag-
nosis of acute PID has been challenged. Sellors et

al. 5 demonstrated that laparoscopic visualization
has a sensitivity of 50% and a specificity of approxi-
mately 85% compared to diagnosis by fimbrial

minibiopsy. These findings have resulted in some

investigators questioning whether laparoscopy
should still be considered the "gold standard" for
the diagnosis of PID.
The purpose of this study is to prospectively

validate the CDC’s minimal clinical criteria for the
diagnosis of PID and the laparoscopic triad of tubal
edema, erythema, and purulent exudate compared
to predefined objective criteria for upper genital
tract infection. Diagnostic test characteristics are

calculated for the minimal clinical criteria, inde-

pendent clinical signs, individual laparoscopic find-

ings, and laparoscopic triad of edema, erythema,
and purulent exudate.

While infection of the uterus, fallopian tubes,
ovaries, and pelvis is commonly referred to as acute

PID, others consider acute PID only synonymous
with acute salpingitis. To avoid this controversy,

the term upper genital tract infection will be used
throughout this manuscript.

SUBJECTS AND METHODS

A cross-sectional study was performed in order to

evaluate currently available diagnostic testing and
criteria for the diagnosis of acute upper genital tract

infection. The methodology for this study has been
reported previously.6 Informed consent was ob-
tained from women who chose to participate in the
study if they presented with either "classic" or

"non-classic" signs of upper genital tract infection

(defined below). We invited consecutive women

identified with signs or symptoms of upper genital
tract infection to participate. Patients were re-

cruited from an urgent care unit of a large urban
women’s hospital and referred from adjacent clinics
and practices in the hospital vicinity.

Patients with "classic" signs of upper genital
tract infection presented with pelvic pain (less than
30 days duration) and were found to have the three

CDC stated criteria of abdominal, cervical motion,
and adnexal tenderness. The second group in-

cluded women presenting with "non-classic" signs
of upper genital tract infection. These signs in-
cluded atypical pelvic pain (i.e., pain less than 30

days duration that did not meet the CDC’s mini-
mal criteria for acute PID), abnormal uterine

bleeding of unclear etiology (in women less than
the age of 40 years to avoid those who were peri-
menopausal) or cervicitis as demonstrated by a mu-

copurulent cervical discharge or a positive cervical

microbiologic test for N. gonorrhoeae and/or C. tra-

chomatis. The choice of this broad range of signs of

upper genital tract infection was deliberate: the in-

tention was to include a full spectrum of cases re-

quired to evaluate the chosen diagnostic tests. 7,8

All participants were between the ages of 16 and
45 years; women less than age 18 years were in-

cluded if they were legally able to consent or if
informed consent could be obtained from a legal
guardian. Exclusion criteria included pregnancy,
delivery, or operative procedure within the preced-
ing 4 weeks, inability to give informed consent, or

a history of hysterectomy or bilateral salpingec-
tomy. Women with tubal ligation were not ex-

cluded.
Evaluation began with a comprehensive enroll-

ment interview reviewing past medical, obstetrical,
and gynecological and sexual history. Physical ex-

amination and laboratory testing including com-

plete blood count, erythrocyte sedimentation rate,

and C-reactive protein were then performed. Ab-
dominal and pelvic tenderness were recorded and
graded based on a modification of the McCormack
et al.9 scale. Vaginal secretions were screened for
white blood cells and evaluated for evidence of

vaginitis as documented by the presence of clue

cells, trichomonads, and pseudohyphae, or spores.
Cervical cultures were obtained for N. gonor-

rhoeae and C. trachomatis. Polymerase chain reaction

(PCR) testing was also obtained for C. trachomatis.
Endometrial biopsies were sent for the same cul-
tures as well as for aerobic and anaerobic bacteria.
All participants underwent either endometrial bi-

opsy alone or a combination of endometrial biopsy
and laparoscopy in order to obtain objective evi-

dence of acute upper genital tract infection. The
choice of either a laparoscopic evaluation or an en-

dometrial biopsy alone was made by the patient.
While all participants with pain or tenderness were
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offered a laparoscopic evaluation, subjects without
these findings were not offered this option as a

laparoscopy was not felt to be clinically indicated.
Although we recognized that this two-tiered evalu-
ation process could introduce a selection or detec-
tion bias, we felt it was necessary to capture the
wide spectrum of upper tract infections.

If laparoscopy was performed, tubal and perito-
neal cultures along with a fimbrial minibiopsy were
added to the above microbiologic studies. If the
fallopian tubes were occluded and appeared dis-
tended, then an aspiration of the tubes was per-
formed to identify purulent material and to obtain
a specimen for microbiologic evaluation.
We used objective criteria for our outcome of

upper genital tract infection. These criteria in-
eluded any of the following: 1) histologic evidence
of acute endometritis or salpingitis; 2) laparoscopic
evidence of salpingitis as demonstrated’ by puru-
lent exudate in the pelvis with no other source; or

3) microbiologic evidence of N. gonorrhoeae or C.
trachomatis from the endometrium, fallopian tubes,
or pelvis. For acute endometritis to be verified,
neutrophils had to be present in one or more of the
following areas in the absence of tissue disintegra-
tion such as menstrual changes: the surface epithe-
lium, the subepithelial stroma, and/or the endome-
trial glands. Although not part of our objective cri-
teria for acute upper genital tract infection, we also
evaluated whether using chronic endometritis
would change our results. Chronic endometritis
was defined by the presence of plasma cells with or

without stromal fibrosis. Acute or chronic salpingi-
tis was defined as the presence of neutrophils or

plasma cells in the lamina propria of the tubal mu-
cosa. The mere presence of inflammatory cells in
engorged blood vessels would be considered nega-
tive.1

In addition to our objective definition of upper
genital tract infection, we performed additional
analyses of the subset ofwomen who were found to

have laparoscopic or histologic evidence of salpin-
gitis. In this subgroup, we include women with the
laparoscopic triad of edema, erythema, and puru-
lent exudate, visualization of a tubo-ovarian ab-
scess, or histologic evidence of acute or chronic
salpingitis.
The study protocol was approved by the

Women and Infants’ Hospital Institutional Review
Board prior to initiation of the research. Statistical

analysis was performed using Xz amd Fisher exact

tests for categorical variables, unpaired t-tests for
continuous variables, and non-parametric tests for
continuous variables that were not normally distrib-
uted. P < 0.05 was considered statistically signifi-
cant. Sensitivity and specificity were calculated.
Since predictive values are so dependent on the
prevalence of the disease in the population, we

used Bayes’ theorem to calculate predictive values
and based these calculations on prevalence rates of
30% and 60%. Separate analyses were performed
including women with chronic endometritis to see

if the results would vary. Statistical Analysis Soft-
ware (SAS Institute, Cary, NC) was used for the
analysis.

RESULTS
Between August 1993 and September 1997, 132
women were evaluated for evidence of upper geni-
tal tract infection. Three women were excluded
due to inadequate endometrial samples. Sixty-five
of the 129 patients (52%) underwent an endome-
trial biopsy and cultures, while 62 (48%) had cul-
tures, endometrial biopsy, and laparoscopy.
The demographic characteristics of the entire

study population were as follows: median age 24
years (range 16-45 years), median gravidity 2
(range 0-12), median years of education 12 (range
3-16 years). The median number of sexual partners
in the 6 months prior to study inclusion was with
a range of 0-5, and the median number of lifetime
sexual partners was 4 with a range from to >100.
There were no significant differences in age, gra-
vidity, education, race, insurance or marital status,

smoking history, or history of sexually transmitted
diseases or PID between patients who underwent
laparoscopic evaluations and those who were evalu-
ated with endometrial biopsy alone. As expected,
participants who met the minimal clinical criteria
for the diagnosis of PID were more likely to un-

dergo laparoscopic evaluation than women with
"non-classic" presentations (P 0.001).

Of the 70 women who met the minimal criteria
for PID, 40% were found to have objective evi-
dence of acute upper genital tract infection. Of the
43 participants with objective evidence of upper
genital tract infection, 28 met the minimal criteria
for PID (sensitivity 65%). Of the 59 women with
"non-classic" signs of upper genital tract infection,
25% were found to have objective evidence of up-
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TABLE I. Objective evidence of upper genital tract
infection (UGTI) by indication for evaluation

Indication
No. No. %

evaluated positive Positive

Minimal CDC criteria for acute

PID (i.e., "classic" UGTI) 70 28 40
"Non-classic" UGTI 59 14 25

Atypical pain 32 7 22
Cervicitis 12 4 33
Abnormal bleeding 13 2 15
Abnormal bleeding

and cervicitis 2 2 100

per genital tract infection. Table 1 shows the re-

suits of the evaluations by indication for enroll-
ment. Six of the 14 women (43%) with evidence of
mucopurulent cervical discharge or a positive cer-
vical test for N. gonorrhoeae or C. trachomatis, but
who did not meet the CDC’s minimal criteria for
PID, were found to have objective evidence of up-
per genital tract infection.
The diagnostic test characteristics and predic-

tive values of the clinical and laparoscopic findings
based on prevalences of 30% and 60% were calcu-
lated (Table 2). The most sensitive physical exami-
nation finding was the presence of any pelvic ten-

derness (91%). The minimal clinical criteria for the
diagnosis of PID had a sensitivity of 65% and speci-
ficity of 51%. In the 62 evaluable patients with
complete laparoscopic evaluation, the laparoscopic
triad of edema, erythema, and purulent exudate
had a sensitivity of 60% and a specificity of 100%.
If any one of these findings was noted at the time
of the laparoscopy, the sensitivity was 100% and
specificity was 84%. Separate analyses were per-
formed using chronic endometritis as a positive in-
dicator of upper genital tract infection. The results
varied only slightly (_+6%).

There were 48 patients who had a laparoscopic
evaluation, but did not have the classic triad of
edema, erythema, and purulent exudate. Eight
(17%) were found to have histologic evidence of
acute or chronic endometritis. Two of these 48 pa-
tients (4%) had microbiologic evidence of chlamyd-
ial infection in the upper genital tract. Forty of the
48 patients had an adequate fimbrial biopsy. Four
of 40 patients (10%) without the laparoscopic triad
had histologic evidence of salpingitis.

Of the 18 patients with either histologic or lap-
aroscopic evidence of salpingitis (laparoscopic triad
or tubo-ovarian abscess), 6 (33%) had normal en-

dometrial biopsies. Four of 9 patients with histo-

logic evidence of salpingitis did not have the classic

laparoscopic triad of edema, erythema, and puru-
lent exudate. Of these 4 patients, 2 had erythema
alone, had edema and erythema but no purulent
exudate, and had erythema and purulent exudate
but no tubal edema.

DISCUSSION

Clinical accuracy in the diagnosis of such upper
genital tract infections is currently imprecise; nu-

merous reports comparing clinical and laparoscopic
diagnoses of pelvic inflammatory disease have
demonstrated the lack of correlation between the
two methods.9,11-,lz In this study, we have at-

tempted to validate the accepted clinical criteria

and the classic laparoscopic criteria for PID. A clini-

cal research dilemma is how to validate what is

currently accepted as the "gold standard" (i.e., lap-
aroscopic visualization). We did this by creating ob-
jective criteria that would be maximally sensitive
and reflect several measures of infection: histology,
microbiology, and visualization of infected struc-

tures (laparoscopy).
We found the sensitivities of both the accepted

clinical criteria and the triad of laparoscopy visual-
ization of edema, erythema, and purulent exudate
to be disappointingly low. Our findings are in

agreement with those of Sellors et al.s and Korn et

al. z In a study of 95 women who presented to pri-
mary care physicians with pelvic pain, Sellors et al. s

noted that clinicians had a 41-61% sensitivity for
the diagnosis of PID. Laparoscopic diagnosis of
PID had a sensitivity of 48-50%. Korn and col-
leaguesz noted a 33% sensitivity for the CDC’s
minimal criteria. Korn et al.,z however, used plasma
cell endometritis as the objective criterion for up-
per genital tract infection. It is clear that many
cases of upper tract infection will be missed (false
negative) if we rely on the strict clinical criteria or

the laparoscopic triad of edema, erythema, and pu-
rulent exudate.

Our study is one of a few in the medical litera-

ture to evaluate "non-classic" signs of PID (atypi-
cal pain, abnormal bleeding, positive tests for
N. gonorrhoeae or C. trachomatis, or evidence of
mucopurulent cervicitis) in the inclusion criteria.

Twenty-five percent of these women with "non-
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TABLE 2. Diagnostic test characteristics of clinical and laparoscopic findings for the diagnosis of acute UGTI

Prevalence 30% Prevalence 60%
(Y.) (%)

Test Sensitivity (%) Specificity (%) PPV NPV PPV NPV
Entire cohort (N 129)

Clinical criteria 65 51
Individual examination findings
Abdominal tenderness 81 3
CMT 67 47
Uterine tenderness 84 32
Adnexal tenderness 91 23
Any pelvic tenderness 91 20

Laparoscopy group (N 62)
Laparoscopic triad 60 100

Individual laparoscopic findings
Edema 80 95
Erythema 80 86
Purulent exudate 80 100
Any of above 100 84

36 77 66 49

100 85 100 63

aPPV positive predictive value; NPV negative predictive value; CMT cervical motion tenderness.

classic" presentations were found to have objective
evidence of upper tract infection.

There are important implications of these find-

ings. If we are interested in maximizing sensitivity
(i.e., detect as many cases as possible) to help pre-
vent adverse reproductive sequelae, then clinicians
will need to consider "non-classic" presentations,
such as pelvic tenderness without the chief com-

plaint of pain ("atypical PID"), pain and pelvic
tenderness that do not meet the CDC’s minimal
criteria, and other clinical signs that are potential
indicators of upper genital tract infection (abnormal
uterine bleeding, evidence of cervical infection,
vaginal discharge, or dysuria). We found the pres-
ence of any pelvic tenderness to have the highest
sensitivity for the diagnosis of upper genital tract

infection. Clinicians should consider empiric treat-

ment of all women with any pelvic organ tender-
ness and signs of lower genital tract infection such
as mucopurulent cervicitis or leukorrhea.

In patients who have a laparoscopy performed
for uncertain diagnosis, clinicians should consider

empirical treatment of all women with any abnor-
mal laparoscopy finding (edema, erythema, or pu-
rulent exudate), rather than focus on the laparo-
scopic triad as the "gold standard." In fact, a strong

argument could be made for treating all women
undergoing laparoscopy for the diagnosis of PID
since some patients with negative laparoscopic
evaluations will have endometritis on biopsy or a

positive test for N. gonorrhoeae or C. trachomatis.

Our study is not without limitations. Ideally, all
women enrolled in the study should have complete
diagnostic evaluations with laparoscopy and tim-
brial minibiopsies. Otherwise, it is possible to have
a detection bias in favor of the complete evaluation
group. However, we did not feel this could be jus-
tified in women without pain or tenderness. In ad-
dition, clinicians performing the diagnostic laparos-
copy were not blinded to the presentation of the
patient. Evidence of upper tract infection, how-
ever, was based on objective data which included
histology, microbiology, and visualization of puru-
lent exudate. There is no clear explanation why the
rate of cervicitis was so low in this population. Per-
haps the broad entry criteria resulted in many more

cases of symptomatic women with other disease

processes rather than a sexually transmitted infec-
tion.

Clinical criteria and, in the case of PID, laparo-
scopic criteria should ideally be validated in a pro-
spective fashion prior to utilization in clinical prac-
tice. In this study, both were found to have rela-
tively low sensitivities for the diagnosis of acute

upper genital tract infection. Future longitudinal
studies should attempt to determine which criteria
best correlate with adverse reproductive sequelae.
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