intrauterine surgical procedures (e.g., dilation and curettage, termination of pregnancy, insertion of an intrauterine device [IUD], or
hysterosalpingography) or to parturition.
Etiology The agents most often implicated in acute PID include the
primary causes of endocervicitis (e.g., N. gonorrhoeae and C. trachomatis)
and organisms that can be regarded as components of an altered vaginal
microbiota. In general, PID is most often caused by N. gonorrhoeae where
there is a high incidence of gonorrhea—e.g., in inner-city populations in
the United States. In case–control studies, M. genitalium has also been
significantly associated with histopathologic diagnoses of endometritis
and with salpingitis.
Anaerobic and facultative organisms (especially Prevotella species,
peptostreptococci, E. coli, Haemophilus influenzae, and group B streptococci) as well as genital mycoplasmas have been isolated from the
peritoneal fluid or fallopian tubes in a varying proportion (typically
one-fourth to one-third) of women with PID studied in the United
States. The difficulty of determining the exact microbial etiology of
an individual case of PID—short of using invasive procedures for
specimen collection—has implications for the approach to empirical
antimicrobial treatment of this infection.

Clinical Manifestations • Endometritis: a clinical pathologic syndrome
A study of women with clinically suspected PID who were undergoing both endometrial biopsy and laparoscopy showed that those with
endometritis alone differed from those who also had salpingitis in
significantly less often having lower-quadrant, adnexal, or cervical
motion or abdominal rebound tenderness; fever; or elevated C-reactive
protein levels. In addition, women with endometritis alone differed
from those with neither endometritis nor salpingitis in more often
having gonorrhea, chlamydial infection, and risk factors such as
douching or IUD use. Thus, women with endometritis alone were
intermediate between those with neither endometritis nor salpingitis
and those with salpingitis with respect to risk factors, clinical manifestations, cervical infection prevalence, and elevated C-reactive protein
level. Women with endometritis alone are at lower risk of subsequent
tubal occlusion and resulting infertility than are those with salpingitis.
Salpingitis Symptoms of nontuberculous salpingitis classically evolve
from a yellow or malodorous vaginal discharge caused by MPC and/
or bacterial vaginosis to midline abdominal pain and abnormal vaginal
bleeding caused by endometritis and then to bilateral lower abdominal and pelvic pain caused by salpingitis, with nausea, vomiting, and
increased abdominal tenderness if peritonitis develops.
The abdominal pain in nontuberculous salpingitis is usually
described as dull or aching. In some cases, pain is lacking or atypical, but active inflammatory changes are found in the course of an

HPIM19_Part08_p0761-p1020.indd 877

Perihepatitis and periappendicitis Pleuritic upper-abdominal pain
and tenderness, usually localized to the right upper quadrant (RUQ),
develop in 3–10% of women with acute PID. Symptoms of perihepatitis arise during or after the onset of symptoms of PID and
may overshadow lower abdominal symptoms, thereby leading to a
mistaken diagnosis of cholecystitis. In perhaps 5% of cases of acute
salpingitis, early laparoscopy reveals perihepatic inflammation ranging
from edema and erythema of the liver capsule to exudate with fibrinous adhesions between the visceral and parietal peritoneum. When
treatment is delayed and laparoscopy is performed late, dense “violinstring” adhesions can be seen over the liver; chronic exertional or
positional RUQ pain ensues when traction is placed on the adhesions.
Although perihepatitis, also known as the Fitz-Hugh–Curtis syndrome,
was for many years specifically attributed to gonococcal salpingitis,
most cases are now attributed to chlamydial salpingitis. In patients
with chlamydial salpingitis, serum titers of microimmunofluorescent
antibody to C. trachomatis are typically much higher when perihepatitis is present than when it is absent.
Physical findings include RUQ tenderness and usually include
adnexal tenderness and cervicitis, even in patients whose symptoms
do not suggest salpingitis. Results of liver function tests and RUQ
ultrasonography are nearly always normal. The presence of MPC and
pelvic tenderness in a young woman with subacute pleuritic RUQ pain
and normal ultrasonography of the gallbladder points to a diagnosis
of perihepatitis.
Periappendicitis (appendiceal serositis without involvement of the
intestinal mucosa) has been found in ~5% of patients undergoing
appendectomy for suspected appendicitis and can occur as a complication of gonococcal or chlamydial salpingitis.
Among women with salpingitis, HIV infection is associated with
increased severity of salpingitis and with tuboovarian abscess requiring
hospitalization and surgical drainage. Nonetheless, among women
with HIV infection and salpingitis, the clinical response to conventional antimicrobial therapy (coupled with drainage of tuboovarian
abscess, when found) has usually been satisfactory.
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Epidemiology In the United States, the estimated annual number of
initial visits to physicians’ offices for PID by women 15–44 years of age
fell from an average of 400,000 during the 1980s to 250,000 in 1999 and
then to 90,000 in 2011. Hospitalizations for acute PID in the United
States also declined steadily throughout the 1980s and early 1990s but
have remained fairly constant at 70,000–100,000 per year since 1995.
Important risk factors for acute PID include the presence of endocervical infection or bacterial vaginosis, a history of salpingitis or of recent
vaginal douching, and recent insertion of an IUD. Certain other iatrogenic factors, such as dilation and curettage or cesarean section, can
increase the risk of PID, especially among women with endocervical
gonococcal or chlamydial infection or bacterial vaginosis. Symptoms
of N. gonorrhoeae–associated and C. trachomatis–associated PID often
begin during or soon after the menstrual period; this timing suggests that menstruation is a risk factor for ascending infection from
the cervix and vagina. Experimental inoculation of the fallopian
tubes of nonhuman primates has shown that repeated exposure to
C. trachomatis leads to the greatest degree of tissue inflammation and
damage; thus, immunopathology probably contributes to the pathogenesis of chlamydial salpingitis. Women using oral contraceptives
appear to be at decreased risk of symptomatic PID, and tubal sterilization reduces the risk of salpingitis by preventing intraluminal spread
of infection into the tubes.

unrelated evaluation or procedure, such as a laparoscopic evaluation 877
for infertility. Abnormal uterine bleeding precedes or coincides with
the onset of pain in ~40% of women with PID, symptoms of urethritis
(dysuria) occur in 20%, and symptoms of proctitis (anorectal pain,
tenesmus, and rectal discharge or bleeding) are occasionally seen in
women with gonococcal or chlamydial infection.
Speculum examination shows evidence of MPC (yellow endocervical discharge, easily induced endocervical bleeding) in the majority of women with gonococcal or chlamydial PID. Cervical motion
tenderness is produced by stretching of the adnexal attachments on
the side toward which the cervix is pushed. Bimanual examination
reveals uterine fundal tenderness due to endometritis and abnormal
adnexal tenderness due to salpingitis that is usually, but not necessarily, bilateral. Adnexal swelling is palpable in about one-half of women
with acute salpingitis, but evaluation of the adnexae in a patient with
marked tenderness is not reliable. The initial temperature is >38°C
in only about one-third of patients with acute salpingitis. Laboratory
findings include elevation of the erythrocyte sedimentation rate (ESR)
in 75% of patients with acute salpingitis and elevation of the peripheral
white blood cell count in up to 60%.
Unlike nontuberculous salpingitis, genital tuberculosis often occurs
in older women, many of whom are postmenopausal. Presenting
symptoms include abnormal vaginal bleeding, pain (including dysmenorrhea), and infertility. About one-quarter of these women have
had adnexal masses. Endometrial biopsy shows tuberculous granulomas and provides optimal specimens for culture.

Diagnosis Treatment appropriate for PID must not be withheld from
patients who have an equivocal diagnosis; it is better to err on the side
of overdiagnosis and overtreatment. On the other hand, it is essential to
differentiate between salpingitis and other pelvic pathology, particularly
surgical emergencies such as appendicitis and ectopic pregnancy.
Nothing short of laparoscopy definitively identifies salpingitis,
but routine laparoscopy to confirm suspected salpingitis is generally
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