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Pelvic Inflammatory Disease 
(PID)
¡ infection in the upper genital tract not 

associated with pregnancy or intraperitoneal
pelvic operations. 

¡ polymicrobial infection that is a mixture of 
aerobic and anaerobic bacteria, clinically 
appearing as a complex infection. 

¡ It may include infection of any or all of the 
following anatomic locations: 
¡ endometrium (endometritis)
¡ Oviducts/fallopian tubes (salpingitis)
¡ ovary (oophoritis)
¡ uterine wall (myometritis)
¡ uterine serosa and broad ligaments (parametritis), 

and pelvic peritoneum 
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Pelvic Inflammatory Disease 
(PID)

¡ Oviducts are the most commonly 
affected

¡ Acute PID results from ascending infection 
from the bacterial flora of the vagina and 
cervix in more than 99% of cases 

¡ Acute PID is rare in the woman without 
menstrual periods, such as the pregnant, 
premenarcheal, or postmenopausal 
woman. 
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Pelvic Inflammatory Disease 
(PID)
¡ In less than 1% of cases, acute PID results from 

transperitoneal spread of infectious material from 
a perforated appendix or intraabdominal
abscess.

¡ Hematogenous and lymphatic spread to the 
tubes or ovaries is another remote possibility. 
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Pelvic Inflammatory Disease 
(PID)
¡ PID is extremely rare in women who are 

amenorrheic or not sexually active. 

¡ When PID is found in the postmenopausal 
woman, associated conditions are as follows:
¡ genital malignancies

¡ Diabetes
¡ concurrent intestinal diseases, such as diverticulitis, 

appendicitis, or carcinoma
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Pelvic Inflammatory Disease 
(PID): Etiology

¡ In many cases, no causative organism is found.

¡ two classic sexually transmitted organisms 
associated with PID: Neisseria gonorrhoea and
Chlamydia trachomatis
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Pelvic Inflammatory Disease 
(PID): Etiology
¡N. gonorrhea

¡ Once the gonococcus ascends to the fallopian 
tube, it selectively adheres to nonciliated mucus-
secreting cells.

¡ However, most damage occurs to the ciliated 
cells, most likely because of an acute 
complement-mediated inflammatory response 
with the migration of polymorphonuclear
leukocytes, vasodilation, and transudation of 
plasma into the tissues

¡ This robust inflammatory response causes cell 
death and tissue damage à SCARRING/ tubal 
adhesions
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Pelvic Inflammatory Disease 
(PID): Etiology

sensitized studies have demonstrated that women with anti-
bodies to chlamydial heat shock protein are more likely to have
severe tubal scarring and Fitz-Hugh–Curtis syndrome (adhe-
sions between the liver and diaphragm indicating prior peritoni-
tis) than women who do not mount this antibody response.
Recent basic research has demonstrated a genetic modulation
of the immune response to C. trachomatis infection, with an in-
creased risk in women with HLA-1. Preliminary evidence has
suggested that the specific chlamydial strain also may be an
important variable.

The past decade has produced a clinical awareness of a syn-
drome known as atypical, or silent, PID. This is an asymptom-
atic, or relatively asymptomatic, inflammation of the upper
genital tract often associated with chlamydial infection. The

sequelae of repeated asymptomatic chlamydial infections are
tubal infertility and ectopic pregnancy. Some investigators be-
lieve that atypical PID may be the more common form of upper
tract infection, and symptomatic PID may just be the tip of the
iceberg. As many as 40% of women with cervicitis without upper
tract symptoms will also have endometritis noted on endometrial
biopsy. Studies of women with tubal infertility have found
that many women, although not diagnosed as having had overt
PID, have had symptoms of acute pelvic pain (see earlier,
Endometritis).

The role of genital mycoplasmas as the cause of acute PID is
unclear. Cervical cultures positive for Mycoplasma hominis and
Ureaplasma urealyticummay be obtained from most young, sex-
ually active women; the rate of isolation of genital mycoplasmas

Figure 23-23 Acute salpingitis with a mixture of neutrophils,
lymphocytes, and plasma cells in the fallopian tube destroying some
of the epithelial lining. (From Voet RL: Color Atlas of Obstetric and
Gynecologic Pathology. St. Louis, Mosby, 1997, p 107.)

Figure 23-24 Acute salpingitis showing dilation of the fallopian tube
and blunting of the papillary fronds. (From Voet RL: Color Atlas of
Obstetric and Gynecologic Pathology. St. Louis, Mosby, 1997, p 102.)

Table 23-8 Comparison of C. trachomatis and N. gonorrhoeae Cervical Isolation and N. gonorrhoeae Tubal Isolation in Women with Acute Pelvic
Inflammatory Disease

Cervical Infection
Tubal or

Peritoneal Infection*

First Author of Study{ No. of Patients C. trachomatis N. gonorrhoeae N. gonorrhoeae

Henry-Suchet 17 6/16 (38%) 0/4 1/4 (25%)
M!ller 166 37 (22%) 9 (5%)
Mårdh 60 23 (38%) 4 (5%)
Gj!nnaess 65 26/56 (46%) 5 (8%) 0/65
Mårdh 63 19/53 (36%) 11 (17%) 1/14 (7%)
Adler 78 4 (5%) 14 (18%)
Ripa 206 52/156 (33%) 39 (19%)
Osser 209 52/111 (47%) 41 (20%)
Paavonen 106 27 (25%) 27 (25%)
Paavonen 101 32 (32%) 25 (25%)
Paavonen 228 69 (30%) 60 (26%)
Eilard 22 6 (27%) 7 (32%) 1/22 (5%)
Bowi 43 22 (51%) 15 (35%)
Eschenbach 204 20/100 (20%) 90 (44%) 7/54 (13%)
Sweet 39 2 (5%) 18 (46%) 8/35 (23%)
Cunningham 104 56 (54%) 30/104 (29%)
Thompson 30 3 (10%) 24 (80%) 10/30 (33%)
Total 1741 400/1365 (29%) 445/1728 (26%) 58/328 (18%)

*Isolation of N. gonorrhoeae from the peritoneum of the total number of women studied.
{Reference to studies appear in original source.
From Eschenbach DA: Acute pelvic inflammatory disease, vol 1. In Gynecology and Obstetrics, Philadelphia, Harper & Row, 1985, p 8.
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Pelvic Inflammatory Disease 
(PID): Etiology
¡Chlamydia trachomatis

¡ C. trachomatis an intracellular, sexually transmitted 
bacterial pathogen. 

¡ Chlamydia may remain in the fallopian tubes for 
months after initial colonization of the upper genital 
tract. 

¡ Primary infection appears to be self-limited, with 
mild symptoms and little permanent damage. 

¡ repeat exposures to Chlamydia, such as may occur 
in asymptomatic untreated C. trachomatis cervical 
infection, may lead to an autoimmune response 
that causes severe tubal damage, even if C. 
trachomatis is no longer present. 
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Pelvic Inflammatory Disease 
(PID): Etiology
¡ The most common aerobic organisms are 

nonhemolytic Streptococcus, E. coli, group B 
Streptococcus, and coagulase-negative 
Staphylococcus. 

¡Anaerobic organisms tend to predominate 
over aerobes, and the most common 
anaerobic organisms are Bacteroides spp., 
Peptostreptococcus, and Peptococcus. 

¡Anaerobic organisms are almost ubiquitous 
in pelvic abscesses associated with acute 
PID. 
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Pelvic Inflammatory Disease 
(PID): Risk factors

¡age at first intercourse

¡marital status

¡number of sexual partners 
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Pelvic Inflammatory Disease 
(PID): Signs and Symptoms

sensitivity. Hence, in 2006, the CDC treatment guidelines
were changed to state that empirical therapy for PID should be ini-
tiated in sexually active young women and other women at risk for
STIswith pelvic or lower abdominal pain if cervicalmotion tender-
ness, uterine tenderness,or adnexal tenderness ispresent.TheCDC
2010 diagnostic criteria are summarized in Box 23-8.

The most frequent symptom of acute PID is new-onset lower
abdominal and pelvic pain. Typically, the pain is diffuse, bilat-
eral, and usually described as constant and dull. It may be exac-
erbated by motion or sexual activity and, on occasion, the pain
may become cramping. The duration of pain is usually less than
7 days. If the pain has been present for longer than 3 weeks, it is

unlikely that the woman has acute PID. Approximately 75% of
patients with acute PID have an associated endocervical infec-
tion or coexistent purulent vaginal discharge. Abnormal uterine
bleeding, especially spotting or menorrhagia, is noted in approx-
imately 40% of patients. Nausea and vomiting are relatively late
symptoms in the course of the disease.

The symptoms of acute pelvic infection secondary to N.
gonorrhoeae are of rapid onset, and the pelvic pain usually begins
a few days after the start of a menstrual period. Acute pelvic in-
fection caused by C. trachomatis alone often may have an indo-
lent course with slow onset, less pain, and less fever. It is
important to remember that up to 50% of women with tubal
damage never experience any symptoms consistent with PID.

Five percent to 10% of women with acute PID develop symp-
toms of perihepatic inflammation, the Fitz-Hugh–Curtis syn-
drome (Fig. 23-26). Persistent symptoms and signs include
right upper quadrant pain, pleuritic pain, and tenderness in
the right upper quadrant when the liver is palpated. The pain
may radiate to the shoulder or into the back. Liver transaminase
levels may be elevated. The condition is often mistakenly diag-
nosed as pneumonia or acute cholecystitis. Fitz-Hugh–Curtis
syndrome develops from transperitoneal or vascular dissemina-
tion of the gonococcal or Chlamydia organism to produce the
perihepatic inflammation. Other organisms, including anaero-
bic streptococci and coxsackievirus, have also been associated
with this syndrome. When laparoscopy is performed, the liver
capsule will appear inflamed, with classic violin string adhesions
to the parietal peritoneum beneath the diaphragm.Women with

Table 23-11 Laparoscopic Findings in Patients with False
Positive Clinical Diagnosis of Acute PID but with Pelvic Disorders
Other Than PID

Laparoscopic Finding Number

Acute appendicitis 24
Endometriosis 16
Corpus luteum bleeding 12
Ectopic pregnancy 11
Pelvic adhesions only 7
Benign ovarian tumor 7
Chronic salpingitis 6
Miscellaneous 15
Total 98

From Jacobson LJ: Differential diagnosis of acute pelvic inflammatory disease. Am J
Obstet Gynecol 138: 1006, 1980.

Table 23-12 Preoperative Diagnoses in Patients with False-
Negative Clinical Diagnosis of Acute PID Prior to Laparoscopy/
Laparotomy

Visual Diagnosis:
Clinical Diagnosis Acute PID (Number)

Ovarian tumor 20
Acute appendicitis 18
Ectopic pregnancy 16
Chronic salpingitis 10
Acute peritonitis 6
Endmetriosis 5
Uterine myoma 5
Uncharacteristic pelvic pain 5
Miscellaneous 6
Total 91

From Jacobson LJ: Differential diagnosis of acute pelvic inflammatory disease. Am J
Obstet Gynecol 138: 1006, 1980.

Table 23-13 Severity of Disease by Laparoscopic Examination

Severity Findings

Mild Erythema, edema, no spontaneous purulent
exudates*; tubes freely movable

Moderate Gross purulent material evident; erythema and
edema, marked; tubes may not be freely movable,
and fimbria stoma may not be patent

Severe Pyosalpinx or inflammatory complex abscess{

*The tubes may require manipulation to produce purulent exudate.
{The size of any pelvic abscess should be measured.
From Hager WD, Eschenbach DA, Spence MR, et al: Criteria for diagnosis and
grading of salpingitis. Obstet Gynecol 61:114, 1983.

Box 23-8 CDC Guidelines for Diagnosis of Acute Pelvic
Inflammatory Disease: Clinical Criteria for Initiating Therapy

Minimum Criteria
Empirical treatment of PID should be initiated in sexually active

young women and others at risk for STIs if the following
minimum criteria are present and no other causes(s) for the
illness can be identified:

Lower abdominal tenderness or
Adnexal tenderness or
Cervical motion tenderness

Additional Criteria for Diagnosing PID
Oral temperature > 38!C
Abnormal cervical or vaginal discharge (mucopurulent)
Presence of abundant WBCs on microscopy of vaginal secretions
Elevated erythrocyte sedimentation rate
Elevated C-reactive protein
Laboratory documentation of cervical infection withN. gonorrhoeae

or C. trachomatis

Definitive Criteria for Diagnosing PID
Histopathologic evidence of endometritis on endometrial biopsy
Transvaginal sonography or MRI showing thickened fluid-filled

tubes, with or without free pelvic fluid or tubo-ovarian complex
Laparoscopic abnormalities consistent with PID
Although initial treatment can be made before bacteriologic

diagnosis of C. trachomatis or N. gonorrhoeae infection, such
a diagnosis emphasizes the need to treat sex partners.

PID, Pelvic inflammatory disease; STI, sexually transmitted infection; WBC, white
blood cells.
Workowski KA, Berman S; Centers for Disease Control and Prevention (CDC):
Sexually transmitted diseases treatment guidelines, MMWR 59(RR-12):64, 2010.
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Pelvic Inflammatory Disease 
(PID): Signs and Symptoms

¡ Lower abdominal and pelvic 
tenderness during examination is 
the hallmark of acute PID. 
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Pelvic Inflammatory Disease 
(PID): Signs and Symptoms

¡ The most frequent symptom of 
acute PID is new-onset lower 
abdominal and pelvic pain.

¡ pain is diffuse, bilateral, and usually 
described as constant and dull. 

¡ It may be exacerbated by motion or 
sexual activity.

¡ The duration of pain is usually less than 7 
days.

¡ It is important to remember that 
up to 50% of women with tubal 
damage never experience any 
symptoms consistent with PID. 
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Pelvic Inflammatory Disease 
(PID): Fitz-Hugh–Curtis 
syndrome 

¡ Five percent to 10% of women with acute 
PID develop symptoms of perihepatic
inflammation, the Fitz-Hugh–Curtis 
syndrome 

¡ the liver capsule will appear inflamed, with 
classic violin string adhesions to the 
parietal peritoneum beneath the 
diaphragm. 

¡ Persistent symptoms and signs include right 
upper quadrant pain, pleuritic pain, and 
tenderness in the right upper quadrant 
when the liver is palpated 
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Pelvic Inflammatory Disease (PID): 
Fitz-Hugh–Curtis syndrome 

¡ develops from transperitoneal or  
vascular dissemination of the     
gonococcal or Chlamydia organism to 
produce the perihepatic inflammation 

perihepatitis have a higher prevalence of moderate to severe pel-
vic adhesions and a higher prevalence and titers of antibodies to
chlamydial heat shock protein 60. Treatment is the same as the
treatment for acute salpingitis.

Lower abdominal and pelvic tenderness during examination
is the hallmark of acute PID. On abdominal examination, pa-
tients have tenderness to direct palpation in the lower abdomen,
and occasionally rebound tenderness. On pelvic examination, bi-
lateral tenderness of the parametria and adnexa is present and
may be exacerbated with movement of the uterus or cervix dur-
ing the pelvic examination. An ill-defined adnexal fullness is fre-
quently noted, which may represent edema, inflammatory
adhesions to the small or large intestine, or an adnexal complex
or abscess. The incidence of true adnexal abscess is approxi-
mately 10% in women with acute PID.

DIAGNOSIS

Direct visualization via the laparoscope is the most accurate
method of diagnosing acute PID. If the woman has impending
septic shock, acute surgical abdomen, or a complicated differen-
tial diagnosis in a postmenopausal woman, laparoscopy or lap-
arotomy is strongly indicated. The laparoscopy is diagnostic
but also offers the additional advantage of concurrent operative
procedures such as lysis of adhesions, potential drainage of an
abscess, and irrigation of the pelvic cavity. To date, operative
laparoscopy during acute infection has not been proved to re-
duce the prevalence of long-term sequelae. With the change in
management toward outpatient therapy, laparoscopy is used
less frequently. Acute PID should be included in the dif-
ferential diagnosis of any sexually active young woman with
pelvic pain.

Elevated temperature is an unreliable diagnostic sign because
only one of threewomenwith acute PIDpresentwith a temperature
higher than 38! C. Laboratory tests may be ordered but are also in-
sensitive and nonspecific. Less than 50% of women with acute PID
have a white blood cell count higher than 10,000 cells/mL. Leuko-
cytosis does not correlate with the need for hospitalization or
the severity of tubal inflammation. The ESR is elevated
(>15 mm/hr) in approximately 75% of women with laparoscopi-
cally confirmed acute pelvic infection. However, 53% of women
with pelvic pain and visually normal pelvic organs have an elevated
ESR. C-reactive protein levels have been used, but are not reliable
enough to guide clinical management. Combinations of positive
test results improve diagnostic specificity and positive predictive
value. However, this results in a diminution of sensitivity and neg-
ative predictive value (Table 23-14). Women with acute PID
should have a sensitive test for human chorionic gonadotropin to
help in the differential diagnosis of ectopic pregnancy. Approxi-
mately 3 to 4 of every 100 women who are admitted to a hospital
with a diagnosis of acute pelvic infection have an ectopic pregnancy.

Because most cases of upper genital tract infection are pre-
ceded by lower genital tract infection, it is important to examine
the endocervical mucus for inflammatory cells and perform the

Figure 23-26 Classic violin string sign of Fitz-Hugh–Curtis syndrome
in PID.

Table 23-14 Diagnostic Test Characteristics of Laboratory Tests for the Diagnosis of Acute Upper Genital Tract Infection

Test Sensitivity (%) Specificity (%)

Prevalence (%)

30%
NPV

30%
PPV

60%
NPV

60%
PPV

Entire Cohort (N ¼ 120)
ESR 70 52 80 38 54 69
CRP 71 66 84 47 60 76
WBC 57 88 83 67 58 88
Vaginal WBC 78 39 80 35 54 66
Classical PID (N ¼ 70)
ESR 72 53 82 40 56 70
CRP 76 59 85 44 62 74
WBC 66 80 85 59 61 83
Vaginal WBC 87 38 87 38 66 68
Nonclassical PID (N ¼ 50)
ESR 64 51 77 36 49 66
CRP 58 73 80 48 54 76
WBC 38 97 78 84 51 95
Vaginal WBC 62 41 72 31 42 6

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; NPV, negative predictive value; PPV, positive predictive value; WBC, white blood cell count.
From Peipert JF, Boardman L, Hogan JW, et al: Laboratory evaluation of acute upper genital tract infection. Obstet Gynecol 87:733, 1996. Reprinted with permission from
the American College of Obstetricians and Gynecologists.

55123 Infections of the Lower and Upper Genital Tracts
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Diagnosis of PID
¡ Direct visualization via laparoscopy 

is the most accurate method of 
diagnosing acute PID. 

¡ The laparoscopy offers the 
additional advantage of 
concurrent operative procedures 
such as lysis of adhesions, potential 
drainage of an abscess, and 
irrigation of the pelvic cavity. 

¡ Acute PID should be included in the 
differential diagnosis of any sexually 
active young woman with pelvic 
pain. 
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Diagnosis of PID

¡ Examine the endocervical mucus for 
inflammatory cells and perform the 
NAAT for N. gonorrheae and C. 
trachomatis. 

¡ The presence of an increased 
number of vaginal white blood cells is 
the most sensitive laboratory indicator 
of acute PID. 
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Diagnosis of PID

¡Endometrial biopsy (?)

¡Transvaginal ultrasound – useful in 
documenting an adnexal mass

¡MRI (?)
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Diagnosis of PID

sensitivity. Hence, in 2006, the CDC treatment guidelines
were changed to state that empirical therapy for PID should be ini-
tiated in sexually active young women and other women at risk for
STIswith pelvic or lower abdominal pain if cervicalmotion tender-
ness, uterine tenderness,or adnexal tenderness ispresent.TheCDC
2010 diagnostic criteria are summarized in Box 23-8.

The most frequent symptom of acute PID is new-onset lower
abdominal and pelvic pain. Typically, the pain is diffuse, bilat-
eral, and usually described as constant and dull. It may be exac-
erbated by motion or sexual activity and, on occasion, the pain
may become cramping. The duration of pain is usually less than
7 days. If the pain has been present for longer than 3 weeks, it is

unlikely that the woman has acute PID. Approximately 75% of
patients with acute PID have an associated endocervical infec-
tion or coexistent purulent vaginal discharge. Abnormal uterine
bleeding, especially spotting or menorrhagia, is noted in approx-
imately 40% of patients. Nausea and vomiting are relatively late
symptoms in the course of the disease.

The symptoms of acute pelvic infection secondary to N.
gonorrhoeae are of rapid onset, and the pelvic pain usually begins
a few days after the start of a menstrual period. Acute pelvic in-
fection caused by C. trachomatis alone often may have an indo-
lent course with slow onset, less pain, and less fever. It is
important to remember that up to 50% of women with tubal
damage never experience any symptoms consistent with PID.

Five percent to 10% of women with acute PID develop symp-
toms of perihepatic inflammation, the Fitz-Hugh–Curtis syn-
drome (Fig. 23-26). Persistent symptoms and signs include
right upper quadrant pain, pleuritic pain, and tenderness in
the right upper quadrant when the liver is palpated. The pain
may radiate to the shoulder or into the back. Liver transaminase
levels may be elevated. The condition is often mistakenly diag-
nosed as pneumonia or acute cholecystitis. Fitz-Hugh–Curtis
syndrome develops from transperitoneal or vascular dissemina-
tion of the gonococcal or Chlamydia organism to produce the
perihepatic inflammation. Other organisms, including anaero-
bic streptococci and coxsackievirus, have also been associated
with this syndrome. When laparoscopy is performed, the liver
capsule will appear inflamed, with classic violin string adhesions
to the parietal peritoneum beneath the diaphragm.Women with

Table 23-11 Laparoscopic Findings in Patients with False
Positive Clinical Diagnosis of Acute PID but with Pelvic Disorders
Other Than PID

Laparoscopic Finding Number

Acute appendicitis 24
Endometriosis 16
Corpus luteum bleeding 12
Ectopic pregnancy 11
Pelvic adhesions only 7
Benign ovarian tumor 7
Chronic salpingitis 6
Miscellaneous 15
Total 98

From Jacobson LJ: Differential diagnosis of acute pelvic inflammatory disease. Am J
Obstet Gynecol 138: 1006, 1980.

Table 23-12 Preoperative Diagnoses in Patients with False-
Negative Clinical Diagnosis of Acute PID Prior to Laparoscopy/
Laparotomy

Visual Diagnosis:
Clinical Diagnosis Acute PID (Number)

Ovarian tumor 20
Acute appendicitis 18
Ectopic pregnancy 16
Chronic salpingitis 10
Acute peritonitis 6
Endmetriosis 5
Uterine myoma 5
Uncharacteristic pelvic pain 5
Miscellaneous 6
Total 91

From Jacobson LJ: Differential diagnosis of acute pelvic inflammatory disease. Am J
Obstet Gynecol 138: 1006, 1980.

Table 23-13 Severity of Disease by Laparoscopic Examination

Severity Findings

Mild Erythema, edema, no spontaneous purulent
exudates*; tubes freely movable

Moderate Gross purulent material evident; erythema and
edema, marked; tubes may not be freely movable,
and fimbria stoma may not be patent

Severe Pyosalpinx or inflammatory complex abscess{

*The tubes may require manipulation to produce purulent exudate.
{The size of any pelvic abscess should be measured.
From Hager WD, Eschenbach DA, Spence MR, et al: Criteria for diagnosis and
grading of salpingitis. Obstet Gynecol 61:114, 1983.

Box 23-8 CDC Guidelines for Diagnosis of Acute Pelvic
Inflammatory Disease: Clinical Criteria for Initiating Therapy

Minimum Criteria
Empirical treatment of PID should be initiated in sexually active

young women and others at risk for STIs if the following
minimum criteria are present and no other causes(s) for the
illness can be identified:

Lower abdominal tenderness or
Adnexal tenderness or
Cervical motion tenderness

Additional Criteria for Diagnosing PID
Oral temperature > 38!C
Abnormal cervical or vaginal discharge (mucopurulent)
Presence of abundant WBCs on microscopy of vaginal secretions
Elevated erythrocyte sedimentation rate
Elevated C-reactive protein
Laboratory documentation of cervical infection withN. gonorrhoeae

or C. trachomatis

Definitive Criteria for Diagnosing PID
Histopathologic evidence of endometritis on endometrial biopsy
Transvaginal sonography or MRI showing thickened fluid-filled

tubes, with or without free pelvic fluid or tubo-ovarian complex
Laparoscopic abnormalities consistent with PID
Although initial treatment can be made before bacteriologic

diagnosis of C. trachomatis or N. gonorrhoeae infection, such
a diagnosis emphasizes the need to treat sex partners.

PID, Pelvic inflammatory disease; STI, sexually transmitted infection; WBC, white
blood cells.
Workowski KA, Berman S; Centers for Disease Control and Prevention (CDC):
Sexually transmitted diseases treatment guidelines, MMWR 59(RR-12):64, 2010.
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Treatment

¡ The two most important goals of the 
medical therapy of acute PID:

1. resolution of symptoms 
2. preservation of tubal function. 

¡Antibiotic therapy should be started as 
soon as the diagnosis has been made.

¡ Early diagnosis and early treatment will 
help reduce the possibility of long-term 
sequelae of the disease.
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Treatment

¡Women who are not treated in the first 
72 hours following the onset of symptoms 
are three times as likely to develop tubal 
infertility or ectopic pregnancy 

¡ In the management of acute PID, DO 
NOT FORGET the treatment and 
education of the male partner for the 
prevention of the disease, including the 
use of proper contraceptives, which help 
reduce the rate of upper genital tract 
infection. 
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Treatment

¡Because most cases of PID are 
polymicrobial, broad-spectrum antibiotic 
coverage is indicated. 

¡ Empirical antibiotic protocols should 
cover a wide range of bacteria, 

(includes:  N. gonorrhoeae, C. trachomatis, 
anaerobic rods and cocci, gram-negative aerobic 
rods, and gram-positive aerobes )
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Treatment: Outpatient

sexual partners, and careful follow-up are key issues. The two
most important goals of the medical therapy of acute PID are
the resolution of symptoms and preservation of tubal function.
Antibiotic therapy should be started as soon STI screening re-
sults have been obtained and the diagnosis has been suggested.
Early diagnosis and early treatment will help reduce the number
of women who suffer from the long-term sequelae of the disease.
Women who are not treated in the first 72 hours following the
onset of symptoms are three times as likely to develop tubal in-
fertility or ectopic pregnancy as those who are treated early in the
disease process. Animal and human studies have suggested that
early antibiotic treatment improves long-term fertility. In the
management of acute PID, one should not forget the treatment
and education of the male partner for the prevention of the dis-
ease, including the use of proper contraceptives, which help re-
duce the rate of upper genital tract infection.

Although the choice of antibiotic therapy for most infectious
diseases is usually based on cultures and sensitivity of bacteria
obtained directly from the site of the infection in PID, direct
tubal cultures are not practical. Because most cases of PID are
polymicrobial, broad-spectrum antibiotic coverage is indicated.
Empirical antibiotic protocols should cover a wide range of bac-
teria, including N. gonorrhoeae, C. trachomatis, anaerobic rods
and cocci, gram-negative aerobic rods, and gram-positive aer-
obes (Table 23-15). Selection of one antibiotic protocol over an-
other may be influenced by the clinical history. For example,
acute PID following an operative procedure is usually caused
by endogenous flora of the vagina, whereas acute PID in a 19-
year-old college student is likely secondary to C. trachomatis.

A failure of outpatient oral therapy may be related to non-
compliance, reinfection, or inadequate antibiotic coverage for
penicillinase-producing gonorrhea, chromosomally mediated
resistant N. gonorrhoeae, or facultative or anaerobic organisms
involved in upper genital tract infection that are resistant to

the drug prescribed. It is important to know resistance profiles
in your geographic region. Inpatient failure rates for resolution
of acute symptoms with IV antibiotics are approximately 5%
to 10%.

A variety of oral and parenteral antibiotic regimens have been
effective in achieving short-term clinical and microbiologic cures
in randomized clinical trials. However, there are a paucity of data
comparing the effect of various protocols on the incidence of
long-term complications and elimination of bacterial infection
in the endometrium and fallopian tubes. The CDC has pub-
lished recommendations for the outpatient treatment of PID
(Box 23-9). Ceftriaxone, 250 mg IM once, or cefoxitin, 2 g
IM, plus probenecid, 1 g orally in a single dose, concurrently
once, or another parenteral third-generation cephalosporin such
as ceftizoxime or cefotaxime together with doxycycline, 100 mg
orally twice daily for 14 days, is the recommended outpatient
regimen. The optimal cephalosporin choice is not known. Cef-
tizoxime has unparalleled coverage against N. gonorrhoeae; cefo-
taxime has better anaerobic coverage. The clinician should
individualize the choice of regimens depending on his or her
estimate of the need for anaerobic coverage. Importantly, if
the woman has bacterial vaginosis, adding prolonged coverage
with metronidazole, 500 mg orally twice daily for 14 days, is
preferable.

Figure 23-30 Laparoscopic view of acute PID and a tubo-ovarian
abscess.

Table 23-15 Microorganisms Isolated from Fallopian Tubes of
Patients with Acute Pelvic Inflammatory Disease

Type of Agent Organism

Sexually transmitted disease Chlamydia trachomatis
Neisseria gonorrhoeae
Mycoplasma hominis

Endogenous agent aerobic
or facultative

Streptococcus species
Staphylococcus
speciesHaemophilus
Escherichia coli

Anaerobic Bacteroides species
Peptococcus species
Peptostreptocccus species
Clostridium species
Actinomyces species

From Weström L: Introductory address: Treatment of pelvic inflammatory disease
in view of etiology and risk factors. Sex Transm Dis 11:439, 1984.

Box 23-9 CDC Recommendations for Ambulatory Management
of Acute Pelvic Inflammatory Disease

Ceftriaxone, 250 mg IM, single dose
or

Cefoxitin, 2 g IM, single dose, and probenecid, 1 g PO administered
concurrently in a single dose
or

Other parenteral third-generation cephalosporin (e.g., ceftizoxime,
cefotaxime)
plus

Doxycycline, 100 mg PO bid for 14 days
with or without

Metronidazole, 500 mg PO bid for 14 days

Workowski KA, Berman S; Centers for Disease Control and Prevention (CDC):
Sexually transmitted diseases treatment guidelines, MMWR 59(RR-2):66,
2010.

55323 Infections of the Lower and Upper Genital Tracts
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Treatment: Outpatient

¡ It is important to reexamine women 
within 48 to 72 hours of initiating 
outpatient therapy to evaluate the 
response of the disease to oral 
antibiotics. 

¡ If the disease is responding well, 
approximately 4 to 6 weeks after therapy 
the woman should be reexamined to 
assess the resolution of clinical symptoms 
and establish a post-treatment baseline. 
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Treatment: Inpatient

Other regimens with at least one trial include amoxicillin–
clavulanic acid and doxycycline. However, this regimen may
be difficult to tolerate because of adverse gastrointestinal symp-
toms. Azithromycin has demonstrated short-term effectiveness in
one randomized trial; another trial used azithromycin combined
with ceftriaxone, 250 mg IM single dose, with azithromycin, 1 g
orally once weekly for 2 weeks. Also, with these regimens, con-
sider the addition ofmetronidazole, because anaerobic organisms
are suspected in the cause of PID and metronidazole will also
treat BV, which is frequently associated with PID. Quinolone-
containing regimens are no longer routinely recommended
because of gonorrhea resistance. However, if parenteral cephalo-
sporin therapy is not feasible, the use of fluoroquinolones
(levofloxacin, 500 mg orally once daily, or ofloxacin, 400 mg
twice daily for 14 days), with or without metronidazole, may
be considered if the community prevalence and individual risk
of gonorrhea are low, or if the diagnostic test result for gonorrhea
performed prior to instituting therapy is negative.

It is important to reexamine women within 48 to 72 hours of
initiating outpatient therapy to evaluate the response of the dis-
ease to oral antibiotics. The woman should be hospitalized when
the therapeutic response is not optimal. If the disease is respond-
ing well, approximately 4 to 6 weeks after therapy the woman
should be reexamined to assess the resolution of clinical symp-
toms and establish a post-treatment baseline.

In the past, many practitioners preferred to hospitalize nullip-
arous women for the treatment of PID, but this is no longer
recommended. A multicenter trial of 831 women has found
no advantage to inpatient treatment of mild to moderate PID
randomized to inpatient versus outpatient treatment. In over
84 months of follow-up, there were an equivalent number of
pregnancies, live births, time to pregnancy, infertility, recurrent
PID, chronic pelvic pain, and ectopic pregnancy in the inpatient
and outpatient treatment groups. This was true even in teenagers
and women without a previous live birth.

The CDC has established criteria for hospitalization
(Box 23-10). These include unsure diagnosis, being too ill to
tolerate oral therapy, no improvement with oral therapy, and
presence of a tubo-ovarian abscess or pregnancy. Acute PID as-
sociated with the presence of an IUD may be more advanced at
the time of diagnosis than infection without a foreign body. Pa-
tient and physician delays in diagnosis are not unusual. Often,
women misinterpret the early signs and symptoms of an infec-
tion as being related to the IUD. Pelvic infections with an
IUD in place and pelvic infections following operative or diag-
nostic procedures often are caused by anaerobic bacteria. Outpa-
tient therapy leaving the IUD in situ may be attempted if close

follow-up of the woman is possible. If the pelvic infection
worsens or does not improve, the IUD should be removed. Con-
current immunodeficiency, especially HIV infection with a low
CD4þ count, is another reason to consider hospitalization. If a
therapeutic response or compliance with oral medications has
not been optimal or is questionable, or if follow-up in 72 hours
is not possible, the woman should be admitted for IV antibiotic
therapy.

The 2010 CDC guidelines for inpatient treatment of acute
PID with parenteral therapy are listed in Box 23-11. The
protocols stress the polymicrobial origin of acute pelvic infec-
tion, increasing importance of C. trachomatis, and emergence
of penicillin-resistant N. gonorrhoeae. With IV protocols, the
CDC recommends that IV antibiotics be continued for at least
24 hours after substantial improvement in the patient. When the
woman has a mass, we add ampicillin to clindamycin and gen-
tamicin. However, for patients without a mass, we switch to oral
antibiotics when the symptoms have diminished and the woman
has been afebrile for 24 hours. In both regimens, doxycycline is
continued for a total of 14 days.

Regimen A is a combination of doxycycline and IV cefoxitin.
It is excellent for community-acquired infection. Doxycycline
and cefoxitin provide excellent coverage for N. gonorrhoeae,
C. trachomatis, and penicillinase-producing N. gonorrhoeae.
Cefoxitin is an excellent antibiotic against Peptococcus and
Peptostreptococcus spp. and E. coli. The disadvantage of this com-
bination is that the two drugs are less than ideal for a pelvic

Box 23-10 Indications for Hospitalizing Patients with Acute
Pelvic Inflammatory Disease

Surgical emergencies (e.g., appendicitis) cannot be excluded.
The patient is pregnant.
The patient does not respond clinically to oral antimicrobial

therapy.
The patient is unable to follow or tolerate an outpatient oral

regimen.
The patient has severe illness, nausea and vomiting, or high fever.
The patient has a tubo-ovarian abscess.

Adapted from Workowski KA, Berman S; Centers for Disease Control and
Prevention (CDC): Sexually transmitted diseases treatment guidelines, MMWR 59
(RR-12):65, 2010.

Box 23-11 Inpatient Management of Acute Pelvic Inflammatory
Disease

Parenteral Regimen A
Cefotetan, 2 g IV every 12 hr

or
Cefoxitin, 2 g IV every 6 hr

plus
Doxycycline, 100 mg PO or IV every 12 hr
NOTE: Because of pain associated with infusion, doxycycline should

be administered orally when possible, even when the patient is
hospitalized. PO and IV administration of doxycycline provide
similar bioavailability.

Parenteral Regimen B
Clindamycin, 900 mg IV every 8 hr

plus
Gentamicin, loading dose IV or IM (2 mg/kg of body weight)

followed by a maintenance dose (1.5 mg/kd) every 8 hr. Single
daily dosing may be substituted.

Alternative Parenteral Regimens
Limited data support the use of other parenteral regimens. The

following regimen has been investigated in a least one clinical
trial, and has broad-spectrum coverage:

Ampicillin-sulbactam, 3 g IV every 6 hr
plus

Doxycycline, 100 mg PO or IV every 12 hr
One trial has demonstrated high short-term clinical cure rates with

azithromycin, either as monotherapy for 1 wk (500 mg IV" one
or two doses followed by 250 mg PO, 5-6 days) or combined
with a 12-day course of metronidazole.

Adapted from Workowski KA, Berman S; Centers for Disease Control and
Prevention (CDC): Sexually transmitted diseases treatment guidelines, MMWR 59
(RR-12):65, 2010.
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Treatment: Inpatient
Other regimens with at least one trial include amoxicillin–

clavulanic acid and doxycycline. However, this regimen may
be difficult to tolerate because of adverse gastrointestinal symp-
toms. Azithromycin has demonstrated short-term effectiveness in
one randomized trial; another trial used azithromycin combined
with ceftriaxone, 250 mg IM single dose, with azithromycin, 1 g
orally once weekly for 2 weeks. Also, with these regimens, con-
sider the addition ofmetronidazole, because anaerobic organisms
are suspected in the cause of PID and metronidazole will also
treat BV, which is frequently associated with PID. Quinolone-
containing regimens are no longer routinely recommended
because of gonorrhea resistance. However, if parenteral cephalo-
sporin therapy is not feasible, the use of fluoroquinolones
(levofloxacin, 500 mg orally once daily, or ofloxacin, 400 mg
twice daily for 14 days), with or without metronidazole, may
be considered if the community prevalence and individual risk
of gonorrhea are low, or if the diagnostic test result for gonorrhea
performed prior to instituting therapy is negative.

It is important to reexamine women within 48 to 72 hours of
initiating outpatient therapy to evaluate the response of the dis-
ease to oral antibiotics. The woman should be hospitalized when
the therapeutic response is not optimal. If the disease is respond-
ing well, approximately 4 to 6 weeks after therapy the woman
should be reexamined to assess the resolution of clinical symp-
toms and establish a post-treatment baseline.

In the past, many practitioners preferred to hospitalize nullip-
arous women for the treatment of PID, but this is no longer
recommended. A multicenter trial of 831 women has found
no advantage to inpatient treatment of mild to moderate PID
randomized to inpatient versus outpatient treatment. In over
84 months of follow-up, there were an equivalent number of
pregnancies, live births, time to pregnancy, infertility, recurrent
PID, chronic pelvic pain, and ectopic pregnancy in the inpatient
and outpatient treatment groups. This was true even in teenagers
and women without a previous live birth.

The CDC has established criteria for hospitalization
(Box 23-10). These include unsure diagnosis, being too ill to
tolerate oral therapy, no improvement with oral therapy, and
presence of a tubo-ovarian abscess or pregnancy. Acute PID as-
sociated with the presence of an IUD may be more advanced at
the time of diagnosis than infection without a foreign body. Pa-
tient and physician delays in diagnosis are not unusual. Often,
women misinterpret the early signs and symptoms of an infec-
tion as being related to the IUD. Pelvic infections with an
IUD in place and pelvic infections following operative or diag-
nostic procedures often are caused by anaerobic bacteria. Outpa-
tient therapy leaving the IUD in situ may be attempted if close

follow-up of the woman is possible. If the pelvic infection
worsens or does not improve, the IUD should be removed. Con-
current immunodeficiency, especially HIV infection with a low
CD4þ count, is another reason to consider hospitalization. If a
therapeutic response or compliance with oral medications has
not been optimal or is questionable, or if follow-up in 72 hours
is not possible, the woman should be admitted for IV antibiotic
therapy.

The 2010 CDC guidelines for inpatient treatment of acute
PID with parenteral therapy are listed in Box 23-11. The
protocols stress the polymicrobial origin of acute pelvic infec-
tion, increasing importance of C. trachomatis, and emergence
of penicillin-resistant N. gonorrhoeae. With IV protocols, the
CDC recommends that IV antibiotics be continued for at least
24 hours after substantial improvement in the patient. When the
woman has a mass, we add ampicillin to clindamycin and gen-
tamicin. However, for patients without a mass, we switch to oral
antibiotics when the symptoms have diminished and the woman
has been afebrile for 24 hours. In both regimens, doxycycline is
continued for a total of 14 days.

Regimen A is a combination of doxycycline and IV cefoxitin.
It is excellent for community-acquired infection. Doxycycline
and cefoxitin provide excellent coverage for N. gonorrhoeae,
C. trachomatis, and penicillinase-producing N. gonorrhoeae.
Cefoxitin is an excellent antibiotic against Peptococcus and
Peptostreptococcus spp. and E. coli. The disadvantage of this com-
bination is that the two drugs are less than ideal for a pelvic

Box 23-10 Indications for Hospitalizing Patients with Acute
Pelvic Inflammatory Disease

Surgical emergencies (e.g., appendicitis) cannot be excluded.
The patient is pregnant.
The patient does not respond clinically to oral antimicrobial

therapy.
The patient is unable to follow or tolerate an outpatient oral

regimen.
The patient has severe illness, nausea and vomiting, or high fever.
The patient has a tubo-ovarian abscess.

Adapted from Workowski KA, Berman S; Centers for Disease Control and
Prevention (CDC): Sexually transmitted diseases treatment guidelines, MMWR 59
(RR-12):65, 2010.

Box 23-11 Inpatient Management of Acute Pelvic Inflammatory
Disease

Parenteral Regimen A
Cefotetan, 2 g IV every 12 hr

or
Cefoxitin, 2 g IV every 6 hr

plus
Doxycycline, 100 mg PO or IV every 12 hr
NOTE: Because of pain associated with infusion, doxycycline should

be administered orally when possible, even when the patient is
hospitalized. PO and IV administration of doxycycline provide
similar bioavailability.

Parenteral Regimen B
Clindamycin, 900 mg IV every 8 hr

plus
Gentamicin, loading dose IV or IM (2 mg/kg of body weight)

followed by a maintenance dose (1.5 mg/kd) every 8 hr. Single
daily dosing may be substituted.

Alternative Parenteral Regimens
Limited data support the use of other parenteral regimens. The

following regimen has been investigated in a least one clinical
trial, and has broad-spectrum coverage:

Ampicillin-sulbactam, 3 g IV every 6 hr
plus

Doxycycline, 100 mg PO or IV every 12 hr
One trial has demonstrated high short-term clinical cure rates with

azithromycin, either as monotherapy for 1 wk (500 mg IV" one
or two doses followed by 250 mg PO, 5-6 days) or combined
with a 12-day course of metronidazole.

Adapted from Workowski KA, Berman S; Centers for Disease Control and
Prevention (CDC): Sexually transmitted diseases treatment guidelines, MMWR 59
(RR-12):65, 2010.

554 Part III GENERAL GYNECOLOGY

C om p rehensive  G ynecology 7th ed ition , 2017 (Lob o RA , G ershenson D M , Lentz G M , Va lea FA  ed ito rs); cha p ter 23, G en ita l Tra ct In fections



Treatment: Inpatient 
regimens
¡ With IV protocols, the CDC recommends that 

IV antibiotics be continued for at least 24 hours 
after substantial improvement in the patient. 

¡ When the woman has a mass, we add 
ampicillin to clindamycin and gentamicin. 

¡ For patients without a mass, we switch to oral 
antibiotics when the symptoms have 
diminished and the woman has been afebrile 
for 24 hours. 

¡ In both regimens, doxycycline is continued for 
a total of 14 days. 
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Treatment: Inpatient 
Regimen A

¡ Regimen A is a combination of doxycycline 
and IV cefoxitin.

¡ It is excellent for community-acquired 
infection.

¡ Doxycycline and cefoxitin provide excellent 
coverage for N. gonorrhoeae, C. 
trachomatis, and penicillinase-producing N. 
gonorrhoeae. 

¡ Cefoxitin is an excellent antibiotic against 
Peptococcus and Peptostreptococcus spp. 
and E. coli. 
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Treatment: Inpatient 
Regimen B
¡ Regimen B is a combination of clindamycin and an 

aminoglycoside (gentamicin).

¡ provides excellent coverage for anaerobic 
infections and facultative gram- negative rods. 

¡ it is preferred for patients with an abscess, IUD-
related infection, and pelvic infection after a 
diagnostic or operative procedure.

¡ Parenteral antibiotic therapy may be discontinued 
when the woman has been afebrile for 24 hours, 
and oral therapy with doxycycline (100 mg twice 
daily) should continue to complete 14 days of 
therapy. 
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Surgical management
¡Operations are restricted to the 

following:

¡ life-threatening infections
¡ ruptured tubo-ovarian abscesses
¡ laparoscopic drainage of a pelvic abscess
¡ persistent masses in some older women for 

whom future childbearing is not a 
consideration

¡ removal of a persistent symptomatic mass. 
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Abscess vs Tubo-ovarian 
complex
¡an abscess is a collection of pus within a 

newly created space. 

¡ Tubo-ovarian complex is a collection of 
pus within an anatomic space created by 
the adherence of adjacent organs. 

¡ Since Clindamycin is stable in the abscess 
environment, a combination of clindamycin and 
an aminoglycoside is considered the standard for 
treatment of a tubo-ovarian abscess.
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Sequelae

Ectopic 
pregnancy, 

chonic
pelvic pain, 

infertility

Scarring Adhesion 
formation
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Pelvic Inflammatory Disease 
(PID): Sequelae
¡ Following acute PID:

¡ the rate of ectopic pregnancy 
increases 6- to 10-fold

¡ chance of developing chronic pelvic 
pain increases fourfold. 

¡ incidence of infertility varies widely (6% 
to 60%), depending on the severity of 
the infection, number of episodes of 
infection, and age of the woman. 
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Sequelae: ectopic pregnancy 
and infertility

¡Approximately 10% to 15% of 
pregnancies will be ectopic after 
laparoscopically mild to moderate 
PID, and almost 50% after severe PID. 

¡4% and 13% of women are infertile or 
undergo an operative procedure 
secondary to acute PID. 
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Sequelae: chronic pelvic pain

¡ Chronic pelvic pain may be caused 
by a hydrosalpinx, a collection of 
sterile watery fluid in the fallopian 
tube. 

¡ A hydrosalpinx is the end-stage 
development of a pyosalpinx.

¡ The pain may result from adhesions 
and the resultant fixation or tethering 
of organs intended to have freedom 
of movement during physical activity, 
coitus, and ovulation.

ovum pickup, and finally complete tubal obstruction. Tubal ob-
structions secondary to infection are commonly found at the
fimbrial end or cornual region of the oviduct. An alarming factor
that has been documented with chlamydial infection is the tubal
damage from subacute PID. Patton and colleagues found almost
equally severe tubal damage, adhesion, degeneration of endosal-
pingeal structures, and cilia dysfunction in women with acute
chlamydial PID and women with silent chlamydial infection.

Weström followed a large cohort of women with PID in south-
ern Sweden from 1960 through 1984.He discovered that the infer-
tility rate was significantly lower in younger women than in older
women following a single episode of infection (Table 23-20).
The milder the episode of acute PID, the less likely a woman
was to suffer tubal obstruction and infertility. The infertility rate
also increased directly with the number of episodes of acute pelvic
infection. These data are not surprising because the prevalence of

Table 23-17 Frequency and Predictors of Long-Term Sequelae of Acute Pelvic Inflammatory Disease

Sequela
Frequency
(No. and %)

Univariate Analysis

Risk Factor P
Relative Risk and 95%
Confidence Interval

Multivariate
Analysis P Value

Involuntary
infertility

17/42
(40%)

History of pelvic inflammatory
disease (PID)
Age at time of first sex
!2 days of pain before therapy

0.05

0.04
0.02

1.8 (1.0-3.3)

0.39
2.0 (1.1–3.6)

0.05

0.07

Chronic pelvic pain 12/51
(24%)

History of PID 0.03 1.5 (1.0-2.2)

PID after index
episode

22/51
(43%)

History of PID
Mean no. of days of pain
before therapy
Age at time of first sex

0.06
0.04

0.0008

1.7 (0.9-3.1)
—

—

0.02
0.04

0.01
Ectopic pregnancy 2/51 (2.4%) *

*Risk analysis not performed because of small numbers involved.
From Safrin S Schacter J, Dahrouge D, Sweet RL: Long-term sequelae of acute inflammatory disease. A retrospective cohort study. Am J Obstet Gynccol 166:1300, 1992.

Table 23-18 Standardized (Indirect Standardization) First Event
Rates Per 1000 Woman-Years for Specified Outcomes*

Outcome
Condition

Women
with PID
(N ¼ 1,200)

Women
with Control
Conditions
(N ¼ 10,507)

Relative
Risk

Nonspecific
abdominal pain

16.7 (155) 1.7 (158) 9.8

Gynecologic pain 3.6 (38) 0.8 (70) 4.5
Endometriosis 2.2 (18) 0.4 (34) 5.5
Hysterectomy 18.2 (152) 2.3 (204) 7.9
Ectopic pregnancy 1.9 (19) 0.2 (14) 9.5

*After admission with acute pelvic inflammatory disease or a control event in
cohorts of women in the Oxford Record Linkage Study followed from 1970 to
1985. Number of women shown in parentheses.
From Buchan H, Vessey M, Goldacre M, Fairweather J: Morbidity following pelvic
inflammatory disease. Br J Obstet Gynaecol 100:558, 1993.

Table 23-19 Associations among History of Acute Pelvic Inflammatory Disease and Adnexal Adhesions, Distal Tubal Occlusion, and/or
Perihepatic Adhesions

Laparoscopic
Findings

Pelvic Inflammatory Disease

OR 95% CI PYes (N ¼ 22) No (N ¼ 90)

Distal tubal occlusion 4 (18.2%) 7 (7.8%) 2.6 0.7-10.0 0.14
Tubal adhesions 8 (36.4%) 21 (23.3%) 1.9 0.7-5.1 0.16
Ovarian adhesions 9 (40.9%) 21 (23.3%) 2.3 0.9-6.5 0.08
Perihepatic adhesions 3/21 (14.3%) 2/84 (2.4%) 6.8 1.1-43.9 0.05
Any adhesions 11 (50.0%) 25 (27.8%) 2.6 1.0-6.8 0.04

CI, Confidence interval; OR, odds ratio.
From W!lner-Hanssen P: Silent pelvic inflammatory disease: Is it overstated? Obstet Gynecol 86:321, 1995.

Figure 23-33 Hydrosalpinx withmarked dilation of the fallopian tube
and blunting of the fimbriated end. (From Voet RL: Color Atlas of
Obstetric and Gynecologic Pathology. St. Louis, Mosby, 1997, p 107.)
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Pelvic 
Tuberculosis



Pelvic TB
¡ Mycobacterium tuberculosis or 

Mycobacterium bovis. 

¡ Early in the course of pulmonary infection, 
the bacteria spread hematogenously and 
the infection becomes located in the 
oviducts, which are the primary and 
predominant site of pelvic tuberculosis. 

¡ Subsequently, the bacilli usually spread to 
the endometrium and, less commonly, to the 
ovaries. 
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Pelvic TB

¡ clinical symptoms and signs of pelvic Tuberculosis 
are similar to the chronic sequelae of acute PID.

¡ The predominant presentations of this chronic 
infection are infertility and abnormal uterine 
bleeding. 

¡ Mild to moderate chronic abdominal and pelvic 
pain occur in 35% of women with the disease. 

¡ Advanced cases are often accompanied by 
ascites.

¡ Some women may be asymptomatic. 
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Pelvic TB: diagnosis

¡ Tuberculous salpingitis may be 
suspected when a woman is not 
responding to conventional 
antibiotic therapy for acute 
bacterial PID.

¡ Results of a tuberculin skin test 
will be positive. 
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Pelvic TB: diagnosis

¡ The diagnosis may be 
established by performing an 
endometrial biopsy late in the 
secretory phase of the cycle. 

¡classic findings:  giant cells, 
granulomas, and caseous
necrosis confirm the diagnosis.

¡ The distal ends of the oviduct
remain everted, producing a 
tobacco pouch appearance. 

The diagnosis may be established by performing an endometrial
biopsy late in the secretory phase of the cycle. A portion of the
endometrial biopsy should be sent for culture and animal inoc-
ulation and the remaining portion should be examined
histologically. The findings of classic giant cells, granulomas,
and caseous necrosis confirm the diagnosis (Fig. 23-34). Ap-
proximately two of three women with tuberculous salpingitis
will have concomitant tuberculous endometritis. Pelvic tubercu-
losis may not be diagnosed until laparotomy or celiotomy, when
the characteristic changes may be visualized. The distal ends of
the oviduct remain everted, producing a tobacco pouch appear-
ance. When the diagnosis has been established, the woman
should have a chest radiographic examination, IV pyelography,
serial gastric washings, and urine cultures for tuberculosis.
Approximately 10% of women with pelvic tuberculosis have
concomitant urinary tract tuberculosis.

The treatment of pelvic tuberculosis is medical. Not uncom-
monly, patients will be admitted to the hospital for initiation of
therapy, for observation, and to ensure appropriate compliance.
Initial therapy in a woman with newly diagnosed tuberculosis
usually will include five drugs because of the emergence of
multidrug-resistant organisms. Multidrug-resistant (MDR)
tuberculosis is defined as infection from a strain of M. tuber-
culosis that is resistant to two or more agents, including isoni-
azid. The mortality rate in HIV-negative patients who develop
MDR infection may be as high as 80%. Often, health care
workers become infected during outbreaks of MDR tuberculo-
sis. The CDC has recommended starting a woman on a multi-
drug regimen until the culture results yield specific sensitivity.
At that time, medications may be decreasedto two or three
agents. Patients who have infection from MDR strains are

usually kept on a five-drug regimen. Operative therapy for pel-
vic tuberculosis is reserved for women with persistent pelvic
masses, some women with resistant organisms, women older
than 40 years, and women whose endometrial cultures remain
positive. Although the major sequela of pelvic tuberculosis is
infertility, occasionally a woman will become pregnant after
medical therapy.

KEY POINTS

n The CDC regularly revises its treatment protocols for STIs.
This information may be accessed online at www.cdc.gov/
publications.

n Pediculosis pubis, an infestation by the crab louse Phthirus
pubis, is characterized by constant itching, predominantly
vulvar involvement, and the finding of eggs and lice by visual
inspection. It may be treated by topical application of 1%
permethrin cream rinse (Nix) or 1% lindane shampoo
(Kwell).

n Scabies, an infection by the itch mite Sarcoptes scabiei, is
characterized by intermittent pruritus, most commonly in
the hands, wrists, breasts, vulva, and buttocks. It may be
treated by topical application of 5% permethrin cream (Nix)
or 1% lindane lotion or 30 g of cream.

n Genital herpes is a recurrent incurable STI. Approximately
80% of individuals are unaware that they are infected. It is
usually transmitted by individuals who are asymptomatic
and unaware that they have the infection at the time of
transmission.

n Nonspecific tests for syphilis, the VDRL and RPR, have a
1% false-positive rate. Therefore, specific tests such as the
TPI, FTA-ABS, andMHA-TP must be used when a positive
nonspecific test result is encountered.

n In women in the reproductive age range, bacterial vaginosis
represents approximately 50% of vaginitis cases and

candidiasis and Trichomonas infection represent
approximately 25% each. HIV acquisition is increased in
women with bacterial vaginosis and T. vaginalis infection.

n T. vaginalis infection is a highly contagious STI. It is the
most prevalent nonviral, nonchlamydial STI of women. An
asymptomatic female who has Trichomonas identified in the
lower female genital urinary tract should definitely be
treated.

n Symptoms that suggest cervical infection include vaginal
discharge, deep dyspareunia, and postcoital bleeding. Most
women who have lower reproductive tract infections caused
by C. trachomatis or N. gonorrhoeae do not have
mucopurulent cervicitis. The corollary is that most women
who have mucopurulent cervicitis are not infected by
C. trachomatis or N. gonorrhoeae.

n Acute PID is usually caused by a polymicrobial infection of
organisms ascending from the vagina and cervix, traveling
along the mucosa of the endometrium to infect the mucosa
of the oviduct. It should be diagnosed with a minimum of
suspicion with the knowledge that overtreatment is
preferable to missed diagnosis.

n Approximately one in four women with acute PID
experiences further medical sequelae, including recurrent
acute PID, ectopic pregnancy, and chronic pelvic pain.

REFERENCES CAN BE FOUND ON
EXPERTCONSULT.com

Figure 23-34 Tuberculous salpingitis—Langerhans’ giant cell
granuloma. (From Gompel C, Silverberg SG (eds): Pathology in
Gynecology and Obstetrics, 2nd ed. Philadelphia, JB Lippincott, 1977,
p 258.)
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Pelvic TB: diagnosis

¡When the diagnosis has been 
established, the woman should have:  
chest radiographic examination, IV 
pyelography, serial gastric washings, and 
urine cultures for tuberculosis. 

¡Approximately 10% of women with pelvic 
tuberculosis have concomitant urinary 
tract tuberculosis. 
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Pelvic TB: Treatment

¡ The treatment of pelvic tuberculosis is mainly medical. 

¡ Initial therapy in a woman with newly diagnosed 
tuberculosis usually will include five drugs because of 
the emergence of multidrug-resistant organisms. 
(Isoniazid, Rifampicin, Ethambutol, Pyrazinamide + 
Bedaquiline SIRTURO®)

¡ Multidrug-resistant (MDR) tuberculosis is defined as 
infection from a strain of M. tuberculosis that is resistant 
to two or more agents, including isoniazid

¡ The CDC has recommended starting a woman on a 
multi- drug regimen until the culture results yield specific 
sensitivity. 

¡ Patients who have infection from MDR strains are 
usually kept on a five-drug regimen. 
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Pelvic TB: Surgical Treatment

¡Operative therapy for pelvic 
tuberculosis is reserved for women 
with:

¡ persistent pelvic masses
¡ resistant organisms
¡ Age >40 years
¡ endometrial cultures remain positive
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Summary

PID
¡ Definition

¡ Etiology

¡ Risk factors

¡ Signs/symptoms

¡ Diagnosis

¡ Treatment

¡ Sequelae

PELVIC TB
¡ Etiology

¡ Signs and symptoms

¡ Diagnosis

¡ treatment
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