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Topics included in the seminar 2 exam

• PCOS
• Pelvic Endometriosis
• Infertility
• Lower genital tract 

infections
• PID
• Pedia Gyne
• H mole
• Pelvic organ prolapse

• Clinical Pelvimetry
• Hypertension in Pregnancy
• Preterm labor
• Obstetrical Hemorrhage



Obstetrics



1. Hypertension in Pregnancy



Consideration for Delivery 

• Termination of pregnancy is the only cure for preeclampsia. 
• Headache, visual disturbances, oliguria, and epigastric pain are  ominous 

signs. (may be indicative that convulsions may be imminent)
• Severe preeclampsia demands anticonvulsant and antihypertensive therapy, 

followed by delivery.
• Goals of treatment are to forestall convulsions, to prevent intracranial 

hemorrhage and serious damage to other vital organs, and to deliver a 
healthy newborn. 

Cunningham FG, Leveno KJ, Bloom SL, Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS (eds).William’s Obstetrics 25th edition; 2018; chap 40 Hypertensive disorders



Treatment (inpatient)

• Magnesium sulfate – to prevent eclampsia
• Antihypertensive agents
• IV Hydralazine
• Labetolol
• Nifedipine



2. Preterm labor

• Labor that commences <37 weeks

• Preterm premature rupture of membranes : ruptures of membranes 
(bag of waters) < 37 weeks prior to onset of labor 



treatment

• Cortocosteroids : given at 24-34 weeks
• Dexamethasone 6mg q12h x 4 doses
• Betamethasone 12 mg q24h x 2 doses

• Tocolytics:
• Beta-adrenergic agonists (terbutaline, ritodrine)
• calcium-channel blockers (nifedipine)
• Prostaglandin inhibitors (indomethacin) 
• Magnesium sulfate
• Atosiban
• Nitric oxide donors



3. Obstetrical Hemorrhage

• Uterine atony: failure of the uterus to contract sufficiently after 
delivery and to arrest bleeding from vessels at the placental 
implantation site 
• Treatment: (uterotonic agents) oxytocin, methylergonovine, carboprost, 

dinoprostone

• Uterine inversion
• Treatment: uterine replacement, surgery

• Injuries to birth canal



3. Obstetrical Hemorrhage

• Uterine rupture

• Abruptio Placenta - Separation of the placenta—either partially or 
totally—from its implantation site before delivery 
• Tetanic contractions
• Tx: emergency delivery; 



3. Obstetrical Hemorrhage

• Placenta Previa
§ The “placenta goes before the fetus into the birth canal”
§ Total: placenta totally covering the internal os
§ Partial: placental partially covering the internal os
§ Low-lying placenta: implantation in the lower uterine segment, such that the 

placental edge does not reach the internal os and remains outside a 2-cm 
wide perimeter around the os. 

§ Marginal previa: placenta that was at the edge of the internal os but did not 
overlie it. 



3. Obstetrical Hemorrhage

• Placenta accrete
• any placental implantation with abnormally firm 

adherence to myometrium because of partial or 
total absence of the decidua basalis and 
imperfect development of the fibrinoid or 
Nitabuch layer. 

§ Placenta accrete: villi are attached to the myometrium. 
§ Placenta increta: villi actually invade the myometrium
§ Placenta percreta: villi that penetrate through the 

myometrium and to or through the serosa. 



4. Clinical Pelvimetry

Adequate Inadequate

Pelvic Inlet
diagonal conjugate >11.5cm; 
“sacral promontory cannot be 

reached”

diagonal conjugate < 11.5 
cm;  

“sacral promontory reached"

Midplane

sacrum curved 
sacrosciatic notch wide 

ischial spines not prominent 
interischial diameter > 8.5cm 

sidewalls divergent 

sacrum straight/shallow sacral 
concavity; 

sacrosciatic notch narrow; 
ischial spines prominent; 

interischial diameter < 8.5cm; 
Sidewalls convergent;

Outlet

intertuberous diameter > 
8cm; 

subpubic angle > 90 deg; 
wide subpubic angle; 

coccyx moveable  

intertuberous diameter < 8cm; 
subpubic angle < 90 deg/ 
narrow subpubic angle; 

coccyx not easily depressed/
coccyx not moveable



Gynecology



1. Polycystic ovary syndrome: “diagnosis of exclusion”Part V REPRODUCTIVE ENDOCRINOLOGY AND INFERTILITY882

may have polycystic ovaries found on US. These ovaries have 
been called polycystic-appearing ovaries (PAO) or polycystic ovarian 
morphology (PCOM) in the literature (Wong, 1995). This isolated 
finding should not be confused with the diagnosis of PCOS, but 
it may be a risk factor for other features of PCOS (e.g., insulin 
resistance, cardiovascular risk factors) discussed later.

MENSTRUAL IRREGULARITY

Menstrual irregularity includes oligomenorrhea (cycles over 35 
days) as well as a menstrual frequency of every few months and 
frank amenorrhea (over 6 months missed). Though the majority 
of women with PCOS have irregular cycles, signifying problems 
with ovulation, the ovulatory phenotype (“C”) reporting regular 
cycles occurs with variable frequencies in different populations: 
from 3% in Korea to 30% in Italy among women diagnosed 
with PCOS (Chae, 2008; Carmina, 2007). The ovulatory phe-
notype has less metabolic and cardiovascular risks as will be dis-
cussed later. It has been reported that menstrual irregularity is 
the best correlate of having insulin resistance in women with 
PCOS (Chae, 2008; Carmina, 2007). Additionally, although 
the subfertility of women with PCOS is predominantly due to 
 problems of anovulation, many women with PCOS with ovula-
tory function will present with subfertility as well.

HYPERANDROGENISM/ANDROGEN EXCESS

Often considered to be the cardinal feature of women with 
PCOS, androgen excess may be difficult to diagnose. As dis-
cussed in Chapter 40, production of androgens in excess may 
emanate from the ovary, adrenal, or the periphery. Although 
symptoms of androgen excess, particularly of hirsutism, is suf-
ficient for the inclusion of this parameter in the diagnosis of 
PCOS, blood measurements of testosterone may not always be 
accurate and often are “normal” in women with symptoms.

Table 41.1 Criteria for Diagnosis of Polycystic Ovary Syndrome

Study* Criteria

National Institute of Child 
Health and Human 
Development 1990

Menstrual irregularity
Hyperandrogenism (clinical or  

biochemical)
ESHRE-ASRM 2003 

“ Rotterdam criteria”
Menstrual irregularity
Hyperandrogenism (clinical or biochemical)
Polycystic ovaries on ultrasound (two of 

three required)
AEPCOS 2006 Hyperandrogenism (clinical or biochemi-

cal) and menstrual irregularity
Polycystic ovaries on ultrasound (either or 

both of the latter two)
NIH Workshop 2012 Endorsement of Rotterdam criteria, 

acknowledging its limitations, and 
suggesting the name PCOS should be 
changed

*All required the exclusion of other underlying hormonal disorders or tumors.

Figure 41.1 Surgical specimen of polycystic ovaries.

Figure 41.2 Typical color Doppler ultrasound of a polycystic ovary 
showing increased blood flow. (From Strauss JF, Barbieri RL, eds. Yen 
and Jaffe’s Reproductive Endocrinology. 6th ed. Philadelphia: Elsevier; 
2009:822.)

Figure 41.3 Example of calculating the ovarian cystic area (A1) and 
the stromal area (A2). (Modified from Fulghesu AM, Angioni S, Frau 
E, et al. Ultrasound in polycystic ovary syndrome—the measuring of 
ovarian stroma and relationship with circulating androgens: results 
of a multicentric study. Hum Reprod. 2007;22[9]:2501-2508.)

Obstetrics & Gynecology Books Full 

Exclude:
1. Non classic adrenal 

hyperplasia
2. Cushings syndrome
3. Androgenic tumors
4. Hyperprolactinemia
5. Thyroid disease

Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz 
GM, Valea FA editors); chapter 41, Polycystic ovary syndrome; pp 881- 896



Acanthosis nigricans (AN) has been found in approximately
30% of hyperandrogenic women. Approximately 50% of the
hyperandrogenic women who had PCOS and were obese had
AN. Although it has been suggested that the presence of hyper-
androgenism, IR, and AN constitute a special syndrome (the
HAIR-AN syndrome), most investigators believe that many
women with PCOS have some degree of AN, particularly when
obese, and do not have another distinct endocrine disorder. The
combination of increased insulin and IGF-1 enhances the devel-
opment of AN.

Müllerian-inhibiting substance (MIS) or anti–müllerian hor-
mone (AMH) is a glycoprotein produced by the granulosa cells
of preantral follicules. Because of the larger number of preantral
follicles in PCOS, theMIS or AMH level is significantly elevated
in women with PCOS. Physiologically, AMH orMIS attenuates
a sensitivity of FSH in stimulating granulosa cells. Because AMH
or MIS reflects the number of preantral follicles, it serves as a
useful measure of ovarian reserve and ovarian aging and de-
creases with age. This measurement, however, is not as predictive
in PCOS in that levels are already higher than in normal women
because of altered polycystic morphology.

Pathophysiologic Considerations
It is clear that there is a genetic predisposition to PCOS. How-
ever, it is likely that several genes are involved. A susceptibility
gene for PCOS has been suggested to lie in the region of
19p3.2, although this needs confirmation. Environmental fac-
tors are clearly involved as well, based on twin studies, in which
PCOS is not always concordant on a genetic basis. Maternal ex-
posure to androgen has been shown in a monkey model to con-
tribute to the development of PCOS.

It has been long established that a vicious cycle propagates the
disorder in PCOS, regardless of how it begins (Fig. 40-15). Thus,
it was attractive to postulate that dopamine deficiency in the hy-
pothalamus might give rise to the exaggerated LH responses in
PCOS, and there are several similar hypotheses. However, it
has been observed that morphologically identifiable polycystic
ovaries are seen in children. This occurrence predicts puberty
and other normal endocrinologic events, suggesting a central
role for altered polycystic ovarian morphology in the disorder.

Table 40-7 Measurements of Insulin Sensitivity

Test Measurement Normal Value*

Hyperinsulinemic
Clamp

M/1 (mean glucose
use/mean plasma
insulin concentration)

>1.12 ! 10"4

Homeostasis
model assessment
of insulin
resistance
(HOMAIR)

[Fasting insulin (mU/
mL) ! fasting
glucose (mmol/L)]/22.5

<2.77

Glucose-to insulin
ratio

Fasting glucose
(mg/dL)/fasting
insulin (mU/mL)

>4.5

Quantitative
insulin sensitivity
check index
(QUICKI)

1/[log fasting insulin
(mU/mL) þ log þ fasting
glucose (mg/dL) ]

>0.357

Fasting insulin — Assay-dependent

*Normal values may vary depending on the insulin assay used.
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Figure 40-14 Percentage of 129 obese women with PCOS with
insulin resistance (IR) based on fasting basal insulin (white), G/I ratio
(red), HOMA (yellow), or QUICKI (light blue). *P < .01 compared with
G/I ratio. HOMA, Homeostasis model assessment of insulin
resistance; QUICKI, quantitative insulin sensitivity check index. (From
Carmina E, Lobo RA: The use of fasting blood to assess the prevalence
of insulin resistance in polycystic ovary syndrome [PCOS]. Fertil Steril
82:661, 2004.)
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Figure 40-15 Pathophysiologic concept of polycystic ovary
syndrome (PCOS). Increased luteinizing hormone (LH) secretion,
together with enhanced theca cell responsiveness, drives the
production of excess ovarian androgen. Increased androgen
production may inhibit steroid negative feedback effects on
hypothalamic gonadotropin-releasing hormone pulse generation to
account for the rapid LH pulse frequency observed in women with
PCOS. In addition, increased androgen levels are associated with
android obesity, visceral fat deposition, and dyslipidemia, all of which
may contribute to insulin resistance. Independently,
hyperandrogenemia, obesity, and hyperinsulinemia may decrease sex
hormone-binding globulin, thereby increasing bioactive testosterone.
Finally, increased androgen may have direct effects on the ovary to
increase follicle number and follicle size and possibly enhance
granulosa cell responsiveness to follicle-stimulating hormone (FSH)
E2, Estradiol. (From Strauss JF, Barbieri RL [eds]: Yen and Jaffe’s
Reproductive Endocrinology, 6th ed. Philadelphia, WB Saunders,
2009, p 509.)

85740 Hyperandrogenism

Pathophysiology

Central 
pathophysiology

Hyperandrogenism:
Acne, hirsutism,
alopecia, seborrhea

Polycystic ovaries

Anovulation: 
menstrual irregularities

1. Polycystic ovary syndrome: “pathophysiology”

Com prehensive  G ynecology 7th edition, 2017  (Lobo RA, G ershenson D M , 
Lentz G M , Valea FA editors); chapter 41 , Polycystic ovary syndrom e; pp 
881- 896



2. Pelvic Endometriosis 

• Endometriosis is the presence and growth of the glands and stroma of the 
lining of the uterus in an aberrant or heterotopic location.

• The classic symptoms of endometriosis are cyclic pelvic pain and 
infertility

• The classic pelvic finding of endometriosis is a fixed retroverted uterus, 
with scarring and tenderness posterior to the uterus.

• The characteristic nodularity of the uterosacral ligaments and cul-de-sac 
may be palpated on rectovaginal examination in women with this 
distribution of the disease.



Etiology

Theories:

1. Retrograde menstruation
2. Coelomic metaplasia
3. Lymphatic and vascular metastasis
4. Iatrogenic dissemination
5. Immunologic changes
6. Genetic predisposition

Comprehensive Gynecology 6th ed



TREATMENT

• The two primary short-term goals in treating endometriosis are: 1)  relief of 
pain  2) promotion of fertility

• primary long-term goal in the management of endometriosis is attempting 
to prevent progression or recurrence of the disease process.

• Treatment of endometriosis can be medical, surgical, or a combination of 
both.

Comprehensive Gynecology 6th ed



TREATMENT: Surgical

• Surgical therapy is divided into conservative and definitive operations. 

• Conservative surgery involves the resection or destruction of endometrial 
implants, lysis of adhesions, and attempts to restore normal pelvic 
anatomy. 

• Definitive surgery involves the removal of both ovaries, the uterus, and all 
visible ectopic foci of endometriosis. à analogous to cytoreductive surgery 
in ovarian carcinoma.

Comprehensive Gynecology 6th ed



TREATMENT: Medical

• Aim: suppression of lesions and associated symptoms, particularly pain. 

• Best achieved by menstrual suppression, ideally without inducing 
hypoestrogenism.

• Unfortunately, once suppressive therapy is stopped, symptoms tend to 
recur at variable rates. 

• The choice of medical therapy should be individualized, weighing in 
potential adverse effects, side effects, cost of therapy, and expected 
patient compliance.

Comprehensive Gynecology 6th ed



TREATMENT: Medical
• medical therapy usually suppresses symptomatology and prevents 

progression of endometriosis, but it does not provide a long-lasting cure of 
the disease.

• Although there are several medical therapies for endometriosis, the US 
Food and Drug Administration (FDA) has approved only danazol and 
gonadotropin- releasing hormone (GnRH) agonists.

• progestins

Comprehensive Gynecology 6th ed



3.Infertility 

• Inability of a couple to conceive after 1 year of trying

ØAfter 6 months, if: 
1. > 35 years old
2. oligo/amenorrhea
3. known tubal obstruction
4. uterine disease
5. severe endometriosis
6. known male factor



Infertility: Causes

• ovulatory disorders :  27% 
• Male factors:  25%
• Tubal/uterine disorders: 22%
• Endometriosis: 5%
• other: 4%
• unexplained factors, 17%. (UNEXPLAINED INFERTILITY)

Comprehensive Gynecology 6th ed



3. Documentation of Ovulation

• History of regular monthly cycles
• LH kits (“ovulation kits”)
• Mid luteal serum progesterone > 10 ng/ml 

(some books: 3 ng/ml) 
• BBT (basal body temperature)
• Endometrial biopsy
• Ultrasound/ follicle monitoring
• Pregnancy – the best evidence of ovulation

Progesterone
dependent

Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); chapter 42, Infertility; pp 897-923



4. Pelvic Organ Prolapse



5. Hydatidiform Mole

• typically presents in the first trimester as vaginal bleeding, with or 
without the passage of molar vesicles.
• Other classic signs of CHM include a large-for-date uterus, absence 

of fetal movement, anemia secondary to occult hemorrhage, 
gestational hypertension before 20 weeks’ gestation, presence of 
theca lutein cysts, hyperemesis, hyperthyroidism, and respiratory 
distress from trophoblastic emboli to the lungs. 



CHM vs PHM

CHM
• edematous enlarged villi 

• lack of fetal or embryonic 
tissues; 

• hydropic (edematous) villi;

• diffuse trophoblastic 
hyperplasia;

• marked atypia of trophoblasts
at the implantation site

• absence of trophoblastic 
stromal inclusions.

PHM

• show subtle abnormaliities

• generally a smaller volume of 
hydropic villi 

• presence of fetal or embryonic 
tissues; 

• less diffuse, focal hydropic
swelling of villi; 

• focal trophoblastic hyperplasia; 

• less pronounced trophoblastic 
atypia

s Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); chapter 
35



management

• Diagnosis: transvaginal ultrasound: ‘snowstorm pattern”
• Treatment:

• Suction curettage
• Hysterectomy
• Methotrexate (prophylactic chemotherapy)



6. 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 

• Lower abdominal and pelvic tenderness during examination is the hallmark of 
acute PID. 



6. 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.

550 Part III GENERAL GYNECOLOGY



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 

Com prehensive  G ynecology 7th edition, 2017  (Lobo RA, G ershenson D M , Lentz G M , Valea FA editors); chapter 23 , G enital Tract Infections



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

Com prehensive  G ynecology 7th edition, 2017  (Lobo RA, G ershenson D M , Lentz G M , Valea FA editors); chapter 23 , G enital Tract Infections



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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7. Lower genital tract infections



INFECTIONS OF BARTHOLIN GLANDS 
• The cysts may vary from 1 to 8 cm in diameter and are usually 

unilateral, tense, and nonpainful. 
• abscess of a Bartholin gland tends to develop rapidly over 2 to 4 days 

presenting with difficulty in ambulation and sitting. 
• Acute pain and tenderness can be severe, secondary to 

enlargement, hemorrhage, or secondary infection. 
• signs : erythema, acute tenderness, edema and, occasionally, 

cellulitis
• Positive cultures from Bartholin gland abscesses are often 

polymicrobial and contain a wide range of bacteria similar to the 
normal flora of the vagina. 

• Treatment: marsupialization
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MOLLUSCUM CONTAGIOSUM 
• chronic localized infection consisting of flesh-colored, 

dome-shaped papules with an umbilicated center. 
• molluscum is spread by direct skin-to-skin contact. 
• it is primarily an asymptomatic disease of the vulvar skin, 

and, unlike most STIs, it is only mildly contagious. 
• Widespread infection in adults is most closely related to 

underlying cellular immunodeficiency, such as during an 
HIV infection, chemotherapy or corticosteroid 
administration. 

• To confirm diagnosis à white waxy material from inside 
the nodule may be expressed on a microscopic slide à
intracytoplasmic molluscum bodies with Wright or Giemsa 
stain confirms the diagnosis. 

• the major complication of molluscum contagiosum is 
bacterial superinfection

• Molluscum contagiosum is usually a self-limiting infection 
and spontaneously resolves after a few months in 
immunocompetent individuals
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12 hours and washed off, or ivermectin, 250 µg/kg, repeated in 
2 weeks. None of these should be applied to the eyelids. Retreat-
ment may be necessary if lice are found or if eggs are observed at 
the hair-skin junction. Patients with pediculosis pubis should be 
evaluated for other STIs and evaluated after 1 week if symptoms 
persist. Those who do not respond to one of the recommended 
regimens should be retreated with an alternative regimen.

To treat scabies, CDC recommends permethrin cream 
applied to all areas of the body from the neck down and washed 
off after 8 to 14 hours or ivermectin, 200 µg/kg orally, repeated 
in 2 weeks, if necessary. Alternative regimens include lindane, 
1%, 1 oz of lotion or 30 g of cream applied thinly to all areas of 
the body from the neck down and thoroughly washed off after 
8 hours. Resistance to lindane has been reported in some parts 
of the United States. Lindane is not recommended as first-line 
therapy because of toxicity. It should only be used as an alterna-
tive if the woman cannot tolerate other therapies or if they have 
failed. Lindane should not be used immediately after a bath or 
shower and should not be used by persons who have extensive 
dermatitis, women who are pregnant or lactating, or children 
younger than 2 years. Patients with scabies have intense pruri-
tus that may persist for many days following effective therapy. 
An antihistamine will help alleviate this symptom. Similar to 
pediculosis pubis, women should be examined 1 week following 
initial therapy and retreated with an alternative regimen if live 
mites are observed (Hu, 2008).

To avoid reinfection by pediculosis pubis or scabies, treat-
ment should be prescribed for sexual contacts within the pre-
vious 6 weeks and other close household contacts. Those with 
close physical contact should be treated at the same time as the 
infected woman, regardless of whether they have symptoms. 
Bedding and clothing should be decontaminated (i.e., machine 
washed, machine dried using the heat cycle, or dry cleaned) or 
removed from body contact for at least 72 hours. Fumigation of 
living areas is not necessary. Importantly, women and physicians 
should not confuse the 1% cream rinse of permethrin dosage 

recommended for pubic lice with the 5% permethrin cream 
 recommended for scabies (Leone, 2007; Scott, 2011).

MOLLUSCUM CONTAGIOSUM

Molluscum contagiosum is a poxvirus that replicates in the cyto-
plasm of cells and causes a chronic localized infection consist-
ing of flesh-colored, dome-shaped papules with an umbilicated 
center. Like many viruses in the pox family, molluscum is spread 
by direct skin-to-skin contact. However, lesions can be spread 
by autoinoculation, during contact sports, or by fomites on 
bath sponges or towels. The incubation period is 2 to 7 weeks. 
In adults, it is primarily an asymptomatic disease of the vulvar 
skin, and, unlike most STIs, it is only mildly contagious. Wide-
spread infection in adults is most closely related to underlying 
cellular immunodeficiency, such as during an HIV infection. It 
can also occur in the setting of chemotherapy or corticosteroid 
 administration.

Diagnosis is made by the characteristic appearance of the 
lesions. The small nodules or domed papules of molluscum con-
tagiosum are usually 1 to 5 mm in diameter (Fig. 23.6). Close 
inspection reveals that many of the more mature nodules have 
an umbilicated center. An infected woman will typically have 1 
to 20 solitary lesions randomly distributed over the vulvar skin. 
A crop of new nodules will persist from several months to years. 
If the diagnosis cannot be made by simple inspection, the white 
waxy material from inside the nodule should be expressed on a 
microscopic slide. The finding of intracytoplasmic molluscum 
bodies with Wright or Giemsa stain confirms the diagnosis. 
The major complication of molluscum contagiosum is bacterial 
superinfection. The umbilicated papules may resemble furuncles 
when secondarily infected.

Molluscum contagiosum is usually a self-limiting infection 
and spontaneously resolves after a few months in immunocom-
petent individuals. However, treatment of individual papules 
will decrease sexual transmission and autoinoculation of the 
virus. After injection of local anesthesia, the caseous material is 

Figure 23.5 Skin scrapings of unexcoriated papules fortuitously 
disclose adults, larvae, eggs, and fecal pellets, any of which would 
be diagnostic of scabies. (From Orkin M, Howard IM. Scabies. In: 
Holmes KK, Mårdh PA, Sparling PF, et al, eds. Sexually Transmitted 
Diseases. New York: McGraw-Hill; 1984.)

Figure 23.6 Papule of molluscum contagiosum with umbilicated 
center. (From Brown ST. Molluscum contagiosum. In Holmes KK, 
Mårdh PA, Sparling PF, et al, eds. Sexually Transmitted Diseases. 
New York: McGraw-Hill; 1984.)
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evacuated and the nodule excised with a sharp dermal curette. 
The base of the papule is chemically treated with ferric subsulfate 
(Monsel solution) or 85% trichloroacetic acid. Alternative meth-
ods are cantharidin, a chemical blistering agent, imiquimod, or 
cryotherapy (Al-Mutairi, 2010; Chen, 2013; Gamble, 2012; 
Mathes, 2010).

In immunocompromised individuals, treatment is more dif-
ficult. In the HIV-infected woman, there have been multiple 
reports of recalcitrant molluscum lesions resolving only after ini-
tiating highly active antiretroviral therapy (HAART).

GENITAL ULCERS

Herpes, granuloma inguinale (donovanosis), lymphogranuloma 
venereum, chancroid, and syphilis may all present as ulcerations 
in the genital area. However, their causes, disease courses, and 
treatments are different. Table 23.1 lists some of their major 
characteristics. Physicians must always consider the possibility 
of more than one STI concurrently infecting an individual.

Genital Herpes
Genital herpes is a recurrent viral infection that is incurable 
and highly contagious, with 75% of sexual partners of infected 
individuals contracting the disease. It is among the most fre-
quently encountered STIs; a study of 5452 asymptomatic 
adults in private community-based clinics in six geographic 
regions in the United States found the seroprevalence of herpes 
simplex virus type 2 (HSV-2) was 25.5%. Approximately 80% 
of infected individuals are unaware that they are infected. Fre-
quently, herpes is transmitted during episodes of asymptomatic 
shedding, which may occur as frequently as once in 5 days 
(Bernstein, 2013). It is important that the woman understand 
the natural history of disease with emphasis on the probabil-
ity of recurrent attacks, effect of antiviral agents, and risks of 
neonatal infection. Although recurrent genital herpes is not 
a debilitating physical disease, it may present a psychological 
burden. Excellent online patient education and support can be 
found www.ashastd.org.

There are two distinct types of HSV, type 1 (HSV-1) and 
type 2 (HSV-2). In the past, a broad generalization was that 
HSV-1 tends to infect epithelium above the waist, and HSV-2 
tends to cause ulceration below the waist. However, HSV-1 is 
the most commonly acquired genital herpes in women younger 
than 25 years and, in some series, HSV-1 may cause lower geni-
tal tract infection in 13% to 40% of patients. Genital HSV-1 
is transmitted from orolabial lesions to the vulva during oral-
genital contact or from genital to genital to genital contact with 
a partner with genital HSV-1.

In primary herpes, the incubation period is between 3 and 
7  days (average, 6 days). Although subclinical primary herpes 
infection is common, both local and systemic disease manifes-
tations occur when the primary infection is symptomatic. The 
woman typically experiences paresthesia of the vulvar skin fol-
lowed by the eruption of multiple painful vesicles, which progress 
to shallow, superficial ulcers over a large area of the vulva. Patients 
experience multiple crops of ulcers for 2 to 6 weeks. The ulcers 
usually heal spontaneously without scarring (Fig. 23.7). Viral 
shedding may occur for 2 to 3 weeks after vulvar lesions appear 
and, during primary infections, positive cultures for herpesvirus 
may be obtained from lesions in 80% of women. Most symp-
tomatic women have severe vulvar pain, tenderness, and inguinal 
adenopathy and simultaneous involvement of the vagina and cer-
vix is common (Fig. 23.8).

Systemic symptoms, including general malaise and fever, 
are experienced by 70% of women during the primary infec-
tion. Rarely, there is central nervous system (CNS) infection, 
with the reported mortality rate from herpes encephalitis being 
approximately 50%. Primary infections of the urethra and blad-
der may result in acute urinary retention, necessitating catheter-
ization. The symptoms of vulvar pain, pruritus, and discharge 
peak between days 7 and 11 of the primary infection. The typical 
woman experiences severe symptoms for approximately 14 days.

Recurrent genital herpes is a local disease with less severe 
symptoms. On average, a woman will have four recurrences dur-
ing the first year and, in 50% of women, the first recurrence 
occurs within 6 months of the initial infection. The probability 

Table 23.1 Clinical Features of Genital Ulcers

Type

Parameter Syphilis Herpes Chancroid
Lymphogranuloma
Venereum Donovanosis

Incubation period 2-4 wk (1-12 wk) 2-7 days 1-14 days 3 days-6 wk 1-4 wk (up to 6 mo)
Primary lesion Papule Vesicle Papule or pustule Papule, pustule, or 

vesicle
Papule

Number of lesions Usually one Multiple, may coalesce Usually multiple, may 
coalesce

Usually one Variable

Diameter (mm) 5-15 1-2 2-20 2-10 Variable
Edges Sharply demarcated

Elevated, round or oval
Erythematous Undermined, ragged, 

irregular
Elevated, round or oval Elevated, irregular

Depth Superficial or deep Superficial Excavated Superficial or deep Elevated
Base Smooth, nonpurulent Serous, erythematous Purulent Variable Red and rough (beefy)
Induration Firm None Soft Occasionally firm Firm
Pain Unusual Common Usually very tender Variable Uncommon
Lymphadenopathy Firm, nontender

Pseudoadenopathy 
bilateral

Firm, tender, often 
bilateral

Tender, may sup-
purate, usually 
unilateral

Tender, may suppurate, 
loculated, usually 
unilateral

From Holmes KK, Mårdh PA, Sparling PF, et al, eds. Sexually Transmitted Diseases, 2nd ed. New York: McGraw-Hill, 1990.
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8. Pedia Gyne



Tanner staging



Puberty development

• The first sign of puberty is usually the appearance
of breast budding followed within a few months by the
appearance of pubic hair.

• Sequence of pubertal development:
Breast budding àpubic hair àgrowth spurt à
menarche

• Breast budding is the earliest sign of puberty and menarche the latest.

• The mean interval between breast budding and menarche is 2.3 yrs + 1 yr



•Thank you for attending this review session


