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Gestational Trophoblastic 
disease

s The most curable of all gynecologic malignancies 

s heterogeneous spectrum of diseases of abnormal 
trophoblastic proliferation ranging from benign to 
malignant, with varying predilections toward local 
invasion and distant metastasis. 
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pregnancies if more than one prior mole. Patients with recurrent
molar pregnancies are also at increased risk for the malignant se-
quelae of GTN. The impact of parity and prior abortion on HM
risk is unclear, with studies showing conflicting results.

Diet
Dietary risk factor analyses have shown conflicting results. Sev-
eral case control studies have shown an increased risk of CHM
with decreasing consumption of animal fat and beta-carotene
(precursor to vitamin A). The hypothesis of a dietary link to
GTD comes from the observation of the increased incidence
of GTD in Southeast Asian countries at a time when dietary in-
take was poor. Other studies detailing food intake have failed to
show a decreased incidence with increasing consumption of di-
etary protein or fat.

HISTOPATHOLOGY AND CYTOGENETIC FEATURES

During early embryonic differentiation, trophoblasts are derived
from the outer blastocyst layer, with three distinct trophoblasts
recognized—cytotrophoblasts, syncytiotrophoblasts, and inter-
mediate trophoblasts. Cytotrophoblasts are the trophoblastic
stem cells that differentiate along a villous and extravillous path-
way. The villous trophoblast forms the interface between mater-
nal and fetal tissues and is composed of cytotrophoblasts and
syncytiotrophoblasts. This layer is responsible for molecular ex-
change across compartments and, in the case of syncytiotropho-
blasts, production of the pregnancy-associated hormones b-hCG

and human placental lactogen (HPL). Along the extravillous
pathway, they differentiate into intermediate trophoblasts in
the placental bed at the implantation site. This layer is respon-
sible for establishing the maternal-fetal circulation and infiltrat-
ing the decidua and myometrium.

In HM, chromosomal abnormalities differentiate the disease,
with complete and partialmoles having distinct chromosomal pro-
files (Figs. 35-1 and 35-2). CHMs are completely derived from
paternal origin, with greater than 90% having a 46, XX genotype,
produced by fertilization of an empty (anuclear) ovum by a single
haploid (23,X) sperm, which then duplicates in the ovum. A small
percentage of CHMs have a 46,XY genotype, produced by dis-
permy, in which a 23,X sperm and a 23,Y sperm fertilize an empty
ovum. Rarely, complete moles may be triploid or aneuploid. The
mechanism for production of the empty ovum is unknown.

In contrast, PHMs are derived from paternal and maternal
chromosomes, resulting in a triploid genotype. A haploid ovum
is fertilized by two haploid spermatozoa, with 69,XXX or 69,
XXY being the most common karyotypes. Although a triploid
karyotype is usually seen in PHM, not all triploid pregnancies
will show histologic changes consistent with a partial mole. In
addition, PHM may present in conjunction with a viable fetus,

Table 35-1 Modified World Health Organization Classification of
Gestational Trophoblastic Disease

Molar lesions
Hydatidiform mole
Complete
Partial
Invasive mole
Nonmolar lesions
Choriocarcinoma
Placental site trophoblastic tumour
Epithelioid trophoblastic tumour
Miscellaneous trophoblastic lesions
Exaggerated placental site
Placental site nodule

23,X 46,XX

46,XX

46,XX
Paternal

chromosomes
only

Loss

23,X

Figure 35-1 Paternal chromosomal origin of a complete classic
mode (46,XX). Left to right: Entry of normal sperm with haploid set of
23,X into an egg whose 23,X haploid set is lost. The egg is taken over
by paternal chromosomes, which duplicate (without cell division) to
reach the requisite complement of 46. Observe that almost the same
result can be obtained through fertilization by two sperm gaining entry
into an empty egg (dispermy). (From Szulman AE, Surti UL: The
syndromes of partial and complete molar gestation. Clin Obstet
Gynecol 27:172-180, 1984.)

Figure 35-2 Triploid chromosomal
origin of partial mole (69,XXY
dispermy). Fertilization of an egg
equipped with a normal 23,X
complement by two independently
produced sperm (dispermy) to give a
total of 69 chromosomes. Observe that
triploidy can also result through
fertilization by sperm carrying father’s
total complement of 46,XY. (From
Szulman AE, Surti UL: The syndromes of
partial and complete molar gestation.
Clin Obstet Gynecol 27:172-180,
1984.)
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Risk factors

s Age

s Reproductive History

s Diet
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Complete (CHM) vs Partial 
Hydatidiform mole (PHM)

showing signs of triploidy such as multiple congenital anomalies
or severe growth retardation. Conditions that may be confused
pathologically with PHM include Beckwith-Wiedemann syn-
drome, placental angiomatous malformation, twin gestation
with complete mole and an existing fetus, early complete mole,
and hydropic complete mole.

The histopathologic differences between CHM and PHM are
well defined. The gross appearance of CHM may be impressive,
with a large volume of grapelike vesicles made up of edematous
enlarged villi (Fig. 35-3). Histopathologic characteristics include
the following: (1) lack of fetal or embryonic tissues; (2) hydropic
(edematous) villi; (3) diffuse trophoblastic hyperplasia; (4)
marked atypia of trophoblasts at the implantation site; and (5)
absence of trophoblastic stromal inclusions. In comparison,
the gross appearance of PHM may only show subtle abnormal-
ities, with generally a smaller volume of hydropic villi and the
possible presence of a fetus or fetal tissue. The histopathologic
features are the following: (1) presence of fetal or embryonic tis-
sues; (2) less diffuse, focal hydropic swelling of villi; (3) focal tro-
phoblastic hyperplasia; (4) less pronounced trophoblastic atypia

at the molar implantation site; and (5) presence of trophoblastic
scalloping and stromal inclusions.

Differentiation between CHM and PHM in early first-
trimester abortions can be difficult because of less pronounced
trophoblastic proliferation and only subtle hydropic swelling
of the villi. Absence of the immunohistochemical nuclear stain
p57 (a maternally expressed gene) suggests paternal origin and
can be used to differentiate between CHM and PHM. A sum-
mary of the genetic and histopathologic differences between
CHM and PHM is presented in Table 35-2.

CLINICAL FEATURES

Dramatic presentations of advanced HMs are currently less com-
mon in the developed world than in past decades, largely because
of the increased use of ultrasonography and improvements in the
sensitivity of b-hCG assays, leading to detection in early preg-
nancy. The average gestational age of diagnosis of CHM today
is 9.6 weeks versus 17 weeks in the 1960s. Following a delayed
menses, CHM 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, ges-
tational hypertension before 20 weeks’ gestation, presence of
theca lutein cysts, hyperemesis, hyperthyroidism, and respiratory
distress from trophoblastic emboli to the lungs.

When uterine enlargement is more than 14 to 16 weeks, 25%
of patients will have medical complications. Such complications
are related to the high levels of b-hCG commonly seen in CHM
and proportional to the volume of trophoblastic hyperplasia.
b-hCG is homologous to thyrotropin-releasing hormone and
the b-hCG isoforms seen in CHM may have a greater affinity
for the thyrotropin-stimulating hormone receptor than normal
b-hCG, causing excessive thyroid stimulation in some patients.
Similarly, b-hCG is homologous to luteinizing hormone (LH),
the purported mechanism whereby ovarian stimulation leads to
the formation of theca lutein cysts in some patients.

Despite the possible medical complications associated with
the disease, data from the New England Trophoblastic Disease
Center have revealed the changing clinical presentation over time
of HM (Table 35-3). Currently, patients are more likely to pre-
sent without any symptoms than with anemia, preeclampsia, or
hyperthyroidism. If medical complications are present, the
woman should be stabilized, followed by evacuation of the
HM as soon as possible.

Figure 35-3 A, Hydatidiform mole. A few vesicles approach 1 cm in
diameter. The background is formed by smaller vesicles. B,
Hydatidiform mole aborted by suction curettage. A large intact vesicle
is near the center. Many vesicles, however, have been ruptured and
have collapsed. (From Bigelow B: Gestational trophoblast disease. In
Blaustein A [ed]: Pathology of the Female Genital Tract, 2nd ed. New
York, Springer-Verlag, 1982.)

Table 35-2 Features of Complete and Partial Hydatidiform Moles

Feature
Complete
Moles

Partial
Moles

Fetal or embryonic tissue Absent Present
Hydatidiform swelling of
chronic villi

Diffuse Focal

Trophoblastic hyperplasia Diffuse Focal
Trophoblastic stormal inclusions Absent Present
Genetic parentage Paternal Bipaternal
Karyotype 46,XX; 46,XY 69,XXY; 69,XYY
Persistent human chrionic
gonadotropin

20% of cases 0.5% of cases

From Eifel PJ, Gershenson DM, Kavanagh JJ, Silva EG: Gynecologic Cancer. New
York, Springer-Verlag, 2006, p 230.
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Clinical Features: CHM

s CHM typically presents in the first trimester as 
vaginal bleeding, with or without the passage of 
molar vesicles.

s 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. 
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Clinical Features: CHM
s When uterine enlargement is more than 14 to 16 weeks, 

25% of patients will have medical complications. Such 
complications are related to the high levels of b-hCG
commonly seen in CHM and proportional to the volume 
of trophoblastic hyperplasia. 

s b-hCG is homologous to thyrotropin-releasing hormone 
and the b-hCG isoforms seen in CHM may have a greater 
affinity for the thyrotropin-stimulating hormone receptor 
than normal b-hCG, causing excessive thyroid stimulation 
in some patients. 

s b-hCG is homologous to luteinizing hormone (LH), the 
purported mechanism whereby ovarian stimulation leads 
to the formation of theca lutein cysts in some patients. 
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Clinical Features: PHM

s PHM usually presents as an  incidental finding, following 
histopathologic examination of the products of 
conception from uterine evacuation of a suspected 
missed abortion. 

s Medical complications such as gestational hypertension, 
hyperthyroidism, theca lutein cysts, and respiratory 
distress are rare with PHM. 

s With a low clinical suspicion for PHM, underdiagnosis is a 
risk, reflecting the importance of a thorough 
histopathologic examination of curettage specimens as 
an important aspect of quality care. 

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

s edematous enlarged villi 

s lack of fetal or embryonic 
tissues; 

s hydropic (edematous) villi;

s diffuse trophoblastic 
hyperplasia;

s marked atypia of 
trophoblasts at the 
implantation site

s absence of trophoblastic 
stromal inclusions.

PHM

s show subtle abnormaliities

s generally a smaller volume of 
hydropic villi 

s presence of fetal or embryonic 
tissues; 

s less diffuse, focal hydropic
swelling of villi; 

s focal trophoblastic hyperplasia; 

s less pronounced trophoblastic 
atypia

s Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
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Chromosomal origin of 
partial mole

pregnancies if more than one prior mole. Patients with recurrent
molar pregnancies are also at increased risk for the malignant se-
quelae of GTN. The impact of parity and prior abortion on HM
risk is unclear, with studies showing conflicting results.

Diet
Dietary risk factor analyses have shown conflicting results. Sev-
eral case control studies have shown an increased risk of CHM
with decreasing consumption of animal fat and beta-carotene
(precursor to vitamin A). The hypothesis of a dietary link to
GTD comes from the observation of the increased incidence
of GTD in Southeast Asian countries at a time when dietary in-
take was poor. Other studies detailing food intake have failed to
show a decreased incidence with increasing consumption of di-
etary protein or fat.

HISTOPATHOLOGY AND CYTOGENETIC FEATURES

During early embryonic differentiation, trophoblasts are derived
from the outer blastocyst layer, with three distinct trophoblasts
recognized—cytotrophoblasts, syncytiotrophoblasts, and inter-
mediate trophoblasts. Cytotrophoblasts are the trophoblastic
stem cells that differentiate along a villous and extravillous path-
way. The villous trophoblast forms the interface between mater-
nal and fetal tissues and is composed of cytotrophoblasts and
syncytiotrophoblasts. This layer is responsible for molecular ex-
change across compartments and, in the case of syncytiotropho-
blasts, production of the pregnancy-associated hormones b-hCG

and human placental lactogen (HPL). Along the extravillous
pathway, they differentiate into intermediate trophoblasts in
the placental bed at the implantation site. This layer is respon-
sible for establishing the maternal-fetal circulation and infiltrat-
ing the decidua and myometrium.

In HM, chromosomal abnormalities differentiate the disease,
with complete and partialmoles having distinct chromosomal pro-
files (Figs. 35-1 and 35-2). CHMs are completely derived from
paternal origin, with greater than 90% having a 46, XX genotype,
produced by fertilization of an empty (anuclear) ovum by a single
haploid (23,X) sperm, which then duplicates in the ovum. A small
percentage of CHMs have a 46,XY genotype, produced by dis-
permy, in which a 23,X sperm and a 23,Y sperm fertilize an empty
ovum. Rarely, complete moles may be triploid or aneuploid. The
mechanism for production of the empty ovum is unknown.

In contrast, PHMs are derived from paternal and maternal
chromosomes, resulting in a triploid genotype. A haploid ovum
is fertilized by two haploid spermatozoa, with 69,XXX or 69,
XXY being the most common karyotypes. Although a triploid
karyotype is usually seen in PHM, not all triploid pregnancies
will show histologic changes consistent with a partial mole. In
addition, PHM may present in conjunction with a viable fetus,

Table 35-1 Modified World Health Organization Classification of
Gestational Trophoblastic Disease

Molar lesions
Hydatidiform mole
Complete
Partial
Invasive mole
Nonmolar lesions
Choriocarcinoma
Placental site trophoblastic tumour
Epithelioid trophoblastic tumour
Miscellaneous trophoblastic lesions
Exaggerated placental site
Placental site nodule

23,X 46,XX

46,XX

46,XX
Paternal

chromosomes
only

Loss

23,X

Figure 35-1 Paternal chromosomal origin of a complete classic
mode (46,XX). Left to right: Entry of normal sperm with haploid set of
23,X into an egg whose 23,X haploid set is lost. The egg is taken over
by paternal chromosomes, which duplicate (without cell division) to
reach the requisite complement of 46. Observe that almost the same
result can be obtained through fertilization by two sperm gaining entry
into an empty egg (dispermy). (From Szulman AE, Surti UL: The
syndromes of partial and complete molar gestation. Clin Obstet
Gynecol 27:172-180, 1984.)

Figure 35-2 Triploid chromosomal
origin of partial mole (69,XXY
dispermy). Fertilization of an egg
equipped with a normal 23,X
complement by two independently
produced sperm (dispermy) to give a
total of 69 chromosomes. Observe that
triploidy can also result through
fertilization by sperm carrying father’s
total complement of 46,XY. (From
Szulman AE, Surti UL: The syndromes of
partial and complete molar gestation.
Clin Obstet Gynecol 27:172-180,
1984.)
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Paternal chromosomal 
origin of complete mole

pregnancies if more than one prior mole. Patients with recurrent
molar pregnancies are also at increased risk for the malignant se-
quelae of GTN. The impact of parity and prior abortion on HM
risk is unclear, with studies showing conflicting results.

Diet
Dietary risk factor analyses have shown conflicting results. Sev-
eral case control studies have shown an increased risk of CHM
with decreasing consumption of animal fat and beta-carotene
(precursor to vitamin A). The hypothesis of a dietary link to
GTD comes from the observation of the increased incidence
of GTD in Southeast Asian countries at a time when dietary in-
take was poor. Other studies detailing food intake have failed to
show a decreased incidence with increasing consumption of di-
etary protein or fat.

HISTOPATHOLOGY AND CYTOGENETIC FEATURES

During early embryonic differentiation, trophoblasts are derived
from the outer blastocyst layer, with three distinct trophoblasts
recognized—cytotrophoblasts, syncytiotrophoblasts, and inter-
mediate trophoblasts. Cytotrophoblasts are the trophoblastic
stem cells that differentiate along a villous and extravillous path-
way. The villous trophoblast forms the interface between mater-
nal and fetal tissues and is composed of cytotrophoblasts and
syncytiotrophoblasts. This layer is responsible for molecular ex-
change across compartments and, in the case of syncytiotropho-
blasts, production of the pregnancy-associated hormones b-hCG

and human placental lactogen (HPL). Along the extravillous
pathway, they differentiate into intermediate trophoblasts in
the placental bed at the implantation site. This layer is respon-
sible for establishing the maternal-fetal circulation and infiltrat-
ing the decidua and myometrium.

In HM, chromosomal abnormalities differentiate the disease,
with complete and partialmoles having distinct chromosomal pro-
files (Figs. 35-1 and 35-2). CHMs are completely derived from
paternal origin, with greater than 90% having a 46, XX genotype,
produced by fertilization of an empty (anuclear) ovum by a single
haploid (23,X) sperm, which then duplicates in the ovum. A small
percentage of CHMs have a 46,XY genotype, produced by dis-
permy, in which a 23,X sperm and a 23,Y sperm fertilize an empty
ovum. Rarely, complete moles may be triploid or aneuploid. The
mechanism for production of the empty ovum is unknown.

In contrast, PHMs are derived from paternal and maternal
chromosomes, resulting in a triploid genotype. A haploid ovum
is fertilized by two haploid spermatozoa, with 69,XXX or 69,
XXY being the most common karyotypes. Although a triploid
karyotype is usually seen in PHM, not all triploid pregnancies
will show histologic changes consistent with a partial mole. In
addition, PHM may present in conjunction with a viable fetus,

Table 35-1 Modified World Health Organization Classification of
Gestational Trophoblastic Disease

Molar lesions
Hydatidiform mole
Complete
Partial
Invasive mole
Nonmolar lesions
Choriocarcinoma
Placental site trophoblastic tumour
Epithelioid trophoblastic tumour
Miscellaneous trophoblastic lesions
Exaggerated placental site
Placental site nodule

23,X 46,XX

46,XX

46,XX
Paternal

chromosomes
only

Loss

23,X

Figure 35-1 Paternal chromosomal origin of a complete classic
mode (46,XX). Left to right: Entry of normal sperm with haploid set of
23,X into an egg whose 23,X haploid set is lost. The egg is taken over
by paternal chromosomes, which duplicate (without cell division) to
reach the requisite complement of 46. Observe that almost the same
result can be obtained through fertilization by two sperm gaining entry
into an empty egg (dispermy). (From Szulman AE, Surti UL: The
syndromes of partial and complete molar gestation. Clin Obstet
Gynecol 27:172-180, 1984.)

Figure 35-2 Triploid chromosomal
origin of partial mole (69,XXY
dispermy). Fertilization of an egg
equipped with a normal 23,X
complement by two independently
produced sperm (dispermy) to give a
total of 69 chromosomes. Observe that
triploidy can also result through
fertilization by sperm carrying father’s
total complement of 46,XY. (From
Szulman AE, Surti UL: The syndromes of
partial and complete molar gestation.
Clin Obstet Gynecol 27:172-180,
1984.)
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Diagnosis

s Clinical

s Ultrasound

s Human chorionic gonadotropin
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1. Clinical

s Typically, vaginal bleeding or a uterus large for dates

s Recognize accompanying medical complications 
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2. Ultrasound

s Standard imaging modality 
to diagnose Hmole

s CHM has the appearance on 
US of an echogenic 
endometrial mass 
accompanying an enlarged 
uterus, the so-called
“snowstorm appearance” 

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

s Outside of pregnancy, an elevated b-hCG level 
signifies the following: (1) GTN, (2) nongestational
tumors secreting hCG; (3) false-positives; and (4) 
menopause (secondary to LH elevation and cross 
reactivity of assays). 

s An unexpectedly elevated b-HCG level during 
pregnancy may suggest the diagnosis of CHM. b-hCG
typically plateaus in pregnancy at approximately 10 
weeks’ gestation, with levels peaking at 100,000 IU/L 
and then falling thereafter 

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

s Recognition and treatment of medical complications 

s Evacuation of molar pregnancy
s Suction Dilatation and and Curettage
s Hysterectomy

s Prophylactic chemotherapy

s Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
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Management
s If HM is suspected preoperatively, the following labs 

should be done:

1. chest x-ray should be performed, because evacuation 
may transiently shower the lungs with trophoblastic 
emboli, complicating the interpretation of a 
postevacuation chest x-ray. 

2. A complete blood count,

3. blood type with antibody screen, 

4. b-hCG level determination

5. liver function testing

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



Management

1. Recognition and treatment of medical 
complications such as:
s Anemia
s Preeclampsia
s Hyperthyroidism
s Electrolyte imbalance
s Hyperemesis gravidarum
s Pulmonary insufficiency
s Disseminated intravascular coagulopathy

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



Management

s 2. Evacuation of molar pregnancy:

suction curettage

hysterectomy
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chapter 35



Suction and curettage

s The preferred method of uterine evacuation of HM 
is suction dilation and curettage (D&C) under 
general anesthetia. 

s The cervix is serially dilated and then a large suction 
curette is advanced into the endometrial canal. 

s After activating the suction device, a solution of 
crystalloid and oxytocin (20 IU/L) is infused to 
increase uterine tone

s A gentle sharp curettage may be performed to 
complete the procedure. 

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



Hysterectomy
s Preferred for patients diagnosed with HM preoperatively 

for whom continued fertility is not an issue.

s This decreases local (myometrial) persistence, but does 

not eliminate the risk of distant metastases. 

s For women older than 40 years with HM, 

hysterectomy is reasonable because of the risk of GTN 

developing in 37% of women older than 40 and 56% of 

women older than 50. 

s Following hysterectomy, the risk of postmolar GTN is 3% 
to 5%, so continued b-hCG monitoring is still required. 

s Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
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Management
3. Prophylactic chemotherapy

s Following surgical evacuation, postmolar GTN, usually in the 
form of a locally invasive mole, occurs in 15% to 20% of CHM 
cases (>50% when the woman is older than 50 years), and only 
rarely (<5%) following PHM. 

s If postevacuation follow-up is anticipated to be compromised, 
patients with high-risk CHM may be considered for treatment 
with prophylactic chemotherapy.

s Although prophylactic chemotherapy is an option in high-risk 
patients, its routine use is not recommended because of the 
morbidity associated with even a single dose of chemotherapy

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



Who may benefit from prophylactic 
chemotherapy?

1. Advanced maternal age >35 years

2. Gravidity of >4

3. Uterine size larger than gestation by >6 weeks

4. Serum β-hCG titer >100,000 mIU/ml

5. Theca lutein cyst(s) >6cm

6. Presence of any medical complication associated 
with increased trophoblastic proliferation

� Preeclampsia, thyrotoxicosis, pulmonary insufficiency and DIC 

7. Poor patient compliance to follow-up

s Comprehensive Gynecology 7th edition, 2017 (Lobo RA, Gershenson DM, Lentz GM, Valea FA editors); 
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Surveillance following HM 
evacuation

s Schedule of serum ß-hCG follow-up

s Weekly (biweekly) following molar 

evacuation till normal  (<5 miu/ml)

s After 3 consecutively normal levels,  once a 

month X 6 months.

s Patients with intact uterus are advised not to 

get pregnant for 6 months (may take low 

dose combined OCPs)

s For young patients with intact uteri, pregnancy maybe 

allowed after 6 months of normal serum ß-hCG level. 

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



Management of 
succeeding pregnancies

s Serum β-hCG monitoring during and after each 
succeeding pregnancy:

s Antenatally: Monthly starting 20 weeks 
gestation 

s Postpartum: at 6 and 10 weeks

s All placentas in subsequent pregnancies should be 
submitted for histopathologic examination

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



metastases. For women older than 40 years with HM, hysterec-
tomy is reasonable because of the risk of GTN developing in
37% of women older than 40 and 56% of women older than
50. Following hysterectomy, the risk of postmolar GTN is
3% to 5%, so continued b-hCG monitoring is still required.

Prophylactic Chemotherapy
Following surgical evacuation, postmolar GTN, usually in the
form of a locally invasive mole, occurs in 15% to 20% of
CHM cases (>50% when the woman is older than 50 years),
and only rarely (<5%) following PHM. Figure 35-5 outlines
a treatment algorithm for GTD. If postevacuation follow-up
is anticipated to be compromised, patients with high-risk
CHM may be considered for treatment with prophylactic che-
motherapy. In a nonrandomized clinical trial by Uberti and as-
sociates, prophylactic single-dose actinomycin D at the time of

surgical evacuation decreased the frequency of persistent HM in
high-risk patients (determined at the time of evacuation) from
34.3% to 18.4% with, at worst, mild side effects reported in
21.5% of patients treated. In the prophylactic actinomycin D
group, the relative risk for development of postmolar GTN
was 0.54, and the number needed to treat (NNT) to prevent
one case of GTN was 7. Although prophylactic chemotherapy
is an option in high-risk patients, its routine use is not recom-
mended because of the morbidity associated with even a single
dose of chemotherapy, requirement for surveillance regardless,
and ultimate high cure rates eventually achieved in GTN.

Surveillance Following Hydatidiform Mole Evacuation
Following evacuation of a HM, surveillance with serial b-hCG
serum measurements are required to ensure a timely diagnosis of
postmolar malignant GTN. Within 48 hours of evacuation, a

Gestational trophoblastic tumor

Uterine evacuation

!-HCG level

Elevated

Pelvic examination
Chest radiograph

Plateau or increase

Low-risk disease

Chemotherapy for
low-risk disease

Serologic remission not
attained or !-HCG levels rise

after normal value

!-HCG titer normalization

• Surveillance
• Avoid pregnancy for 1 yearRestaging

• Surveillance
• Avoid pregnancy for 1 year

Serial (3 consecutive) !-HCG level

Normal

Normal

Metastatic disease

High-risk disease

• Surgical resection or
• Salvage regimens or
• Investigational treatments

Staging and risk assessment

Figure 35-5 Treatment algorithm. This is a diagnostic and therapeutic approach to gestational trophoblastic disease as practiced at the
University of Texas M.D. Anderson Cancer Center. HCG, Human chorionic gonadotropin. (Adapted from Eifel PJ, Gershenson DM, Kavanagh JJ, Silva
EG: Gynecologic Cancer. New York, Springer-Verlag, 2006, p 235.)
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s a GESTATIONAL trophoblastic disease  in 
which there is physical, biochemical and 
radiologic evidence of invasive mole, 
choriocarcinoma, placental site trophoblastic 
tumor, or epithelioid trophoblastic tumor.

GESTATIONAL TROPHOBLASTIC 
NEOPLASIA
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s Invasive Mole (IM): a tumor or tumor-like process invading the 
myometrium and characterized by trophoblastic hyperplasia and 
persistence of placental villous structures

s Choriocarcinoma (Chorioca) : an epithelial malignancy of trophoblastic 
cells formed by the abnormal proliferation of cytotrophoblasts and 
syncitiotrophoblasts in the absence of chorionic villi.

s Placental Site Trophoblastic Tumor (PSTT): a rare neoplastic 
proliferation of intermediate trophoblasts that invades the 
myometrium at the placental site after a pregnancy

s Epithelioid Trophoblastic Tumor (ETT): a rare trophoblastic neoplasm 
which is the malignant counterpart of the intermediate trophoblasts of 
the chorion laeve
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s Vaginal bleeding 

s Anemia

s Uterine enlargement

s Acute abdomen secondary to tumor perforation

s Infection

s Signs and symptoms pertaining to the site of metastasis:

s Vaginal mass
s Pulmonary insufficiency
s Tumor bleed: hemoptysis, cerebrovascular accident, 

ruptured viscus, hepatic bleed and intraperitoneal bleed 
s Lateralizing neurologic manifestations
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1. Pelvic Ultrasound 
s Transvaginal sonography - helpful in the 

diagnosis and monitoring response to 
treatment following chemotherapy. 

s Color flow doppler can define regions of 
increased vascularity representative of 
invasive disease and enhanced uterine 
perfusion distinct from that seen in 
conditions related to pregnancy or 
abortion. 
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s Blood typing
s Liver profile - ALT, AST
s Renal function test - BUN, creatinine
s Thyroid function test - FT3, FT4, TSH
s Serum electrolytes 
s Urinalysis
s Holoabdominal ultrasound
s Chest x-ray - PA and lateral views
s Organ-specific computed tomography (CT) scan or magnetic 

resonance imaging (MRI): 
s Chest CT scan with contrast when baseline chest x-ray is normal.
s Brain CT scan with contrast in a neurologically asymptomatic 

patient when chest radiograph demonstrates lesion(s) at least 3 
cm in diameter.
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The rarest form of GTN is PSTT. This tumor is comprised
almost entirely of intermediate trophoblasts, lacking the syncy-
tiotrophoblasts and cytotrophoblasts seen in other forms of
GTD. PSTT has an infiltrative pattern, with nests or sheets of
cells invading between myometrial cells and fibers. Immunohis-
tochemical staining is positive in 50% to 100% for HPL and in
less than 10% for b-hCG.

Clinical Features
Symptoms associated with invasive mole include irregular vagi-
nal bleeding, uterine subinvolution, and theca lutein cysts. Most
GTN is identified in patients undergoing surveillance following
evacuation of HM on the basis of b-hCG criterion, as outlined
by FIGO (Table 35-4). These include a plateau in b-hCG values
(four over a 4-week period), a rising b-hCG value of 10% or
more over a 2-week period, persistent b-hCG detectable for
more than 6 months following evacuation for HM, or a histo-
logic diagnosis of choriocarcinoma.

Following surgical evacuation of HM, b-hCG values
decrease exponentially, with an expected initial steep decline
followed by a slower decrease in b-hCG levels. Observing
low levels of b-hCG for longer than 2 to 3 weeks is permitted,
because delay will not adversely affect the woman’s survival.
This is particularly helpful for physicians faced with a plateau
or increase of a low b-hCG level, for which continued obser-
vation as opposed to initiation of chemotherapy may be
warranted.

Locally Invasive Gestational Trophoblastic Neoplasia
With invasive mole, myometrial invasion may involve local cap-
illaries and veins, with persistent vaginal hemorrhage as the most
commonly reported symptom. Also, uterine perforation with
intraperitoneal hemorrhage, and infection secondary to tumor
necrosis, may also occur. Although most of these tumors will
regress spontaneously following evacuation, chemotherapy treat-
ment may be initiated to prevent the serious morbidity, and
even mortality, which might ensue (see later, Prophylactic
Chemotherapy).

Malignant Gestational Trophoblastic Neoplasia
Most metastatic GTN results from choriocarcinoma. PSTTs are
associated with metastases at the time of initial diagnosis in only
10% of cases. Both choriocarcinoma and PSTT may follow after
any pregnancy event. Metastases result from hematogenous dis-
semination, with almost any site possible. These tumors tend to
be hemorrhagic and necrotic. Local metastases may include the
vagina, with distant metastasis to the lung, brain, liver, gastroin-
testinal (GI) tract and kidney having been seen. The lungs usu-
ally represent the first organ involved, followed by dissemination
via the systemic circulation. Metastatic lesions are highly vascu-
larized with thin-walled fragile vessels. Symptoms of metastatic
GTN, such as hemoptysis or headache, may be related to hem-
orrhage at involved sites. When metastases are suspected, biopsy
is contraindicated because of the potential risk of uncontrollable
hemorrhage.

CLASSIFICATION AND STAGING

In 2000, a revised FIGO-WHO scoring system was adopted to
attain uniformity in reporting, while indicating the extent of dis-
ease spread and risk factors important for predicting persistent
disease and therefore appropriate chemotherapy treatment
(Table 35-5). The stage of the disease relates to tumor spread,
with stage I disease confined to the uterus, stage II disease includ-
ing spread to the adnexa, vagina, and broad ligament, stage
III disease defined by lung metastases, and stage IV disease in-
cluding all other sites of metastases. A WHO score of 6 or lower
is considered low risk and 7 or greater is considered high risk.
Generally, stage relates to risk scoring, with stage I patients usu-
ally low risk and stage IV patients high risk. Prognostic factors
included in the WHO scoring system are age, antecedent

Table 35-4 FIGO Criteria for Diagnosis of Gestational Trophoblastic
Neoplasia

The International Federation of Gynecologists and Obstetricians
(FIGO) standardized criterion for diagnosing gestational trophoblastic
neoplasia GTN following a HM are: the following
1. Four b-hCG values plateauing (!10%) over a 3-week period (days 1,

7, 14, 21)
2. A rising b-hCG value of 10% or greater seen on three values

measured over a 2-week period (days 1, 7, 14)
3. Persistence of detectable b-hCG for more than 6 months following

evacuation of a HM
4. Histologic diagnosis of choriocarcinoma

Table 35-5 FIGO 2000 Classification for Gestational Trophoblastic Neoplasia

Staging Features

Stage I Disease confined to uterus
Stage II GTN extends outside uterus, but limited to genital structures (adnexa, vagina, broad ligament)
Stage III GTN extends to lungs, with or without known genital tract involvement
Stage IV All other metastatic sites

Parameter Scoring

0 1 2 4
Age (yr) <40 "40 — —
Antecedent pregnancy Mole Abortion Term —
Interval from index pregnancy (mo) <4 4 to <7 7 to <13 >13
Pretreatment b-hCG (IU/mL) <103 103 to 104 104 to 105 >105

Largest tumor size (cm; (including uterus) — 3 to <5 cm "5 cm —
No. of metastases — 1 to 4 5 to 8 >8
Previous failed chemotherapy — — Single drug Two or more drugs
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STAGE SITE OF DISEASE

Stage I Confined to the uterus

Stage II Disease extends outside the uterus but 
confined to pelvis

Stage III Pulmonary metastasis

Stage IV Metastases to other sites
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The rarest form of GTN is PSTT. This tumor is comprised
almost entirely of intermediate trophoblasts, lacking the syncy-
tiotrophoblasts and cytotrophoblasts seen in other forms of
GTD. PSTT has an infiltrative pattern, with nests or sheets of
cells invading between myometrial cells and fibers. Immunohis-
tochemical staining is positive in 50% to 100% for HPL and in
less than 10% for b-hCG.
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Symptoms associated with invasive mole include irregular vagi-
nal bleeding, uterine subinvolution, and theca lutein cysts. Most
GTN is identified in patients undergoing surveillance following
evacuation of HM on the basis of b-hCG criterion, as outlined
by FIGO (Table 35-4). These include a plateau in b-hCG values
(four over a 4-week period), a rising b-hCG value of 10% or
more over a 2-week period, persistent b-hCG detectable for
more than 6 months following evacuation for HM, or a histo-
logic diagnosis of choriocarcinoma.

Following surgical evacuation of HM, b-hCG values
decrease exponentially, with an expected initial steep decline
followed by a slower decrease in b-hCG levels. Observing
low levels of b-hCG for longer than 2 to 3 weeks is permitted,
because delay will not adversely affect the woman’s survival.
This is particularly helpful for physicians faced with a plateau
or increase of a low b-hCG level, for which continued obser-
vation as opposed to initiation of chemotherapy may be
warranted.

Locally Invasive Gestational Trophoblastic Neoplasia
With invasive mole, myometrial invasion may involve local cap-
illaries and veins, with persistent vaginal hemorrhage as the most
commonly reported symptom. Also, uterine perforation with
intraperitoneal hemorrhage, and infection secondary to tumor
necrosis, may also occur. Although most of these tumors will
regress spontaneously following evacuation, chemotherapy treat-
ment may be initiated to prevent the serious morbidity, and
even mortality, which might ensue (see later, Prophylactic
Chemotherapy).

Malignant Gestational Trophoblastic Neoplasia
Most metastatic GTN results from choriocarcinoma. PSTTs are
associated with metastases at the time of initial diagnosis in only
10% of cases. Both choriocarcinoma and PSTT may follow after
any pregnancy event. Metastases result from hematogenous dis-
semination, with almost any site possible. These tumors tend to
be hemorrhagic and necrotic. Local metastases may include the
vagina, with distant metastasis to the lung, brain, liver, gastroin-
testinal (GI) tract and kidney having been seen. The lungs usu-
ally represent the first organ involved, followed by dissemination
via the systemic circulation. Metastatic lesions are highly vascu-
larized with thin-walled fragile vessels. Symptoms of metastatic
GTN, such as hemoptysis or headache, may be related to hem-
orrhage at involved sites. When metastases are suspected, biopsy
is contraindicated because of the potential risk of uncontrollable
hemorrhage.

CLASSIFICATION AND STAGING

In 2000, a revised FIGO-WHO scoring system was adopted to
attain uniformity in reporting, while indicating the extent of dis-
ease spread and risk factors important for predicting persistent
disease and therefore appropriate chemotherapy treatment
(Table 35-5). The stage of the disease relates to tumor spread,
with stage I disease confined to the uterus, stage II disease includ-
ing spread to the adnexa, vagina, and broad ligament, stage
III disease defined by lung metastases, and stage IV disease in-
cluding all other sites of metastases. A WHO score of 6 or lower
is considered low risk and 7 or greater is considered high risk.
Generally, stage relates to risk scoring, with stage I patients usu-
ally low risk and stage IV patients high risk. Prognostic factors
included in the WHO scoring system are age, antecedent

Table 35-4 FIGO Criteria for Diagnosis of Gestational Trophoblastic
Neoplasia

The International Federation of Gynecologists and Obstetricians
(FIGO) standardized criterion for diagnosing gestational trophoblastic
neoplasia GTN following a HM are: the following
1. Four b-hCG values plateauing (!10%) over a 3-week period (days 1,

7, 14, 21)
2. A rising b-hCG value of 10% or greater seen on three values

measured over a 2-week period (days 1, 7, 14)
3. Persistence of detectable b-hCG for more than 6 months following

evacuation of a HM
4. Histologic diagnosis of choriocarcinoma

Table 35-5 FIGO 2000 Classification for Gestational Trophoblastic Neoplasia

Staging Features

Stage I Disease confined to uterus
Stage II GTN extends outside uterus, but limited to genital structures (adnexa, vagina, broad ligament)
Stage III GTN extends to lungs, with or without known genital tract involvement
Stage IV All other metastatic sites

Parameter Scoring

0 1 2 4
Age (yr) <40 "40 — —
Antecedent pregnancy Mole Abortion Term —
Interval from index pregnancy (mo) <4 4 to <7 7 to <13 >13
Pretreatment b-hCG (IU/mL) <103 103 to 104 104 to 105 >105

Largest tumor size (cm; (including uterus) — 3 to <5 cm "5 cm —
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WHO prognostic scoring system

 20 

STAGE IV Metastases to other sites 
 

      Table 2.2 WHO Prognostic Scoring System 
 

Prognostic 
Factors 

S C O R E 
0 1 2 4 

Age (years) <40 ≥40   
Antecedent 
Pregnancy 

Mole Abortion Term  

Pregnancy 
Interval 
(Months) 

<4 4-6 7-12 >12 

Beta-hCG titer 
(mIU/ml) 

<1,000 1,000-
<10,000 

10,000-
100,000 

>100,000 

Largest tumor, 
in cm. 
including the 
uterine tumor  

<3 3 to 5 >5  

Site  of 
metastases 

 Spleen, 
kidney 

GI tract Liver, 
Brain 

Number of 
metastases 

 1-4 5-8 >8 

Prior 
chemotherapy 

  Single 
agent 

>2 agents 

 
Interpretation: Low risk < 7, High risk : ≥7 

 
 

2. Unlike other cancers, treatment can be started without histopathologic confirmation of 
the disease.5 Chemotherapy is the principal mode of treatment. Surgery and irradiation 
are adjunctive treatments. (Level III, Grade C) 5,7,16 

 
3. Nonmetastatic and low-risk metastatic patients (Stage I, Stage II low risk & Stage III low 

risk) are almost always ultimately cured using single agent chemotherapy using 
methotrexate with or without folic acid rescue or dactinomycin. (Level I, Grade A) 17,18,19  

 
4. Combination chemotherapy EMACO (Etoposide, Methotrexate, Actinomycin D, 

Cyclophospahamide and Vincristine) has been the widely accepted treatment regimen 
for high-risk patients (Stage II high risk, Stage III high risk & stage IV). (Level III) 22,23 

 
5. Patients who relapse after their treatment or become resistant to drugs are given 

salvage chemotherapy. (Level III) 24,25  
 

When resistance develops with EMACO several regimens may be used. Etoposide, Methotrexate, 
Actinomycin D and Cisplatin (EMACE), Carboplatin-Paclitaxel, Ifosfamide, Cyclophosphamide, Etoposide(ICE) or 
Cisplatin, Vinblastine and Bleomycin (PVB) combination may be given. Salvage therapy may also be instituted by 
substituting Cisplatin and Etoposide (EMA-EP). 26 

6. Clean-up or consolidation therapy consists of 2 cycles for low risk and 3 cycles for high 
risk,  after the first normal hCG value(<5 mIU/mL). (Level III) 

 
7. Surgery is an adjunctive treatment for appropriately selected patients in order to reduce 

tumor load and decrease the number of chemotherapeutic courses. (Level III, Grade 
C)16,27,28 
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WHO prognostic scoring 
system

s LOW RISK :   WHO score < 7

s HIGH RISK: WHO score > 7
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s FIGO anatomic staging system defines the extent of 
disease; 

s WHO prognostic scoring system predicts the possible 
resistance of the tumor to single-agent
chemotherapy.
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High risk sites of 
metastases

1. Central nervous system

2. Lungs

3. Liver

4. Vagina
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s Unlike other cancers, treatment can be started 
without histopathologic confirmation of the disease.

s Treatment of GTN is multidisciplinary.

s It should be carried out in centers with trained 
specialists for trophoblastic disease.

�The overall morbidity in trophoblastic centers 
are less than the mortality in general hospitals.
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1. Chemotherapy 

2. Surgery 
3. Irradiation
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s Stage 1  (Non-metastatic disease)

s Single-agent chemotherapy: Methotrexate or 
Actinomycin D

s 2 consolidation courses

s Stage II-III , low risk disease
s Single-agent chemotherapy: Methotrexate or 

Actinomycin D
s 2 consolidation courses
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Management of Low-Risk GTN 
s 8-day methotrexate alternating with folinic acid 

rescue - the most common first-line agent (regimen) 
for low-risk disease( effective, low toxicity, and low 
cost) 

s Methotrexate use requires normal liver and renal 
function because of hepatic metabolism followed by 
renal excretion of the drug. 

s Depending on the regimen used, patients may 
experience cutaneous side effects, mucositis, 
serositis, GI toxicities, alopecia, and/or hematologic 
supp- ression. 
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s Stage II-III, High risk disease
s Combination chemotherapy
EMACO: Etoposide, Methotrexate, Actinomycin D, 

Cyclophospahamide and Vincristine 
MEA: Methotrexate, Actinomycin D and Etoposide 
s 3 consolidation courses

s Stage IV disease
s Intensive chemotherapy: EMACO
s 3 consolidation courses

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



Chemotherapy Regimens for 
Intermediate- and High- Risk GTN:

multiagent combination chemotherapy 

an improved primary cure rate with pulsed actinomycin D
(69-90%) versus methotrexate (48% to 53%) and fewer overall
chemotherapy courses with actinomycin D (mean, 4 to 4.8)
compared with methotrexate (mean, 6.5 to 6.8). Traditionally,
chemotherapy treatment of low-risk disease has been given on a
fixed time interval. The New England Trophoblastic Disease
Center treats low-risk GTN on the basis of the b-hCG regression
curve. Following administration of single-agent methotrexate,
further doses are withheld provided that the b-hCG level falls
progressively. Their indications for further chemotherapy in-
clude the following: (1) a b-hCG plateau for 3 or more consec-
utive weeks; and (2) failure of the b-hCG level to fall by 1 log
within 18 days of the previous chemotherapy. A similar treat-
ment strategy has been used by Chan and colleagues, with
45% of patients in their low-risk cohort achieving complete re-
mission following a single dose of methotrexate.

Although most women with low-risk GTNwill be cured with
a first-line chemotherapy regimen, tumor resistance and relapse
do occur. Resistance is defined as a b-hCG level increasing over
two consecutive measurements or a b-hCG level plateauing or
decreasing by less than 1 log over a 3-week period. In patients
treated with single-agent methotrexate, resistance requiring a
change to alternative first-line treatment can be expected in
10% to 31% of patients. The experience from the Charing Cross
Hospital GTD database reveals that relapse after attaining a nor-
mal b-hCG level occurs in 2% of cases.

Table 35-6 provides an overview of management for low-risk
GTN. Following normalization of the b-hCG level, chemother-
apy is usually continued for an additional two cycles. The conven-
tional period of observation with monthly b-hCG measurements
before attempting pregnancy is 12 months, because most relapses
will occur during this period. Irrespective of which first-line agent
is used, cure rates approaching 100% can be achievedwith diligent
follow-up and salvage therapy for failures.

High-Risk Gestational Trophoblastic Neoplasia
In the developed world, high-risk GTN cases are uncommon.
The timely involvement of specialist teams with experience in
treating high-risk disease is key to achieving optimal outcomes.

The use of multiagent combination chemotherapy reflects the
increased risk of treatment failure with single agents as an indi-
vidual’s prognostic score increases to 7 or higher. Similar to low-
risk disease, multiple treatment regimens exist, but no quality
RCTs have been conducted comparing regimens. Direct com-
parison is further complicated by the various scoring systems
used to classify the disease over time.

The greatest experience with combination treatment for
high-risk GTN is with EMA-CO (Table 35-7). This intensive
regimen consists of etoposide, methotrexate, and dactinomy-
cin alternating with cyclophosphamide and vincristine. A
number of case series, the largest from the Charing Cross
group, have reported complete response rates of 78% to
80% using primary treatment with EMA-CO. In the Charing
Cross cohort, 17% developed resistance to EMA-CO, but
70% of these were salvaged with the addition of platinum-
based chemotherapy. Deaths from GTN occurred in 4% of
patients, and two women developed acute myeloid leukemia
following treatment with EMA-CO. Side effects include
universal alopecia, stomatitis, and hematologic and gastroin-
testinal toxicities. Patients may require granulocyte colony-
stimulating factor to prevent dose delays in the setting of
neutropenia. The risk of secondary malignancies (e.g., acute
myeloid leukemia, colon cancer, breast cancer), mainly related
to cumulative etoposide dosing, is 50% greater than expected
in a standardized nontreated cohort.

Although less than 5% of patients with low-risk disease will
relapse following apparent remission, this increases to 25% in
patients with high-risk disease. The approach to these patients
is multimodality treatment, including surgical resection of che-
motherapy resistance sites and salvage second-line (or third-line)
chemotherapy. EMA-EP (substituting etoposide and cisplatin
for cyclophosphamide and vincristine in EMA-CO) achieves
complete response in 90% of recurrent patients, but alternative
regimens, including TE-TP (taxol, etoposide, cis-platinum),
BEP (bleomycin, etoposide, cisplatin), VIP (vinblastine, ifosfa-
mide, cisplatin), and ICE (ifosfamide, carboplatin, etoposide)
have also been used with success.

Table 35-6 Management of Low-Risk Gestational Trophoblastic
Neoplasia

Following metastatic evaluation and determination of low-risk
disease:
1. Initiate single-agent methotrexate or dactinomycin; consider

hysterectomy, if fertility is not desired.
Monitor hematologic, renal, and hepatic indices before each
cycle of chemotherapy.
Monitor b-hCG levels while on treatment.
If severe toxicity or resistance develops, consider switching to
the alternative single agent.

If resistance to the alternative agent develops:
2. Repeat the metastatic evaluation.
3. Consider hysterectomy if disease confined to uterus.
4. Multiagent therapy with EMA-CO (see treatment of high-risk

GTN).

Remission is defined as three consecutive weekly b-hCG values in the normal
range. Following the first normal b-hCG, continue with one or two cycles of
maintenance or consolidation chemotherapy. Monitor b-hCG levels for
12 months, with reliable contraception used in this time period.
Adapted from Soper 2007.

Table 35-7 Chemotherapy Regimens for Intermediate- and High-
Risk Gestational Trophoblastic Disease

Drug Regimen Administration

EMA-CO (Preferred Regimen)—Course I (EMA)*
Day 1

Etoposide 100 mg/m2 IV over 30 min
Methotrexate 100 mg/m2 IV bolus
Methotrexate 200 mg/m2 IV as 12-hr continuous

infusion
Dactinomycin 0.5 mg IV bolus

Day 2
Etoposide 100 mg/m2 IV over 320 min
Folinic acid 15 mg IV/IM/PO every 6 hr for four doses
Dactinomycin 0.5 mg IV bolus

Course II (CO)
Day 8

Cyclophosphamide 600 mg/m2 IV over 30 min
Vincristine 1 mg/m2 IV bolus (up to 2 mg)

*Cytokine support may be used.
Adapted fromKantarjian HM,Wolf RA, Koller CA:M.D. AndersonManual of Medical
Oncology. New York, McGraw-Hill, 2006.

78735 Gestational Trophoblastic Disease

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



s Resistance to single-agent chemotherapy

s EA: Etoposide and Actinomycin D 

s MEA: Methotrexate, Actinomycin D and 
Etoposide 

s Resistance to EMACO

s Cisplatin-based regimens: EMACE or EMA-EP

s Carboplatin-Paclitaxel

s ICE, PVB
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s Chemotherapy is shifted to another regimen if 
toxicity or drug resistance develops.

s Consolidation or clean-up courses - additional 
chemotherapeutic courses given after the first 
normal bHCG titer (<5 mIU/mL).
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s Hemoglobin <100 g/L, hematocrit 
<0.30

s WBC count <3 x 109L, or ANC <1.5
s Platelet count < 109L 
s Any active infection
s Severe renal or liver dysfunction
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Response based on serial serum βhCGs 

s Adequate response – one log fall, or >50% 
fall from baseline

s Partial Response – <50% fall from baseline

s Plateau – <10% fall, or rise from baseline

s Biochemical remission – 3 consecutive 
weekly normal serum b-hCG levels (<5 
mIU/mL)

s Resistance – > 3 plateauing values, rising 
weekly hCG titers or appearance of new 
metastasis
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s Indicated for appropriately 
selected patients, at any stage of 
disease

s Reduces tumor load  resulting to a 
decrease in the number of 
chemotherapeutic courses
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s Hysterectomy
�>35 years of age and/or completed family size
�Control of profuse uterine bleed
�Uterine tumor perforation
�Uterine focus of drug resistance

s Resection of uterine focus

s Oversewing of an actively bleeding vaginal lesion
s Thoracotomy for solitary drug-resistant 

pulmonary focus 
s Craniotomy for decompression and drug-resistant 

focus
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s Whole brain irradiation indicated for brain 
metastasis

s Prevents tumor bleed, maybe tumoricidal

s Dose: 3,000-4,000 cGy divided in 20 fractions

s Timing: coincides with the start of the first systemic 
chemotherapy 

s The dose of methotrexate in the first EMACO 
regimen is increased to 1 g/m2 during irradiation.
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s Biochemical remission: 3 normal weekly 
consecutive serum β−hCG  after the last 
clean-up course.

s Schedule of serum β−hCG determination:

s Monthly for the 1st 6 months; 

s Every two months for the next 6 months of 1st

year;

s Every 3 months for the second year of follow-up;

s Every 6 months thereafter.

s Clinical examination should be performed 
during each follow-up.

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



s The presence of residual lung tumor on 
chest radiograph is monitored by serial 
chest x-ray every 6 months (in addition to 
serum hCG).

s In patients with intact uteri, transvaginal 
pelvic ultrasound is recommended every 
six months.

s The patient is advised to avoid pregnancy 
during the 1st 2 years following 
biochemical remission.  

s A safe and effective form of 
contraception, preferably low-dose OCP 
is prescribed. 
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PSTT ETT

Cell type Implantation site 

intermediate trophoblast

Intermediate trophoblast of 

the chorion laeve

Age Reproductive age 15 - 48

Antecedent pregnancy Full term = 53 – 78% FT = 67%

Interval bet AP and Dx 2 – 5 years, (3.5 years) 1 – 18 years

hCG Low Low (<2,500 miu/ml)

Primary site Uterus  = 44 – 69% Uterus  = 80%

Gross lesion Well-circumscribed polypoid 
projections into uterine 

cavity

Solitary discrete nodule

Immunochemistry hPL P63, cytokeratin, Mel-CAM,  

PAP 

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



s Two different rare histologic entities

s Share similar clinical behavior

s Not responsive to chemotherapy
s Primary treatment: Surgery
s Intensive chemotherapy – EMA/EP
s Prognostic scoring – not much help

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

Gestational Trophoblastic Neoplasia 

Referral to Trophoblastic Disease 
Specialist 
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hCG  titer 

Stage II/III Stage I Stage IV 

Low Risk High Risk 

Single Agent Chemotherapy + 
Hysterectomy 
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+Hysterectomy 

Irradiation 
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Outline

1. Hydatidiform moles

s Complete vs Partial

s Clinical features

s Diagnosis

s Management

s Post-op follow-up

2. Gestational 
Torphoblastic neoplasia

s Clinical features

s Stages

s Diagnosis

s Management

s Post-op follow-up
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