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Trophoblast

• Villous trophoblast for the most part consists of

• Cytotrophoblast (CT) and 

• Syncytiotrophoblast (ST) with small amount of

• Intermediate trophoblast (IT)

• Extravillous trophoblast

• Infiltrates the decidua, myometrium, and spiral 

arteries of the placental site and consists of

• Intermediate trophoblast (IT)

Lurain JR. AJOG 2010



Trophoblast

• Cytotrophoblast

• Germinative – supplies cells that become syncytium

• Syncytiotrophoblast

• Differentiated component

• Interfaces with maternal circulation

• Produces hCG

• Intermediate trophoblast types based on location

• Villous

• Implantation site

• Chorionic

Lurain JR. AJOG 2010.

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.



Trophoblast

• Chorionic type

• Has a nodular growth pattern and is cell type of origin 

for lesions with a similar growth pattern

• Placental site nodule

• Epithelioid trophoblastic tumor

Lurain JR. AJOG 2010.

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.



Shih et al. Int J Gyn Pathol 2001;20:31-47. 



Shih et al. Int J Gyn Pathol 2001;20:31-47. 



Trophoblast

• Placental implantation site IT tends to have an 

infiltrative growth pattern

• Infiltrates decidua and surrounds glands

• Invades myometrium, dissecting between smooth 

muscle fibers without destroying them

• Exaggerated placental site

• Placental site trophoblastic tumor

Lurain JR. AJOG 2010.

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.
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GTD WHO Histological Classification

• Trophoblastic neoplasms

• Choriocarcinoma

• Placental site trophoblastic

tumor

• Epithelioid trophoblastic 

tumor

• Non-neoplastic, non-molar trophoblastic lesions

• Placental site nodule and plaque

• Exaggerated placental site

• Molar pregnancies

• Hydatidiform mole

• Complete

• Partial

• Invasive



Hydatidiform Moles

• May occur at any age, but more common at extremes, 

teens and women of advanced maternal age

• Relatively rare, but reported frequency widely variable

• 0.26 per 1000 live births in Paraguay

• 9.93 per 1000 live births in Indonesia

• Complete moles are most common form of GTD

• 1 to 2 per 1000 pregnancies in developed countries

Jain KA. Ultrasound Quarterly 2005;21:245-253.



Complete Mole

• Diagnosis occurs earlier due to improvement in 

ultrasonography and more accurate measurement of hCG

• hCG is the first key hormone of pregnancy secreted by 

the syncytiotrophoblast cells

• Detected in maternal plasma and urine within 9 days of 

conception

• Usually doubles and should increase by at least 66% in 

48 hours

• Peaks at 9 to 12 weeks, then declines to a stable 

plateau

Jain KA. Ultrasound Quarterly 2005;21:245-253.



Complete Mole

• Vaginal bleeding in early pregnancy most common 

presenting symptom, 80 to 90% of cases

• Classic signs and symptoms (now less common)

• Uterine size greater than expected for gestational age (28%)

• Hyperemesis (8%)

• Pregnancy induced hypertension in 1st or 2nd trimesters (1%)

• Bilateral ovarian theca lutein cyst enlargement in ~15%

• hCG levels often >100,000

Jain KA. Ultrasound Quarterly 2005;21:245-253.



Complete Mole

• Nearly 90% are 46XX, resulting from

• Duplication of chromosomes of a haploid sperm after 

fertilization of egg with inactive or absent maternal 

chromosomes

• 10% are 46XY or 46XX, resulting from

• Fertilization of an empty ovum by two sperm 

(dispermy)

Lurain JR. AJOG 2010.



Seckl MJ. Lancet;376:717-729.
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is fertilised by one sperm that then duplicates its DNA, 

resulting in a 46XX androgenetic karyotype, in which all 

chromosomes are paternally derived.25–27 About 10% of 

complete moles are 46XY,28 arising from fertilisation by 

two sperm (fi gure 1). Although nuclear DNA is entirely 

paternal, mitochondrial DNA remains maternal in 

origin.29 Findings from some studies30 show that patients 

with recurrent disease can have biparental molar rather 

than typical androgenetic disease, which might be 

familial or sporadic. Genetic studies in such families 

showed that the related genes are at chromosome 

19q13.3–13.4,31 and subsequent analysis noted NLRP7 

mutations in this region.32 The function of the normal 

protein and the mechanism by which mutations are 

associated with imprinting abnormalities and 

gestational trophoblastic disease are unknown.33 Data 

show clustering of mutations in the leucine-rich region 

of NLRP7 (fi gure 2), suggesting that this region is 

crucial for normal function.34 Some androgenetic diploid 

complete moles and possibly even triploid partial 

hydatidiform moles might also carry NLRP7 mutations,35 

but confi rmation from large studies is needed.

Partial hydatidiform moles are almost always triploid 

(fi gure 1), and they result from fertilisation of a seemingly 

healthy ovum by two sperm;36–38 diploid partial moles 

probably do not exist, with most reported cases being 

misdiagnosed complete moles. 39

Pathology
All gestational trophoblastic disease is derived from the 

placenta. Hydatidiform moles and chorio carcino ma 

arise from villous trophoblast and placental-site 

trophoblastic tumours from interstitial trophoblast. 

Most complete and partial hydatidiform moles have 

distinctive morphological characteristics, although 

diagnostic criteria have changed because evacuation is 

done earlier in gestation (median 8–9 weeks in the UK). 

First-trimester complete moles show a characteristic 

abnormal budding villous structure with trophoblast 

hyperplasia, stromal karyorrhectic debris, and collapsed 

villous blood vessels. By contrast, early partial moles 

show patchy villous hydrops with scattered abnormally 

shaped irregular villi, trophoblastic pseudoinclusions, 

and patchy trophoblast hyperplasia (fi gure 3).40–42 

Morphological distinction of non-molar miscarriage 

from partial hydatidiform mole can be di   cult, since 

villous dysmorphism can be present but without the 

characteristic trophoblast hyperplasia that is noted in 

partial mole. Ancillary techniques are needed in some 

cases to di  erentiate non-molar miscarriage from 

hydatidiform mole, including immunostaining for P57kip2, 

the product of CDKN1C. P57kip2 is expressed by the 

maternal allele and is visible on histology as nuclear 

staining of cytotrophoblast and villous mesenchyme in 

placenta of all gestations apart from androgenetic complete 

mole.43,44 Additionally, ploidy analysis by in-situ 

hybridisation or fl ow cytometry can distinguish diploid 

from triploid conceptions, helping to diagnose partial 

mole, but is unable to distinguish complete mole from 

diploid non-molar miscarriage, or molar versus non-molar 

triploidy, which necessitate molecular investigations. 18,45–47 

Choriocarcinomas are malignant hCG-producing 

epithelial tumours with central necrosis and a characteristic 

biphasic architecture recapitulating cyto trophoblast-like 
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Complete Mole

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Echogenic mass filling uterine 

cavity with vesicles

First trimester, homogeneously 

echogenic endometrial mass



Complete Mole

• Enlarged edematous 

villi with moderate to 

marked circumferential 

trophoblastic 

hyperplasia

• Cytologic atypia

common

• Prominent cistern 

formation

• Trophoblastic 

inclusions

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



Early Complete Mole

• Redundant bulbous 

villous growth pattern

• Hypercellular myxoid

stroma

• Karyorrhectic debris in 

stroma

• Focal trophoblastic 

hyperplasia on villi and 

undersurface of 

chorionic plate 

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



Partial Mole

• More than 90% have symptoms of incomplete or 

missed abortion

• Main symptom is vaginal bleeding, ~75% of patients

• hCG levels >100,000 mIU/mL seen in <10% of 

patients

• Typically fetus is non-viable, severely growth 

restricted, or has multiple congenital anomalies

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Lurain JR. AJOG 2010.



Seckl MJ. Lancet;376:717-729.

Seminar

718 www.thelancet.com   Vol 376   August 28, 2010

is fertilised by one sperm that then duplicates its DNA, 

resulting in a 46XX androgenetic karyotype, in which all 

chromosomes are paternally derived.25–27 About 10% of 

complete moles are 46XY,28 arising from fertilisation by 

two sperm (fi gure 1). Although nuclear DNA is entirely 

paternal, mitochondrial DNA remains maternal in 

origin.29 Findings from some studies30 show that patients 

with recurrent disease can have biparental molar rather 

than typical androgenetic disease, which might be 

familial or sporadic. Genetic studies in such families 

showed that the related genes are at chromosome 

19q13.3–13.4,31 and subsequent analysis noted NLRP7 

mutations in this region.32 The function of the normal 

protein and the mechanism by which mutations are 

associated with imprinting abnormalities and 

gestational trophoblastic disease are unknown.33 Data 

show clustering of mutations in the leucine-rich region 

of NLRP7 (fi gure 2), suggesting that this region is 

crucial for normal function.34 Some androgenetic diploid 

complete moles and possibly even triploid partial 

hydatidiform moles might also carry NLRP7 mutations,35 

but confi rmation from large studies is needed.

Partial hydatidiform moles are almost always triploid 

(fi gure 1), and they result from fertilisation of a seemingly 

healthy ovum by two sperm;36–38 diploid partial moles 

probably do not exist, with most reported cases being 

misdiagnosed complete moles. 39

Pathology
All gestational trophoblastic disease is derived from the 

placenta. Hydatidiform moles and chorio carcino ma 

arise from villous trophoblast and placental-site 

trophoblastic tumours from interstitial trophoblast. 

Most complete and partial hydatidiform moles have 

distinctive morphological characteristics, although 

diagnostic criteria have changed because evacuation is 

done earlier in gestation (median 8–9 weeks in the UK). 

First-trimester complete moles show a characteristic 

abnormal budding villous structure with trophoblast 

hyperplasia, stromal karyorrhectic debris, and collapsed 

villous blood vessels. By contrast, early partial moles 

show patchy villous hydrops with scattered abnormally 

shaped irregular villi, trophoblastic pseudoinclusions, 

and patchy trophoblast hyperplasia (fi gure 3).40–42 

Morphological distinction of non-molar miscarriage 

from partial hydatidiform mole can be di   cult, since 

villous dysmorphism can be present but without the 

characteristic trophoblast hyperplasia that is noted in 

partial mole. Ancillary techniques are needed in some 

cases to di  erentiate non-molar miscarriage from 

hydatidiform mole, including immunostaining for P57kip2, 

the product of CDKN1C. P57kip2 is expressed by the 

maternal allele and is visible on histology as nuclear 

staining of cytotrophoblast and villous mesenchyme in 

placenta of all gestations apart from androgenetic complete 

mole.43,44 Additionally, ploidy analysis by in-situ 

hybridisation or fl ow cytometry can distinguish diploid 

from triploid conceptions, helping to diagnose partial 

mole, but is unable to distinguish complete mole from 

diploid non-molar miscarriage, or molar versus non-molar 

triploidy, which necessitate molecular investigations. 18,45–47 

Choriocarcinomas are malignant hCG-producing 

epithelial tumours with central necrosis and a characteristic 

biphasic architecture recapitulating cyto trophoblast-like 
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Partial Mole

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Hydropic villous degeneration less prominent 



Partial Mole

• Two populations of villi

• Large, irregular, hydropic

• Small, immature, fibrotic

• Cisterns in some enlarged 

villi

• Scalloped villous borders

• Trophoblastic inclusions

• Generally mild circumferential 

trophoblastic hyperplasia

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.

fetal 

RBCs



Hydatidiform Moles

• High interobservor and intraobservor variability 

in diagnosis of hydatidiform moles

• Even among experienced pathologists

• Hydropic abortus

• Only villous edema without trophoblastic 

hyperplasia

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



Hydropic Degeneration of Placenta

Jain KA. Ultrasound Quarterly 2005;21:245-253.

• Mild diffuse vesicular changes

• But variable sonographic appearance often precludes 

specific sonographic diagnosis



Hydropic Degeneration of Placenta



Coexistent Mole and Fetus

• Rarely, a living fetus may be 

associated with a complete 

molar pregnancy

• 1 in 22,000 to 100,000 

pregnancies

• Presumed mechanism is 

molar transformation of one 

placenta

• Normal fetus and associated 

placenta are separate from the 

molar gestation

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Seckl MJ. Lancet;376:717-729.



Hydatidiform Moles

• Vital to distinguish between CHM and PHM

• Risk of persistent GTD

• After CHM, 15 to 20%

• After PHM, 0.2 to 4%

• After 1st trimester nonmolar sAb, ≤0.0002%

• Most persistent GTD are invasive moles

• But 3 to 5% are choriocarcinoma

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



p57 IHC

• p57 is the gene product of paternally imprinted, 

maternally expressed gene on chromosome 11

• CHMs lack maternal genetic contribution

• Absent or very limited p57 expression in villous 

stromal cells and cytotrophoblast

• PHMs and nonmolar specimens contain maternal 

genetic contribution

• Diffuse p57 expression in villous stromal cells and 

cytotrophoblast

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.
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Molecular Techniques

• May be difficult to distinguish hydropic abortus from 

partial mole

• Variety of techniques have been used

• Formal cytogenetic analysis (karyotyping)

• Ploidy by flow cytometry

• FISH

• PCR amplification of short tandem repeat (STR) loci

• Greater diagnostic discrimination since specimens can 

be distinguished based on identification of parental 

source of polymorphic alleles and their ratios

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



STR Genotyping

• Alleles at each locus are identified in decidua 

(maternal) and villous tissue (fetal), and patterns 

are compared

• Copy number/dosage of each allele relative to 

the other is determined by calculating allelic ratio

Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



• Non-molar specimen, 

biparental diploidy

• Two loci

• 1 maternal &

1 paternal allele at 

each locus

STR Genotyping



• Complete mole, androgenetic diploidy (all paternal)

• Two loci

• Left – single peak at each locus, none shared with decidua

• Right – 2 peaks at each locus, none shared with decidua

STR Genotyping



• Partial mole, diandric triploidy (maternal and paternal)

• Two loci

• Left – 3 peaks at each locus, 2 of which are novel

• Right – 2 peaks at each locus, 1 novel and in double dosage

STR Genotyping



Ronnett BM et al. Int J Gynecol Pathol 2011;30:101-116.



Invasive Mole

• Penetration of trophoblastic tissue into myometrium, 

occasionally into parametrium

• Not malignant, but invasion of the maternal vascular 

system leads to regional and distant metastases

• Locally invasive mole occurs in 10 to17% of patients 

after molar evacuation

• Less frequently following term pregnancy, abortion, or 

ectopic gestation

• About 15% will metastasize to lungs or vagina

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Lurain JR. AJOG 2010.



Invasive Mole

• In most cases, classic moles are treated with 

evacuation and curettage, then

• hCG titers decrease following evacuation, then

• Recurrence within 1 to 3 months

• Uterine enlargement

• Failure of hCG titers to fall to normal by 12 weeks

• Or rise in hCG after initial decline

Jain KA. Ultrasound Quarterly 2005;21:245-253.



Invasive Mole

• Symptoms

• Persistent vaginal bleeding

• Uterine subinvolution

• Asymmetric uterine enlargement

• If untreated

• Penetration of myometrium may cause intraperitoneal

hemorrhage

• Erosion of uterine vessels causing severe vaginal bleeding

• Bulky necrotic trophoblastic tissue in uterine wall may serve 

as a nidus for infection, possibly leading to uterine sepsis

Jain KA. Ultrasound Quarterly 2005;21:245-253.



Invasive Mole

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Focal area of increased echogenicity 

within the myometrium

Increased area of vascularity within 

the myometrium



• Invasive mole

• Complete mole with invasion 

into myometrium

Invasion

Hydropic villi and trophoblast

Higher power view of invasion

Invasion

Hydropic villi and trophoblast



Choriocarcinoma

• Malignant disease with abnormal trophoblastic 

hyperplasia and anaplasia

• Absence of chorionic villi

• Hemorrhage

• Necrosis

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Lurain JR. AJOG 2010.



Choriocarcinoma

• Usually disseminates rapidly and widely by 

hematogenous route

• Lungs are most common site, about 80%

• 30% vaginal involvement

• 10% hepatic metastasis

• 10% brain metastasis

• Less commonly to kidney, GI tract, and spleen

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Lurain JR. AJOG 2010.



Hui P. Arch Pathol Lab Med 2019;143:65–74.

Choriocarcinoma

• Solid and destructive 

(A)

• Mononuclear 

intermediate/

cytotrophoblastic cells 

rimmed by 

multinucleated 

syncytiotrophoblasts

(B & C)

• Marked cytologic 

atypia (D)



Choriocarcinoma

• Occurs in association with any pregnancy event

• 25% follow abortion or tubal pregnancy

• 25% associated with term or preterm gestation

• 50% arise from hydatidiform moles

• Only 2 to 3% HM progress to choriocarcinoma

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Lurain JR. AJOG 2010.



Placental Site Trophoblastic Tumor

• Extremely rare trophoblastic tumor

• Arises from placental implantation site following 

either normal term pregnancy or abortion

• More often diploid than aneuploid

• Postpartum or post-abortion persistent bleeding 

most common presenting symptom

• Invasive mole and PSTT have similar sonographic 

patterns

Jain KA. Ultrasound Quarterly 2005;21:245-253.

Lurain JR. AJOG 2010.



Hui P. Arch Pathol Lab Med 2019;143:65–74.

Placental Site Trophoblastic Tumor

Proliferation of intermediate trophoblastic cells

Large epithelioid cells with 

moderate to marked atypia



Hui P. Arch Pathol Lab Med 2019;143:65–74.

Placental Site Trophoblastic Tumor

Human placental lactogen

Infiltrates between smooth 

muscle cells of myometrium

Replacement of veins



Placental Site Trophoblastic Tumor

Jain KA. Ultrasound Quarterly 2005;21:245-253.

• 10% risk of mortality

• Relatively resistant to usual chemotherapy 

administered for molar pregnancies

• Hysterectomy required in most cases



Lurain JR. AJOG 2010.



Epithelioid Trophoblastic Tumor

Lurain JR. AJOG 2010. 

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.

• Thought to develop from chorionic-type intermediate 

trophoblast

• Reproductive age women following prior gestation

• Majority occur after full term pregnancy

• About 1/3 following sAb or hydatidiform mole

• Time from gestation to presentation varies

• 1 year to as long as 18 years

• Reported metastatic rate 25%, mortality 10%



Epithelioid Trophoblastic Tumor

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.

• Grossly well-defined expansile mass in uterine 

wall, LUS, or endocervix

• Solid to cystic, fleshy appearance

• Variable degrees of hemorrhage and necrosis

• Size generally between 2 and 5 cm



Epithelioid Trophoblastic Tumor

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.

• Microscopically, nodular growth pattern

• Monomorphic cells with eosinophilic to clear 

cytoplasm

• Hyaline matrix

• Well-circumscribed, but may find focal infiltrative 

areas at periphery

• Occasional syncytiotrophoblast cells may be 

present

• Necrosis can be prominent



Hui P. Arch Pathol Lab Med 2019;143:65–74.

Epithelioid Trophoblastic Tumor

Expansile proliferation

Cohesive nests of epithelioid 

intermediate trophoblast cells



Staging GTN

Lurain JR. AJOG 2010.

• FIGO staging and WHO risk factor scoring system

• Treatment based on classification into risk groups defined 

by stage and scoring system

• Includes criteria for diagnosis of GTN

• Plateau hCG, ≥4 equivalent values hCG for at least 3 weeks

• Rise of hCG of 10% or more as determined by 3 

consecutive values over 2 or more weeks

• Presence of choriocarcinoma

• Persistence of positive hCG titer 6 months after evacuation





Staging GTN

Lurain JR. AJOG 2010.

• Non-metastatic (stage I) and low risk metastatic 

(stages II and III, score <7) GTN

• Treated with single-agent chemotherapy

• Survival rates approaching 100%

• High risk metastatic disease (stage IV and stages II 

and III, score ≥7)

• Multiagent chemotherapy ± radiation

• Cure rates 80 to 90%



Placental Site Trophoblastic Nodule

Sebire NJ et al. Fetal Ped Pathol 2010;29:30-44.

• Trophoblast containing endometrial lesions retained 

in the uterus after pregnancy

• Usually asymptomatic, diagnosed incidentally in 

biopsy or hysterectomy specimens

• Related to implantation site trophoblast

• Most in uterine body

• Rarely in fallopian tube, broad ligament, ovary, cervix



Placental Site Trophoblastic Nodule

Sebire NJ et al. Fetal Ped Pathol 2010;29:30-44.

• Usually small, <5 mm, and single

• Well-circumscribed, oval, elongated or rounded, usually 

with extensive hyalinization

• Bland trophoblastic cells are embedded singly or in 

clusters or cords

• No mitoses, low proliferation index (<5%)

• Cells are positive for cytokeratin, inhibin, placental 

alkaline phosphatase

• Focal expression of hPL and Mel-CAM

• Weak focal positivity for hCG in minority



Ki-67



Exaggerated Placental Site

Sebire NJ et al. Fetal Ped Pathol 2010;29:30-44.

• During normal implantation, trophoblast invades decidua, 

myometrium, maternal vasculature

• Exaggerated placental site (reaction) is exuberant number of 

implantation site IT cells that extensively infiltrate the 

endometrium and myometrium

• Distinction from normal is somewhat arbitrary

• Clinical importance is distinction from PSTT

• In EPS, architecture of placental bed remains undisturbed

• No necrosis, mitotic figures absent, proliferation index is low



Hui P. Arch Pathol Lab Med 2019;143:65–74.

Exaggerated Placental Site

• Exuberant proliferation 

of implantation site 

intermediate trophoblast 

cells (A)

• Presence of chorionic 

villi (B)

• Relatively evenly 

distributed 

multinucleated 

intermediate trophoblast 

cells (C & D)



Trophoblast Differentiation

Shih et al. Int J Gyn Pathol 2001;20:31-47. 



EPS versus PSTT

Shih et al. Int J Gyn Pathol 2001;20:31-47. 



PSN versus ETT

Shih et al. Int J Gyn Pathol 2001;20:31-47. 



Immunohistochemistry

Allison et al. Arch Pathol Lab Med 2006;130:1875-1877.



Immunohistochemistry

Shih I-M. Annals Diagn Pathol 2007;11:228-234.
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