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Introduction
In 2009, a working committee was established under the Danish
Gynecologic Cancer Group (DGCG) with the purpose of imple‐
menting registration of gestational trophoblastic diseases in the
DGCG database. This guideline represents the Danish Gynecologic
Cancer Groups national guidelines anno 2014.
Definition
Gestational trophoblastic diseases is a unifying term for a spec‐
trum of diseases from abnormal proliferation of placental tro‐
phoblasts, as seen in hydatidiform mole, to neoplastic trophoblas‐
tic diseases.
Limitation of subject
These clinical guidelines deal with the workup, diagnosis, differ‐
ential diagnostic considerations, treatment, monitoring, and
counselling of patients with gestational trophoblastic diseases.
Background
Gestational trophoblastic diseases include hydatidiform mole and
non‐molar trophoblastic diseases, the latter of which can be
divided into neoplastic and non‐neoplastic conditions (1).
Hydatidiform mole is divided morphologically into complete and
partial hydatidiform mole. Both can develop into invasive hy‐
datidiform mole or persisting trophoblastic disease (PTD). The
latter is much more common with complete hydatidiform mole.
Non‐molar lesions derived from the placenta include mesenchy‐
mal placental dysplasia (MPD), placental site nodule (PSN) and
exaggerated placental site, which are non‐neoplastic. Neoplastic
diseases arising from the placenta include choriocarcinoma (CC),
placental site trophoblastic tumour (PSTT) and epithelioid tro‐
phoblastic tumour (ETT).

Clinically, distinction is made depending on whether the lesions
require treatment such as chemotherapy or surgery or whether
only follow‐up is needed after primary evacuation.
By far the most common trophoblastic disease is hydatidiform
mole. Hydatidiform mole is a histopathologic diagnosis based on
the presence in placental tissue of oedematous, abnormal villi
plus trophoblastic hyperplasia. Histologically, hydatidiform mole
is classified as partial or complete. Hydatidiform mole has a uni‐
que genetic constitution because regardless of whether it is dip‐
loid or triploid it most often contains two sets of chromosomes
from the father.
Hydatidiform mole is seen with a frequency of approximately 1
case per 1000 pregnancies in the Western world (2, 3); in Den‐
mark this corresponds to about 80 to 100 cases a year.
Both the partial and the complete forms of hydatidiform mole are
primarily benign but can develop into persistent trophoblastic
disease (PTD), invasive hydatidiform mole, choriocarcinoma and
PSTT/ETT that require chemotherapy. In Denmark about 10 wo‐
men a year are treated with chemotherapy after a molar preg‐
nancy and survival is close to 100%.
The frequency of choriocarcinoma is 1 per 20–40,000 pregnan‐
cies, whereas PSTT/ETT is even rarer and comprises about 0.2% of
the total number of cases of trophoblastic diseases (2). Half of
these arise after a normal pregnancy.
Trophoblastic tumours are characterised by the secretion of hCG,
and there is a close relation between hCG concentration in the
serum and the amount of living trophoblast tissue.
Abbreviations
PSTT
ETT
EPS
CC
PSN
PMD
hCG
PTD
MTX
Act‐D
BEP
EMA‐CO

Placental site trophoblastic tumour
Epithelioid trophoblastic tumour
Exaggerated placental site
Choriocarcinoma
Placental site nodule
Placental mesenchymal dysplasia
human chorionic gonadotropin
Persistent trophoblastic disease
Methotrexate
Actinomycin D
Bleomycin ‐ Etoposide – Paclitaxel
Etoposide ‐ Methotrexate – Act D ‐ Carboplatin
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EPIDEMIOLOGY AND CLINICAL FINDINGS
HYDATIDIFORM MOLE
Hydatidiform mole is known to appear with a frequency of about
1 per 1000 pregnancies in the Western world. I Denmark, during
the period 1999 to 2010, 130 to 140 cases were diagnosed yearly,
which is a little higher than expected (4). The true distribution of
complete and partial hydatidiform mole is not known; many have
reported that partial are more commen than complete moles(2).
At present, the two types appear to be equally common in Den‐
mark (4).
Risk factors
The two most important risk factors for molar pregnancy are the
patient’s age and previous molar pregnancy (3). At the extremes,
both low and high, in maternal age, there is a significantly in‐
creased risk for molar pregnancy and especially for com‐
plete/diploid hydatidiform mole (5, 6). The risk increases mark‐
edly for women over 40 years of age, where the risk for complete
hydatidiform mole is 7.5 times greater than in women between
21 and 35 years of age (3). Previous spontaneous abortions are
seen more commonly in women with molar pregnancy (7). Ac‐
cording to a British case‐control study, the risk for trophoblastic
disease is not increased after fertility treatment (8). However,
50% of twin pregnancies with hydatidiform mole and a normal
foetus are preceded by fertility treatment. It is not known
whether this is because of the stimulation therapy or an underly‐
ing impaired fertility in the woman (9). After one molar preg‐
nancy, the risk for a new molar pregnancy increases 1% to 2%,
and after two molar pregnancies, the risk for a third is 15% to
20% (10). Molar pregnancies are more common in Asian coun‐
tries, and here diet is thought to play a role (2).
Symptoms
The four most common gynaecologic symptoms of molar preg‐
nancy are vaginal bleeding (69%–89%), uterus larger than ex‐
pected for gestational age (with complete hydatidiform mole)
(28%–33%), hyperemesis (8 %–22 %) and preeclampsia or hyper‐
tension (1 %–3%) (3,11,12,13,14,15). Generally, the symptoms
with partial hydatidiform mole are less pronounced than those
with complete hydatidiform mole (11,15,16). Complete hydatidi‐
form mole debuts symptomatically about 3 weeks before partial
hydatidiform mole. In women with hyperemesis, a sonogram
should be taken to rule out molar pregnancy.
Since ultrasound scanning in the first trimester is now routine, up
to 40% of molar pregnancies are found today at the 12‐week
scan, and thus often while the women are still asymptomatic
(6,17).
Diagnosis
Ultrasound
The classical sonographic picture of a complete hydatidiform
mole is described as “a snow storm”, meaning a complex echo
pattern with multiple anechoic spaces that fill the uterine cavity.
In partial hydatidiform mole, cystic spaces are seen in the pla‐
centa together, at times, with a dead foetus – seldom a living
foetus. In partial hydatidiform mole, foetal development appears
delayed, and the foetus may be malformed (18,19). Thus if, there
is a living foetus with biometries corresponding to gestational
age, one should suspect a twin pregnancy consisting of a hydatidi‐

form mole and a normal foetus with its own normal appearing
placenta.
Today, ultrasound scanning is routinely performed early in preg‐
nancy, which has resulted in the diagnosis of hydatidiform being
made earlier than previously (17,20). However, only 40–60% of all
molar pregnancies are suspected on routine ultrasound scanning,
and the detection rate is better for complete hydatidiform mole
(79%) than for partial hydatidiform mole (29%), and best after the
14th gestational week (21). The sensitivity of an “ultrasound
suspicion of hydatidiform mole” is 48%, which means that a sus‐
picion of a hydatidiform mole on ultrasound is later confirmed
histologically in one of every two cases (22). In order not to over‐
look a molar pregnancy, evacuated material from pathological
pregnancies should be sent for histopathologic and genetic eva‐
luation. (23,24,25).
s‐hCG
Human chorionic gonadotropin is a pregnancy hormone secreted
by trophoblast cells that is used as a specific marker for tro‐
phoblastic diseases. hCG can be measured in urine and blood, and
the level of hCG correlates with the volume of trophoblast tissue.
In Denmark, quantitative measurement of urine hCG is not done.
At diagnosis, serum hCG is often higher in molar pregnancy than
in normal pregnancy, and in complete hydatidiform mole, serum
hCG is significantly higher than in partial hydatidiform mole. In
complete hydatidiform mole, serum hCG is often > 100,000 IU/L
(6,11). In partial hydatidiform mole, serum hCG is > 100,000 IU/L
in less than 10% of cases (3).
Surgical treatment
Uterine evacuation
Prior to uterine evacuation, serum hCG, haemoglobin, and blood
type and crossmatch test, should at minimum be determined.
Regular surgical uterine evacuation with suction followed by blunt
curettage is recommended (26). Regardless of gestational age and
type of hydatidiform mole, a molar pregnancy can often be eva‐
cuated with a 12 mm suction catheter. Ultrasonographically
guided blunt curettage should be done meticulously but carefully
because of the risk of uterine perforation to assure complete
emptying of the uterine cavity. Administration of IV syntocinon is
recommended with the procedure (3). Medical evacuation is
contraindicated because of the increased risk of subsequent need
for chemotherapy (RR 1.7) (27). Pretreatment to assure cervical
ripening before surgical evacuation does not increase the risk for
later chemotherapy (28).
It is important to be aware of the increased risk of bleeding with
the surgical treatment of hydatidiform mole; ultrasound with
colour Doppler can give indicate hypervascular areas in the myo‐
metrium. Patients who are Rh‐negative are given immunoglobu‐
lins according to normal instructions.
Hysterectomy
As an alternative to uterine evacuation, hysterectomy can be
considered in those women who do not wish to retain their fertil‐
ity. This treatment does not, however, eliminate the risk of PTD
(3–5%), and therefore patients after hysterectomy should be
follow‐up with measurement of hCG according to the same prin‐
ciples as those after uterine evacuation (3).
Follow‐up after surgical treatment of hydatidiform mole
Because of the risk of persistent trophoblastic disease (PTD) after
a molar pregnancy, serum hCG should be measured weekly after
uterine evacuation. It is important that an initial serum hCG value
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is measured immediately before (or at a maximum of 24 hours
after) evacuation. More than half the patients will have an unde‐
tectable serum hCG in the course of 2 months. It is important that
the patient uses safe contraception during the whole follow‐up
period; birth control pills can be recommended and do not in‐
crease the risk of PTD (3).
A marked reduction in the length of the follow‐up period has
taken place during the last few years because the risk of relapse
after undetectable serum hCG levels have been attained has been
shown to be very low. The latest findings from Charing Cross
Hospital, London, show that the risk of relapse after complete
hydatidiform mole is 1/400, but only 1/1500 if serum hCG nor‐
malises within 56 days (29). The risk of relapse after partial hy‐
datidiform mole is 1/3000.
Given that the patient is informed of this risk, the following fol‐
low‐up programmes are recommended:
In diploid hydatidiform mole, and in hydatidiform mole (complete
and partial) without ploidy determination:
Weekly measurement of serum hCG until serum hCG is undetect‐
able in two consecutive measurements. Hereafter serum hCG is
measured once a month. If serum hCG became normal within 56
days after evacuation, the patient can be discharged from follow‐
up after 4 months. If not, the patient is followed up with meas‐
urement of serum hCG once a month for 6 months.
In triploid hydatidiform mole:
Weekly serum hCG measurement until two consecutive unde‐
tectable values. Hereafter the patient can be discharged from
follow‐up.
If “divergent” observations are seen, the length of the follow‐up
period should be determined at a multi‐ disciplinary conference
with participation of pathologist, gynaecologist, oncologist and
geneticist (e.g. if the histopathologic diagnosis is complete hy‐
datidiform mole and genetic studies show triploidy, or if the
diagnosis is complete hydatidiform mole and/or diploidy together
with positive immunostaining for p57KIP2).
Follow‐up after future pregnancies
Patients should be monitored after later pregnancies by meas‐
urement of serum hCG 8 weeks post partum. If hCG is not unde‐
tectable, the patient should be discussed at a multidisciplinary
conference.

PTD (PERSISTENT TROPHOBLASTIC DISEASE)
Up to 20% of patients with a molar pregnancy subsequently de‐
velop PTD and are treated with chemotherapy to achieve remis‐
sion (12,25,30). In the medical literature in English, the expression
gestational trophoblastic neoplasia, GTN, is often used.
PTD is diagnosed according to the following criteria (the hCG
criteria presuppose that serum hCG levels are measure once a
week):
Persistent s‐hCG
s‐hCG increases during 2 weeks/three measurements
s‐hCG decresases less than 10% during 3 weeks/four measure‐
ments (plateau)
s‐hCG persists with positive measurements for more than 6
months after evacuation

There is a tendency to be less strict regarding the third hCG crite‐
rion (elevated serum hCG > 6 months); follow‐up can, however,
be continued if the serum hCG is low and continues to fall be‐
cause some patients are slow to excrete hCG. In order not to
overlook true PTD, an ultrasound scan of the uterus and possibly
a chest x‐ray or PET/CT should be performed.
Invasive hydatidiform mole
Invasive hydatidiform mole is a clinical diagnosis based on metas‐
tases or invasion of the myometrium. Invasive hydatidiform mole
is thus either diagnosed with ultrasound, CT or MR, when pulmo‐
nary or hepatic metastases are visualized, or histologically if
hydatidiform mole tissue has invaded the myometrium. Invasive
hydatidiform mole can give rise to heavy bleeding or pulmonary
symptoms. If there is suspicion of invasion into the myometrium,
uterine evacuation and biopsy of hydatidiform mole tissue are
contraindicated. The diagnosis is confirmed using diagnostic
imaging and serum hCG.
Chemotherapy is primary treatment. Some recommend hysterec‐
tomy as first choice in patients who do not wish to retain fertility
(31, 32). Hysterectomy can also be performed because of uncon‐
trollable vaginal or intraabdominal bleeding and localised chemo‐
therapy‐resistant disease (33).
Symptoms of PTD
PTD is usually diagnosed on the basis of an insufficient fall in
serum hCG after a molar pregnancy, but in rare cases, molar
pregnancy has not been diagnosed upfront. Irregular persistent
bleeding after spontaneous abortion or birth can raise suspicion
of trophoblastic disease, and one should always measure serum
hCG in these patients. The first symptoms of choriocarcinoma and
PSTT/ETT can be from metastases, in the form of heavy vaginal
bleeding, intestinal bleeding, increased intracranial pressure
because of intracranial bleeding or bleeding from other sites.
Respiratory symptoms like dyspnoea or chest pain because of
pulmonary metastases can also be seen.
Risk factors for PTD
Maternal factors
Patients older than 35–40 years have an increased risk of PTD
(3,13,25). Some studies have shown an increased (OR 2.6–4.6)
risk for PTD in cases of repeated hydatidiform mole, whereas
others have not been able to confirm this (7,14).
Pregnancy‐related factors
The majority of studies have found an increased risk for PTD if the
initial serum hCG > 100,000 IU/l (13,34).
Morphology
The frequency of PTD after complete hydatidiform mole is re‐
ported to be 18–28% (2,35,36). After partial hydatidiform mole,
the frequency is 0–5% (2,37,38). In Denmark, PTD was observed
in 16% (16/118) of patients with complete hydatidiform mole and
in 5 % (7/140) with partial hydatidiform mole (25).
Ploidy
The risk of PTD after diploid hydatidiform mole is reported to be
18–25 % (39,40). In Denmark it is 18% (25).
In four prospective studies in which ploidy was determined using
appropriate techniques, no cases of PTD were seen after 258
triploid hydatidiform moles (0%, 95% CI: 0–1.4 %) (41‐45). There
are, however, case reports of choriocarcinoma after verified
triploid hydatidiform moles (46,47,132).
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The risk of PTD after tetraploid hydatidiform mole is unknown,
but, as the morphologic diagnosis often is a complete hydatidi‐
form mole, the risk of PTD after tetraploid hydatidiform mole
should be considered to be the same risk as after a dip‐
loid/complete hydatidiform mole (48).
Parental origin of the genome
The risk of PTD after diploid androgenetic hydatidiform mole is
approximately 18%. (25,39). In some studies, suspicion of an
increased risk of PTD has been raised after androgenetic hydatidi‐
form mole when two different paternal genomes are involved
(P1P2) (40,49). Cases of PTD after diploid biparental hydatidiform
mole (PM)(50) and after hydatidiform mole with mosaicism be‐
tween a diploid androgenetic and a diploid biparental cell line
(PP/PM) have been observated, see the section on genetics
(25,51).
Uterine re‐evacuation on suspicion of PTD
Uterine re‐evacuation in women with PTD in the hope of reducing
subsequent need of chemotherapy is still controversial (2). In a
Dutch study, 10% of patients with PTD (diagnosed on the basis of
an insufficient fall in hCG) were cured by re‐evacuation, and the
remaining 90% needed less chemotherapy than the control group
to achieve remission (52). In 5% of the re‐evacuated patients,
there were maternal complications, most commonly perforation
and infection. These results were supported by a more recent
Dutch retrospective study of 29 patients with PTD, in which the
re‐evacuated patients had a significantly lesser need for subse‐
quent chemotherapy (53). In a British study, 60% of patients
diagnosed with PTD achieved remission after uterine re‐
evacuation; 78% of the procedures were undertaken due to a
dual indication (e.g. bleeding), and maternal complications were
not mentioned (54). The success rate for remission was greatest if
the serum hCG was < 1500 IU/l. In another study, uterine re‐
evacuation is advised against because of the low chance of remis‐
sion and the increased risk for the patient (55). Studies from
Charing Cross Hospital, UK, indicate that re‐evacuation in patients
with serum hCG > 5000 IU/l should be avoided because the sub‐
sequent need for chemotherapy is not substantially reduced and
the risk of side effects should be considered. (2).
A phase II study under the auspices of the American Gynaecologic
Oncology Group is currently underway with the objective of eva‐
luation the value of uterine re‐evacuation in patients with PTD
(56).
At present, re‐evacuation is not recommended as standard pro‐
cedure.

TWIN PREGNANCY WITH HYDATIDIFORM MOLE AND A NORMAL
FOETUS
A twin pregnancy involving a hydatidiform mole and a normal
foetus is extremely rare and is seen in 1:20,000–120,000 preg‐
nancies (57,58). On ultrasound scan, a cystic placenta and a nor‐
mal appearing foetus with a normal placenta are seen (59). Often,
but not always, the two placentas appear as two separate enti‐
ties.
About 50% of these pregnancies take place after previous fertility
treatment (9). Twin pregnancies can be difficult to distinguish
from partial hydatidiform mole, and thus ploidy and parental
origin of the genome should be determined in placental biopsies
if the pregnancy is allowed to continue.
A prominent problem in these pregnancies is the evaluation
regarding the chance of obtaining a normal child versus the risk of

PTD. One large British study found that the chance of obtaining a
normal child was 38%, and another with the largest number of
cases (90) to date reported that there was a 57% chance of ob‐
taining a normal child (57,58). The median gestational age at birth
was 34+1 weeks, and slightly more than half of the children were
delivered by caesarean section. Because there is an increased risk
of bleeding, preeclampsia and late spontaneous abortion, these
pregnancies are an obstetric challenge (58,59,60). Carefully in‐
formation of the risks involved is mandatory, and the pregnancy
must be closely monitored with monthly measurement of serum
hCG and ultrasound scans.
In twin pregnancies with diploid hydatidiform mole and a normal
foetus, the risk of developing PTD is 26% (58,61). The risk appears
to be greatest in those pregnancies that are aborted or cease
during the first trimester. There is no indication that the risk of
PTD increases in relation to the length of gestation (57,58,62).
REPETITIVE HYDATIDIFORM MOLE
Repetitive hydatidiform mole is seen in 1–2% of those who be‐
come pregnant again after a molar pregnancy, corresponding to a
10‐ to 20‐fold increased risk relative to women without previous
molar pregnancy (63,64). The empirical risk after two hydatidi‐
form moles is even higher (10–23%). One study has shown that
women with repeat hydatidiform mole most often have molar
pregnancies of the same histologic subtype (complete/partial)
(10).
After two molar pregnancies, between 42% and 67% of women
have a normal pregnancy (63,65,66,67).
Women with repetitive hydatidiform mole can be divided into
two subgroups (10):
Patients with diploid androgenetic or triploid hydatidiform mole
and “normal” reproductive ability
Patients with diploid biparental hydatidiform mole and reduced
reproductive ability
Diploid biparental hydatidiform moles have been described most‐
ly in women with repetitive molar pregnancies and/or in families
in which a sister has had a hydatidiform mole (50,68,69,70,71).
Diploid biparental hydatidiform mole is therefore a predictor for a
markedly increased risk of repeat hydatidiform mole. Two genes
have been identified that in mutated form give rise in women to
an autosomal recessive hereditary disposition to repetitive hy‐
datidiform mole: NLRP7 (72) and KHDC3L (73).
After one molar pregnancy, the woman should be informed about
the increased risk of repetitive hydatidiform mole, but also that
there is a 98% chance of a normal pregnancy (63). She should be
offered early ultrasound investigation in all subsequent pregnan‐
cies.
Women with repeat moles should be offered a genetic workup
and counselling.
QUIESCENT HYDATIDIFORM MOLE AND FALSELY INCREASED HCG
In a few patients, serum hCG does not fall to an undetectable
level but remains at a low value (10–200 IU/l) for months or
years after a molar pregnancy. Possible explanations can be false
positive values, PTD or “quiescent hydatidiform mole” (74). To
rule out false positive hCG values, urine hCG should be analysed,
a serum sample sent to a laboratory that uses a different hCG
assay, or a series of dilutions be made so that falsely increased
hCG values due to binding of heterophile antibodies or LH can be
ruled out.
In rare cases, physiologically secretion of a small amount of hCG
from the pituitary gland is responsible, which ceases after treat‐
ment with birth control pills (75).
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If the above‐mentioned sources of error can be eliminated and
the low serum hCG values are a reality, the reason may be the
presence of a quiescent hydatidiform mole. An American centre
suggests measurement of hyperglycosylated hCG (H‐hCG), which
is secreted from invasive trophoblast tissue and can thus be a
marker for malignancy. If the concentration of H‐hCG is low, the
trophoblast tissue is refractory to chemotherapy, and the patient
should not be treated. Because 10%–25% of women with quies‐
cent hydatidiform mole at some point will require treatment,
these women should be followed up for a long period, even for
life, but first treated if hCG or H‐hCG begins to raise, a sign of
tissue invasion (76). Measurement of H‐hCG as a diagnostic mea‐
sure and as an indication for treatment is, however, controversial
and is not done in Europe.
NON‐HYDATIDIFORM MOLE TROPHOBLASTIC DISEASES
Choriocarcinoma (CC)
Choriocarcinoma is a malignant trophoblastic disease with a
frequency of 1:40,000 pregnancies, corresponding to 1 to 2 pa‐
tients a year in Denmark. Fifty percent of cases are preceded by a
molar pregnancy, whereas 25% are seen after a spontaneous
abortion and 25% after a normal pregnancy and birth. The risk
factors for CC are high age and previous molar pregnancies (2,3).
The tumour is highly vascularised and the first symptom can be
heavy vaginal bleeding or bleeding from or in other organs (intes‐
tine, nose, throat, lungs, liver, brain). Serum hCG should therefore
always be measured in cases of unexplained bleeding. Patients
are often acutely ill because of metastases to other organs.
The treatment is primarily chemotherapy and relief of symptoms.
Adjuvant hysterectomy and resection of metastases can be nec‐
essary (30).
Placental site trophoblastic tumour (PSTT)
Placental site trophoblastic tumour is a very seldomly occurring
variant of neoplastic trophoblastic disease that arises from inter‐
mediate trophoblastic cells. Its actual incidence has not been
established, but PSTT makes up about 0.2% of all cases of tro‐
phoblastic diseases, corresponding to one case every 5 years in
Denmark (2). The disease is characterised by being able to occur
several years after a prior pregnancy. PSTT can develop after both
normal and molar pregnancies. It is a slowly growing tumour that
metastasises late and often to lymph nodes. The serum hCG level
is low in relation to the level seen in the other gestational tro‐
phoblastic diseases. In contrast to the other trophoblastic dis‐
eases, the serum hCG level in PSTT does not correlate with tu‐
mour load or aggressiveness.
PSTT usually presents with irregular vaginal bleeding (80%) or
alternatively amenorrhoea. The diagnosis cannot with certainty
be made by ultrasound scan, but a scan may show inhomogene‐
ous areas in the myometrium. On suspicion of PSTT, MR or
PET/CT scanning can be done, but the sensitivity is not known.
About 1% of patients have lymph node metastases at the time of
diagnosis (77). PSTT often also metastasises to the lungs.
PSTT is primarily treated surgically with hysterectomy and reten‐
tion of normal ovaries and in some cases with resection of lymph
nodes. (2,78,79). If the woman is young, wedge dissection of the
uterus can be considered in order to retain fertility, but one
should be aware of the risk of microscopic multifocal disease.
Adjuvant chemotherapy is not given with disease in stage 1.
In disseminated disease, multidrug chemotherapy is given (e.g.
EMA‐EP or EP), but PSTT is less sensitive to chemotherapy than
the other trophoblastic tumours.

The best prognostic factor is the time interval from the “respon‐
sible” pregnancy (which is not always the latest). In a study of 62
cases, it was shown that all in whom there was a time interval
longer than 48 months died of the disease, whereas 98% with a
time interval less than 48 months survived (80).
After treatment for PSTT, patients should be followed up with
lifelong measurement of serum hCG, see below.
Epithelioid trophoblastic tumour (ETT)
Epithelioid trophoblastic tumour (ETT) is an even more rare vari‐
ant of neoplastic trophoblastic disease and was described for the
first time in 1998 (81). Clinically and histopathologically, ETT is
similar to PSTT, and both are derived from the intermediary tro‐
phoblast. ETT presents with amenorrhoea or irregular bleeding
after a pregnancy and serum hCG is slightly elevated. ETT is often
located in the cervix and can be misdiagnosed as planocellular
carcinoma. The disease usually occurs before the age of 50, and
the clinical picture is one of irregular bleeding and elevated hCG.
In the largest and only analysis (78 cases), the median s‐hCG was
665 IU/l at the time of diagnosis (82). The antecedent pregnancy
was a spontaneous abortion in 50%, hydatidiform mole in 35%,
term birth in 10% and ectopic pregnancy in 5%. The only prognos‐
tic factor was the FIGO stage. Thus patients with stage 1 disease
did much better than patients with stage II to IV disease. In con‐
trast to PSTT, the time interval from the antecedent pregnancy is
not a prognostic factor for ETT. There was no increased survival in
patients treated with adjuvant chemotherapy. Long‐term survival
for all stages is reported as being about 40%.
The treatment for ETT is the same as for PSTT.
Follow‐up and staging
Follow‐up after treatment for PSTT and ETT should be life‐long
and consist of regular measurement of serum hCG, every month
the first year decreasing to once a year after 5 years.
When PSTT or ETT is a coincidental postoperative finding, staging
is recommended with use of MRI of the cerebrum and pelvis
together with CT of the thorax and upper abdomen.
PATHOLOGIC ANATOMY
The purpose of the pathologic evaluation is to confirm the diag‐
nosis of gestational trophoblastic disease, cf. the WHO classifica‐
tion. The type of tumour is determined in the case of neoplastic
lesions, and if hysterectomy is performed, the degree of any local
spreading to the myometrial serosa, parametrium and cervix is
described.
The pathologic diagnosis of gestational trophoblastic diseases is a
challenge and subject to considerable uncertainty (83,84,85). This
is due to several factors (see Tabel 1). The extravillous tro‐
phoblast has itself invasive characteristics, and it is difficult mor‐
phological to determine whether the invasion is controlled,
physiological or neoplastic. Suspicion of hydatidiform mole often
arises early in pregnancy, at a time when the histologic character‐
istics are not so well developed and the morphologic overlap is
great.
In practice the differential diagnostic problems are among others:
1) Hydatidiform mole vs. abortion with hydropic degeneration.
2) Early complete vs. partial hydatidiform mole.
3) Twin pregnancy with normal conception and (complete) hy‐
datidiform mole vs. partial hydatidiform mole.
4) Other genetic abnormalities with hydropic changes in the
placenta (e.g. Beckwith‐Wiedemann syndrome and chromosome
abnormalities) vs. hydatidiform mole.
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5) Normal implantation site and benign trophoblastic lesions vs.
trophoblastic tumour.
6) Choriocarcinoma vs. extravillous/intermediary trophoblastic
tumour (PSTT and ETT).
7) PSTT vs. ETT.
8) Trophoblastic tumour vs. carcinoma/sarcoma.
PATHOLOGIC DEFINITION AND CLASSIFICATION
(1)
Gestational trophoblastic disease can be divided into three
groups:
1. Non‐molar, non‐neoplastic trophoblastic lesions (only differen‐
tial diagnostic relevance)
Exaggerated placental site
Placental site nodule
Mesenchymal placental dysplasia
2. Hydatidiform mole: Abnormal products of conception charac‐
terised by dysmorphic hydropic chorionic villi and abnormal tro‐
phoblast proliferation
Complete hydatidiform mole
Partial hydatidiform mole
Invasive or metastatic hydatidiform mole
3. Trophoblastic tumours: Neoplastic lesions arising from the
trophoblast
Choriocarcinoma
Placental site trophoblastic tumour (PSTT)
Epithelioid trophoblastic tumour (ETT)
N.B. Persistent trophoblastic disease (PTD) is not a pathologic
diagnosis but solely a clinical diagnosis characterised by static or
rising serum hCG values after a molar pregnancy, see section on
PTD.
Macroscopic evaluation
Evacuated material: In practice, mainly relevant for early products
of conception. The total amount of evacuated material is given in
ml. It is investigated macroscopically for the present of spongy
placental tissue (chorionic villi), membranes, umbilical cord and
foetal parts. Visible cysts are mentioned. If cysts are present, the
largest and smallest sizes are noted, and their number or their
proportion of the total placental tissue is given. It is noted
whether the cystic material is localized or diffusely present. Any
suspicion of twin pregnancy is mentioned. If there is clinical,
macroscopic or histologic suspicion of hydatidiform mole, repre‐
sentative tissue is embedded in at least five capsules.
Hysterectomy: Uterus removed due to suspicion of invasive hy‐
datidiform mole or trophoblastic tumour is treated according to
Danish Gynaecologic Cancer Database’s guidelines for corpus
uteri cancer.
Histologic evaluation
(1,84‐86)
Exaggerated placental site (EPS)
A florid and exaggerated implantation site reaction characterised
by extensive infiltration into the endo‐ and myometrium of extra‐
villous intermediary trophoblast cells, several of which are multi‐
nuclear. The cells have abundant eosinophilic cytoplasm and
irregular hyperchromatic cell nuclei. Necrosis is not seen. The Ki‐
67 index is very low (<1 %). Often seen in complete hydatidiform

mole. Probably represents a normal physiologic condition and has
no clinical relevance if hydatidiform mole is not present.
Placental site nodule (PSN)
Little (1–14 mm) well‐defined nodular lesion in the endometrium
or cervix made up of extravillous intermediary trophoblast cells in
a well‐defined eosinophilic matrix (at times multifocal) The cells
are seen in a random pattern, singularly, in small groups or
strings, sometimes diffusely distributed. Most of the cells have
small uniform nuclei with glycogen‐containing cytoplasm. A few
cells have large irregular hyperchromatic nuclei with abundant
eosinophilic cytoplasm. There is no real cell atypia and no mito‐
ses. The Ki67 index is low (<8 %). Often an incidental finding in the
uterine corpus or cervix smear that can be seen up to several
years after the last pregnancy. Requires no further treatment or
follow‐up. The term atypical PSN can be used for lesions that are
larger, more cellular, with more cell atypia and/or an increased
proliferations index, but these findings are not diagnostic for ETT
(86).
Complete hydatidiform mole (CHM)
Abnormal product of conception characterised by the following:
Presence of acellular cisterns (vesicles/cysts), often visible macro‐
scopically.
The chorionic villi are plump or polypous, often “cauliflower‐like”.
No or few trophoblastic inclusions.
Abundant atypical villous trophoblast proliferation, non‐polar,
focal, multifocal or circumferential (involve the entire periphery
of the villus).
The stroma of the villus is myxoid (bluish) with karyorrhexis (nu‐
clear debris), few vessels with no foetal red blood cells and plump
stromal cells.
The villi are diffusely involved.
No foetal parts or amnion (except in twin pregnancy with a nor‐
mal twin and in some cases with mosaicism PP/PM, see genetic
section).
Immunostaining: Ki67 index high in the villous stroma and tro‐
phoblasts. p57KIP2 often negative (or focal and weak) in the
villous stroma and villous cytotrophoblasts (positive control in
intermediary cytotrophoblast).
Partial hydatidiform mole (PHM)
Abnormal product of conception characterised by the following:
Presence of a cellular cisterns (vesicles/cysts), often visible mac‐
roscopically.
Some of the chorionic villi are large and irregular with clefts, deep
invaginations and trophoblastic inclusions in the stroma.
Slight focal trophoblastic proliferation without atypia, at times
with fibrinoid degeneration.
The villi are focally involved, i.e. there are two villus populations:
a hydropic and a “normal”.
Vessels with foetal red blood cells and sometimes foetal parts
and/or amnion are present.
Immunostaining: Ki67 index low in the villous stroma and tro‐
phoblasts. p57KIP2 often positive in villous stroma and villous
cytotrophoblasts as it is in hydropic abortion.
Invasive/metastatic hydatidiform mole
Invasive hydatidiform mole: This diagnosis can usually only be
made after hysterectomy. Villi with changes as in hydatidiform
mole are seen in the myometrium and/or in the vessels of the
myometrium.
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Metastatic hydatidiform mole: Pathologic investigation is rare.
Extrauterine molar villi are seen in blood vessels or tissue, often
vagina or lung.
Choriocarcinoma (CC)
Malignant tumour consisting of layers of biphasic atypical tro‐
phoblast predominantly of villous type without chorionic villi.
Mixture of atypical syncytiotrophoblasts and cytotrophoblasts as
single cells, groups or islands. A varying number of intermediary
trophoblast cells are seen. Bleeding is often present (characteris‐
tic), necrosis and invasion of vessels. No stroma and no chorionic
villi (except in intraplacental CC). Immunostaining shows more
hCG expression than hPL expression.
Intraplacental choriocarcinoma: Rare. Biphasic tumour tissue like
that mentioned above growing out of the stem villi is seen in the
placenta. The tumour is sharply defined histologically, and the
surrounding villi are normal.
Placental site trophoblastic tumour (PSTT)
Monophasic tumour composed of extravillous intermediary tro‐
phoblasts of implantation site type. Medium to large mononu‐
clear and multinuclear cells with slight to moderate cell atypia,
prominent nuclei, eosinophilic or pale cytoplasm, scattered mito‐
ses and intranuclear inclusions. Tumour cells invade the myo‐
metrium and grow into the spiral arteries where they induce
fibrinoid necrosis (as in normal implantation sites). Cytokeratin
and hPL are positive, only focal hCG positivity. Ki67 is positive in >
10 % of cells.
Epithelioid trophoblastic tumour (ETT)
Monophasic tumour composed of extravillous intermediary tro‐
phoblasts of chorion laeve type (the free membranes). The tu‐
mour is rare and is considered by some to be a subtype of PSTT
and by others to be a malignant counterpart of PSN. The tumour
cells are monomorphic, smaller than and not as atypical as the
tumour cells in PSTT. They grow nodularly, the hyaline matrix is
abundant, and sometimes placental site nodules are seen nearby,
sometimes with cell atypia. Calcifications are often seen. Ki67 is
positive in > 12% of cells.
Immunohistochemistry
All trophoblastic tumours (CC, PSTT and ETT) and the other tro‐
phoblastic lesions are positive for low molecular weight cy‐
tokeratin (e.g. CK18) and HLA‐G. They are focally positive for hPL
and hCG (syncytiotrophoblast). hCG, hPL, CD146, P63, Ki67 and
cyclin E can be used differential diagnostically (see table 1). (84‐
87)
Differential diagnostic considerations
1) Hydropic abortion versus hydatidiform mole
In aborted tissue with hydropic degenerative changes, uniform,
plump villi with an oedematous hypocellular stroma are often
seen. In the stroma, collapsed vessels are also often seen. “True”
trophoblastic hyperplasia is not seen, but small trophoblastic
“buds” and pseudoinclusions can been seen. The reaction for
p57KIP2 is often retained in the villous stroma and cytoplasm.
2) CHM versus PHM

Tabel 1. Characteristics of complete and partial hydatidiform
mole
Characteristics
Complete
Partial
Ploidy
Most often diploid
Most often
triploid
Foetal parts/amnion
Absent
Usually present
Form of villi
Plump
Clefts and
formation of
fjords
Stromal apoptosis in
Prominent
Limited
villi
Hydropic changes and Pronounced, obvious
Focal, less
cisterns
cisterns
pronounced
cisterns
Trophoblastic prolif‐
Circumferential,
Focal and mini‐
eration
often marked
mal
Trophoblastic atypia
Often
Absent
Implantation site
Exaggerated
Most Often
normal
p57KIP2‐
Most often negative
Most often
immunostaining
diffusely posi‐
tive

p57KIP2 immunostaining: p57KIP2 is a nuclear stain that can help
identify cells with only a paternal genome (PP) (seen in section on
genetics). In hydropic abortion and triploid hydatidiform moles,
the villous stroma and villous cytotrophoblasts are almost always
positive. In diploid androgenetic hydatidiform moles, the villous
stroma and the cytotrophoblasts are most often negative or only
weakly focally positive. A negative p57KIP2 thus strongly suggests
complete hydatidiform mole. Extravillous intermediary tro‐
phoblasts in trophoblastic columns are a positive control in all
cases.
If determination of ploidy has not been undertaken in non‐fixed
tissue, a FISH analysis or flow cytometry for ploidy on formalin‐
fixed paraffin‐embedded tissue can be considered; the results
are, however, less certain than those undertaken in non‐fixed
tissue.
3) PHM versus twin pregnancy with a molar and a normal product
of conception versus mosaicism PP/PM
In twin pregnancy, a sharp macroscopic or histologic division is
seen between areas with hydatidiform mole changes in the form
of either CMH or PMH and areas with normal tissue. If the hy‐
datidiform mole has only a paternally imprinted genome (which is
often the case with CHM), immunostaining with p57KIP2 can
clearly differentiate between the different areas. In mosaicism
between a diploid androgenetic cell line and a diploid biparental
(normal) cell line (PP/PM), areas with hydatidiform mole changes
and normal tissue can be seen in localised areas, or the two types
of tissue can be seen diffusely scattered amongst each other.
Immunostaining of p57KIP2 can give varying results depending on
the distribution and type of cells with parental types PP and PM.
4) Other genetic abnormalities causing changes in the product of
conception versus hydatidiform mole
In Beckwith‐Wiedemann syndrome (BWS) cystic changes (mesen‐
chymal dysplasia) are seen in the placenta, but the changes in‐
volve stem villi, which contain foetal stem villous vessels and not
distal villi. In chromosome abnormities such as trisomy, hydatidi‐
form mole‐like villous changes can be seen, but these are usually
DANISH MEDICAL JOURNAL

7

not as prominent and characteristic as those seen in hydatidiform
mole. Demonstration of aneuploidy does not rule out the diagno‐
sis of hydatidiform mole, because several examples are known of
hydatidiform moles with additional abnormalities, e.g. diploid
androgenetic genome (PP) and trisomy (see section on genetics).
5) Normal implantation site and benign trophoblastic lesions vs.
trophoblastic tumour
This is a very important differentiation that, like a smear with the
presence of atypical trophoblasts, can be very difficult to make. In
benign lesions there are no mitoses or necrosis, and immu‐
nostaining for Ki‐67 shows a low proliferation index (<1 % in EPS,
<8 % in PSN). In neoplastic trophoblastic tumours, the Ki‐67 index
is high (>10 % in PSTT, >12 % in ETT) (86). Always collate with
clinical data regarding serum hCG, PTD and time interval from
latest pregnancy. The longer the time interval, the greater the risk
of trophoblastic tumour.
6) Choriocarcinoma (CC) vs. intermediary trophoblastic tumour
(PSTT and ETT)
CC responds well to chemotherapy, whereas PSTT and ETT re‐
spond poorly, and thus differentiation has decisive therapeutic
importance. CC consists macroscopically of haemorrhagic tissue
and is microscopically biphasic of the villous trophoblast type
(with a varying number of extravillous intermediary trophoblast
cells) with extensive bleeding and necrosis and a high hCG level,
whereas PSTT and ETT are monophasic tumours of extravillous
intermediary type with less bleeding and necrosis and a lower
hCG level. PSTT is similar to implantation site and ETT to chorion
laeve. Immunostaining is of limited help (see table 1). The best
approach is a thorough investigation of all tissue after staining
with haematoxylin & eosin for the presence of syncytiotro‐
phoblasts in CC. In predominantly mononuclear CC, which is seen
especially after chemotherapy, the differential diagnosis can be
extremely difficult. Mixed tumours with both CC and extravillous
intermediary trophoblastic tumour are seen.
7) PSTT vs. ETT
PSTT and ETT are treated in the same way but have different
prognoses depending on the time interval from the antecedent
pregnancy. Can be reported as extravillous/intermediary tro‐
phoblastic tumour. Immunostaining for hPL and p63 can be used,
see table 1.
8) Trophoblastic tumour vs. carcinoma or sarcoma
Trophoblastic tumours and benign trophoblastic lesions are
strongly positive for cytokeratin. Poorly differentiated carcinomas
typically show weaker keratin staining than trophoblastic tu‐
mours. Trophoblastic tumours are also strongly positive for HLA‐G
and may be positive for inhibin, mel‐CAM, hPL and hCG (syncyti‐
otrophoblast). They are negative for p16 (cervix cancer), actin and
vimentin (sarcoma) (83,88).
In the pathology report of hydatidiform mole, a comprehensive
diagnosis is given based on the morphologic picture, immu‐
nostaining with p57KIP2 and possible ploidy determination. The
results of individual investigation should be evident in the report.
The report is subsequently entered into the DGCD database.
If there is lack of agreement between the pathologic and the
genetic findings (e.g. p57KIP2 and FISH), the disagreement should
be described in the report and be expressed in the conclusion. In
such cases the report states: hydatidiform mole, uncertain
whether complete or partial.

GENETICS
HYDATIDIFORM MOLE
Approximately half of hydatidiform moles are diploid, half are
triploid and <1 % are tetraploid (25,48).
Diploid hydatidiform mole
Diploid hydatidiform moles are most often androgenetic and
homozygous. A possible mechanism is that an ovum becomes
fertilised by a spermatozoon after which the spermatozoon’s
chromosomes double and the maternal chromosomes are lost
(89,90,91). About 10% of the diploid androgenetic hydatidiform
moles are heterozygous (43,92); a possible mechanism is that an
ovum is fertilised by two separate spermatozoa and the maternal
chromosomes are lost (25,43,93).
Seven percent of hydatidiform moles are (near‐) diploid and have
a more “complicated” genetic constitution (25,91,94,134). About
3% of cases are mosaics comprising an androgenetic and a diploid
biparental cell line (PP/PM). In about 2% of cases, a twin preg‐
nancy exists in which the one conception has a diploid androge‐
netic genome (hydatidiform mole) and the other has a diploid
biparental genome (normal pregnancy) (PP+PM). In about 1% of
cases, aneuploidy exists, e.g. diploid androgenesis (PP) and triso‐
my involving one or more supernumerary chromosomes (e.g.
47,XX,+8). In <1 % of cases all the cells have a diploid biparental
genome (PM).
Some women with biparental diploid hydatidiform moles have a
recessive hereditary disposition to hydatidiform mole, in that
they have inherited a mutation in both alleles1 of the gene NLRP7
(72) or of gene KHDC3L (73). In almost all reported pregnancies in
these women, hydatidiform moles have been seen. It is possible
that oocytes maturing in women with mutation in both alleles of
NLRP7 are abnormally imprinted and that this is the reason for
the hydatidiform mole phenotype in their conceptions (95). Nor‐
mal pregnancies have been described in these women after egg
donation (96).
Mutation in NLRP7 and KHDL3C genes does not have phenotypi‐
cal consequences for the women themselves. Men with a muta‐
tion in both alleles have neither affected phenotype nor fertility.
It has been suggested that women who are heterozygote for a
mutation in these genes could have reduced fertility (97), but to
date there is no convincing evidence for this (94,98).
Triploid hydatidiform mole
Triploid hydatidiform moles contain one chromosome set inher‐
ited from the mother and two chromosomes sets from the father
(PPM). The most likely mechanism is fertilisation of an egg cell
with two separate spermatozoa (19,45,99). Triploid conceptions
with two sets of maternal chromosomes are not hydatidiform
moles (19,100).
Tetraploid hydatidiform mole
Tetraploid hydatidiform moles usually contain a maternal chro‐
mosome set and three chromosomes sets inherited from the
father (48,92,101,102).

1

Allele = “copy” of a gene. Women have two alleles of all genes
because they have inherited a copy of all genes from their mother
and from their father. Men have alleles of genes on chromosomes
1–22 and one allele of genes on the X and Y chromosomes.
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Gestational trophoblastic neoplasia (GTN)
Gestational choriocarcinoma, PSTT and ETT can all arise on the
basis of a molar pregnancy and a non‐molar pregnancy. Even
though there are often (always?) somatic genomic aberrations in
neoplastic cells, the overall genetic constitution in a GTN is identi‐
cal with the constitution in the original pregnancy. This means
that the genetic constitution in GTN that arises from a diploid
androgenetic hydatidiform mole will be diploid androgenetic and
that the genetic constitution in a GTN that arises from a non‐
molar pregnancy will be diploid biparental. In the same way, the
overall genetic constitution in a non‐gestational trophoblastic
tumour in women will be identical with the women’s own genetic
constitution.
Since treatment and prognosis differs between gestational and
non‐gestational GTN, and between gestational GTN with biparen‐
tal and paternal genomes, it is important to genotype these tu‐
mors.
GENETIC ANALYSES
Determination of ploidy
Ploidy (number of chromosome sets) can be determined in sev‐
eral ways:
Karyotyping of living cells
Flow cytometry on non‐fixed tissue with external control cells
Flow cytometry on fixed tissue
FISH
There are various limitations regarding the use of techniques to
determine ploidy on fixed tissue. In flow cytometry on fixed tis‐
sue, there is no possibility of including valid control cells. By flow
cytometry of fresh contra formalin‐fixed, paraffin‐embedded
specimens of the same tissue, conflicting results were obtained in
4/30 cases (14%) (103). In FISH on fixed tissue, the cell nuclei will
be cut through. In DNA purification in fixed tissue, it can be diffi‐
cult to obtain DNA of adequate quality, and there will often be
contamination with maternal DNA
Ploidy is optimally determined when unfixed cells are used, e.g.
with karyotyping, flow cytometry (with addition of two different
types of control cells with known DNA contents), or FISH on who‐
le cell nuclei. Care should be taken in the use of information
regarding ploidy determined on fixed tissue.
Determination of the parental origin of the genome
The parental origin of the genome in a hydatidiform mole or
other gestational trophoblastic disease is determined by purifying
DNA from the hydatidiform mole/trophoblastic lesion and the
mother/woman and comparing the polymorphic DNA markers.
Often it is helpful to include DNA from the father/man.
It is often possible to purify DNA from formalin‐fixed, paraffin‐
embedded tissue. But the rate of success is greater and the risk of
maternal contamination of tissue from the hydatidiform mo‐
le/trophoblastic lesion less if an un‐fixed sample is used that can
be dissected free of maternal tissue. From the mother/women
(and father/man) a blood sample is optimal.
Determination of which pregnancy was the origin of the GTN and
study of GTN vs. non‐gestational trophoblastic disease
Polymorphic DNA markers in the index GTN are compared with
markers in previous pregnancies/children of both the woman and
the man. The same technique as for determination of the paren‐
tal origin of the genome is used.

GENETICS COMPARED WITH OTHER ANALYSES
Genetics and morphology
Molar pregnancies can be classified morphologically or geneti‐
cally. How great is the agreement between these two classifica‐
tions?
Most complete hydatidiform moles are diploid androgenetic;
partial hydatidiform moles are mostly triploid.
Correspondingly, diploid androgenetic hydatidiform moles are
usually complete, triploid hydatidiform moles are usually partial
(19,25,89,104‐107), whereas most tetraploid hydatidiform moles
are described as complete and a few as partial (48). Among these
“classical hydatidiform moles", the greatest variability in mor‐
phology appears to be among the triploid hydatidiform moles,
ranging from complete hydatidiform mole to hydropic degenera‐
tion/non‐hydatidiform mole (19,25,100,108,109).
Various different morphologies have been described in diploid
biparental hydatidiform mole in women with mutations in NLRP7,
even among hydatidiform moles in the same woman
(72,110,111). Among the few cases of diploid biparental hydatidi‐
form mole in women with mutations in KHDC3L that have been
described, the phenotype appears to be mainly complete hy‐
datidiform mole (73,112).
In mosaicism PP/PM, it can be expected that the morphology of
the pregnancy varies depending on the prevalence of cells with
androgenetic and biparental genomes and dependent of which
cell types (e.g. trophoblasts vs. mesenchymal cells) have biparen‐
tal and androgenetic genomes (91,113) and depending on
whether androgenetic cells are present in any foetal tissue. Living
children have been born after pregnancies with mosaicism PP/PM
(114).
In a twin pregnancy made up of a hydatidiform mole and a nor‐
mal pregnancy, the mixture of tissues from both conceptions can
be confusing. And in both multiple pregnancy and in mosaicism,
the correct diagnosis is dependent on whether an adequately
large and representative sample is sent for genetic and/or patho‐
logic evaluation.
Genetics and immunochemical staining for p57KIP2
The gene CDKN1C, located on chromosome 11, is parentally
imprinted2 in cytotrophoblasts and villous stromal cells; only the
maternal allele is expressed. The gene product of CDKN1C
(p57KIP2) can be demonstrated with immunostaining. Cytotro‐
phoblasts and villous stromal cells that are stained with the anti‐
body against p57KIP2 may therefore be considered to contain (at
least) only maternally inherited copy of the gene CDKN1C. In most
diploid androgenetic hydatidiform moles, the cytotrophoblasts
and villous stromal cells do not stain with the antibody against
p57KIP2, whereas these cells will be stained in most triploid and
tetraploid hydatidiform moles. Some cases in which this predic‐
tion has not held true can be explained by the presence of a
maternal chromosome 11 in an otherwise diploid androgenetic
hydatidiform mole or loss of the maternal chromosome 11 in
triploid or tetraploid hydatidiform moles (115). In some biparen‐
2

Parental imprinted genes are genes whose expression (“use”) is
different from the allele that is inherited from the father and the
allele that is inherited from the mother. In some genes, only the
allele inherited from the mother is expressed, in other genes, only
the allele inherited from the father. Imprinting can, e.g., consist of
the presence or absence of a methyl group in certain cytosine
bases in or near the gene in question.
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tal diploid hydatidiform moles, absence of p57KIP2 has been
seen, probably as a consequence of abnormal imprinting (116).
Interpretation of the immunostaining of p57KIP2 molar preg‐
nancy with mosaicism is a task for an expert (51,113). The value
of immunostaining of p57KIP2 as a predictor for PTD has not been
systematically evaluated.

cell lines? Could there be a structural chromosomal abnormality
in the genome of the hydatidiform mole?
If the diagnosis of biparental diploid hydatidiform mole is main‐
tained, the risk of recurrence is unknown, but probably lower
than in those women in whom there is evidence of autosomal
recessive inheritance.

GENETIC EVALUATION/WORKUP AND COUNSELLING
Women/couples with the following history/or family history
should be offered evaluation at a clinical genetics unit:
the women/couple have had two hydatidiform moles
the women/couple have had hydatidiform mole and three spon‐
taneous abortions
the woman has had a hydatidiform mole and a family history that
suggests autosomal recessive hereditary disposition to hydatidi‐
form mole
the woman has had a hydatidiform mole and has consanguine
parents
the women/couple have had a diploid, biparental hydatidiform
mole
the woman has a relative with mutation in NLRP7 or KHDC3L.

ONCOLOGIC TREATMENT
In Denmark, approximately 10 patients a year develop gestational
trophoblastic disease that requires chemotherapy. The objective
of cytostatic treatment is to cure the patient and at the same
time retain fertility without risk of secondary malignancy or early
menopause.

The workup consists of:
Personal history and family history (pedigree)
Determination of ploidy and the parental origin of the genome in
the abnormal pregnancies the women/couple and any affected
relatives may have had
If indicated, mutation analysis of NLRP7 and KHDC3L
If indicated, chromosome study of the woman and the partner
If mutations are detected in both alleles of NLRP7 or KHDC3L in
the woman:
The probability that a pregnancy of the woman will result in a
viable child is most often small, but depends on the type of muta‐
tion. Egg donation should be discussed.
There is indication for qualified ultrasound examination of the
pregnancy, both in case of egg donation and in case of spontane‐
ous pregnancy. It is unlikely that change in partner or donor in‐
semination will change the risk of recurrence. Prenatal genetic
diagnostics are not possible.
The woman’s relatives should be offered genetic counselling and
genetic testing.
If the history and family history suggests autosomal recessive
inheritance, but no mutation in NLRP7 or KHDC3L can be demon‐
strated in the woman:
The certainty with which a pregnancy in women will result in a
living child should be determined based on the woman’s history.
Egg donation can be discussed, keeping in mind that there is only
indirect evidence for its rationality. Qualified ultrasonic monitor‐
ing during the pregnancy is indicated, both after egg donation and
if spontaneous pregnancy occurs. It is unlikely that change in
partner or donor insemination will change the risk of recurrence.
Prenatal genetic diagnostics are not possible.
The woman’s relatives should be offered genetic counselling.
If a biparental diploid hydatidiform mole is found but there is no
information on additional cases of abortion or hydatidiform mole
in the women or her family, and no mutation is demonstrated in
NLRP7 or KHDC3L:
The morphologic observations regarding the hydatidiform mole
should be revised. Is it possible that there is no hydatidiform
mole?
The genetic observations regarding the hydatidiform mole should
be revised: Is mosaicism possibly present with of two different

INDICATIONS FOR TREATMENT
PTD (hCG criterion: increasing, plateau)
Invasive hydatidiform mole/metastatic hydatidiform mole
Choriocarcinoma
Intermediary trophoblastic tumour (PSTT/ETT) (not accessible to
surgical therapy)
Persistent heavy vaginal bleeding in a patient with trophoblastic
disease
WORKUP BEFORE CHEMOTHERAPY
In accordance with FIGO, the following are required in the wor‐
kup: chest x‐ray, ultrasound scan of abdomen and pelvis, serum
hCG, gynaecologic and physical examination, CT is not a require‐
ment but is recommended.
CT can detect pulmonary metastases in up to 40% of the x‐ray‐
negative patients (117) and is therefore recommended. Ultra‐
sound scanning can be used to diagnose disease in and outside
the uterus (118). CNS metastases can be detected with CT or MR,
and with a spinal tap, hCG can be measured in the cerebrospinal
fluid. A ratio of over 1:60 in the concentration of hCG in the spinal
fluid: serum is diagnostic for CNS metastasis (35). If a patient has
pulmonary metastases, diagnostic workup for brain metastases
should be considered (119).
CHEMOTHERAPY
Almost all foreign centres classify patients based on the prognos‐
tic parameters in FIGO’s scoring system (120) into high‐ and low‐
risk groups. Patients in the high‐risk groups are treated with
highly intensive combination regimes. The treatment of low‐risk
patients is also more intensive than in Denmark (132, 136). In
Denmark, however, a response‐adaptive regime is used, in which
all patients regardless of risk factors are initially treated with
methotrexate (MTX).
By using MTX as initial therapy, a good response is seen in pa‐
tients (also in high‐risk disease), and the risk of sudden life‐
threatening bleeding, which can be seen at the start of treatment,
is reduced to a minimum. The patient can be sustained through
the acute phase and afterwards treated more intensely if MTX
resistance develops.
This regime has been used in Denmark for more than 30 years,
and a recent review of 71 patients treated for post‐hydatidiform
moles with PTD showed a 100% response, no recurrences and a
low incidence of side effects (121). By comparison, the rate of
recurrence in the U.K. is 2–3%, and several cases of acute, life‐
threatening bleeding are seen (2).
Gestational trophoblastic tumours are highly sensitive to chemo‐
therapy, and response‐adaptive chemotherapy consists of three
lines. Primary therapy (lst line) is oral MTX or I.V. MTX. If resis‐
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tance develops, I.V. actinomycin D is added as 2nd line therapy,
or MTX is replaced with actinomycin D. If the patient does not
respond, shift is made to a more intensive regime (3rd line), often
BEP or EP.
The response rate to the initial oral MTX therapy is 50%, while
37% are cured with 2nd line therapy. Only 13% of patients have
to be treated with high‐dose combination therapy to be cured
(121). One consolidation treatment is given after therapy has led
to undetectable serum hCG values.
Chemotherapeutic regimes
1st line therapy
MTX can be given either orally or intravenously. For oral treat‐
ment, 2.5 mg x 4 daily for 5 days/every 3rd week with leucovorin
rescue therapy consisting of 1 ml calcium folinate given orally. If
I.V. MTX is used, the dose is 250 mg/m2 per week. If there is a
high risk of bleeding, giving the first therapy session during hospi‐
talization may be considered. If there are problems with compli‐
ance, I.V. or I.M. MTX can be given instead of oral therapy.
2nd line therapy
If kinetic resistance against MTX develops, i.e. serum hCG de‐
creases after each series but increases or stagnates before the
next series, act‐D 0.5 mg is given daily for 5 days every 3rd week.
If MTX intolerance or resistant develops, patients are treated with
act‐D alone.
3rd line therapy
Combination therapy with bleomycin (30,000 IU I.V. days 2, 9,
16), etoposid (100 mg/m2 I.V. days 1–5) and cisplatin (20 mg/m2
I.V. days 1–5) every third week (BEP), or possibly only etoposid
and cisplatin (EP).
Other chemotherapeutic regimes
EMA‐CO
EMA‐CO (etoposid, MTX, actinomycin D alternating every week
with Oncovorin and cyclophosphamide) is used in patients in the
high‐risk group and patients who relapse while on MTX and/or
actinomycin D. Normalisation of hCG is seen in 98% of patients,
but the treatment is intensive and toxic (122)
EMA‐EP
EMA‐EP (etoposid, MTX, actinomycin D, alternating every week
with etoposid and cisplatin) is a toxic and resource demanding
treatment. In patients with high risk GTN (PSTT, ETT and chorio‐
carcinomas are often refractory to EMA‐CO) EMA‐EP has been
shown to result in a response in 100% and persistent remission in
75% (78).
Taxans
Taxans have been shown to have an effect in previously intensely
treated patients, with persistent complete remission in most. This
information is, however, based on case reports (137,138).
Acute side effects of chemotherapy
Severe side effects are usually not seen with MTX, but kidney
function must be monitored because MTX is excreted renally and
can cause uncontrollable toxicity in the presence of renal insuffi‐
ciency. In addition some patients are poor excretes of MTX. Hepa‐
tocellular toxicity is seen in treatment regimes without folinic
acid.
Actinomycin D more often than MTX causes hair loss, nausea and
vomiting, myelosuppression and stomatitis (123).

Combination regimes like EMA‐CO and especially EMA‐EP are
markedly more toxic, with grades 3 and 4 toxicity in up to 50%
(78).
BEP can cause transient myelosuppression, tinnitus, loss of hear‐
ing, paraesthesias in fingers and toes as well as skin and lung
toxicity. If bleomycin is not included, EP does not cause skin and
lung toxicity.
Sequelae to chemotherapy
MTX as single drug does not increase the risk of secondary malig‐
nancy, but combination therapy increase the risk of secondary
malignancy by a factor of 1.5 and for acute myeloid leukaemia
and breast cancer with factors of 16 and 6, respectively (124).
After use of combination chemotherapy, menopause appears on
average 2 years earlier than after MTX alone (133).
Medical treatment of rare trophoblastic diseases
Choriocarcinoma
Patients with choriocarcinoma are seldom cured with MTX alone,
and the primary treatment consists of etoposid and cisplatin
possibly also with bleomycin. In order to avoid bleeding complica‐
tions in these patients, they can initially be treated with MTX
alone or in combination with actinomycin D (139). Patients almost
always develop resistance to MTX and treatment therefore con‐
tinues with etoposid, cisplatin and possibly bleomycin (135).
Placental site trophoblastic tumour (PSTT)
PSTT metastasises later than does choriocarcinoma, but tumour
spread in the uterus can be extensive. Serum hCG is normally only
slightly elevated, whereas serum human placental lactogen hor‐
mone (serum hPL) is usually elevated. The tumour is less sensitive
to chemotherapy than other trophoblastic diseases, and if possi‐
ble, surgery should be the first treatment (125).
Epithelioid trophoblastic tumour (ETT)
The course is often benign, but 25% of patients can have metas‐
tases and 10% die of the disease. The results of cytostatic therapy
are very sparsely described, but as with PSTT, sensitivity to che‐
motherapy appears to be poor, and for this reason local treat‐
ment (such as hysterectomy and resection of pulmonary metasta‐
ses) should be chosen (81).
Complications
Trophoblastic tumours are highly vascularised, which may cause
bleeding after biopsy or start of chemotherapy (35), and massive
pulmonary emboli of necrotic tumour tissue may be seen after
start of treatment. Biopsy of any metastases is not necessary to
make the diagnosis and should be avoided. Pulmonary metasta‐
ses can cause dyspnoea, cough, haemoptysis and pulmonary
hypertension (126‐128). In rare cases, intubation or extracorpo‐
real ventilation can be necessary. The prognosis is extremely
poor, but curative treatment should be attempted.
The hCG molecule can cross‐react with the TSH receptor and
cause thyrotoxicosis, which improves when the patient is treated
for the malignant disease (127).
Monitoring of the effect of treatment
The effect of treatment is monitored by regular measurement of
hCG in serum, and in the case of CNS disease, in the spinal fluid.
The serum hCG level is proportionate with the amount of the
disease, and regular diagnostic imaging is normally not necessary.
The concentration of human placental lactogen hormone (hPL) in
the serum can supplement serum hCG in monitoring the effect of
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the treatment of PSTT and ETT. Here too, diagnostic imaging is
not indicated.
Follow‐up after medical treatment
After completion of cytostatic therapy for trophoblastic tumour,
the patient should be followed up for 1 year with serum hCG (1–2
times a month for the first 3 months, then every 2ndd to 3rd
month). Patients are advised not to become pregnancy during the
follow‐up period. Gynaecologic examination and diagnostic imag‐
ing are not necessary.
At any later pregnancy, serum hCG should be measured 8 weeks
after termination of pregnancy.
Treatment of residual disease in patients with normalised hCG
Two studies show that patients treated for metastatic GTN (gesta‐
tional trophoblastic neoplasia) with residual infiltrates in the
lungs after normalisation of hCG can be observed without addi‐
tional treatment and that survival is the same as in patients with‐
out residual infiltrates. Such infiltrates probably consist of non‐
vital tumour tissue. (129, 130).
Radiotherapy of CNS disease
Local control of the whole CNS is obtained with radiotherapy in
91% with doses of 22–36 GY and in 24% with doses less than 22
GY (131). The downside is transient hair loss and myelosuppres‐
sion. MTX give intrathecally or in high I.V. doses has the same
effect as radiotherapy and can be recommended (124).
SUMMARY
Hydatidiform mole is treated with surgical uterine evacuation
with suction and blunt curettage (D).
Medical uterine evacuation should not be used (C).
On clinical suspicion of hydatidiform mole, one representative
sample of the evacuated tissue is fixed for histopathologic inves‐
tigation and one is forwarded unfixed for genetic analysis (D).
Serum hCG is measured on suspicion of hydatidiform mole. At the
time of the uterine evacuation, the initial hCG is measured (A).
After a hydatidiform mole that is both triploid and partial, serum
hCG is measured weekly until there are two consecutive unde‐
tectable values (<1 or <2), after which the patient can be dis‐
charged from follow‐up (C).
After a diploid hydatidiform mole, a complete mole, or a hydatidi‐
form mole without valid ploidy determination, serum hCG is
measured weekly until the value is undetectable (<1 or <2). If
serum hCG is undetectable within 56 days after evacuation, the
patient can be discharged from follow‐up after an additional 4
monthly measurements. If serum hCG is first normalised after 56
days, the patient is follow‐up with monthly serum hCG measure‐
ment for 6 months.
Safe contraception should be used during the follow‐up period
(A).
If hCG stagnates (less than 10% fall over three measurements),
increases, or if hCG can be demonstrated for longer than 6
months, the patient by definition has persistent trophoblastic
disease (PTD). A chest x‐ray should be taken and a gynaecologic
ultrasound scanning performed. The patient is referred to on‐
cologic treatment (A).
Uterine re‐evacuation as a treatment for PTD can, in general, not
be recommended because the rate of remission is low, and there
is the risk of perforation of the uterus (C).
In all following pregnancies, the woman is offered an early ultra‐
sound scan, e.g. in gestational week 8 (D).

8 weeks after termination of all future pregnancies, serum hCG is
measured (D).
In PTD and invasive hydatidiform mole, the primary treatment is
MTX, either orally every 3rd week or I.V. every week (B).
In MTX‐resistant PTD, I.V. act D is added (or replaces the MTX)
(B).
3rd line chemotherapy is BEP or EP, alternatively EMA‐CO (B).
Choriocarcinoma is primarily treated with chemotherapy. Hyster‐
ectomy and/or resection of metastases are possible treatments
(A).
Placental site trophoblastic tumour (PSTT) and epithelioid tro‐
phoblastic tumour (ETT) are primarily treated with hysterectomy.
In the case of disseminated disease, chemotherapy is consid‐
ered(A).
The risk of reoccurrence after trophoblastic disease treated with
chemotherapy is approximately 3%. Most reoccurrences are seen
within 12 months, and for this reason monitoring of hCG is rec‐
ommended for 1 year, the first 3 months once or twice a month,
thereafter every 2nd to 3rd month.
Patients with PSTT and ETT are monitored with measurement of
hCG throughout their lifetimes (C).
In genetically verified twin pregnancy with hydatidiform mole and
a living foetus, the pregnancy can continue if serum hCG is moni‐
tored and ultrasound scans regularly preformed, and possible
obstetric complications dealt with (C).
In the case of recurrent hydatidiform mole and/or familial hy‐
datidiform mole, patients should be referred to genetic workup
and counselling (C).
Women with a hereditary disposition to hydatidiform mole be‐
cause of a mutation in NLRP7 should be informed of the possibil‐
ity of becoming pregnant via egg donation (C).
REFERENCES
1. Shih IM. Gestational trophoblastic neoplasia – pathogenesis
and potential therapeutic targets. Lancet Oncol 2007;8:642–50.
2. Seckl MJ, Sebire NJ, Berkowitz RS. Gestational trophoblastic
disease. Lancet 2010 ;376:717–29.
3. Lurain JR. Gestational trophoblastic disease I: epidemiology,
pathology, clinical presentation and diagnosis of gestational tro‐
phoblastic disease, and management of hydatidiform mole. AJOG
2010:531–9.
4. Lund H, Grove A, Vyberg M, Sunde L. Incidence of hydatidiform
mole in Denmark 1999 – 2010 . Oral presentation at ISSTD 2013.
5. Sebire NJ, Foskett M, Fisher RA, Rees H, Seckl M, Newlands E.
Risk of partial and complete hydatidiform molar pregnancy in
relation to maternal age. BJOG 2002;109:99–102.
6. Niemann I, Petersen LK, Hansen ES, Sunde L. Differences in
current clinical features of diploid and triploid hydatidiform mole.
BJOG 2007;114:1273–7.
7. Parazzini F, Mangili G, LaVecchia C et al. Risk factors for gesta‐
tional trophoblastic disease: a separate analysis of complete and
partial hydatidiform moles. Obstet Gynecol 1991;78:1039–45.
8. Bates M, Everad J, Wall L, Horsman JM, Hancock B. Is there a
relationship between treatment for infertility and gestational
trophoblastic disease? Hum Reprod 2004;19:365‐7.
DANISH MEDICAL JOURNAL

12

9. Petignat P, Vassilakos P, Campana A. Are fertility drugs a risk
factor for persistent trophoblastic tumour? Hum Reprod
2002;17:1610–15.
10. Sebire NJ, Fisher RA, Foskett M, Rees H, Seckl MJ, Newlands
ES. Risk of recurrent hydatidiform mole and subsequent preg‐
nancy outcome following complete or partial hydatidiform molar
pregnancy. BJOG 2003;110:22–6.
11. Hancock BW, Tidy JA. Current management of molar preg‐
nancy. J Reprod Med 2002;47:347–54.

24 Sebire NJ, Rees H, Paradinas F, Seckl M, Newlands E. The diag‐
nostic implications of routine ultrassound examination in his‐
tologically confirmed early molar pregnancies. Ultrasound Obstet
Gynecol 2001;18:662‐5.
25. Niemann I, Hansen ES, Sunde L. The risk of persistent tro‐
phoblastic disease after hydatidiform mole classified by morphol‐
ogy and ploidy. Gynecol Oncol 2007 Feb;104:411–5.
26. Berkowitz RS, Goldstein DP. Clinical practice: Molar preg‐
nancy. N Engl J Med 2009;360:1639–45.

12. Curry SL, Hammond CB, Tyrey L, Creasman WT, Parker RT.
Hydatidiform mole: diagnosis, management, and long‐term fol‐
low‐up of 347 patients. Obstet Gynecol 1975;45:1–8.

27. Tidy JA, Gillespie AM, Bright N, Radstone CR, Coleman RE,
Hancock BW. Gestational trophoblastic disease: a study of mode
of evacuation and subsequent need for treatment with chemo‐
therapy. Gynecol Oncol 2000;78:309–12.

13. Felemban AA, Bakri YN, Alkharif HA, Altuwaijri SM, Shalhoub J,
Berkowitz RS. Complete molar pregnancy. Clinical trends at King
Fahad Hospital, Riyadh, Kingdom of Saudi Arabia. J Reprod Med
1998;43:11–3.

28. Flam F, Lundström V, Pettersson F. Medical induction prior to
surgical evacuation of hydatidiform mole: is there a greater risk of
persistent trophoblastic disease? Eur J Obstet Gynecol Reprod
Biol 1991;42:57‐60.

14. Mungan T, Kuscu E, Dabakoglu T, Senoz S, Ugur M, Cobanoglu
O. Hydatidiform mole: clinical analysis of 310 patients. Int J Gy‐
naecol Obstet 1996;52:233–36.

29. Coyle C, Short D, Dayal L, Horsley L, Sebire N, Kaur B, Harvey
R, Savage P, Seckl M. Time to hCG normalisation in patients with
hydatidiform molar pregnancy (HM) and risk of persistent gesta‐
tional trophoblastic disease (PTD). Oral presentation at the ISSTD
2013 conference.

15. Berkowitz RS, Goldstein DP, Bernstein MR. Natural history of
partial molar pregnancy. Obstet Gynecol 1985;66:677–81.
16. Szulman AE, Surti U. The clinicopathologic profile of the par‐
tial hydatidiform mole. Obstet Gynecol 1982;59:597–602.
17. Szulman A Soto‐Wright V, Bernstein M, Goldstein DP, Berko‐
witz RS. The changing clinical presentation of complete molar
pregnancy. Obstet Gynecol 1995;86:775–9.
18. Jauniaux E, Nicolaides KH. Early ultrasound diagnosis and
follow‐up of molar pregnancies. Ultrasound Obstet Gynecol
1997;9:17–21.
19. Joergensen MW, Niemann I, Rasmussen AA, Hindkjaer J,
Agerholm I, Bolund L, Kolvraa S, Sunde L. Triploid pregnancies,
genetic and clinical features of 158 cases, a retrospective analysis
. Under review

30. Lurain JR. Managenment of high‐risk gestational trophoblastic
disease. J Reprod Med 1998;43:44–52.
31. Schorge JO, Goldstein DP, Berstein MR, Berkowitz RS. Gesta‐
tional Trophoblastic Disease. Curr Treat Options Oncol
2000;1:169‐75. Review.
32. Ilancheran A, Optimal treatment in gestational trophoblastic
disease. Ann Acad Med Singapore 1998;27:698‐704. Review.
33. Pisal N, North C, Tidy J, Hancock B. Role of hysterectomy in
management of gestational trophoblastic disease. Gyncol Oncol
2002;87:190‐2.
34. Ayhan A, Tuncer ZS, Halilzade H, KücükALI T. Predictors of
persistent disease in women with complete hydatidiform mole. J
Reprod Med 1996;41:591‐4.

20. Coukos G, Makrigiannakis A, Chung J, Randall TC, Rubin SC,
Benjamin I. Complete hydatidiform mole. A disease with a chang‐
ing profile. J Reprod Med 1999;44:698–704.

35. Berkowitz RS, Goldstein DP. Chorionic tumors. N Engl J Med
1996;335:1740–8.

21. Fowler DJ, Lindsay I, Seckl MJ, Sebire NJ. Routine pre‐
evacuation ultrasound diagnosis for hydatidiform mole: experi‐
ence of more than 1000 cases from a regional referral center.
Ultrasound Obstet Gynecol 2006;27:56–60.

36. Wolfberg AJ, Berkowitz RS, Goldstein DP, Feltmate C, Lieber‐
man E. Postevacuation hCG levels and risk of gestational tro‐
phoblastic neoplasia in women with complete molar pregnancy.
Obstet Gynecol 2005;106:548–52.

22. Kirk E, Papageorghiou AT, Condous G, Bottomley C, Bourne T.
The accuracy of first trimester ultrasound in the diagnosis of
hydatidiform mole. Ultrasound Obstet Gynecol 2007;29:70–75.

37. Wolfberg AJ, Growdon WB, Feltmate CM, Goldstein DP, Ge‐
nest DR, Chinchilla ME, et al. Low risk of relapse after achieving
undetectable HCG levels in women with partial molar pregnancy.
Obstet Gynecol 2006;108:393–6.

23. Lindholm H, Flam F. The diagnosis of molar pregnancy by
sonography and gross morphology. Acta Ob Gyn Scan 1999;78:6‐
9.

38. Wielsma S, Kerkmeijer L, Bekkers R, Pyman J, Tan J, Quinn M.
Persistent trophoblast disease following partial molar pregnancy.
Aust N.Z J Obstet Gynaecol 2006;46:119–123.
DANISH MEDICAL JOURNAL

13

39. Lawler SD, Fisher RA. Genetic studies in hydatidiform mole
with clinical correlations. Placenta 1987;8:77–88.

number of chemotherapy courses in treatment of post molar
GTN. J Exp Ther Oncol 2011;9:217–20.

40. Wake N, Fujino T, Hoshi S, Shinkai N, Sakai K, Kato H, et al. The
propensity to malignancy of dispermic heterozygous moles. Pla‐
centa 1987;8:319–326.

54. Pezeshki M, Hancock BW, Silcocks P, Everard JE, Coleman J,
Gillespie AM, Tidy J, Coleman RE. The role of repeat uterine eva‐
cuation in the management of persistent gestational trophoblas‐
tic disease. Gynecol Oncol 2004;95:423–9.

41. Niemann I, Petersen LK, Hansen ES, Sunde L. Predictors of low
risk of persistent trophoblastic disease in molar pregnancies.
Obstet Gynecol 2006;107:1006–11.
42. Kaneki E, Kobayashi H, hirakawa T, Matsuda T, Kato H, Wake
N. Incidence of postmolar gestational trophoblastic disease in
androgenetic moles and the morphological features associated
with low risk postmolar gestational trophoblastic disease. Cancer
Sci 2010;101:1717‐21.
43. Lawler SD, Fisher RA, Dent J. A prospective genetic study of
complete and partial hydatidiform moles. Am J Obstet Gynecol
1991;164:1270–7.
44. Ohama K, Ueda K, Okamoto E et al. Cytogenetic and clinicopa‐
thologic studies of partial moles. Obstet Gynecol 1986:68:259‐62.
45. Scholz N, Bolund L, Nyegaard M, Faaborg L, Joergensen M,
Lund H, Niemann I, Sunde L. Triploid conceptuses with molar
morphology – genetics and risk of gestational trophoblastic neo‐
plasia. In prep 2015
46. Vejerslev LO, Larsen G, Jacobsen M. Partial hydatidiform mole
with subsequent trophoblastic tumor; a case report. Eur J Obstet
Gynecol Reprod Biol 1991;40(1):73–7.
47. Seckl MJ, Fisher RA, Salerno G, Rees H, Paradinas FJ, Foskett
M, et al. Choriocarcinoma and partial hydatidiform moles. Lancet
2000;356:36–9.
48. Sundvall L, Lund H, Niemann I, Jensen UB, Bolund L, Sunde L.
Tetraploidy in hydatidiform moles. Hum Reprod. 2013
Jul;28(7):2010–20.
49. Baasanjav B, Usui H, Kihara M, Kaku H, Nakada E, Tate S,
Mitsuhashi A, Matsui H , Shozu M. The risk of post‐molar gesta‐
tional trophoblastic neoplasia is higher in heterozygous than in
homozygous complete hydatidiform moles. Hum Reprod
2010;25:1183–1191.
50. Fisher RA, Hodges MD, Newlands ES. Familial recurrent hy‐
datidiform mole: a review. J Reprod Med. 2004 Aug;49(8):595–
601.
51. Surti U, Hoffner L, Kolthoff M, Dunn J, Hunt J, Sniezek L, et al.
Persistent gestational trophoblastic disease after an androge‐
netic/biparental fetal chimera: a case report and review. Int J
Gynecol Pathol 2006;25(4):366–72.
52. van Trommel NE, Massurger LF, Verheijen RH, Sweep FC,
Thomas CM. The curative effect of a second curettage in persis‐
tent trophoblastic disease: a retrospective cohort survey. Gynecol
Oncol 2005;99:6–13.

55. Schlaerth JB; Morrow CP, Rodriguez M. Diagnostic and thera‐
peutic curettage in gestational trophoblastic disease. Am J Obstet
Gynecol 1990;162:1465–70.
56. Osborne R F V S D et al. The role of second curettage in the
primary management of persistent gestational trophoblastic
neoplasia; a Gynecologic Oncology Group study.
57. Sebire NJ, Foskett M, Paradinas FJ, Fisher RA, Francis RJ, Short
D et al. Outcome of twin pregnancies with complete hydatidiform
mole and healthy co‐twin. Lancet 2002;359:2165–6.
58. Niemann I, Fisher R, Sebire N, Wells M, Short D, Tidy J, Han‐
cock B, Coleman R, Savage P, Seckl M. Update on UK outcomes
for women with twin pregnancies comprising a complete hy‐
datidiform mole and normal co‐twin. Oral presentation at ISSTD
2013.
59. Steller MA, Genest DR, Bernstein MR, Lage JM, Goldstein DP,
Berkowitz RS. Clinical features of multiple conceptions with par‐
tial or complete molar pregnancy and coexisting fetuses. J Reprod
Med 1994;39:147–54.
60. Matsui H, Iitsuka Y, Ishii J, Osada H, Seki K, Sekiya S. Androge‐
netic complete mole coexistent with a twin live
fetus. Gynecol Oncol 1999;74:217–21.
61. Niemann I, Sunde L, Petersen LK. Evaluation of the risk of
persistent trophoblastic disease after twin pregnancy with hy‐
datidiform mole and coexisting normal fetus. Am J Obstet Gyncol
2007;1997:45.
62. Seckl MJ, Dhillon T, Dancey G, Foskett M, Paradinas FJ, Rees
HC, et al. Increased gestational age at evacuation of a complete
hydatidiform mole: does it correlate with increased risk of requir‐
ing chemotherapy? J Reprod Med 2004;49:527–30.
63. Sand PK, Lurain JR, Brewer J. Repeat gestational trophoblastic
disease. Obstet Gynecol 1984;63:140–4.
64. Berkowitz RS, Bernstein MR, Laborde O, Goldstein DP. Subse‐
quent pregnancy experience in patients with gestational tro‐
phoblastic disease. New England Trophoblastic Disease Center,
1965–1992. J Reprod Med 1994;39:228–32.
65. Berkowitz RS, Im SS, Bernstein MR, Goldstein DP. Gestational
trophoblastic disease. Subsequent pregnancy outcome, including
repeat molar pregnancy. J Reprod Med 1998;43(1):81–6.
66. Yapar EG, Ayhan A, Ergeneli MH. Pregnancy outcome after
hydatidiform mole, initial and recurrent. J Reprod Med
1994;39:297–9.

53. Hemida RA, Toson E, Van Doorn HC. The impact of uterine re‐
curettage, pre‐evacuation and week‐one level of hCG on the
DANISH MEDICAL JOURNAL

14

67. Rice LW, Lage JM, Berkowitz RS, Goldstein DP, Bernstein MR.
Repetitive complete and partial hydatidiform mole. Obstet Gyne‐
col 1989;74:217–9.
68. Vejerslev LO, Sunde L, Hansen BF, Larsen JK, Christensen IJ,
Larsen G. Hydatidiform mole and fetus with normal karyotype:
support of a separate entity. Obstet Gynecol 1991;77:868–74.
69. Sunde L, Vejerslev LO, Jensen MP, Pedersen S, Hertz JM, Bo‐
lund L. Genetic analysis of repeated, biparental, diploid, hydatidi‐
form moles. Cancer Genet Cytogenet 1993;66:16–22.
70. Helwani MN, Seoud M, Zahed L, Zaatari G, Khalil A, Slim R. A
familial case of recurrent hydatidiform molar pregnancies with
biparental genomic contribution. Hum Genet 1999;105:112–5.
71. Sensi A, Gualandi F, Pittalis MC, Calabrese O, Falciano F,
Maestri I, et al. Mole maker phenotype: possible narrowing of the
candidate region. Eur J Hum Genet 2000;8:641–4.
72. Murdoch S, Djuric U, Mazhar B, Seoud M, Khan R, Kuick R, et
al. Mutations in NALP7 cause recurrent hydatidiform moles and
reproductive wastage in humans. Nat Genet 2006;38(3):300–2.
73. Parry DA, Logan CV, Hayward BE, Shires M, Landolsi H,Diggle
C, Carr I, Rittore C,Touitou I,Philibert L, Fisher RA, Fallahian M,
Huntriss JD, Picton HM, Malik S, Taylor GR, Johnson CA, Bonthron
DT, Sheridan EG. Mutations Causing Familial Biparental Hydatidi‐
form Mole Implicate C6orf221 as a Possible Regulator of Genomic
Imprinting in the Human Oocyte. Am J Hum Gen 2011 89, 451–8.
74. Khanlian SA, Smidth HO, Cole LA. Persistent low levels of
human chorionic gonadotropin: A premalignant gestational tro‐
phoblastic disease. Am J Obstet Gynecol 2003;188:1254–9.
75. Cole LA, Khanlian SA. Inappropiate management of women
with persistent low hCG results. J Reprod Med 2004;49:423–32.
76. Cole LA, Butler SA, Khanlian SA, Giddings A, Muller CY, Seckl
MJ, Kohorn EI. Gestational trophoblastic diseases: 2. Hypergly‐
cosolated hCG as a reliable marker of active neoplasia. Gynecol
Oncol 2006;102:151–9.
77. Betash N, Zarchi MK. Placental site trophoblastic tumor. J
Cancer Res Clin Oncol 2008;134:1–6.
78. Newlands ES, Mulholland PJ, Holden L, Seckl MJ, Rustin GJS.
Etoposide and Cisplatin/Etoposide, Methotrexate, and Actinomy‐
cin D (EMA) chemotherapy for patients with high‐risk gestational
trophoblastic tumors refractory to EMA/cyclophosphamide and
vincristine chemotherapy and patients presenting with metastatic
placental site trophoblastic tumors. J Clin Oncol 2000;18:854–9.

phoblastic tumor simulating carcinoma. Am J Surg
Pathol 1998;22:1393–403.
82. Zhang X, Lu W, Lu B. Epithelioid Trophoblastic Tumor – An
outcome‐based literature review of 78 reported cases. Int J Gyne‐
col Cancer 2013;23:1334–8.
83. Wells M: The pathology of gestational trophoblastic: recent
advances. Pathology 2007;39:88–96.
84. Sebire NJ, Lindsay I: Current issues in the histopathology of
gestational trophoblastic tumors. Fetal Pediatr Pathol.
2010;29(1):30–44.
85. Sebire NJ. Histopathological diagnosis of hydatidiform mole:
contemporary features and clinical implications. Fetal Pediatr
Pathol 2010; 29:1–16.
86. Shih IM, Mazur MT, Kurman RJ. Gestational trophoblastic
tumors and related tumor‐like lesions. In: Kurman RJ, Ellenson LH,
Ronnett BM, eds. Blaustein’s pathology of the female genital
tract. Springer; 2010:1075–1135.
87. Shih IM. Gestational trophoblastic lesions. In: Nucci MR, Oliva
E, eds. Gynecologic pathology. Churchill Livingstone Elsevier;
2009:645–665.
88. Deavers MG, Kalhor N, Silva E: Diagnostic problems with
trophoblastic lesions. Arch pathol Lab Med 2008;132:168–74.
89. Kajii T, Ohama K. Androgenetic origin of hydatidiform mole.
Nature 1977;268(5621):633–4.
90. Jacobs PA, Hunt PA, Matsuura JS, Wilson CC, Szulman AE.
Complete and partial hydatidiform mole in Hawaii: cytogenetics,
morphology and epidemiology. Br J Obstet Gynaecol.
1982;89(4):258–66.
91. Sunde L, Niemann I, Hansen ES, Hindkjaer J, Degn B, Jensen
UB, Bolund L. Mosaics and moles. Eur J Hum Genet. 2011
Oct;19(10):1026–31
92. Sunde L. Genetic analyses in hydatidiform mole with concep‐
tual and practical implications. PhD thesis 1990.
93. Ohama K, Okamoto E, Nomura K, Fujiwara A, Fukuda Y. Ge‐
netic studies of hydatidiform mole with 46,XY karyotype (author's
transl). Nippon Sanka Fujinka Gakkai Zasshi 1981;33:1664–8.
94. Andreasen L, Bolund L, Niemann I, Hansen ES, Sunde L. Mosaic
moles and non‐familial biparental moles are not caused by muta‐
tions in NLRP7, NRPL2 or C6orf221. Mol Hum Reprod. 2012
Dec;18(12):593–8.

79. Papadopoulos AJ, Foskett M. Seckl Mj, MCNeish I, Paradinas
FJ, Rees H, Newlands ES. Twenty‐five years’ experience with
placental site trophoblastic tumors. J Reprod Med 2002;47:460‐4.

95. Dias RP, Maher ER. Genes, assisted reproductive technology
and trans‐illumination. Epigenomics (2013) 5(3), 331–40.

80. Schmid P, Nagai Y, Agarwal R et al. Prognostic markers and
long‐term outcome of placental site trophoblastic tumours: a
retrospective observational study. Lancet 2009;374:48–55.

96. Fisher RA, Lavery SA, Carby A, Abu‐Hayyeh S, Swingler R,
Sebire NJ, Seckl MJ. What a difference an egg makes. Lancet
2011; 378: 1974

81. Shih IM, Kurman RJ. Epithelioid trophoblastic tumor‐A neo‐
plasm distinct from choriocarcinoma and placental site tro‐
DANISH MEDICAL JOURNAL

15

97. Slim R, Wallace EP. NLRP7 and the genetics of hydatidiform
moles: recent advances and new challenges. Frontiers in Immu‐
nology 20 August 2013 doi: 10.3389/fimmu.2013.00242
98. Andreasen L, Christiansen OB, Niemann I, Bolund L, Sunde L.
NLRP7 or KHDC3L genes and the etiology of molar pregnancies
and recurrent miscarriage. Mol Hum Reprod. 2013 Sep 1. [Epub
ahead of print]
99. Scholz NB, Bolund L, Nyegaard M, Faaborg L, Joergensen MW,
Lund H, Niemann I, Sunde L. Triploidy – observations in 154 dian‐
dric cases. In prep aug 2015.
100. Zaragoza MV, Surti U, Redline RW, Millie E, Chakravarti A,
Hassold TJ. Parental origin and phenotype of triploidy in sponta‐
neous abortions: predominance of diandry and association with
the partial hydatidiform mole. Am J Hum Genet 2000;66:1807–20.
101. Surti U, Szulman AE, Wagner K, Leppert M, O'Brien SJ. Te‐
traploid partial hydatidiform moles: two cases with a triple pater‐
nal contribution and a 92,XXXY karyotype. Hum Genet
1986;72:15–21.
102. Vejerslev LO, Fisher RA, Surti U, Walke N. Hydatidiform mole:
cytogenetically unusual cases and their implications for the pre‐
sent classification. Am J Obstet Gynecol 1987;157:180–4.
103. Frierson HF. Flow Cytometric analysis of ploidy in solid neo‐
plasms: Comparison of fresh tissues with formalin‐fixed paraffin‐
embedded specimens. Hum Pathol 1988;19:290–4.
104. Vassilakos P, Kajii T. Letter: Hydatidiform mole: two entities.
Lancet 1976;1(7953):259.
105. Vassilakos P, Riotton G, Kajii T. Hydatidiform mole: two
entities. A morphologic and cytogenetic study with some clinical
consideration. Am J Obstet Gynecol 1977;127(2):167–70.
106. Wake N, Takagi N, Sasaki M. Androgenesis as a cause of
hydatidiform mole. J Natl Cancer Inst 1978;60(1):51–7.
107. Szulman AE, Surti U. The syndromes of hydatidiform mole. I.
Cytogenetic and morphologic correlations. Am J Obstet Gynecol
1978;131(6):665–71.
108. Paradinas FJ. The diagnosis and prognosis of molar preg‐
nancy: the experience of the National Referral Centre in London.
Int J Gynaecol Obstet 1998;60 Suppl 1:S57–64.
109. Fukunaga M. Early partial hydatidiform mole: prevalence,
histopathology, DNA ploidy, and persistence rate. Virchows Arch.
2000;437(2):180–4.
110. Ulker V, Gurkan H, Tozkir H, Karaman V, Ozgur H, Numanoglu
C, Gedikbasi A, Akbayir O, Uyguner ZO. Novel NLRP7 mutations in
familial recurrent hydatidiform mole: are NLRP7 mutations a risk
for recurrent reproductive wastage? Eur J Obstet Gynecol Reprod
Biol 2013; 170:188–92.
111. Sebire NJ, Savage PM, Seckl MJ, Fisher RA. Histopathological
features of biparental complete hydatidiform moles in women
with NLRP7 mutations. Placenta 2013 Jan;34(1):50–6.

112. Reddy R, Akoury E, Nguyen NMP et al. Report of four new
patients with protein‐truncatin mutations in C6orf221/KHDCL3
and colocalization in NLRP7. Eur J Hum Genet 2013 Sep;21:957‐
64.
113. Lewis GH, DeScipio C, Murphy KM, Haley L, Beierl K, Mosier
S, Tandy S, Cohen DS, Lytwyn A, Elit L, Vang R, Ronnett BM. Char‐
acterization of androgenetic/biparental mosaic/chimeric concep‐
tions, including those with a molar component: Morphology, p57
Immnohistochemistry, Molecular Genotyping, and Risk of Persis‐
tent Gestational Trophoblastic Disease. Int J Gyn Pat 2013
32:199–214
114. Kalish JM, Conlin LK, Bhatti TR, Dubbs HA, Harris MC, Izumi K,
Mostoufi‐Moab S, Mulchandani S, Saitta S, States LJ, Swarr DT,
Wilkens AB, Zackai EH, Zelley K, Bartolomei MS, Nichols KE, Pal‐
ladino AA, Spinner NB, Deardorff MA. 2013. Clinical features of
three girls with mosaic genome‐wide paternal uniparental iso‐
disomy. Am J Med Genet Part A 161A:1929–39.
115. Banet N, DeScipio C, Murphy KM, Beierl K, Adams E, Vang R,
Ronnett BM. Characteristics of hydatidiform moles: analysis of a
prospective series with p57 immunohistochemistry and molecular
genotyping. Modern Pathology advance online publication, 26
July 2013; doi:10.1038/modpathol.2013.143
116. Fisher RA, Hodges MD, Rees HC, Sebire NJ, Seckl MJ, New‐
lands ES, et al. The maternally transcribed gene p57(KIP2)
(CDNK1C) is abnormally expressed in both androgenetic and
biparental complete hydatidiform moles. Hum Mol Genet
2002;11:3267–72.
117. Mutch DG, Soper JT, Baker ME, Bandy LC, Cox EB, Clarke‐
Pearson DL, Hammond CB. Role of computed tomography of the
chest in staging patients with nonmetastatic gestational tro‐
phoblastic disease. Obstet Gynecol 1986 Sep;68:348‐52.
118. Seckl MJ, Newlands ES. Treatment of gestational trophoblas‐
tic disease. Gen Diagn Pathol 1997 Nov;143:159‐71.
119. McNeish IA, Strickland S, Holden L, Rustin GJS, Foskett M,
Seckl MJ, Newlands ES. Low‐risk persistent gestational tro‐
phoblastic disease: outcome after initial treatment with low‐dose
methotrexate and folinic acid from 1992 to 2000. J Clin Oncol
2002;20:1838–44.
120. Kohorn EI. Dynamic staging and risk factor scoring for gesta‐
tional trophoblastic disease. Int J Gynecol Cancer 2007;17:1124–
30.
121. Larsen LF. Response adapted chemotherapy in the treatment
of persistent trophoblastic disease – a 30‐year experience at
Aarhus University Hospital. Health, Aarhus University, Denmark,
April 2013.
122. Bower M, Newlands ES, Holden L, Short D, Brock C, Rustin
GJ, Begent RH, Bagshawe KD. EMA/CO for high‐risk gestational
trophoblastic tumors: results from a cohort of 272 patients. J Clin
Oncol 1997;15(7):2636–43.
123. Covens A, Filiaci VL, Burger RA, Osborne R, Chen MD. Phase II
trial of pulse dactinomycin as salvage therapy for failed low‐risk
DANISH MEDICAL JOURNAL

16

gestational trophoblastic neoplasia. A Gynecologic Oncology
Group Study. Cancer 2006;107:1280–6.
124. Rustin GJ, Newlands ES, Lutz JM, Holden L, Bagshawe KD,
Hiscox JG, Foskett M, Fuller S, Short D. Combination but not sin‐
gle‐agent methotrexate chemotherapy for gestational tro‐
phoblastic tumors increases the incidence of second tumors.
Journal of Clinical Oncology 1996;14:2769–73.

137. Jones WB, Schneider J, Shapiro F, Lewis J. Treatment of
Resistant Gestational Choriocarcinoma with Taxol: A Report of
Two Cases. Gynecol Oncol 1996;61:126–30.
138. Joshua AM, Carter JR, Beale P. The use of taxanes in chorio‐
carcinoma; a case report and review of the literature. Gynecol
Oncol 2004;94:581–3.

125. Finkler NJ. Placental site trophoblastic tumour. Diagnosis,
clincal behavior and treatment. J Reprod Med 1991 Jan;36:27‐30.

139. McNally OM, Tran M, Fortune D, Quinn MA. Successful
treatment of mother and baby with metastatic choriocarcinoma.
Int J Gynaecol Cancer 2002;12(4):394–8.

126. Berkowitz RS, Goldstein DP, Jones MA, Marean AR, Bernstein
MR. Methotrexate with citrovorum factor rescue: reduced che‐
motherapy toxicity in the management of gestational trophoblas‐
tic neoplasms. Cancer 1980;45(3):423–6.

140. Shih IM. Trophogram, an immunohistochemistry‐based
algorithmic approach, in the differential diagnosis of trophoblastic
tumors and tumor‐like lesions. Ann Diag Pathol June;11(3);
2007:228–234.

127.Berkowitz RS, Goldstein DP, Bernstein MR. Methotrexate
with Citrovorum Factor Rescue as Primary Therapy for Gestational
Trophoblastic Disease. Cancer 1982;50:2024–7.

APPENDIX

128. Berkowitz RS, Goldstein DP, Bernstein MR. Methotrexate
infusion and folinic acid in the primary therapy of nonmetastatic
gestational trophoblastic tumors. Gynecol Oncol 1990;36(1):56–9.
129. Powles T, Savage P, Short D, Young A, Pappin C, Seckl MJ.
Residual lung lesions after completion of chemotherapy for gesta‐
tional trophoblastic neoplasia: should we operate? British Journal
of Cancer 2006;94:51–4.
130. Yang J, Xiang Y, Wan X, Yang X. The prognosis of gestational
trophoblastic neoplasia patient with residual lung tumor after
completing treatment. Gynecol Oncol 2006;103:479–82.
131. Abrão RA, de Andrade JM, Tiezzi DG, Marana HR, Candido
dos Reis FJ, Clagnan WS. Treatment for low‐risk gestational tro‐
phoblastic disease: comparison of single‐agent methotrexate,
dactinomycin and combination regimens. Gynecol Oncol 2008
Jan;108(1):149–53.
132. Bagshawe KD, Lawler SD, Paradinas FJ, Dent J, Brown P,
Boxer GM. Gestational trophoblastic tumours following initial
diagnosis of partial hydatidiform mole. Lancet 1990;335:1074–6.
133. Bower M, Rustin GJ, Newlands ES, Holden L, Short D, Foskett
M, Bagshawe KD. Chemotherapy for gestational trophoblastic
tumours hastens menopause by 3 years. Eur J Cancer
1998;34:1204–7.
134. Fisher RA, Khatoon R, Paradinas FJ, Roberts AP, Newlands ES.
Repetitive complete hydatidiform mole can be biparental in origin
and either male or female. Hum Reprod 2000;15:594–8.
135. Gerson R, Serrano A, Del Carmen Bello M, Lazaro M, et al.
Response of choriocarcinoma to paclitaxel. Case report and re‐
view of resistance. Eur J Gynaecol Oncol 1997;18(2):108–10.
136. Homesley HD, Blessing JA, Schlaerth J, Rettenmaier M, Major
FJ. Rapid escalation of weekly intramuscular methotrexate for
nonmetastatic gestational trophoblastic disease: a Gynecologic
Oncology Group study. Gynecol Oncol 1990;39(3):305–8.

EVIDENCE
The prevalence of PTD after diploid hydatidiform mole is 18%,
after triploid hydatidiform mole 0% (95% confidence interval: 0–
1.4%) (Evidence IIa)
Classification of hydatidiform mole according to ploidy (dip‐
loid/triploid) compared to rmorphology (complete/partial) gives a
better discrimination between hydatidiform moles with high risk
and hydatidiform moles with low risk of PTD (Evidence IIa)
Patients over 40 years with a molar pregnancy have an increased
risk of PTD (Evidence IIa)
If the initial serum hCG is greater than 100,000 IU/L, the risk of
PTD is increased (Evidence III)
10% of hydatidiform mole patients with an insufficient fall in
serum hCG can expect remission after uterine re‐evacuation
alone (Evidence III)
The incidence of twin pregnancies with hydatidiform mole and
normal foetus is 1:20,000–120,000 pregnancies, corresponding to
0.5–3% of registered trophoblastic diseases (Evidence IIa)
The risk of PTD after a twin pregnancy with hydatidiform mole
and a normal foetus is approximately 25% and does not deviate
significantly from the risk associated with a singleton hydatidi‐
form mole (Evidence III)
About 60% of women with a twin pregnancy with hydatidiform
mole will produce a living baby: median length of gestation is 34
weeks (Evidence III)
The frequency of hydatidiform mole among women who have
previously had one hydatidiform mole and later become pregnant
is 1–2% (Evidence IIa)
The empirical risk of a new molar pregnancy after two hydatidi‐
form moles is 10–23%. (Evidence IIa)
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The group of women with two or more hydatidiform moles is
heterogeneous. Some probably have a low risk of recurrence;
others have a hereditary very high risk of recurrence (Evidence III)

Menopause occurs 2 years earlier in women given combination
chemotherapy compared with those that receive MTX alone
(Evidence grade IIa)

Women with mutation in both alleles of NLRP7 or both alleles of
KHDC3L have an autosomal recessive hereditary disposition to
hydatidiform mole with a high penetrance (Evidence III)

Combination regimes (EMA‐CO and especially EMA‐EP) cause
grades 3 and 4 toxicity in up to 50% (Evidence IIa)

Women with mutation in both alleles of NLRP7 can achieve a
normal pregnancy using egg donation (Evidence III)

There is not complete agreement between the results of ploidy
determination with flow cytometry on fixed and on unfixed tissue
(Evidence III)

50% of patients with PTD can be cured with MTX alone (Evidence
IIa)

There is not complete agreement between the histopathologic
and the genetic classification of hydatidiform mole (Evidence IIa)

In 75% of patients with MTX resistance, hCG normalises on actin‐
omycin D therapy (Evidence IIa)
Actinomycin D causes more often than MTX hair loss, nausea and
vomiting, myelosuppression and stomatitis (Evidence IIa)

TABLE OF IMMUNOHISTOCHEMICAL CHARACTERISTICS OF GESTATIONAL TROPHOBLASTIC DISEASES
(Modified from Trophogram, Shih IM, chap. 20, Blaustein’s Pathology of the Female Genital Tract, Sixth edition)
Tumour

Cell type

CK18

HLA‐G

Ki‐67
index

hCG

P63

hPL

CD
146

Cyclin E

EPS

Intermediary trophoblast

++

++

<1 %

‐
*

‐

++

++

++

Intermediary trophoblast

++

++

>10 %

‐
*

‐

++

++

++

PSN

Intermediary trophoblast

++

++

<8 %

‐/‐

++

‐/+

‐/+

‐/+

ETT

Intermediary trophoblast

++

++

>12 %

‐/+
*

++

‐/+

‐/+

++

CC

Syncytiotrophoblast and
cytotrophoblast

++

++

>40 %

++

‐/+

‐/+

‐/+

PSTT

The table can be used as an algorithm. First, confirmation of suspicion of trophoblastic cells with staining for CK18 and HLA‐G. hCG‐
positive syncytiotrophoblast cells suggest choriocarcinoma. If choriocarcinoma is ruled out, P63 and hPL are used to differentiate be‐
tween tumours consisting of intermediary trophoblast of chorion type or implantation type. Ki‐67 can in addition differentiate between
EPS/PSTT and PSN/ETT. Because the range of the Ki‐67 index in PSN/ETT is very narrow, cyclin E can be used for additional discrimina‐
tion.
*Positive in multinuclear intermediary trophoblast cells.
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FLOWCHART IN A GYNECOLOGICAL SETTING

Ultrasonic suspicion of hydatidiform
mole

Measure serum hCG, haemoglobin,
thrombocytes, and blood type.

Regardless of gestational age,
evacuate ultrasonic-guided with suction catheter and blunt curettage.

Forward unfixed tissue for ploidy determination
Forward fixed tissue for histology

Hydatidiform mole not verified:
Manage according to abortion guidelines

After triploid hydatidiform mole: Measure serum hCG weekly until 2 consecutive undetectable values.

Hydatidiform mole verified:
If valid ploidy determination: Manage in accordance with ploidy.
If no ploidy determination: Manage as diploid
hydatidiform mole.
Discuss divergent results at MDT conference

After diploid hydatidiform mole and after mole
without known ploidy: Measure
serum hCG weekly until undetectable.
- If serum hCG is un-detectable before
56 days, discarge the patient after 4 undetectable
monthly values.
- If not, follow-up for 6 months

Safe contraception, e.g. birth control pills, should be used during the control period.
If serum hCG stagnates (less than 10% fall over 3 measurements), increases, or persists longer than 6 months,
the patient should referred to centralised work up.
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