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Abstract. The term gestational trophoblastic disease is used to indicate a group of both
benign and malignant trophoblast, including molar degeneration of villi, hydatid mole,
invasive mole and choriocarcinoma.

This study shows a new classification of trophoblastic disease existing with a living
fetus or fetuses. Benign hydatid mole is the initial stage of the disease continuum,
whereas highly malignant choriocarcinoma is the final stage of this spectrum.
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INTRODUCTION

It is a very sad situation when a fetus is co-existing with mola or choriocarcinoma,
because of a very bad prognosis. This is why in such cases we called it: “ Sad Fetus Syn-
drome”.

Gestational trophoblastic disease is not a uniform condition. It includes a whole
group of both benign and malignant neoplasms of trophoblast.

These include: molar degeneration of villi, hydatid mole, invasive mole and-chorio-
carcinoma.

Benign hydatid mole is the initial stage of the disease continuum, whereas highly
malignant choriocarcinoma is the final stage of this spectrum [26].

In 1976, two forms of hydatid mole were recognized: complete mole and partial
mole [65]. It is clinically essential to differentiate them precisely. The risk of developing
choriocarcinoma when a pregnancy is complicated by complete mole is 2.000 to 4.000
times higher than when a delivery or miscarriage is not complicated [10]. Yet, there is
more and more evidence that partial mole does not incur such a risk [66].

Hyperplasia and neoplasms of trophoblast are more often encountered in multifetal
pregnancies [36]. They appear 6 or 7 times often than one might expect in pregnancies
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preceded by a twin delivery [15]. What is rare, but essential for the gestation develop-
ment, is when the trophoblastic disease is concomitant with a fetus or fetuses that
develop normally. This concurrence happens in 1:14.000 to 1:100.000 gestations, and in
1:26 of all trophoblast hyperplasia and neoplasm cases [6, 30]. A study suggests that the
simultanously existence of this pathology with a fetus that is developing normally indi-
cates that a multiple existed initially.

Such concurrence can have the form of:

1. large edematous changes within placenta/molar degeneration/concomitant with a
fetus or fetuses of normal development;

2. complete hydatid mole concurrent with living fetus and normal placenta;
3. partial hydatid mole concurrent with living or dead fetus;

4. choriocarcinoma concurrent with fetus of normal development.

Molar Degeneration of Villi [degeneratio hydatiosa Villi]

This condition is encountered relatively often in placentas from miscarriages or patho-
logical pregnancies [48]. Trophoblasts particularly often contain “empty” fetal ova.
Macroscopically, degenerative changes of villi resemble hydatid mole. The stroma
within the placenta is then clearly swollen in a grape-like form which results from
increased fluid accumulation in the mesenchymal stroma. Microscopically, the villi are
cyst-like dilated and the trophoblast proliferation is increased. Karyotyping the tissue
affected by molar degeneration showed that the diploid chromosome complement was of
46,XX or 46,XY types. When the polymorphism of the length of DNA restrictive frag-
ments was examined, the genetic material was found to have been of both parents’ ori-
gin, and identical with that in the tissue in the healthy part of the placenta. Thus one can
assume that the molar degeneration of villi which is concurrent with a living fetus does
not result from a pregnancy which initially was multiple [34, 42].

Only a microscopic or genetic examination can differentiate molar degeneration from
hydatid mole. Because of its small size and the presence of blood vessels, the degeneration
does not influence really negatively the intrauterine development of fetuses which have not
been injured by other factors. No malignant lesions have been found in such cases either.

Complete Hydatld Mola [mola hydatiosa completa]

This condition is the most commom form of hydatid mole. The world prevalence varies
geographically. The rate in US is 1:1,200 gestations, in Japan 1:500, in Indonesia 1:100
[49, 56, 70]. Its concurrence with a living fetus happens much more rarely, and ranges
from 1:22.000 to 1:100.000 [30].

The term “hydatid” dates back to the 6.th century AD and was then used by Aetius
of Amida [acc. 43]. The 12* century AD brings a legend which tells that Princess Marga-
ret of Flanders supposedly delivered 365 children all at once.

182 of them were considered to be boys and given the name of John, 182 were girls
and named Elizabeth. One “child” was believed to be a hermaphrodite and buried
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unchristened [acc. 50]. Although it is still unclear what is true in the legend, it is worth
noticing that even in those times there was interest in the sex of a mole.

Contemporary reports which are based on cytogenetic examinations have revealed a
diploid chromosome complement in complete mole tissue. In 90% the karyotype was
female 46,XX, and in 10% it was male 46,XY [32]. The result is quite surprising since
the ratio 1:1: should be more expected.

The studies based on the polymorphism analysis of chromosome DNA restrictive
fragments’ length [34, 40, 42, 46], on HLA haplotyping [28, 37] and om enzyme poly-
morphism [69] have proved that all nuclear chromosomes in 46,XX and 46,XY sets are
of paternal origin [androgenesis]. On the contrary, cytoplasmic DNA, present in mito-
chondria, is of maternal origin only [20, 64].

If hydatid mole contains 46,XX karyotype whose chromosomes are only of paternal
origin, it is due to the duplication of haploid [23,X] genetic material which derives from
a single spermatozoon [monospermia] [69]. The fact that there are no maternal chromo-
somes can be explained by the inactivation or lack of the nucleus in the egg cell. The
pathogenesis of complete hydatid mole of the 46,XY karyotype is based on the fertiliza-
tion of an “empty” non-nucleated egg cell by two spermatozoa at a time [dispermia]
[24, 33, 47, 58]. The survival of each cell depends on the fact if there is at least one chro-
mosome X in it. Thus the total lack of 46,YY karyotype in molar tissue could explain the
inability of such a zygote to survive.

At present, only complete mole is believed to be able to transform malignantly. It
refers to 15-20% of all cases [14, 58]. Different mechanisms of complete hydatid mole
pathogenesis [monospermia, dispermia] pose the question if the risk of choriocarcinoma
development is connected with its zygote type. Data published so far [14, 58] suggest
that it is the heterozygotic [46,XY] form of complete mole that transforms malignantly
rather than its homozygotic [46,XX] one.

The findings of genetic and cytogenetic studies presented in this paper suggest that
the concurrence of complete mole with a living fetus results from a pregnancy which
initially was multiple. It is impossible for a fetus of normal development to originate
from a cell line containing only paternal genetic material. What also proves the dizygot-
ism of such a pregnancy is that the karyotype of the tumour tissue and that of the nor-
mally developing fetus are different [23, 34]. A group of experts discovered 46,XX kar-
yotype in the complete hydatid molar tissue, whereas the normally developing fetus had
46,XY karyotype. They also reviewed the relevant literature and found that in 46 twin
and 1 triple pregnancies, all of which were complicated by complete mole, the sex of a
normally developing fetus was male in 15 cases, female in 9 and in the other cases the
sex of the newborns had not been mentioned.

Only 3 “triple” pregnancies where complete mole was concomitant with two nor-
mally developing fetuses have been described so far {1, 44, 53]. In all these cases multi-
ple pregnancies resulted from ovulation stimulating therapy by means of klorifen and
jumal menopausal gonadotropin. Such a stimulation triggers polyovulation but at the
same time the risk of pathological, non-nucleated egg cells being created, which after
fertilization develop in the form of complete mole. So far it is possible to explain only
the pathogenesis of this phenomenon.

An important point in multiple pregnancies complicated by compiete mole is how the
pathologically changed trophoblast influences the course of the gestation and the prog-
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nosis for the developing fetus or fetuses. Such pregnancies usually terminate spontane-
ously in the 2nd trimester [1, 4], and the survival rate of extremely premature infants is
almost zero. Yet, there have been cases describing gestations which lasted over 31 weeks
[6, 27, 59]. Despite the fact that these reports are not exhaustive, complete hydatid mole
does not seem to have significantly negative influence on a normally developing fetus,
excluding intrauteral hypotrophy and prematurity. What is worth noticing is the fact that
. in over half of the cases the placentas which developed normally and those molarly
changed were implanted rather far away from each other. The course of gestation is
sometimes complicated by early appearance of EPH gestosis. The symptoms may some-
times be so increasingly severe that gestation has to be terminated as early as before the
20th week [34]. The perinatal period is often also complicated by higher bleeding from
the uterine cavity.
After such a pregnancy, the patient needs to be routinely monitored for a malignant
lesion, which can appear in such cases.

Partial Hydatid Mole [mola hydatiosa partialis]

Among pathologies of the fetal ovum, partial hydatid mole is relatively rare. Among
trophoblast hyperplasia and neoplasms, it is observed in around 25% of cases [40]. It
usually creates a focal lesion within the normal tissue of a placenta. Apart from tumour
tissue, partial mole can be differentiated from complete mole by the presence of
unchanged elements of fetus or afterbirth [31, 60]. The amount of such elements can
vary considerably: from a microscopically undetectable fetus to a viable one. Here, a
cytogenetic examination characteristically reveals a polyploid karyotype, usually in the
form of 69,XX or 69,XXY triploidy [40, 61, 62]. 69,XXY karyotype has never been
observed here [29, 40]. This phenomenon can be explained by very weak proliferation of
these cells. The impairment of their vitality, often leading to early miscarriages [3-4
weeks after conception] [9], could be responsible for the absence of the 69,XXY triploid
chromosome set in partial mole. The fact that 69, XXY karyotype predominates 69, XXX
more than one could expect, can also be explained by the impairment of conceptus
development [40].

Genetic studies have proved that when the karyotype in partial mole is triploid, two
genomes are generally of paternal and one of maternal origin [38, 40]. Thus, dispermia
seems to be the ethiological factor, i.e. a single egg cell being fertilized by two spermato-
zoa. The analysis of mitochondrion DNA has shown that both in partial and complete
moles the cytoplasmic genetic material was only of maternal origin, as it happens in a
normal result of conception [39].

In the literature there have been cases where in partial mole the karyotype was tetra-
ploid, mosaicked [diploidy/tetraploidy] and even diploid [40, 54, 62]. Paternal material
was prevalent everywhere there. In 92,XXXX tetraploidy, there were 3 paternal and 1
maternal genomes. The probable ethiological machanism here was the fertilization of a
single egg cell by 3 sprematozoa. In partial mole with a diploid karyotype, chromosomal
DNA contained both parents’ genetic material [40], but paternal material predominated.
This suggests that two different cell populations are simultaneously present in the
tumour tissue. This mole might have been initially a twin pregnancy.
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Animal experiments have highlighted that paternal and maternal genomes affect a
developing conceptus differentlty [5, 57]. The paternal genome stimulates the develop-
ment of trophoblast, whereas the maternal one that of embryoblast. The results of the
examinations can be used to explain the pathogenesis of various types of mole. In com-
plete hydatid mole with a diploid, fully androgenetic chromosome set, trophoblast
hyperplasia accompanies the lack of the development of embryonal tissue. On the other
hand, in partial mole of triploid karyotype [2 paternal and 1 maternal sets] trophoblast
hyperplasia is not as big and there are fewer elements of fetus and afterbirth present. It
has been observed that when a double paternal genome was present, all triploid karyo-
type gestations had become molar, whereas when there were two maternal genomes, it
referred to only 14% [17]. Malignant transformation also depends on how much pater-
nal genomes predominate over maternal ones [40]. Unlike the trophoblast of normal
gestation, androgenetic complete mole is the most vulnerable to such a change. Partial
hydatid mole {2 paternal and 1 maternal sets] would be, then, of an intermediate risk.
Consequently, both the morphological features of a mole and the risk of its transforma-
tion into choriocarcinoma depend on the paternal versus maternal genome ratio in a
zygote.

The findings presented in this study suggest that in some cases partial mole concur-
rent with a living fetus may result from a pregnancy which was multiple initially. The
presence of a triploid or tetraploid karyotype with a predominant paternal chromosome
set excludes any possibility for a normal fetus to develop. Such a possibility would exist
only if maternal genomes were predominant.

The prognosis for gestations of this kind is poor. Most of them terminate spontane-
ously in the 1% trimester. It refers more often to the cases of 69,XXY karyotype than
those of 69,XXX. There has been a case [51] of twin pregnancy which was monochorial,
diamniotic and complicated by partial mole, and which was nevertheless carried till the
3 trimester. The fetus with molar lesions in part of its placenta had a considerable retar-
dation of the intrauterine growth and died before being born. Yet, the other fetus devel-
oped normally.

When pregnancies were complicated by partial mole with a diploid karyotype, serum
HCG and AFP levels were considerably higher in pregnant women [21].

In case of partial mole, prognosis is very good. So far there is no convincing evi-
dence which could confirm a malignant transformation. Once the afterbirth leaves a
woman’s body, the danger practically disappears. Yet, it does not mean that such a dan-
ger does not exist at all. One report [3] says that because of a persistingly increased HCG
level during the puerperium, it was necessary to intervene therapeutically in 1:200 cases.
Thus all patients after pregnancies complicated by partial mole have to be routinely
folled-up.

Choriocarcinoma
It is an extremely malignant form of a trophoblast neoplasm. In most cases it appears
after past complete hydatid mole, but it can also occur after miscarriage, normal labour

or ectopic pregnancy.
A cytognetic analysis of choriocarcinoma tissue showed a diploid chromosome com-
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plement. What is surprising is a very high occurrence rate of 46, XY heterozygotic type
[55, 63]. A genetic analysis based on determining the length of DNA restrictive frag-
ments and antigens of HLA-DQ type proved that there was only paternal material in can-
cerous tissue [25, 46].

The concurrence of choriocarcinoma and a full-term, normally developed fetus is a
rare phenomenon. So far there have been as few as some tens of such cases described
{7, 8, 11, 12, 18, 19, 22, 35, 41, 45, 52]. The occurrence rate of such cencomitance
seems higher, but in many cases it is unrecognized. If there are no clinical symptoms of a
trophoblast disease and at the same time the pregnancy develops normally, the physician
does not assume there is such a pathology in process. A right diagnosis is even more dif-
ficult because the neoplastic focus is usually small in size and macroscopically very
much resembles placental infarct, which is encountered fairly often. One has to believe
that choriocarcinoma diagnosed after normal labour or miscarriage, at least in part of
cases, existed in the time of gestation.

Choriocarcinoma, as it has been said before, in most cases is the continuum of com-
plete hydatid mole. Thus, the presence of its focus in a full-term pregnancy placenta with
a normally developing fetus suggests that the gestation was initially multiple. The
peripheral localization in the placenta may also result from this course of the disease.
Another explanation could be the transformation of partial hydatid mole into choriocar-
cinoma. Yet, contemporary cytogenetic studies do not confirm this concept. Another
mechanism of the appearance of a neoplastic focus in a placenta can be its metastases
from an activated latent form of cancer. There has been a case described of choriocarcin-
oma symptoms which appeared after the latency period as long as 10 years after the last
pregnancy [2].

In most cases choriocarcinoma concomitant with a normal placenta and full-term
fetus is undiagnosed during the pregnancy. Very often there are no symptoms of the dis-
ease then [52]. Non-metastatic forms of choriocarcinoma may not be revealed because
after the delivery they leave the woman’s body together with the afterbirth. In the perina-
tal period, choriocarcinoma metastases are sometimes diagnosed as embolia by amniotic
fluid, DIC or thrombo-embolic disease. A postpartum macroscopic evaluation of each
placenta lesion. In most cases cancerous foci are very small in size: from microscopic to
2-3 cm in diameter [11] and resemble common placental infarcts [52]. In such cases a
right diagnosis is made only after a few months following the childbirth. Then clinical
symptoms of the disease appear and they have the form of pathological bleeding from
the genital tracts, and of lung, vagina, liver or brain metastases. Such delayed recogni-
tion worsens the prognosis considerably.

Some symptoms may suggest that a choriocarcinoma is developing in the placenta.
This neoplasm is very invasive. Its development may lead to the damage of unchanged
placental trophoblast and subsequently to a fetus-to-mother blood shunt. Depending on
how big the damaged vessels and the damage itself are, the fetal exsanguination can be
chronic or acute and massive, and can result in [19, 52]:

1. the presence of fetal blood cells in maternal blood circulation;
2. nonhemolytic anemia of fetus;

3. generalized edema of fetus;
4

. sudden intrauterine death of fetus.
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Thus, in case of unexpected intrauterine death or unexplained anemia or generalized
edema of a fetus, after the delivery the placenta must be carefully examined mascroscop-
ically, and biopsy specimens from suspected regions taken for a histological examina-
tion. Examining fetal blood cell in pregnant women can also be helpful.

Macroscopically, a neoplastic lesion looks like a small white and grey region, resem-
bling infarct; it may also resemble haemorrhagic nodules [11, 52] localized at the edge of
a placenta [52]. In case of a chronic feto-maternal blood shut, the placentas after deliver-
ies were described as pale, tumid, large, and their weight 800 to 1.300 grams [19].

All patients with choriocarcinoma “in situ” should be monitored after the childbirth.
This helps to discover an early recurrence of the disease.

Choriocarcinoma can be dangerous to a concomitant living fetus for the following
reasons {11, 52]:

1. pre-mature birth resulting from maternal complications caused by metastases;
2. fetus affected by severe anemia and generalized edema;
3. fetal necrosis caused by massive exsanguination into maternal circulatory system;

4. fetal necrosis or newborn’s death caused by direct metastasis of the cancer.

Although metastatic choriocarcinoma in a newborn is observed very rarely, it should
always be considered. Generally after the birth, there are no clinical symptoms which
may suggest that the newborn suffers from the disease. They begin to appear between the
27 and 6" month of an infant’s life [13, 67]. That is why all the children from gestations
complicated by choriocarcinoma need to have HCG levels tested from the birth till the
6" month of their lives.

As we have already mentioned trophoblast hyperplasia or neoplasm can be concur-
rent with a living fetus or fetuses. Thanks to placenta morphological examinations, 5
types of such coexistence have been distinguished [6]:

1. small, local vesiculiform degeneration of trophoblast, which develops in a single
placenta and affects only one cotyledon;

2. multifocal vesiculiform degeneration in a single placenta;

3. almost complete degeneration of a single placenta which is in a common amniotic
sac with a normally developing fetus;

4. massive molar lesion, but limited only to part of placenta;

5. molar changes affect one of two seperate placentas.

According to our study, numbers 4 and 5 are best to define cases of dizygotic twin
pregnancies where one of the embryos has changed neoplastically. Unfortunately, most
molar afterbirths, concomitant with a living fetus, described so far did not undergo a
chromosomal analysis. Thus, an initially multiple pregnancy cannot be excluded when
only minute molar lesions are revealed in a placenta.

The most effective way to diagnose gestational trophoblastic disease is sonography
[16, 68]. The image is very characteristic and looks like “blizzard ”. Yet, mole concomi-
tant with a living fetus or fetuses often happens to be unrecognized during pregnancy. It
is not diagnosed before a postpartum examination. Such diagnostic delays may be due to
the fact that the sonographist does not realize that such a concurrence is at all possible,
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especially that a living fetus concomitant with a mole is rather rare. It is particularly dif-
ficult to diagnose partial mole. When there are only small pathological changes in a pla-
centa, high resolution equipment has to be used to make them visible. In other cases,
when the number of fetal elements is very small, it may be very difficult to differentiate
them from complete mole. It is possible to recognize molar degeneration of villi only in
a postpartum microscopic examination of the afterbirth.

In the differential sonographic diagnostics one has to assume a living fetus may be
concurrent with:

1. uterine myomas [especially those undergoing necrosis];
“empty ” fetal ovum;

intrauterinely necrotic fetal ovum;

extravasated, coagulated blood;

additional placental lobe;

A O T

placental haemangioma.

Until recently, trophoblastic tumours were differentiated only basing on a histologi-
cal examination. A cytogenetic analysis seems jest as important. It enables particular
kinds of mole to be differentiated from one another precisely. Consequently, it makes it
possible to determine early the feasibility of a malignant transformation.

Table 1

. Elements of Nuclear Malignant
Kind of pathol Karyot

e of patology fetus and afterbirth aryotype genetic material transformation
Molar degeneration present 46,XX or from both absent
of villi 46, XY parents
Partial hydatid present mostly polyploid paternal doubtful
mole 69, XXX prevalence
Complete hydatid absent diploid 46,XX, less paternal 46,XX in 20%
mole often 46, XY 46,XY in 40-60%
Choriocarcinoma absent diploid paternal malignant tumor

often pathological
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