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DNA analysis of partial hydatidiform mole 
revealing triandric monogynic tetraploidy
Triandrická monogynická tetraploidia ako výsledok DNA analýzy 
parciálnej moly hydatidózy
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Summary: The authors present a case of a partial hydatidiform mole where DNA analysis (STR – short tandem repeat genotyping) showed 
a triandric monogynic tetraploid genome composition with a XXXY gonosomal complement. This genetic finding clinicopathologically correlates 
with a partial hydatidiform mole, although it is rare in comparison with the typical, diandric monogynic triploid partial moles. The genetic 
analysis definitively confirmed the suspected dia gnosis of a partial mole. To exclude the possibility that molar pregnancy represented retained 
products of conception after elective pregnancy termination, STR profiles from molar pregnancy and previous products of conception were 
compared. Short tandem repeats genotyping is a useful molecular genetic method in the differential dia gnosis of partial hydatidiform moles, 
where clinical-pathological findings are frequently ambiguous.
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Súhrn: Autori prezentujú prípad parciálnej hydatidóznej moly, kde DNA analýza (STR – genotypizácia krátkych tandemových opakovaní) 
poukázala na triandrickú monogynickú tetraploidnú kompozíciu genómu s gonozómovým komplementom XXXY. Uvedený genetický nález, 
ktorý je zriedkavý v  porovnaní s  typickými, diandrickými monogynickými triploidnými parciálnymi molami, klinicko-patologicky koreluje 
s parciálnou molou. Genetická analýza definitívne potvrdila podozrenie na parciálnu molu. Pre vylúčenie možnosti pôvodu molárnej gravidity ako 
zadržané produkty koncepcie po predchádzajúcej tehotnosti ukončenej interrupciou, boli porovnané STR profily molárnej gravidity a produktu 
predcházajúcej koncepcie. Genotypizácia krátkych tandemových opakovaní je užitočná molekulárno-genetická metóda v diferenciálnej dia-
gnostike parciálnej hydatidóznej moly, kde sú klinicko-patologické nálezy často nejednoznačné.

Kľúčové slová: analýza DNA – genotypizácia krátkych tandemových opakovaní – tetraploidia – parciálna mola hydatidóza – zadržané produkty 
koncepcie

paring STR allelic profiles of the product 
of conception and of the parents [3,4]. We 
present a  case of a  clinically suspected 
PHM, where DNA analysis revealed a rare 
triandric monogynic tetraploid genome 
composition confirming the dia gnosis of 
PHM.

Case presentation
The 33-years-old, G3P1 patient was re-
ferred to the Centre for Gestational 

histopathological/ immunohistochemical 
appearance of PHMs is often ambiguous 
making it difficult to differentiate them 
from non-molar hydropic abortions. In 
these cases, genetic analysis is helpful 
in providing a  definitive dia gnosis. The 
ideal genetic dia gnostic method is DNA 
analysis, specifically short tandem repeat 
(STR) genotyping. STR genotyping makes 
it possible to determine the parental ori-
gin of the sets of chromosomes by com-

Introduction
Partial hydatidiform moles (PHMs) typi-
cally have a triploid diandric monogynic 
genome as a  result of dispermic fertili-
zation (dispermic PHM) or duplication of 
the paternal pronucleus (monospermic 
PHM). Less frequently, in approximately 
2–3% of the cases, a PHM has a tetraploid 
triandric monogynic genome composi-
tion as a result of trispermic fertilization 
(Fig. 1a) [1,2]. The ultrasonographic and 
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ping was performed with a quantitative 
fluorescence polymerase chain reaction 
(QF-PCR) technique using the commer-
cial kit GenePrint 10 System. Comparing 
the STR alleles of the chorionic villi and 
of the patient, a  triandric monogynic  
tetraploid composition of the genome 
of the products of conception was de-
tected confirming the dia gnosis of PHM 
(Fig. 2). According to the Amelogenin 
locus (sex determining marker), the go-
nosomal complement of the products of 
conception was XXXY (Fig. 2). Archived 
paraffin blocks from the previous electi-
vely terminated pregnancy were ana-
lysed to exclude the presence of PHM. 
DNA was isolated from chorionic villi 
using the QIAamp DNA FFPE Tissue Kit 
(QIAGEN) and STR genotyping was per-
formed. Allelic profiles of PHM, the pa-
tient and the sample from the elective 
pregnancy termination were compa-
red. STR analysis of the terminated  

cavity was fixed in formaldehyde for his-
topathologic analysis, while the other 
part was collected in normal saline for 
DNA analysis. Also, two millilitres of pe-
ripheral blood of the patient were col-
lected in EDTA for DNA analysis. The 
sample in physiological solution/ nor-
mal saline was immediately transported 
to the laboratory (the same work day) 
and dissected under a binocular loupe 
(Fig. 1c). Chorionic villi were collected, 
cleaned and stored at –20°C before DNA 
isolation.

The histopathological profile highly 
suggested PHM. Avascular, oedematous 
hydropic chorionic villi with a  variable 
degree of trophoblast hyperplasia were 
detected. Positivity of p57 in the cytotro-
phoblast excluded a complete hydatidi-
form mole.

DNA was isolated from chorionic villi 
and peripheral blood using DNeasy 
Blood & Tissue Kit (QIAGEN). STR genoty-

Trophoblastic Disease (Centre) of the 
Slovak Republic because of an ultra-
sonographically suspected partial hy-
datidiform mole (PHM). The patient 
underwent an elective pregnancy ter-
mination (at the 7th week of pregnancy) 
19 weeks before the referral to the Cen-
tre. The patient was concerned that the 
current pregnancy represents retained 
products of conception after the elec-
tive pregnancy termination. The date of 
the last menstrual period in the current 
pregnancy was not reliable/ accurate. 
A transvaginal ultrasonographic scan of 
the uterine cavity found non-homoge-
nous masses resembling PHM with fo-
cally increased vascularisation. Further-
more, a possible irregular gestational sac 
corresponding to 7–8 gestational weeks 
was detected. There were no signs of an 
embryo. Vacuum evacuation of the uter-
ine cavity was performed. One part of 
the tissue evacuated from the uterine 

Fig. 1. Mechanism of fertilisation and morphology of the presented tetraploid partial hydatidiform mole  
(Created with BioRender.com).
a) Fertilisation of the ovum by three sperms.
b) Zygote containing three paternal and one maternal sets of chromosomes.
c) Dissected – cleaned chorionic villi before DNA isolation under binocular loupe showing marked hydrops and absence of 
vascularisation (Photographed at Institute of Medical Biology, Genetics and Clinical Genetics, Faculty of Medicine, Comenius 
University Bratislava).
Obr. 1. Mechanizmus oplodnenia a morfológia prezentovanej tetraploidnej parciálnej hydatidóznej moly (vytvorené pomo-
cou BioRender.com).
a) Oplodnenie vajíčka tromi spermiami.
b) Zygota obsahujúca tri paternálne a jednu maternálnu sadu chromozómov.
c) vypreparované – očistené choriové klky pred izoláciou DNA pod binokulárnou lupou s výrazným hydropsom a absenciou 
vaskularizácie (Fotografované na Ústave lekárskej biológie, genetiky a klinickej genetiky lekárskej fakulty Univerzity Komenského 
v Bratislave).
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fresh-frozen unfixed chorionic villi (be-
cause formalin fixation leads to DNA 
fragmentation and decreases the chan-
ces for successful analysis). In our case, 
STR genotyping was essential to confirm 
the dia gnosis of PHM, and to prove the 
origin of molar pregnancy [8].

Conclusion
STR genotyping represents a  help-
ful tool with the potential of confirm-
ing or excluding the dia gnosis of PHM. 
The rare finding of a triandric monogy-
nic tetraploid genome composition with 
this method in cases of suspected PHM 
confirms the dia gnosis of PHM and indi-
cates the need for adequate follow up. 
The presented case highlights the im-
portance of centralized management 
of patients with gestational trophoblas-
tic disease to ensure the active cooper-
ation of gynaecologists, pathologists 
and geneticists familiar with this group 

ternal and maternal alleles, when there 
are three paternal chromosome sets, it is 
not possible to determine whether they 
originate from three different sperms. 
This is because a healthy man has typi-
cally up to two different alleles for one 
STR marker. That’s why the exact mech-
anism of fertilisation in these cases was 
long unknown until Bynum et al. in 
2020  published their study, where the 
Single-Nucleotide Polymorphism (SNP) 
array technique was used to define dif-
ferent paternal chromosomal contribu-
tions. They found out, that tetraploid 
PHMs arise when three different sperm 
fertilize a single, normal ovum [1].

STR genotyping is a  helpful tool in 
the differential dia gnosis of PHM, where 
the ultrasonographic and histopatholo-
gic profile is often not specific enough 
to provide a  definitive dia gnosis  [6,7]. 
According to our experiences, the ideal 
material for DNA analysis of PHM are 

pregnancy identified a monoandric mo-
nogynic diploid (biparental-physiologic) 
genome composition and a gonosomal 
complement XX, which is clearly distinct 
from the allelic profile of PHM. These re-
sults proved that PHM represents a new 
pregnancy after an elective pregnancy 
termination. Histopathological re-eva-
luation of the electively terminated pre-
gnancy also did not reveal any signs of 
a hydatidiform mole.

Discussion
In some rare cases, like in our presented 
case, PHMs arise from a zygote contain-
ing three paternal and one maternal 
sets of chromosomes (Fig. 1b). The re-
sult of STR genotyping of a  tetraploid 
PHM, proving the triandric monogy-
nic tetraploid genome composition, 
was first published in 2012 by Murphy 
et al.  [5]. Although STR genotyping is 
helpful in distinguishing between pa-

Fig. 2. Results of STR genotyping of the partial mole.
Loci proving the presence of three paternal (nonmaternal) alleles (♂) and one maternal allele (♀) in the partial hydatidiform 
mole, which points to a triandric monogynic tetraploid genome composition. The parental origin of the alleles was determi-
ned by comparison with STR genotyping results of the blood of the patient. Amelogenin (AMEL) locus proves the presence 
of three X and one Y chromosomes in the partial mole.
Obr. 2. Výsledky STR genotypizácie parciálnej moly.
lokusy dokazujúce prítomnosť troch paternálnych (nonmaternálnych) alel (♂) a jednej maternálnej alely (♀) v parciálnej hy-
datidóznej mole, čo poukazuje na triandrickú monogynickú tetraploidnú kompozíciu genómu. Parentálny pôvod alel bol určený 
porovnaním s výsledkami STR genotypizácie krvi pacientky. Amelogenínový (AMel) lokus dokazuje prítomnosť troch chromozó-
mov X a jedného chromozómu y v parciálnej mole.
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of diseases. The ideal way to collect bio-
logical material for yielding high qual-
ity DNA for STR genotyping is storing 
the bio psies in normal saline right after 
evacuation of the uterine cavity.
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