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Abstract

Purpose

The aim of this review is to provide an overview of existing literature and current knowledge
on fertility rates and reproductive outcomes after gestational trophoblastic disease.

Gestational trophoblastic disease (GTD) is a heterogeneous group of disorders associated with
abnormal proliferation of trophoblast and their course is characterized by varying degrees of
malignancy. WHO classified GTD into three categories: tumor-like lesions, molar
pregnancies and gestational trophoblastic neoplasms. HM is characterized by abnormal
proliferation of both syncytiotrophoblast and cytotrophoblast, edema of placental villi, with or
without the presence of a fetus. Complete and partial moles have been classified as two
separate disease entities, and their division depends on the genetic material they contain. The
complete mole has a complete set of chromosomes coming only from the paternal genome,
while the partial mole is triploid and the genetic material transferred comes from the father
and mother. Post-molar gestational trophoblast neoplasia (GTN) is a clinical diagnosis based
on the observation of a persistent increase or persistently high hCG concentration after
evacuation of the mole, requiring evaluation and treatment. Invasive hydatidiform mole,
together with choriocarcinoma and placental tumor, belong to gestational trophoblast
neoplasia. Currently, research has shown that short tandem repeat (STR) genotyping is the
gold standard for making the correct diagnosis and this test should be performed if possible.
Ultrasound examination has replaced all other non-invasive methods of diagnosing gestational
trophoblastic disease. Imaging tests can show: an empty fetal egg, a "blizzard" image, and
fetal death around the 8th-10th week of pregnancy. After the end of a mole pregnancy,
patients must have the hCG (chorionic gonadotropin) level in the blood serum checked on
days 1, 7, 14, 21, etc. To talk about a favorable prognosis after the treatment is to achieve
normal hCG level within 18 weeks. It is also extremely important to determine the stage of
advancement of cancer lesions in order to implement appropriate treatment. To determine the
invasiveness of GTN several laboratory and imaging tests must be performed which will
enable us to determine cancer progression with the greatest possible accuracy. GTD diseases
originate from both syncytiotrophoblast and cytotrophoblast tissues and as a result of which
they produce an extremely sensitive marker - human chorionic gonadotropin. The facts stated
above and significant sensitivity to chemotherapy mean that the average cure rate for this
disease currently exceeds 90%. Although the main treatment of gestational trophoblast
neoplasia involves the use of cytostatics, in cases with worse prognosis, i.e. those with a

higher risk, surgery turns out to be an invaluable treatment method.
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Introduction

Gestational trophoblastic disease (GTD) is a heterogeneous group of disorders associated with
abnormal proliferation of trophoblast and their course is characterized by varying degrees of
malignancy. The moles were first described by Hippocrates (470410 BC) who explained
their formation through the consumption of dirty water by the pregnant women, where the
water originates from the marshes. GTD was classified into three categories: tumor-like
lesions, molar pregnancies and gestational trophoblastic neoplasms. Molar pregnancies
usually occur as hydatidiform mole (complete or partial). Hydatidiform is a benign placental
tumor with malignant potential and it is considered as a pre-cancerous condition. HM may
also present as invasive and metastatic type. ['™*] Gestational trophoblastic tumors have been
categorized as epithelial trophoblastic tumor (ETT), placental site trophoblastic tumor (PSTT),
gestational choriocarcinoma and mixed trophoblastic tumor. However, tumor-like lesions
manifest as exaggerated placental site reaction and placental site nodule and plaque. [!] The
above-mentioned entities are characterized by different histopathological features. Benign
tumors include hydatidiform mole, while the remaining tumors are malignant. [°] A common
feature of all pathological entities belonging to gestational trophoblastic disease is the
secretion of chorionic gonadotropin into the blood and chemosensitivity (except for placental
tumor). In order to quickly diagnose and implement appropriate treatment it is extremely
important to understand the pathophysiology of this disease. In the era of ultrasound, it is
possible to identify mole pregnancies very early, even before the manifestation of clinical
symptoms. [+] Modern methods of chemotherapy have made it possible to use cytostatics as
a therapy with the prospect of complete recovery; in the past the diagnosis of gestational
trophoblastic disease often resulted in the patient's death. [ %’ ] However, the importance of
surgical treatment cannot be forgotten, as it is extremely useful in clinical cases with poor
prognosis. Hydatidiform mole is a benign placental tumor with malignant potential. [>%°] It is
characterized by abnormal proliferation of both syncytiotrophoblast and cytotrophoblast,

edema of placental villi, with or without the presence of a fetus. Currently available data
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indicate that the main role in the development of a mole is played by angiogenic factors:
vascular endothelial growth factor (VEGF) and epithelial growth factor receptor (EGFR).
Hydatidiform mole is most often diagnosed in the first half of pregnancy. The most important
and common symptom is vaginal bleeding, with possible excretion of swollen villi. Invasive
mole is a hydatidiform mole in which villous trophoblasts invade the myometrium or blood
vessels or even metastasize to extrauterine sites.[ '*'?] Invasive hydatidiform mole, together
with choriocarcinoma and placental tumor, belong to gestational trophoblast neoplasia. It
infiltrates surrounding tissues and may cause metastases, which are most often located in the
lungs and vagina. Invasive mole may develop on the basis of a mole, usually complete, or
may be invasive from the beginning. ['*] The risk factors include the mother's age under 16 or
over 35, smoking, previous miscarriages, previous molal pregnancy and a lack of carotene in
diet during pregnancy. The symptoms are similar or the same as in the case of mild
gestational trophoblastic disease. ['4]

Clinical observation may reveal larger uterine dimensions than expected for a given
gestational age, thecalutein cysts, lack of fetal heart activity, hypervomiting leading to early
gestosis, pregnancy-induced arterial hypertension in the first trimester, and abnormally high
hCG levels in relation to the gestational age. [ °] The chromosome constitution of complete
moles is usually 46,XX A partial mole manifests itself as a missed miscarriage. Thanks to the
widespread use of ultrasound in the diagnosis of pregnant women, the incidence of symptoms
has significantly decreased. [ '>!>16 ] Epidemiological studies have observed high regional
variability in the incidence of the above pathology. Based on statistics from Europe, New
Zealand, Australia and North America, the estimated incidence was 0.57-1.1 cases per 1000
pregnancies, while in Japan and Southeast Asia these values ranged around 2 cases per 1000
pregnancies. The age of the patient seems make the highest risk factor of hydatidiform mole
occurrence. Studies have shown that the incidence of this disease increases in patients under
20 years of age and in patients over 40 years of age. Statistically, 20% of GTN’s are teenage
pregnancies. Another risk factor was identified as a previously occurring hydatidiform mole.
However, the occurrence of the disease does not affect the reproductive capacity of female
patients. [1771°]

Complete and partial moles have been classified as two separate disease entities, and their
division depends on the genetic material they contain. The complete mole has a complete set
of chromosomes coming only from the paternal genome, while the partial mole is triploid and
the genetic material transferred comes from the father and mother. [°] From a clinical point of

view, such reproduction of genetic material may lead to the development of gestational
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trophoblast neoplasia, which, without proper treatment, may result in the woman's death. [2°]

The differentiation table is presented below.

Table 1. Features of complete and partial mole

signs of fetal presence

amnion, fetal red blood cells

swelling of the villi
trophoblast proliferation

p57 protein (in staining)

do not occur

do not occur

scattered
scattered

occurs

Characteristic Complete mole Partial mole
- 169.XXX or 69,XXY 2/3 paternal
karyotype 46,XX or 46,XY paternal origin | .
origin, 1/3 maternal origin
histopathology

may occur

occur

changeable
focal changes

current

clinical form

clinical diagnosis

size of the uterus

thecalutein cysts
complications
Postmolar gestational

trophoblastic neoplasia

molal pregnancy or incomplete
spontaneous miscarriage

up to 50% of cases exceed the

size appropriate for gestational

age

9-25%
6-20%
7-30%

incomplete spontaneous

miscarriage

small in relation to gestational

age

rarc
rarc

2,5-7,5%

Post-molar gestational trophoblast neoplasia (GTN) is a clinical diagnosis based on the

observation of a constant increase or persistently high hCG concentration after evacuation of

the mole, requiring evaluation and treatment. [°] Complete hydatidiform mole was identified

as a high-risk factor for development of GTN and it is more likely for this condition to occur
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in cases of heterozygous HM rather than in cases of monospermic moles. [2!] In addition, a
previous cesarean section is considered as one of the risk factors for GTN and invasive mole.
[ 22] It is still unknown why some HM regress spontaneously after treatment while others
progress to GTN. [2*] GTN is most often a consequence of a molar pregnancy in the history of
the disease, but it can also occur after any other pregnancy. The symptoms of GTN are non-
specific and may ever appear as asymptomatic. Imaging shows an enlarged and irregular

uterus as well as enlargement of both ovaries. Patients often report irregular vaginal bleeding.

[*]

Diagnostics

If a molal pregnancy is suspected, chorionic gonadotropin (characterized by very rapid and
uncontrolled increase in blood serum level) should be tested. The patient's blood group should
be determined as well. Ultrasound examination has replaced all other non-invasive methods of
diagnosing gestational trophoblastic disease. [>°] Thanks to ultrasound, the initial diagnosis of
molal pregnancy is most often possible at its early stage between the 8th and 10th week of
pregnancy before the appearance of clinical symptoms. Imaging tests may show: an empty
fetal egg, a "blizzard" image and fetal death around 8-10 weeks. week of pregnancy. [*°29]
Currently, research has shown that short tandem repeat (STR) genotyping is the gold standard
for making the correct diagnosis and this test should be performed if possible. [ '] Currently,
p57 immunostaining and genotyping are used as important additional methods for the
differential diagnosis and treatment of GTD. [*7]

After the end of the mole pregnancy, patients must have the level of hCG (chorionic
gonadotropin) in the blood serum checked on days 1, 7, 14, 21, etc. To talk about a favorable
prognosis after the treatment, the hCG level should return to normal. The diagnosis of
gestational trophoblastic neoplasia should be clinically suspected when the hormone
concentration increases. In 2000, FIGO standardized the hCG concentration values as criteria
for diagnosing extramacular GTN. [*>%%]

Conducting rapid diagnostics using various imaging tools allows for early detection of the
disease. Given the availability of sensitive hCG tests and the introduction of effective

chemotherapy, this once fatal cancer is now curable. [>>]
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Criteria for the diagnosis of GTN

1. hCG concentration after mole evacuation

- maintained constant (=10%) concentration in 4 determinations over 3 weeks

- persistent increase in concentration by >10% in 3 determinations over 2 weeks

- persistent detectable concentration >6 months after mole evacuation

2. Presence of metastases

3. Histological diagnosis of GTN

- invasive mole

- choriocarcinoma

- tumor of the placental site

- epithelial trophoblastic tumor. [>73]

It is also extremely important to determine the stage of advancement of cancer lesions in
ogrder to implement appropriate treatment. To determine the invasiveness of GTN, several
laboratory and imaging tests must be performed, which will enable us to determine cancer
progression with the greatest possible accuracy.

Determining the stage of clinical advancement is based WHO score system for accessing risk
groups (Table 2) FIGO 2000 anatomical classification system (Table 3). Depending on the
number of points, patients were divided into two groups: low risk and high risk. The table
below shows how the risk rating is determined. Each prognostic factor was assigned a score.
All scores for each predictor are then summed to calculate the WHO risk score.

Low risk is less than or equal to 6. The prognosis for people with low-risk cancer is good,
even if the cancer has spread, treatment is usually very effective.

High risk is a score of 7 and above. People with high-risk cancer may require more intensive

treatment despite local tumor growth and the absence of metastases.
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Table 2. WHO risk score.

Prognostic Factor

IgStage I Disease is only in uterus.
| Stage 11 GTD extends outside the uterus but is limited to the genital structures.
Pr‘Stage 111 GTD extends to the lungs and may or may not involve the genital tract.
| Stage IV GTD has extended to other distant sites, called metastasis.
Mc

LCSS UIdIil < 4100 7 10 1Z IVIOIT UIdIl ITZ
pregnancy
Pretreatment hCG Greater than 10* to

Less than 10° 103 to 10* 10° or more
(IU/mL) 103
Largest  tumor  size,Less than 3

including uterus

centimeters (cm)

3 to less than 5 cm

5 cm or more

_ gastrointestinal o
Site of spread lung spleen or kidney brain, liver
tract
Number of tumors that
Zero 1to4 5to8 More than 8
have spread*
Number of drugs used to
treat the tumor that haveNone None 1 drug 2 or more drugs

not worked

In order to determine the advancement of the disease it is critical to use FIGO staging is also

presented below. [3°1]

80




Treatment

Treatment of a hydatidiform mole involves procedure called vacuum removal of the mole
under ultrasound guidance, which is the preferred method in patients who want to preserve
fertility. The procedure should be performed immediately due to the risk of complications,
which increases with gestational age. The procedure is usually performed under general
anesthesia but in a cooperative patient with a small uterus local or regional anesthesia may be
used. After emptying the uterus, anti-D immunoglobulin should be administered in RhD-
negative women. It is also necessary to monitor the oxygen saturation of arterial hemoglobin
in women with a uterine size exceeding that typical for 14 weeks of gestation, as well as to
measure the hCG level. Complications depend on the initial size of the uterus, if it is larger
than the appropriate one according to the gestational age corresponding to 14-16 weeks, their
frequency is 25%, but less common in patients with a smaller uterus. [3>*] The prognosis in
women after mole evacuation is very good, the main risk is incomplete removal, therefore
ultrasound control is required up to 15 days after the procedure. [>3734]

GTD diseases originate from both syncytiotrophoblast and cytotrophoblast tissues, because of
which they produce an extremely sensitive marker - human chorionic gonadotropin. The
above fact and significant sensitivity to chemotherapy mean that the average cure rate for this
disease currently exceeds 90%. Although the main treatment of gestational trophoblast
neoplasia involves the use of cytostatics, in cases with worse prognosis, i.e. those with a
higher risk, surgery turns out to be an invaluable treatment method. Chemotherapy still
remains as the standard treatment for GTN and is based on FIGO staging. Single agent
chemotherapy is administered to patient with I stage or stage II/III, if the WHO score is <7.
Patient with stage IV or WHO score > 7 are considered as a high-risk group and should be
given multi-agent chemotherapy. [*3] However, recent studies have shown that treatment with
anti-PD1/PD-L1 immune checkpoint inhibitors holds great promise with relapse cases. [33-¢]
Approximately half of the cases of patients from high-risk groups (FIGO stage IV) and those
receiving 7 or more points on the modified WHO point scale require therapeutic surgical
procedures, despite the introduction of basic pharmacotherapy. [*¢]

The treatment of low-risk patients involves chemotherapy, as the cure rate is estimated to be
approximately 100%. The cytostatics used include methotrexate and dactinomycin. Clinical
trials of their therapeutic effectiveness showed a significantly higher percentage of complete
response to treatment achieved during treatment with dactinomycin at a lower dose. Gentle

induction chemotherapy helps reduce early deaths in patients with extensive tumor burden,
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but late mortality still occurs from recurrent resistant tumors. [ 7 ] However, the significant
toxicity of dactinomycin compared to methotrexate should be emphasized. Recent studies
have shown that treatment consisting of methotrexate and folic acid, aministered for 8 days,
remains the best option for patients presenting with low-risk postmolar GTN. [*¥]

The use of adjuvant surgical procedures in patients from higher risk groups is primarily aimed
at reducing the tumor mass, removing resistant disease in the uterus or at the site of metastasis,
stopping hemorrhage caused by the tumor or its metastasis, as well as treating infected tumors.
[3°49] The most common and preferred procedure is hysterectomy performed in patients with
persistent or chemoresistant focal lesions as well as to stop hemorrhages. In the case of an
isolated lung metastasis, we perform resection of a part of the lung using thoracoscopy or
thoracotomy. Less frequently used procedures that are used to stop hemorrhage include
embolization of the uterine arteries, ligation of the internal iliac arteries, or embolization of
the uterine arteries in the case of more profuse hemorrhage in patients who want to preserve

fertility. [>374].

Conclusions

Available diagnostic and therapeutic measures enable early and quick diagnosis and
implementation of treatment. This procedure ensures a high percentage of complete cures for
patients suffering from mole acinar. It is important to choose targeted therapies individually,
depending on the criteria met by the patient and her needs.

Authors Contribution:

Conceptualization, HS, AM, AS; methodology, PB; check, AN and ZM; formal analysis, PG;
writing - rough preparation, HS, PB and AS; writing - review and editing, AM, PG;
supervision, ZM, AN, ; project administration, HS; receiving funding, AS,PG. All authors
have read and agreed with the published version of the manuscript.

Founding Statement: This study didn’t acquire external funding.

Institutional Review Board Statement: Not applicable

Informed consent statement: Not applicable

82



10.

1.

12.

Conflicts of Interest: The authors declare no conflict of interes

References

Kaur B. Pathology of gestational trophoblastic disease (GTD). Best Pract Res Clin Obstet
Gynaecol. 2021;74:3-28. doi:10.1016/J.BPOBGYN.2021.02.005

Onwere C, Vakharia HN. Crash Course. Potoznictwo i Ginekologia. Wroctaw: 3rd ed. Edra
Urban&Partner; 2008. p. 152-155

Leszczynska-Wierzba A, Szewczyk G. Diagnosis and treatment of trophoblastic proliferations
and neoplasms. (Diagnostyka oraz leczenie rozrostéw 1 nowotwordéw trofoblastu).
Ginekologia po Dyplomie. 2021. [in Polish]

Jedryka M, Kornafel J. Role of surgery in treatment of gestational trophoblastic disease.
(Znaczenie chirurgii w leczeniu cigzowej choroby trofoblastycznej). Current Gynecologic
Oncology. 2011;9(2):114-121. [in Polish]

Soper JT. Gestational Trophoblastic Disease: Current Evaluation and Management. Obstetrics
and Gynecology. 2021;137(2):355. doi:10.1097/A0G.0000000000004240

Stevens FT, Katzorke N, Tempfer C, et al. Gestational Trophoblastic Disorders: An Update in
2015.  Geburtshilfe ~ Frauenheilkd.  2015;75(10):1043-1050.  doi:10.1055/S-0035-
1558054/ID/R966-17/BIB

Drabik M, Michalski W. Treatment of gestational trophoblastic disease. (Leczenie cigzowej
choroby trofoblastycznej). Ginekologia Onkologiczna. 2006;4(2):79-89. [in Polish]

Lurain JR. Hydatidiform mole- diagnostics and treatment. (Zasniad groniasty —
rozpoznawanie 1 leczenie). Ginekologia po Dyplomie. 2019; 63(4) [in Polish]

Shanbhogue AKP, Lalwani N, Menias CO. Gestational Trophoblastic Disease. Radiol Clin
North Am. 2013;51(6):1023-1034. doi:10.1016/j.rc1.2013.07.011

Hoffner L, Surti U. The genetics of gestational trophoblastic disease: a rare complication of
pregnancy. Cancer Genet. 2012;205(3):63-77. doi:10.1016/J.CANCERGEN.2012.01.004
Rahat B, Najar RA, Hamid A, Bagga R, Kaur J. The role of aberrant methylation of
trophoblastic stem cell origin in the pathogenesis and diagnosis of placental disorders. Prenat
Diagn. 2017;37(2):133-143. doi:10.1002/PD.4974

Kumar V, Abbas AK, Aster JC. Robbins & Cotran Pathologic Basis of Disease. 10th ed.
Elsevier; 2020.

83



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Joneborg U, Coopmans L, Van Trommel N, Seckl M, Lok CAR. Fertility and pregnancy
outcome in gestational trophoblastic disease. Int J Gynecol Cancer. 2021;31(3):399-411.
doi:10.1136/1JGC-2020-001784

Elias KM, Hedrick Ellenson L, Horowitz NS, Berkowitz RS. Gestational trophoblastic disease.
Diagnosis and Treatment of Rare Gynecologic Cancers. 2023;345-361. doi:10.1016/B978-0-
323-82938-0.00021-5

Jacobs PA, Wilson CM, Sprenkle JA, Rosenshein NB, Migeon BR. Mechanism of origin of
complete hydatidiform moles. Nature. 1980;286(5774):714-716. doi:10.1038/286714A0
Candelier JJ. The hydatidiform mole. Cell Adh Migr. 2016;10(1-2):226-235.
doi:10.1080/19336918.2015.1093275

Altieri A, Franceschi S, Ferlay J, Smith J, La Vecchia C. Epidemiology and aetiology of
gestational trophoblastic diseases. Lancet Oncology. 2003;4(11):670-678. doi:10.1016/S1470-
2045(03)01245-2

Orsaria M, Mariuzzi L, Rossi A. GESTATIONAL TROPHOBLASTIC DISEASE.
Conferences of Medical Sciences Dies Natalis Faculty of Medicine Universitas Sriwijaya.
2021;3(1):163-167. doi:10.32539/CONFMEDNATALISUNSRI.V3I11.87

Uberti EMH, Diestel MDCF, Guimaraes FE, Goloubkova T, Rosa MW, De Niapoli G.
Gestational trophoblastic disease: one more risk in adolescent pregnancy. Acta Obstet
Gynecol Scand. 2002;81(4):356-363. doi:10.1034/J.1600-0412.2002.810415.X

Braga A, Obeica B, Werner H, et al. A twin pregnancy with a hydatidiform mole and a
coexisting live fetus: prenatal diagnosis, treatment, and follow-up. J Ultrason.
2017;17(71):299-305.

Baasanjav B, Usui H, Kihara M, et al. The risk of post-molar gestational trophoblastic
neoplasia is higher in heterozygous than in homozygous complete hydatidiform moles.
Human Reproduction. 2010;25(5):1183-1191. doi:10.1093/HUMREP/DEQ052

Cho HW, Ouh YT, Min KJ, et al. The impact of previous cesarean section (C/S) on the risk
for post-molar gestational trophoblastic neoplasia (GTN). Gynecol Oncol. 2020;156(3):606-
610. doi:10.1016/J.YGYNO.2019.11.032

Hoeijmakers YM, Eysbouts YK, Massuger LFAG, et al. Early prediction of post-molar
gestational trophoblastic neoplasia and resistance to methotrexate, based on a single serum
human chorionic gonadotropin measurement. Gynecol Oncol. 2021;163(3):531-537.
doi:10.1016/J.YGYNO.2021.09.016

84



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Qian J, Gracious K, Sun L. Rapid progression from complete molar pregnancy to post-molar
gestational trophoblastic neoplasia: a rare case report and literature review. Front Oncol.
2023;13:1303249. doi:10.3389/FONC.2023.1303249/BIBTEX

Tse KY, Chan KKL, Tam KF, Ngan HYS. Gestational trophoblastic disease. Obstet Gynaecol
Reprod Med. 2009;19(4):89-97. do0i:10.1016/J.0GRM.2008.12.002

Lima L de LA, Parente RCM, Maesta I, et al. Clinical and radiological correlations in patients
with gestational trophoblastic disease. Radiol Bras. 2016;49(4):241. doi:10.1590/0100-
3984.2015.0073

Fisher RA, Maher GJ. Genetics of gestational trophoblastic disease. Best Pract Res Clin
Obstet Gynaecol. 2021;74:29-41. doi:10.1016/J.BPOBGYN.2021.01.004

Maesta I, De Freitas Segalla Moreira M, Rezende-Filho J, et al. Outcomes in the management
of high-risk gestational trophoblastic neoplasia in trophoblastic disease centers in South
America. International Journal of Gynecologic Cancer. 2020;30(9):1366-1371.
doi:10.1136/1JGC-2020-001237

Shaaban AM, Rezvani M, Haroun RR, et al. Gestational Trophoblastic Disease: Clinical and
Imaging Features. RadioGraphics. 2017;37(2):681-700. doi:10.1148/RG.2017160140

Ngan HYS, Bender H, Benedet JL, Jones H, Montruccoli GC, Pecorelli S. Gestational
trophoblastic neoplasia, FIGO 2000 staging and classification. Int J Gynaecol Obstet.
2003;83(1):175-177. doi:10.1016/S0020-7292(03)90120-2

American Society of Clinical Oncology. Gestational Trophoblastic Disease: Introduction.

Available at: https://www.cancer.net/cancer-types/gestational-trophoblastic-

disease/introduction [accessed 07.01.2024]

Smith HO, Hilgers RD, Bedrick EJ, et al. Ethnic differences at risk for gestational
trophoblastic disease in New Mexico: A 25-year population-based study. Am J Obstet
Gynecol. 2003;188(2):357-366. doi:10.1067/mob.2003.39

Mutch DG, Soper JT, Babcock CJ, Clarke-Pearson DL, Hammond CB. Recurrent Gestational
Trophoblastic Disease. Experience of the Southeastern Regional Trophoblastic Disease
Center. An International Interdisciplinary Journal of the American Cancer Society.
1990;66(5):978-982. doi:10.1002/1097-0142

Orphanet. Hydatidiform mole. (Zasniad groniasty). Available at:
https://www.orpha.net/data/patho/PL/zasniadgroniasty-PLplAbs14500.pdf [in
Polish][accessed 07.01.2024]

Horowitz NS, Eskander RN, Adelman MR, Burke W. Epidemiology, diagnosis, and treatment

of gestational trophoblastic disease: A Society of Gynecologic Oncology evidenced-based

85


https://www.cancer.net/cancer-types/gestational-trophoblastic-disease/introduction
https://www.cancer.net/cancer-types/gestational-trophoblastic-disease/introduction
https://www.orpha.net/data/patho/PL/zasniadgroniasty-PLplAbs14500.pdf

36.

37.

38.

39.

40.

review and recommendation. Gynecol Oncol. 2021;163(3):605-613.
doi:10.1016/j.ygyno.2021.10.003

Clark JJ, Slater S, Seckl MJ. Treatment of gestational trophoblastic disease in the 2020s. Curr
Opin Obstet Gynecol. 2021;33(1):7-12. doi:10.1097/GC0O.0000000000000674

Ngan HYS, Seckl MJ, Berkowitz RS, et al. Update on the diagnosis and management of
gestational  trophoblastic  disease. [Int J Gynaecol Obstet. 2018;143(2):79-85.
doi:10.1002/1JGO.12615

Maesta I, Nitecki R, Horowitz NS, et al. Effectiveness and toxicity of first-line methotrexate
chemotherapy in low-risk postmolar gestational trophoblastic neoplasia: The New England
Trophoblastic Disease Center experience. Gynecol Oncol. 2018;148(1):161-167.
doi:10.1016/J.YGYNO.2017.10.028

Soper JT. Gestational Trophoblastic Disease: Current Evaluation and Management. Obstetrics
and gynecology. 2021;137(2):355-370. doi:10.1097/A0G.0000000000004240

Berkowitz RS, Goldstein DP. Current management of gestational trophoblastic diseases.

Gynecol Oncol. 2009;112(3):654-662. doi:10.1016/J.YGYNO.2008.09.005

86



	References

