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Introduction

One of  the main group of  diseases which occur as a pregnancy 
rare complication is gestational trophoblastic disease  (GTD). 
GTDs are consist of  a range of  interdependant tumors which 
are happening due to abnormal reproduction of  trophoblastic 
tissues such as invasive mole, HM, malignant tumors of  

choriocarcinoma, epithelioid trophoblastic tumor  (ETT), and 
placental site trophoblastic tumors (PSTT). GTD could happen 
after any kind of  preceding pregnancy, mainly after molar 
pregnancy situations.[1,2] On the other hand, when the GTDs 
are persistent and the gestational trophoblastic tumors (GTT) 
are existing, they would be called gestational trophoblastic 
neoplasia (GTN). GTNs mainly consist of  ETT, PSTT, malignant 
tumors of  choriocarcinoma, and invasive mole tumors [Figure 1].

From pathobiological point of  view, GTDs could be in general 
classified to three main groups which included: benignant 
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trophoblastic tumors, and  tumor‑like lesions, hydatidiform moles 
and true GTN.[3,4] In molar pregnancy situations, the malignant 
changes are consist of  PSTT, choriocarcinoma cancer, and 
invasive mole. Partial hydatidiform molar (PHM) could transform 
to choriocarcinoma tumors or/and placental‑site trophoblastic 
tumor  (PSTT).[5] One of  the main steps in the management 
of  GTN is its diagnosis because these kinds of  tumors could 
be treated nearly at all times and afterwards fertility could be 
maintained in the majority of  cases.[5]

The common forms of  GTD like complete hydatidiform 
moles  (CHM) and partial hydatidiform molar  (PHM) could 
be presented in the first trimester with acute vaginal bleeding, 
that would lead patients to an initial ultrasound scan of  
pelvic. These are the most abnormal forms of  internal uterus 
materials which enabling histopathological diagnosis for clinical 
specialists.[6] The precise diagnosis of  hydatidiform mole masses 
is an important factor in instituting lifesaving chemotherapy for 
proper management of  these malignant type of  masses. As a 
fact it should be noted that, in women with GTN, the long‑term 
survival rate after any type of  pregnancy is almost lower than 
80%.[7] This is because these patients would be affected with 
more advanced kind of  disease later; therefore, some of  them 
die before administering effective treatments and some other 
would be affected with other kinds of  drug‑resistant diseases.[8]

Recently, some advances in genetics and biological   issues  at a 
molecular level have provided some novel comprehension of  
GTN pathogenesis which could be applied for proper diagnosis, 
management, and treatment of  such disorders. However, in spite 
of  the fact that some challenges have been responded, proper 
management of  patients with this kind of  disorders is still challenging 
for clinicians. In addition, the main reason for HMs development is 
not still known well. On the other hand, the capability of  clinicians 
in the prediction of  malignancy of  HMs is not expanded. In the 
present study, it is tried to review the most recent advances in 
diagnosis, management, and treatment of  GTNs.[9,10]

Materials and Method

General comprehensive searches were conducted on scientific 
databases of  Science Citation Index  (SCI), MEDLINE, 

EMBASE, HMIC, PubMed, CINAHL, Google Scholar, 
Cochrane Database of  Systematic Reviews  (CDSR), and 
PsycINFO over the time period of  2005 to 2019. The 
keywords which applied for discovering more related records 
were including: Gestational trophoblastic diseases  (GTD), 
Gestational trophoblastic neoplasia (GTN), molar pregnancy, 
choriocarcinoma, human chorionic gonadotropin  (hCG), 
diagnosis, management and treatment. In this regard, after 
completing the overall investigations, a total of  318 records 
were discovered, which after screening and excluding records 
with similar content and finally by adding few records searched 
through google search engine, the final number of  reviewed 
articles reached to 81. The overall procedure of  selecting articles 
based on the PRISMA method is demonstrated schematically 
in Figure 2.

Epidemiology

The process of  specifying etiological risk factors which 
could cause the GTN progression is not such easy. This is 
because gathering bias and dependable epidemiologic data and 
interpretation and various procedures of  clarifying occurrence 
of  these disorders are still a challenge. In spite of  the existence 
of  these challenges, a lot of  information is available which could 
specify a broad range of  alternation within the CHM incidence.[11] 
The prevalence rate of  CHM is differing based on the various 
geographical location. As instance, the incidence rate of  CHMs 
in Asia, Hispanics, American Indians, and African Americans is 
more than Europe, North America, and Australia.[12‑15] However, 
there is not any decisive evidence that cultural factors or/and 
genetic characteristics could have a role in this rate differences. 

Figure 1: Yellow circle represents epithelioid trophoblastic tumor 
(ETT) appeared in surgical procedure of hysterectomy. Derived in 
accordance with[2]

Figure 2: Schematic diagram of the method of article selection based 
on PRISMA technique applied in this study
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On the other hand, the incidence rate of  HM would be differing 
among various regions worldwide.[16]

Pregnancy at a progressive age  (more than forty years) and 
abnormal form of  hydatidiform mole are the main etiological 
risk factors of  CHM progression.[17] Based on some proved 
nutritional studies, there is an inverse association among 
consumption of  animal dietary fat and beta‑carotene and the 
CHM incidence.[18] For example, with changing the Asian diet 
to the Western countries, the incidence rate of  CHM could 
be decreased.[5] On the other hand, because the happening of  
choriocarcinoma is not much frequent and its clinical recognition 
from metastatic mole is difficult, specifying the incidence rate is 
still a big challenge.[19]

Pathology

In a situation when molar villi exceed the uterine myocytes, 
the development process of  an invasive mole would happen. 
The metastases process of  molar villi which are invading could 
happen via direct development through different channels. Nearly 
about 15% of  CHMs would cause local tumor invasion, and 5% 
will expand metastases commonly into vagina or lungs.[20] The 
progression of  local tumor invasion after PHM would happen 
in about 5% of  patients, while the occurrence rate of  metastatic 
disease is more infrequent.[20] The diagnosis of  postmolar GTN 
is based on the elevation of  the levels of  gonadotropin‑releasing 
hormone  (GnRH) after elimination of  hydatidiform mole. 
Consequently, the process of  chemotherapy would be conducted 
without any diagnostic histopathology except in the antecedent 
pregnancy.[21]

Choriocarcinoma is one of  the most cancerous diseases which 
could be specified through tissue necrosis, the inner layer of  
the trophoblast, hyperplastic and anaplastic outer syncytioblast, 
chorionic villi absence, and acute bleeding. Choriocarcinoma 
could be spread through directly exceeding vascular channels and 
the middle layer of  the uterine wall and would involve distant 
sites such as the vagina, adnexa, lungs, spleen, intestines, kidney, 
and liver. An extensive number of  choriocarcinoma cases would 
happen after non‑molar pregnancy instead of  an invasive mole.[22]

PSTT is an extremely rare malignant tumor which could be 
resulted from the happening of  the placenta implantation within 
the uterine fundus that includes non‑villous, mononuclear 
intermediate trophoblastic cells without chorionic villi which 
could penetrate among myometrial fibers layers within chords 
or sheets. Placental site trophoblastic tumors could cause less 
blood or/and lymph vessel invasion, less amount of  bleeding 
and necrosis in comparison with choriocarcinoma. The tendency 
of  PSTT for lymphatic metastasis mechanism is higher than 
choriocarcinoma.[23]

Immunofluorescent staining manifests the spread of  human 
chorionic somatomammotropin and cytokeratin  (CKs), it is 
while the hormone of  human chorionic gonadotropin (hCG) 

would be just presented focally. Due to its slower rate of  growth, 
lower production rate of  human chorionic gonadotropin, 
and the absence of  common symptoms, immediate diagnosis 
could not be carried out easily. In most of  the cases, placental 
site trophoblastic tumors could happen after non‑molar 
gestations.[24] Because placental site trophoblastic tumors are not 
much sensitive to chemotherapy, their mortality rate is higher 
than that of  choriocarcinoma. One of  the rare alternatives of  
placental site trophoblastic tumors is epithelioid trophoblastic 
tumor which could arise from neoplastic transformation of  
invasive extravillous trophoblasts.[25]

GTN Clinical Presentation

Over the last half‑century, the clinical presentation of  
hydatidiform mole (HM) has varied a lot. Formerly, the most 
prevalent presentations were the presence of  metastatic diseases, 
early‑onset preeclampsia (PE), thyrotoxicosis, anemia, excessive 
uterine enlargement, hyperemesis gravidarum, and enlargement 
of  ovarian cysts.[26] However, these kinds of  presentations 
are happening yet, especially in developing countries.[12] 
Approximately, in about 95% of  patients, abnormal uterine 
bleeding is presenting within the initial period of  pregnancy which 
sometimes could cause anemia. Unfortunately, the enlargement 
of  the uterus to the extent that is not expected for gestational 
age could be seen yet in more than 25% of  patients.[27,28]

The increment of  application of  ultrasonography diagnostic 
imaging technique during the pregnancy period of  time makes 
the immediate diagnosis of  molar pregnancies possible.[29] 
In situations when the CHM are existing, their commonest 
growth pattern includes multiple cluster of  sonolucent, which 
represents the multiple hydropic chorionic villi. On the other 
hand, in PHM situations, sonographic findings are not much 
exuberant and the diagnostic procedure is mostly conducted 
after the review of  histology. Anyway, fetal parts and a major 
combination of  sonolucent clusters are two of  the most frequent 
PHM sonographic finding.[30] The application of  endovaginal 
ultrasound provides the initial and immediate diagnosis of  
hydatidiform mole in some special cases.[31]

Based on Braga et al.[5] suggestions, standardized guidelines for 
the diagnosis for more accurate diagnosis of  postmolar GTN 
are including:
I:	 The choriocarcinoma histologic diagnosis
II:	 Persistence of  human chorionic gonadotropin 6 months after 

molar pregnancy
III.	Various values of  human chorionic gonadotropin plateaued 

during about 21 days
IV:	The increment of  human chorionic gonadotropin level about 

10% or more for at least three values during 14 days.

The most frequent GTN seen during the microscopic examination 
of  histopathology is malignant, trophoblastic cancer of  
choriocarcinoma which mostly arises from spontaneous abortion 
or term pregnancies. On the other hand, choriocarcinoma may be 
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presented without any special symptoms and signs that makes the 
precise diagnosis challenging and would make a delay in diagnosis. 
Accordingly, GTN must be considered precisely and human 
chorionic gonadotropin examination should be performed in all 
women during their reproductive years mainly who suffer from 
abnormal bleeding of  uterus or any related unknown metastatic 
disease.[32,33]

Gestational trophoblastic neoplasia diseases would be mostly 
happening after premature birth and commonly present with 
bleeding of  uterus because of  the presence of  tumor invasion 
or growth of  special metastatic tumors. Acute bleeding due to 
metastatic lesions or/and perforation of  the uterus would cause 
melena, hemoptysis, and abdominal pain.[34]

GTN risk Evaluation and Staging

Based on the risk factor scoring and staging system for GTN 
adopted by the international cancer committee of  federation of  
gynecologists and obstetricians (FIGO), an anatomic staging for 
GTN is presented in Table 1.[35] Epithelioid trophoblastic tumor 
and placental site trophoblastic tumors are classified separately. 
The treatment procedure could be carried out based on the total 
FIGO score, which expresses the possibility of  expanding the 
risk of  drug resistance among patients.[36]

The therapeutic procedure of  patients who suffer from stage I 
GTN disease (non‑metastatic) and also stages II and III GTN 
diseases (low‑risk metastatic) could be carried out initially through 
single agent chemotherapy with the remedial success rate up to 
85%. Moreover, patients with stage IV GTN diseases (high‑risk 
metastatic) must undergo multi‑agent chemotherapy or maybe 
with adjuvant surgery or/and radiation for gaining higher cure 
rates.[37,38] The application of  FIGO system for scoring and 
staging GTN diseases becomes an essential tool for specifying 
the most appropriate initial therapy which could provide the 
best outcomes with the lowest rate of  morbidity for patients.[39]

GTN Management

The diagnosis procedure of  GTN mainly carried out based 
on the persistent increment of  the levels of  hCG exactly after 
a molar pregnancy. While, the choriocarcinoma presentation 
could be extremely variable, and about 33% of  these patients 
are presenting with symptoms resulting from distant cancers.[5] 
However, the responsible clinicians must consider malignant 
GTN nearly in all patients who are in childbearing age with a 
metastatic tumor, because a simple evaluation of  hCG in urine or 

serum would be lifesaving. Patients who suffer from post‑molar 
GTN need a history, clinical examination, urine or/and serum 
hCG testing, ultrasonography of  chest, and also pelvic Doppler 
ultrasonography.[40]

The routine scanning of  the chest with computed tomography (CT) 
could not be applied for remedial management of  GTN patients 
and also in the field of  scoring system of  FIGO.[41] The imaging 
techniques of  ultrasonography and pelvic color Doppler imaging 
could be applied not only for general diagnosis but also in cases 
of  persistent GTN or molar pregnancy, especially when the hCG 
level is increased and a mass of  vascular uterine is existing without 
any fetus.[42] The volume of  uterine is associated with the burden 
of  tumor. Both pulsatility index and the volume of  uterine could 
provide the independent medical predictive information which 
can provide resistance mechanisms to methotrexate in tumors.[43]

The magnetic resonance imaging  (MRI) of  pelvis and brain 
and abdomen and chest computed tomography are commonly 
administered in patients who suffer from drug‑resistant or 
recur disease, PSTT, and choriocarcinoma. In addition, precise 
localization of  tumor could assist in specifying the determination 
of  the possibility of  utilizing therapeutic resection.[44] However, 
fludeoxyglucose positron emission tomography  (FDG‑PET) 
imaging technique would be beneficial in positioning relapsed 
or residual disease.[44] The imaging techniques of  MRI and CT 
scan could be utilized for evaluation of  the human chorionic 
gonadotropin levels of  cerebrospinal fluid for discovering occult 
diseases in the central nervous system (CNS).[5]

GTN Patient’s Treatment

Low‑risk GTN
Based on the level of  GTN disease, it could be classified to low 
and high‑risk GTN. The treatment procedure for low‑risk GTN 
has not been changed a lot over recent years. The most common 
remedies which are utilized within this category of  diseases are 
dactinomycin and amethopterin. Amethopterin is safer and 
has less side effects with or without the release of  leucovorin. 
Moreover, daily or every other day dosing of  amethopterin for 
treatment during a week is more effective than weekly or its 
irregular pulse administrations.[19] In situations when the serum 
hormone of  human chorionic gonadotropin has normalized, 
the treatment with amethopterin would be conducted within 
consolidated treatment systems which could be tolerated well 
without any spot baldness.[45]

Some other side effects which are less frequent are such as 
inflammation of  a serous membrane and derangement within 
the renal and liver function. In addition, one other rare side 
effect is the suppression of  bone marrow, which known as 
myelosuppression.[19] The most appropriate schedules for 
dactinomycin is daily intravenous administration regimens with 
a dosage of  0.5 mg.[46] The dactinomycin short‑term toxicity is 
more than that of  amethopterin. Nevertheless, the more common 
side effects of  dactinomycin are including myelosuppression, 

Table 1: GTN FIGO staging. Derived in accordance with[37]

Stage Description
I GTDs are completely restricted to the corpus of  uterus
II GTDs developing to the vagina or adnexa but are 

restricted to the genital structures
III GTDs developing to the lungs may involve genital tract
IV All other metastatic sites
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the stomach discomfort of  nausea, hair loss, and the painful 
inflammation of  mucositis.[45] It’s while, compared with 
amethopterin, dactinomycin does not have potential long‑term 
sequelae.

Low‑risk persistent GTN
The most delicated index of  resistance mechanism to 
amethopterin in tumors is the increment of  levels of  serum 
hormone of  human chorionic gonadotropin in about more than 
three serial values. However, the level of  hormone of  human 
chorionic gonadotropin at which the persistence condition 
progresses would help the selection of  salvage chemotherapy.[47] 
Patients, whose treatment with dactinomycin failed or their 
developed amethopterin resistance with a hCG hormone over 
than 100 IU/l, were treated through chemotherapy enriched with 
amethopterin, etopophos, and dactinomycin. It’s while, in some 
cases, the patients who are resistant to amethopterin could be 
treated without considering their levels of  hCG hormone through 
combining chemotherapy with amethopterin, etopophos, and 
dactinomycin or dactinomycin and etopophos.[48,49]

In spite of  the fact that these therapeutic schedules could certify 
a quicker treatment, a large number of  patient would expose 
to more toxic drugs while the risk of  tumor recurrence will be 
increased.[50] In this regard, the cutoff  values for human chorionic 
gonadotropin could be increased from  <100 to  <300  IU/l 
for dactinomycin therapy in patients who are resistant to 
amethopterin. On the other hand, the pulsed dactinomycin could 
be applied as a rescue therapy for low‑risk GTN patients whose 
treatment with amethopterin failed. However, approximately 
all patients could be healed in higher rates with combination 
chemotherapy.[51,52]

High‑risk GTN
In situation when the patients are at higher risks, the most 
appropriate treatment option is combination chemotherapy. 
In this regard, the most frequent applied therapeutic regimen 
is the combination of  chemotherapy with etopophos, 
amethopterin, and dactinomycin alternating with vincristine and 
cytophosphane [Table 2].

The rate of  healing by means of  these kind of  regimen is 
reported to be about 90%.[7,54] The combination chemotherapy 
with etopophos, amethopterin, and dactinomycin alternating with 
vincristine and cytophosphane is more toxic and has short‑term 
side effects such as reversible hair loss, bone marrow suppression, 
the painful inflammation of  the mucous membranes, and the 
peripheral neuropathy disorder resulted from leurocristine. 
Moreover, the potential for a tiny second tumors is available 
mainly as a result of  the etopophos agents.[50]

In this regard, the most frequent tumors are breast cancer, 
colorectal cancer (CRC), and acute myeloid leukaemia (AML) 
and their relative risks are 5.8, 4.6, and 17, respectively.[50] The 
normal menstrual cycle would be renovated about 5  months 
after accomplishing the treatment. It’s while in older women this 
cycle may not come back since etopophos, amethopterin, and 
dactinomycin or vincristine and cytophosphane could hasten 
the menopause menopause by 3  years.[55] A comprehensive 
chemotherapy drug regimen such as amethopterin, etopophos, 
and dactinomycin is administered for proper management of  
patients with higher risks of  GTN, which in about 70% of  cases 
would be effective. On the other hand, any individual regimen 
effectiveness in the management of  both low and high risk GTN 
diseases remains to be appointed.[56,57]

Mediastinal Tumors Growth Management

Residual brain damages after applying chemotherapy must either 
be removed through surgical therapy or should be remedied by 
advanced radiation treatment of  gamma knife or/and stereotactic 
radiation therapy. This experimental approach points out the 
fact that the management of  tumor recurrence within the brain 
would not be such easy and also chemotherapy may not easily 
interpenetrate to the central nervous system (CNS) in addition to 
other tissues. The comparison of  recurrence risk in this patients 
with minimal residual disease (MRD) and without any kind of  
residual abnormalities demonstrated there is no need to invasive 
pulmonary resection among these patients.[58,59]

Management of Resistant GTN Patients

One of  the main abnormal specifications of  resistant GTN 
patients is the possibility of  their treatment even after the failure 
of  primary treatment. This objective could be achieved through a 
combination of  chemotherapy and surgical therapy for removing 
resistant disease. In situations when the residual disease site 
could not be diagnosed via functional and anatomical imaging 
techniques, the surgical operation of  hysterectomy would be 
considered in the primary step. However, when the application of  
surgical options is not possible, a weekly regimen of  etopophos, 
amethopterin, and dactinomycin alternating with vincristine and 
cytophosphane could be applicable. In spite of  its toxicity, it is 
an effective regimen with salvage rates even more than 80%.[60,61]

This regimen is the most appropriate one which has the 
higher salvage rate in comparison with the treatment 

Table 2: Combination chemotherapy regimen applied 
for patients with high‑risk GTN. Derived in accordance 

with[53]

Treatment schedule
Week one Week two

Day one Day two Day one
I: Dactinomycin 0.5 
mg intravenous bolus 
injection
II: Etopophos 100 
mg/m2 intravenous 
during half  hour
III: Amethopterin 300 
mg/m2 intravenous 
during 12 h

I: Dactinomycin 0.5 mg 
intravenous bolus injection
II: Etopophos 100 mg/m2 
intravenous during half  hour
III: Oral leucovorin 15 mg 
for 12 h during 2 days and 
24 h after the onset of  
amethopterin

I: Leurocristine 
1.4 mg/m2 
intravenous bolus 
injection
II: cytophosphane 
600 mg/m2 
intravenous during 
half  hour
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combination remedies of  velban‑platinum‑etopophos and 
cisplatin‑bleomycin‑etopophos.[62] On the other hand, the 
application of  paclitaxel among resistant GTN patients alone 
or in combination with cisplatin could be effective.[61] Moreover, 
it should be noted that, in spite of  its effectiveness, the 
administering chemotherapy in higher dosage peripheral blood 
stem cell in these patients has not been assessed correctly. On 
the other hand, there are two case reports of  assisted remission 
within patients who received remedies in higher dosage which 
include:[60,63]

A:)	treatment with the combination of  cytophosphane, 
melphalan, and etopophos

B:)	treatment with the combination of  etopophos, paraplatin, 
and ifosfamide (IFO).

Further Investigations on hCG Hormone

The main impressive factor for achieving the most effective 
management of  GTD is the measurement of  the amount 
of  beta‑human chorionic gonadotropin in the blood among 
GTN patients. Among cancer patient’s various beta‑hCG 
forms could be created which are including nicked free‑beta, 
beta‑core, beta‑carboxyl terminal fragment and free beta in 
addition with regular and hyperglycosylated hCG forms.[64] This 
issue is in conflict with pregnancy, where beta‑hCG is fixed and 
during the initial 3 months of  pregnancy is presented only as 
hyperglycosylated. As a result, the process of  investigation of  
hCG applied in evaluation of  cancer patients should be capable 
of  detecting all hCG forms.[65]

The false positive error of  examinations could be solved through 
the conducting urine hCG measurement. It’s while the false 
negative error could not be overcoming easily. However, because 
it could stop the chemotherapy as fast as possible and also the 
potential of  yielding higher recurrence rates, it considered to be 
an important issue.[64] A novel investigation of  hyperglycosylated 
hCG have been reported for more accurate detection GTD 
malignant forms which need chemotherapy.[66] Based on these 
investigations, hyperglycosylated hCG contains an invasive 
phenotype within the choriocarcinoma and trophoblast cells.[67] 
It should be noted that more accurate investigations should be 
carried out for assessment of  hyperglycosylated hCG values in 
GTD. However, two major notifications which should be pointed 
out are: the possibility of  existence of  cancers which do not 
yield hyperglycosylated hCG, and the fact that this investigation 
method could not be applied any more commercially.[29,68]

Follow‑up GTN Patients after Treatment

In situation when the hCG levels were not diagnosed correctly 
after three weekly sequential examinations and chemotherapy, 
quantitative hCG levels of  the serum must be obtained during 
one year at monthly intervals mainly for GTN patient who 
are at stages I and III and also during two years at monthly 
intervals for GTN patients who are at stage IV, exactly before 
entering the pregnancy period.[69] Generally, during the first 

year after conducting related therapy on GTN patients, the 
recurrence risk is at the range of  4% to 10%. However, accurate 
medical examinations must be carried out every 3  months 
during the time when hCG level is examined. Moreover, 
radiographic imaging techniques should be applied only in 
specific situation.[70]

The procedure of  fertility control mainly during treatment and 
1 or 2 years follow‑up after conducting chemotherapy should 
be carried out mainly through administering combined oral 
contraceptive pills. In situation when, the level of  hCG could 
not be detectable, the application of  intrauterine contraceptive 
devices could have adverse side effects. On the other hand, 
due to the possibility of  further GTD events within the 
potential following pregnancy, conducting ultrasonography 
scan of  pelvic is recommended in later gestations after about 
10  weeks for satisfying the development of  normal fetal. 
Moreover, an examination of  level of  hCG hormone must be 
carried out 6 weeks after the time when all of  future gestations 
completed.[71,72]

In situation when a patient has experienced a kind of  molar 
pregnancy or GTN diseases before, with abnormal uterine 
bleeding or metastatic disease signs after a miscarriage or 
pregnancy, postabortal or postterm choriocarcinoma must be 
considered. Based on the previous studies, the application of  
drug combinations which contain etopophos could increase the 
risk of  secondary malignances such as breast cancer, malignant 
melanoma, CRC, and the blood and bone marrow cancer.[73] 
This mainly could be happening due to the inappropriate drug 
combination dosage, which have adverse effects on the patients 
whose overall etopophos dosage exceeds 2  g. Improving the 
patient’s and clinician’s knowledge on these kind of  happenings 
must be one the main parts of  clinical health surveillance mainly 
in patients who are more sensitive.[74]

GTN Psychosocial Sequels

The GTN expansion among women would cause considerable 
mood affective, sexual, and marital disorders as well as creating 
extra concerns around the possibility of  future fertility issue.[75] 
Because GTN is could be induced from pregnancy mainly, 
anti‑disease activities against the pregnancy loss and malignancy 
threat should be carried out at the same time. However, notable 
levels of  anger, sexual problems, exhaustion, confusion, anxiety 
and concerns about future fertility would last over long periods 
of  time.[76]

Moreover, patients who suffer from active and metastatic disease 
and relatively would face with acute psychosocial reactions 
must receive swift psychosocial interventions and evaluations. 
Immediately after the time when patients visit the related clinics, 
appropriate psychosocial counseling services should be delivered 
to the patients. However, the social and psychological stresses 
induced from persistent GTN would be existing for long periods 
of  time even after treatment of  patients.[75,76]
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Conclusion

The GTN prognoses after conducting therapeutic management 
are very vital, and most of  the available knowledge in this 
regard has been achieved during the past half  century mainly 
through considering natural and biological history of  GTN 
malignant disorders. The survival rate among patients who 
suffer from low and high risk GTN disease is over than 95% 
and 80%, respectively. One of  the main future challenges in this 
regard is the capability of  optimizing strategies of  treatment 
for those patients who are drug‑resistant. The progression of  
anti‑angiogenesis therapy and also molecular targeted cancer 
therapies would be capable of  improving the therapeutic 
perspective among these patients.

Acknowledgment
We would like to thank the Clinical Research Development Unit 
of  Amir al‑Momenin Educational and Research and Therapeutic 
Center of  Semnan University of  Medical Science for providing 
facilities for this work.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1.	 Ning  F, Hou  H, Morse  AN, Lash  GE. Understanding 
and management of gestational trophoblastic disease. 
Version 1. F1000Res 2019;8:F1000 Faculty Rev‑428.

2.	 Moutte A, Doret M, Hajri T, Peyron N, Chateau F, Massardier J, 
et al. Placental site and epithelioid trophoblastic tumours: 
diagnostic pitfalls. Gynecol Oncol 2013;128:568-72. 

3.	 Bruce S, Sorosky J. Gestational Trophoblastic Disease. Stat 
Pearls Publishing; 2017.

4.	 Seckl MJ, Sebire NJ, Berkowitz RS. Gestational trophoblastic 
disease. Lancet 2010;376:71729.

5.	 Braga  A, Mora  P, de Melo  AC, Nogueira‑Rodrigues  A, 
Amim‑Junior  J, Rezende‑Filho  J, et  al. Challenges in the 
diagnosis and treatment of gestational trophoblastic 
neoplasia worldwide. World J Clin Oncol 2019;10:28‑37.

6.	 Sebire NJ, Seckl MJ. Gestational trophoblastic disease: Current 
management of hydatidiform mole. BMJ 2008;337:A1193.

7.	 Alifrangis  C, Agarwal  R, Short  D, Fisher  RA, Sebire  NJ, 
Harvey  R, et  al. EMA/CO for high‑risk gestational 
trophoblastic neoplasia: Good outcomes with induction 
low‑dose etoposide‑cisplatin and genetic analysis. J Clin 
Oncol 2013;31:280‑6.

8.	 Sebire NJ, Lindsay I. Current issues in the histopathology 
of gestational trophoblastic tumors. Fetal Pediatr Pathol 
2010;29:30‑44.

9.	 Harvey  RA, Mitchell  HD, Stenman  UH, Blankenstein  MA, 
Nustad  K, Stieber  P, et  al. Differences in total human 
chorionic gonadotropin immunoassay analytical specificity 
and ability to measure human chorionic gonadotropin in 
gestational trophoblastic disease and germ cell tumors. 

J Reprod Med 2010;55:285‑95.

10.	 Pei H. Gestational trophoblastic tumors: A timely review of 
diagnostic pathology. Arch Pathol Lab Med 2019;143:65‑74.

11.	 Yuk JS, Baek JC, Park JE, Jo HC, Park JK, Cho IA. Incidence 
of gestational trophoblastic disease in South  Korea: 
A longitudinal, population‑based study. Peer J 2019;7:e6490.

12.	 Lurain JR. Gestational trophoblastic disease I: Epidemiology, 
pathology, clinical presentation and diagnosis of gestational 
trophoblastic disease, and management of hydatidiform 
mole. Am J Obstet Gynecol 2010;203:531‑9.

13.	 Sarmadi S, Izadi‑Mood N, Sanii S, Motevalli D. Inter‑observer 
variability in the histologic criteria of diagnosis of 
hydatidiform moles. Malays J Pathol 2019;41:15‑24.

14.	 Shaaban  AM, Rezvani  M, Haroun  RR, Kennedy  AM, 
Elsayes  KM, Olpin  JD, et  al. Gestational trophoblastic 
disease: Clinical and imaging features. Radiographics 
2017;37:681‑700.

15.	 Lurain JR. Gestational trophoblastic disease. I. Epidemiology, 
pathology, clinical presentation and diagnosis of gestational 
trophoblastic disease, and management of hydatidiform 
mole. Am J Obstet Gynecol 2010;203:531‑9.

16.	 Strohl AE, Lurain JR. Clinical epidemiology of gestational 
trophoblastic disease. Curr Obstet Gynecol Rep 2014;3:40‑3.

17.	 Savage PM, Sita‑Lumsden A, Dickson S, Iyer R, Everard J, 
Coleman  R, et  al. The relationship of maternal age to 
molar pregnancy incidence, risks for chemotherapy 
and subsequent pregnancy outcome. J  Obstet Gynaecol 
2013;33:406‑11.

18.	 Al Riyami N, Al Riyami M, Al Hajri AT, Al Saidi S, Salman B, 
Al Kalbani M. Gestational trophoblastic disease at Sultan 
Qaboos University Hospital: Prevalence, risk factors, 
histological features, sonographic findings, and outcomes. 
Oman Med J 2019;34:200‑4.

19.	 Braga A, Campos V, Filho JR, Lin LH, Sun SY, de Souza CB, 
et al. Is chemotherapy always necessary for patients with 
nonmetastatic gestational trophoblastic neoplasia with 
histopathological diagnosis of choriocarcinoma? Gynecol 
Oncol 2018;148:239‑46.

20.	 Berkowitz RS, Goldstein DP. Molar pregnancy. N Engl J Med 
2009;360:1639‑45.

21.	 Ahmed  SE, Tamer  MA. Invasive mole of the uterus: 
A  description of twocases managed by hysterectomy. 
Egyptian J Radiol Nuclear Med 2015;46:1267‑70.

22.	 Savage  J, Adams  E, Veras  E, Murphy  KM, Ronnett  BM. 
Choriocarcinoma in women: Analysis of a case series with 
genotyping. Am J Surg Pathol 2017;41:1593‑606.

23.	 Fathaddin  AA, Arafah  MA. A  malignant placental site 
trophoblastic tumor of the uterus with multiple metastases: 
A  case report of a rare tumor showing an aggressive 
behavior. Indian J Pathol Microbiol 2019;62:142‑5.

24.	 Gadducci A, Carinelli S, Guerrieri ME, Aletti GD. Placental site 
trophoblastic tumor and epithelioid trophoblastic tumor: 
Clinical and pathological features, prognostic variables and 
treatment strategy. Gynecol Oncol 2019;153:684‑93.

25.	 Horowitz  NS, Goldstein  DP, Berkowitz  RS. Placental site 
trophoblastic tumors and epithelioid trophoblastic tumors: 
Biology, natural history, and treatment modalities. Gynecol 
Oncol 2017;144:208‑14. doi: 10.1016/j.ygyno. 2016.10.024.

26.	 Sebire NJ. Histopathological diagnosis of hydatidiform mole: 
Contemporary features and clinical implications. Fetal Pediatr 
Pathol 2010;29:1‑16. doi: 10.3109/15513810903266138.

27.	 Haneen  AM, Daniyah  S, Abdelrazak  M. Gestational 



Sharami and Saffarieh: Management of Gestational trophoblastic neoplasia

Journal of Family Medicine and Primary Care	 1294	 Volume 9  :  Issue 3  :  March 2020

trophoblastic disease presents as an ectopic tubal 
pregnancy, a rare entity. Hindawi, Case Rep Obstet Gynecol 
2019;2019:3. Article ID 7153170.

28.	 Beena D, Teerthanath S, Jose V, Shetty J. Molar pregnancy 
presents as tubal ectopic pregnancy: A rare case report. 
J Clin Diagn Res 2016;10:ED10‑11.

29.	 Seckl MJ, Sebire NJ, Fisher RA, Golfier F, Massuger L, Sessa C, 
et  al. Gestational trophoblastic disease: ESMO clinical 
practice guidelines. Ann Oncol 2013;24(Suppl 6):vi39‑50.

30.	 Ross JA, Unipan A, Clarke J, Magee C, Johns J. Ultrasound 
diagnosis of molar pregnancy. Ultrasound 2018;26:153‑9.

31.	 Ling  C, Zhao  J, Qi  X. Partial molar pregnancy in the 
cesarean scar: A  case report and literature review. 
Medicine (Baltimore) 2018;97:e11312.

32.	 Gurcan MN, Boucheron L, Can A, Madabhushi A, Rajpoot N, 
Yener B. Histopathological image analysis: A review. IEEE 
Rev Biomed Eng 2009;2:147‑71.

33.	 Göret CC, Göret NE. Histopathological analysis of 
173 consecutive patients with colorectal carcinoma: 
A pathologist’s view. Med Sci Monit 2018;24:6809‑15.

34.	 Shih IeM. Gestational trophoblastic neoplasia‑‑pathogenesis 
and potential therapeutic targets. Lancet Oncol 2007;8:642.

35.	 Kohorn EI. Negotiating a staging and risk factor scoring 
system for gestational trophoblastic neoplasia. A progress 
report. J Reprod Med 2002;47:445‑50.

36.	 Bhatla N, Berek JS, Cuello Fredes M, Denny LA, Grenman S, 
Karunaratne K, et al. Revised FIGO staging for carcinoma 
of the cervix uteri. Int J Gynaecol Obstet 2019;145:129‑35.

37.	 Neil SH, Donald PG, Ross SB. Management of gestational 
trophoblastic neoplasia. Seminars Oncol 2009;36:181‑9.

38.	 Berkowitz  RS, Goldstein  DP. Current management 
of gestational trophoblastic disease. Gynecol Oncol 
2009;112:654‑62.

39.	 Andressa B, Antônio B, Ross SB. Diagnosis, classification 
and treatment of gestational trophoblastic neoplasia. Rev 
Bras Ginecol Obstet 2015;37:42‑51. Rio de Janeiro Jan.

40.	 Biscaro A, Braga A, Berkowitz RS. Diagnosis, classification 
and treatment of gestational trophoblastic neoplasia. Rev 
Bras Ginecol Obstet 2015;37:42‑51.

41.	 Eysbouts YK, Ottevanger PB, Massuger LF, IntHout J, Short D, 
Harvey  R, et  al. Can the FIGO 2000 scoring system for 
gestational trophoblastic neoplasia be simplified? A new 
retrospective analysis from a nationwide dataset. Ann Oncol 
2017;28:1856‑61.

42.	 Jiang  F, Wan  XR, Xu  T, Feng  FZ, Ren  T, Yang  JJ, et  al. 
Evaluation and suggestions for improving the FIGO 2000 
staging criteria for gestational trophoblastic neoplasia: 
A  ten‑year review of 1420  patients. Gynecol Oncol 
2018;149:539‑44.

43.	 Lawrence HL, Lisandra SB, Eliane AH, Fushida K, Francisco RP. 
Is Doppler ultrasound useful for evaluating gestational 
trophoblastic disease? Clinics 2015;70:810‑5. São Paulo Dec.

44.	 Lin  LH, Polizio  R, Fushida  K, Francisco  RP. Imaging in 
gestational trophoblastic disease. Semin Ultrasound CT MR 
2019;40:332‑49.

45.	 Osborne RJ, Filiaci VL, Schink JC, Mannel RS, Behbakht K, 
Hoffman  JS, et  al . Second curettage for low‑risk 
nonmetastatic gestational trophoblastic neoplasia. Obstet 
Gynecol 2016;128:535‑42.

46.	 Sita‑Lumsden A, Medani H, Fisher R, Harvey  R, Short D, 
Sebire  N. Uterine artery pulsatility index improves 

prediction of methotrexate resistance in women with 
gestational trophoblastic neoplasia with FIGO score 5‑6. 
BJOG 2013;120:1012‑5.

47.	 Mansoori  B, Mohammadi  A, Davudian  S, Shirjang  S, 
Baradaran  B. The different mechanisms of cancer drug 
resistance: A brief review. Adv Pharm Bull 2017;7:339‑48.

48.	 Eiriksson L, Wells T, Steed H, Schepansky A, Capstick V, 
Hoskins  P. Combined methotrexate‑dactinomycin: An 
effective therapy for low‑risk gestational trophoblastic 
neoplasia. Gynecol Oncol 2012;124:553‑7.

49.	 Alazzam M, Tidy  J, Hancock BW, Osborne R, Lawrie TA. 
First‑line chemotherapy in low‑risk gestational trophoblastic 
neoplasia. Cochrane Database Syst Rev 2012;7:CD007102.

50.	 Abrao  RA, de Andrade  JM, Tiezzi  DG, Marana  HR, 
Candido dos Reis FJ, Clagnan WS. Treatment for low‑risk 
gestational trophoblastic disease: Comparison of 
single‑agent methotrexate, dactinomycin and combination 
regimens. Gynecol Oncol 2008;108:149‑53.

51.	 Covens  A,  F ia l ic i   VL ,  Burger   RA,  Osborne  R , 
Chen MD; Gynecologic Oncology Group. Phase II trial 
of pulse dactinomycin as salvage therapy for failed 
low‑risk gestational trophoblastic neoplasia. Cancer 
2006;107:1280‑6.

52.	 Osborne RJ, Filiaci V, Schink JC, Mannel RS, Alvarez Secord A, 
Kelley JL, et al. 2011. Phase III trial of weekly methotrexate or 
pulsed dactinomycin for low‑risk gestational trophoblastic 
neoplasia: A gynecologic oncology group study. J Clin Oncol 
2011;29:825‑31.

53.	 Sarah  N, Michael  JS. Gestational trophoblastic neoplasia 
management: An update. Cur Opin Oncol 2007;19:486‑91.

54.	 Lybol C, Thomas CM, Blanken EA, Sweep FC, Verheijen RH, 
Westermann  AM, et  al. Comparing cisplatin‑based 
combination chemotherapy with EMA/CO chemotherapy 
for the treatment of high risk gestational trophoblastic 
neoplasia. Eur J Cancer 2013;49:860‑7.

55.	 Powles  T, Savage  PM, Stebbing  J, Short  D, Young  A, 
Bower M, et al. A comparison of patients with relapsed and 
chemo‑refractory gestational trophoblastic neoplasia. Br J 
Cancer 2007; 96:732‑7.

56.	 Kerkmeijer LG, Thomas CM, Harvey R, Sweep FC, Mitchell H, 
Massuger  LF, et  al. External validation of serum hCG 
cutoff levels for prediction of resistance to single‑agent 
chemotherapy in patients with persistent trophoblastic 
disease. Br J Cancer 2009;100:979‑84.

57.	 Lurain  JR, Schink  JC. Importance of salvage therapy in 
the management of high‑risk gestational trophoblastic 
neoplasia. J Reprod Med 2012;57:219‑24.

58.	 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.

59.	 Gwacham NI, Van Brunt L, Ernst Y, Gibbon D. Leptomeningeal 
spread of gestational trophoblastic neoplasia in a 19‑year 
old woman. Gynecol Oncol Rep 2019;29:29‑33.

60.	 Han SN, Amant F, Leunen K, Devi UK, Neven P, Vergote I. 
Vergote EP‑EMA regimen  (etoposide and cisplatin with 
etoposide, methotrexate, and dactinomycin) in a series of 
18 women with gestational trophoblastic neoplasia. Int J 
Gynecol Cancer 2012;22:875‑80.

61.	 Aminimoghaddam  S, Nezhadisalami  F, Anjidani  S, 
Barzin Tond  S. Outcome of treatment with EMA/EP 
(etoposide methotrexate and actinomycin‑D/etoposide and 
cisplatin) regimen in gestational trophoblastic neoplasia. 



Sharami and Saffarieh: Management of Gestational trophoblastic neoplasia

Journal of Family Medicine and Primary Care	 1295	 Volume 9  :  Issue 3  :  March 2020

Med J Islam Repub Iran 2018;32:36.

62.	 Hasanzadeh M, Samadi F, Seresht LM, Shandiz FH. Evaluation 
of the relation between treatment results and predictive 
factors in metastatic and high risk gestational trophoblastic 
neoplasia. Middle East J Cancer 2019;10:214‑20.

63.	 Frijstein MM, Lok  CA, Short  D, Singh  K, Fisher  RA, 
Hancock BW, et al. The results of treatment with high‑dose 
chemotherapy and peripheral blood stem cell support 
for gestational trophoblastic neoplasia. Eur J Cancer 
2019;109:162‑71.

64.	 Mitchell H, Seckl MJ. Discrepancies between commercially 
available immunoassays in the detection of tumour‑derived 
hCG. Mol Cell Endocrinol 2007;260‑262:310‑3.

65.	 Stenman UH, Hotakainen K, Alfthan H. Gonadotropins in 
doping: Pharmacological basis and detection of illicit use. 
Br J Pharmacol 2008;154:569‑83.

66.	 Palmieri  C, Dhillon  T, Fisher  RA, Young  AM, Short  D, 
Mitchell  H, et  al. Management and outcome of healthy 
women with a persistently elevated beta‑hCG. Gynecol 
Oncol 2007;106:35‑43.

67.	 Ngu  SF, Chan  KK. Management of chemoresistant and 
quiescent gestational trophoblastic disease. Curr Obstet 
Gynecol Rep 2014;3:84‑90.

68.	 You B, Harvey R, Henin H, Mitchell H, Golfier F, Savage PM, 
et al. Early prediction of treatment resistance in low‑risk 
gestational trophoblastic neoplasia using population 
kinetic modelling of hCG measurements. Br J Cancer 
2013;108:1810‑6.

69.	 Bolze  PA, Attia  J, Massardier  J, Seckl  MJ, Massuger  L, 
van Trommel N, Niemann I, et al. Formalised consensus of 
the European Organisation for Treatment of Trophoblastic 

Diseases on management of gestational trophoblastic 
diseases. Eur J Cancer 2015;51:1725‑31.

70.	 Lima  LL, Padron  L, Câmara R, Sun  SY, Rezende J Filho, 
Braga A. The role of surgery in the management of women 
with gestational trophoblastic disease. Rev Col Bras Cir 
2017;44:94‑101.

71.	 Ebrahimzadeh Zagami  S, Latifnejad Roudsari  R, 
Janghorban  R, Mousavi Bazaz  SM, Amirian  M, Allan  HT. 
Infertile couples’ needs after unsuccessful fertility 
treatment: A qualitative study. J Caring Sci 2019;8:95‑104.

72.	 Erica S, Domenica L, Raffaele P. Nutrition and female fertility: 
An interdependent correlation. Front Endocrinol (Lausanne) 
2019;10:346.

73.	 McGrath  S, Short  D, Harvey  R, Schmid  P, Savage  PM, 
Seckl MJ. The management and outcome of women with 
post‑hydatidiform mole ‘low‑risk’ gestational trophoblastic 
neoplasia, but hCG levels in excess of 100 000 IU l-1. Br J 
Cancer 2010;102:810‑4.

74.	 Taylor  F, Grew  T, Everard  J, Ellis  L, Winter  MC, Tidy  J, 
et al. The outcome of patients with low risk gestational 
trophoblastic neoplasia treated with single agent 
intramuscular methotrexate and oral folinic acid. Eur J 
Cancer 2013;49:3184‑90.

75.	 Cagayan  MS, Llarena  RT. Quality of life of gestational 
neoplasia survivors: A study of patients at the Philippine 
General Hospital trophoblastic disease section. J Reprod 
Med 2010;55:321‑6.

76.	 Pattaramon  L, Ruangsak  L. Quality of life in gestational 
trophoblastic neoplasia patients after treatment in 
Thailand. Asian Pac J Cancer Prev 2014;15:10871‑4.


