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 Abstract 
  Objective.  To examine temporal trends in the incidence of hydatidiform mole (HM) in relation to maternal age, the occur-
rence of choriocarcinoma in women with a history of HM and the extent of underreporting of HM to the Swedish Cancer 
Register (SCR).  Methods . Women registered with a diagnosis of HM were identifi ed in the Swedish Cancer Register and 
the Swedish Inpatient Register (IPR). Record linkage to the Medical Birth Register provided information to assess the 
incidence of HM.  Results . We identifi ed 3 844 unique cases of HM in the SCR and in the IPR combined between 1973 
and 2004, yielding an incidence of 1.2 per 1 000 deliveries. The incidence of HM increased during the period under study. 
The highest incidence was observed in women below 20 and above 39 years of age. Of all registered cases of choriocarci-
noma, 37% occurred in women with a previous history of HM. The risk of choriocarcinoma following HM was 1.3%, 
compared to 0.005% in women without a previous molar diagnosis. The records of the Cancer Register included 83.2% 
of all identifi ed cases of HM.  Conclusion.  The incidence of HM in Sweden has increased over time, and is characterized by 
a bimodal pattern with distinctive peaks in the youngest and oldest women of reproductive age. More than one third of all 
women registered with choriocarcinoma had a previous diagnosis of HM. Despite mandatory reporting, there was evidence 
of underreporting of HM to the SCR that remained virtually unchanged over calendar time.   
 Hydatidiform mole (HM) is a genetically abnormal 
pregnancy and can be subdivided into a complete 
and partial form. The etiology behind hydatidiform 
mole is still not fully known. All molar pregnancies 
have a possible malignant potential depending on 
local proliferation, invasion of the myometrium and 
metastasis, i.e. invasive mole or choriocarcinoma. 
The majority of women with a previous history of 
hydatidiform mole will have perfectly normal subse-
quent pregnancies and have no increased risk of 
other obstetric complications. However, the risk of a 
new molar pregnancy and choriocarcinoma is sub-
stantially higher than in women without previous 
HM [1,2]. In Sweden reporting of HM to the Swed-
ish Cancer Register (SCR) is mandated by law. Cases 
can also be identifi ed in the nationwide Inpatient 
Register (IPR) covering all in-hospital care. Results 
from one earlier Swedish report based on regional 
data indicate that there is an underreporting of HM 
to the Cancer Register [3]. 
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 Using information from two separate sources: the 
National Swedish Cancer Register and the Inpatient 
Register, the purpose of the present study was three-
fold. Firstly, to assess the reporting of HM to the 
Swedish Cancer Register over time, secondly to 
examine incidence trends of HM by maternal age 
and thirdly to examine the occurrence of choriocar-
cinoma in women with a history of HM.  

 Material and methods  

 Data sources and ascertainment of outcome 

 Cases of HM [International classifi cation of diseases, 
ICD-7: 173 combined with pathoanatomical diagnosis, 
[4] (PAD: 801) and choriocarcinoma (PAD: 806, 803) 
were identifi ed in the SCR which was established in 
1958. Notifi cation of newly diagnosed tumors to 
the SCR is mandated by Swedish law and more 
than 95% of all incident cases of cancer are reported 
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separately by both a clinician and a cytologist or 
pathologist [5]. The SCR does not differentiate 
between complete and partial hydatidiform mole. A 
repeat molar pregnancy is considered as recurrent 
disease and is not registered separately. 

 Information on hospital admissions and dis-
charges has been recorded in the IPR from 1964 and 
onwards and was used to identify additional cases of 
HM that had not been reported to the SCR. This 
database had partial national coverage between 1964 
and 1986, achieving complete coverage from 1987 
[6]. For each hospital admission the patient receives 
up to nine discharge diagnoses classifi ed according 
to the International Classifi cation of Disease system. 
Any fi rst primary or secondary discharge diagnosis 
of HM (ICD-8: 634.2, ICD9: 630x, ICD10: O010, 
O011, O019) was considered in the present study. 
To assess the incidence of HM in relation to number 
of deliveries, information on reproductive history 
was obtained from the Swedish Medical Birth Reg-
ister. This database started in 1973 and contains 
information on both live births and stillbirths (from 
gestational week 28 or later) and encompasses 98 –
 99% of all births in Sweden [7]. Record linkage 
between registers was facilitated by the individually 
unique national registration number, assigned to all 
Swedish residents at time of birth or fi rst permanent 
residency. 

 The study protocol was approved by the 
Institutional Review Board at Karolinska Institutet, 
Stockholm.   

 Study population 

 For our cohort we selected HM cases registered from 
1973 through 2004 in both the SCR and the IPR. 
Amongst women with multiple reported events in the 
IPR, we only selected the fi rst recorded event. This 
way, for all years under study, we were able to iden-
tify 3 844 unique cases of HM; 3 198 (83.2%) iden-
tifi ed in the SCR while 646 (16.8%) additional 
unique cases were reported exclusively to the Inpa-
tient Register. In the IPR, the distribution between 
primary and secondary diagnoses of HM was 82.7% 
and 17.3%, respectively. For our incidence estimates 
we used nearly 3.2 million births (n  �  3 199 695) 
recorded in the Medical Birth register between 1973 
and 2004. One woman with HM was excluded in the 
assessment of incidence due to missing information 
on age.   

 Statistical methods 

 To assess possible underreporting of HM to the SCR 
we investigated what proportion of patients had been 
reported to the SCR and the IPR, respectively, and 
also what proportion that had been recorded in 
both registers. These calculations were performed 
by period of diagnosis (1973 – 1976, 1977 – 1980, 
1981 – 1984, 1985 – 1988, 1989 – 1992, 1993 – 1996, 
1997 – 2000 and 2001 – 2004) and in total over the 
entire study period. Incidence of HM was defi ned as 
the number of HM divided by the sum of HM and 
deliveries. The incidence is reported per 1 000 deliv-
eries (including moles), and was calculated by age 
at diagnosis  �  20, 20 – 24, 30 – 34, 35 – 39,  �  39 years 
and calendar period of diagnosis 1973 – 1980, 1981 –
 1988, 1989 – 1996, 1997 – 2004. 

 Standard errors for single sample proportions 
were used to obtain 95% confi dence intervals for 
the incidence. Relative risks and 95% confi dence 
intervals for the period effect were estimated. The 
standard error for the log of the relative risk was used 
in the calculations of the confi dence interval. 

 The occurrence of choriocarcinoma among 
women with a molar pregnancy was compared to 
that of women with no history of HM and a crude 
relative risk was estimated.    

 Results 

 During the whole study period, the SCR included 
83.2% of all identifi ed cases of HM. With the excep-
tion of the earliest periods under study, the underre-
porting remained relatively unchanged over time 
(Figures 1, 2). The overall incidence of HM during 
the complete period under study was 1.2 per 1 000 
deliveries (including moles), and increased from 1.01 
between 1973 and 1980 to 1.43 between 1997 and 
2004 (Table I). In all time periods, the highest inci-
dence was found among women below the age of 20 
and over the age of 39. Even though the incidence 
in women over 39 years of age was high it remained 
fairly stable during the study period. The most 
pronounced increase in incidence was observed in 
the youngest age group (Figure 3). 

 One hundred and thirty one women with a diagno-
sis of choriocarcinoma were identifi ed in the Cancer 
Register of which 48 (37%) had a previous recorded 
diagnosis of hydatidiform mole in the SCR or in the 
Inpatient Register. The risk of choriocarcinoma follow-
ing HM was 1.3%, compared to 0.005% in women 
without a previous molar diagnosis, yielding a risk ratio 
of 247 (95% CI: 173 – 352) (data not shown).   

 Discussion 

 There are broad international variations in the inci-
dence of hydatidiform mole with the highest incidence 
rates observed in some regions of Asia. In Europe, 100 
cases of HM per 100 000 pregnancies have been 
reported, while the corresponding estimates from Asia 
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range from 100 to 1000 per 100 000 pregnancies [8]. 
It remains unclear if these differences are due to 
regional reporting routines, genetic factors or an 
infl uence of socioeconomic conditions that may 
affect dietary and reproductive patterns. At present 
there is little defi nite knowledge regarding the etiol-
ogy of HM, partly because of the rarity of the condi-
tion. The risk factor most consistently associated 
with HM is maternal age, and possibly also paternal 
age [9], which may refl ect that both ovum and sper-
matozoa quality depends on age [10]. Other sug-
gested risk factors include smoking and body mass 
index. Also, there is some evidence that twinning 
[11,12] and high offspring birth weight increase the risk 
of developing HM, possibly because of exposure to 
elevated levels of pregnancy hormones [13]. 

 We utilized information from both the SCR and 
the National Inpatient Register to assess the reporting 
of HM to the Cancer Register. Of all cases identifi ed 
during the period under study, about 20% were not 
found in the SCR. Thus, clinicians fail to conform to 
the mandatory reporting of HM, with little improve-
ment over time. 

 Taken together, our results show that the inci-
dence of hydatidiform mole in Sweden has increased 
during the three decades under study. The incidence 
estimates observed in our study are comparable with 
fi ndings in other Western countries [8], but were 
higher than what has previously been reported in an 
earlier Swedish study [14]. The incidence had a 
bimodal pattern with distinctive peaks in young and 
older women, possibly refl ecting an increased risk of 
fertilization of an abnormal oocyte early and late 
during childbearing years. The highest incidence was 
found in women 39 years or older and the highest 
incidence increase was observed in the youngest age 
group. Medical rather than surgical treatment of spon-
taneous and legal abortions is available today which 
makes it more diffi cult to obtain pathological confi r-
mation. Thus, some HM cases may go unrecognized, 
contributing to spuriously low incidence rates. On 
the other hand, it cannot be excluded that the 
observed temporal change in incidence have been 
infl uenced by a more frequent use of karyotyping 
during the later part of the period under study. 

 A South Korean study found that the hospital-
based incidence of HM declined from about 40 per 
1 000 deliveries 1971 – 1975 to around two per 1 000 
deliveries 1991 – 1995. The authors speculated that 
this trend could be correlated to economic develop-
ments during the same time period [15]. A Finnish 
study showed no marked changes in incidence dur-
ing the same time period [16]. Previous Swedish 
studies in this area have been restricted to regional 
 Figure 1.     Graphical illustration of distribution of moles (numbers) by source of registration, SCR: Swedish Cancer Register, IPR: Swedish 
Inpatient Register.  
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databases or the National Swedish Cancer Register 
only. One earlier study based on information 
obtained from the National Swedish Cancer Regis-
ter covering the period 1958 – 1965 estimated the 
incidence of hydatidiform mole to 0.7 per 1 000 
deliveries [14] compared to 1.2 per 1 000 deliveries 
in our study. A Swedish study based on Regional 
Cancer Register and hospital data from Stockholm 
County between 1975 and 1988 estimated the inci-
dence of HM to be about two times higher (1.5 per 
1 000 deliveries and moles), roughly equivalent to 
the incidence estimates in the in the most recent 
period covered by the present study [3]. In the same 
study there was evidence of considerable underre-
porting of HM, with no record in the Cancer Reg-
ister of 25% of all identifi ed cases in the Stockholm 
region. 
 In the previous Swedish study based on the 
National Cancer Register data only, 40% of all cases 
of choriocarcinoma were preceded by a molar 
pregnancy [14], compared to 37% in the present 
study. Our estimate corresponds to a 247-fold 
increased risk of choriocarcinoma. While high, this 
risk estimate is lower than what has been reported 
from some other studies [12], and may have 
been infl uenced by initiation of treatment of persis-
tent trophoblastic disease without confi rmation 
whether it represented a case of invasive mole or 
choriocarcinoma. 

 Strengths of the present study include the size of 
the material, the population-based design, the pos-
sibility to retrieve information regarding HM diag-
nosis from two separate databases and a virtually 
complete follow-up. Limitations included the incom-
plete coverage of the Inpatient Register during the 
early part of the study, and the inability to differenti-
ate between the distinct clinical entities of partial and 
complete hydatidiform mole precluding systematic 
comparisons between the two entities or detailed 
studies of possible risk factors. It cannot be excluded 
that our study design using the incidence per delivery 
including moles rather than per pregnancy, has 
contributed to the observed bimodal pattern inci-
dence, since young women more often discontinue a 
pregnancy and the age of primiparas has increased 
  Table I. Incidence of Hydatidiform mole per 1000 deliveries 
(including moles) 1973-2004.  

Period
Incident cases

 of HM
Incidence 
(95% CI)

Incidence rate 
ratio (95% CI)

1973-1980 805 1.01 (0.94, 1.07) 0.85 (0.77, 0.93)
1981-1988 929 1.19 (1.11, 1.27) 1.00 (reference)
1989-1996 1072 1.20 (1.12, 1.27) 1.01 (0.93, 1.10)
1997-2004 1037 1.43 (1.34, 1.52) 1.20 (1.10, 1.31)
Total 3843 1.20 (1.16, 1.24)
Figure 2.     Graphical illustration of distribution of moles (percent) by source of registration, SCR: Swedish Cancer Register, IPR: Swedish 
Inpatient Register.  
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dramatically between the fi rst and last period under 
study. 

 Ideally, the denominator used for calculating the 
incidence rate should encompass all possible preg-
nancy outcomes. However data on the number of 
miscarriages and legal abortions on an individual 
level are not available in Sweden and may have con-
tributed to an overestimation of the incidence rates 
observed in the present study. 

 In conclusion, we found clear evidence of an 
underreporting of HM to the SCR that has remained 
virtually unchanged over calendar time, indicating 
that offi cial cancer statistics continue to underesti-
mate the true incidence of HM. Furthermore, our 
results indicate that the Inpatient Register represent 
the less complete data source with regard to registra-
tion of HM. Thus, the detected level of underreport-
ing in the Swedish Cancer Register represents a 
minimum level. 

 In the present material based on information 
retrieved from two separate sources our results indi-
cate that the incidence of HM has increased over 
time together with a bimodal age specifi c incidence 
pattern with the highest rates observed among 
younger and older women. More than one third of 
all recorded cases of choriocarcinomas were pre-
ceded by molar pregnancy, corresponding to a more 
than 200 times increased risk of choriocarcinoma in 
women with a history of HM.  
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