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2. ABBREVIATIONS 

 

 

BMI = body mass index 

CI = confidence interval 

CRP = C-reactive protein 

D&E = dilatation and evacuation  

HR = hazard ratio 

IQR = interquartile range 

ITT = intention to treat 

NSAID = non-steroidal anti-inflammatory drug 

OR = odds ratio 

PG = prostaglandin  

PGE = prostaglandin E 

PGF = prostaglandin F 

 

PID = pelvic inflammatory disease 

PP = per protocol 

SPRM = Selective Progesterone Receptor Modulator 

THL = National Institute for Health and Welfare  

TOP = termination of pregnancy  

  MTOP = medical termination of pregnancy 

  STOP = surgical termination of pregnancy 

UN = United Nations  

Valvira = The National Supervisory Authority for Welfare and Health  

VAS = visual analogue scale 
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3. ABSTRACT  

 

Background: The preferred method for second trimester medical termination of pregnancy 

(MTOP) is use of a combination of mifepristone and misoprostol. The recommended time 

interval between these medicines has been 36 to 48 hours, but a more flexible interval would 

be of value. Increasing gestational age in cases of surgical termination of pregnancy (STOP) 

has been associated with an increased risk of complications, but little is known about these 

complications after MTOP. Moreover, despite the fact that one third or even half of the 

women who undergo termination of pregnancy (TOP) end up repeating the procedure during 

their lifetimes, data on repeat TOP after second trimester TOP has been missing.  

 

Objectives: To assess the procedure of second trimester MTOP by comparing one- and 

two-day intervals between mifepristone and misoprostol administration and evaluating the 

risk factors of surgical evacuation. Health and reproductive health issues were also 

assessed, evaluating complications of MTOP and the risk of repeat TOP after second 

trimester TOP. 

 

Material and methods: The study consisted of an open randomized prospective trial and 

registry-based nationwide cohort studies. The randomized trial included 227 women who 

underwent MTOP between gestational weeks 13–24. Two dosing intervals, of one (17–28 

hours) and two days (41–45 hours) between mifepristone (200 mg) and misoprostol (400 

mcg) were compared. 

 

The epidemiological studies were performed using the Finnish Abortion Registry. 

Complications related to MTOP were sought from the Hospital Discharge Registry. The 

complications after first and second trimester MTOP were assessed in a cohort of 18,248 

women who underwent TOP in Finland between 2003 and 2006. The risk of repeat TOP was 

assessed in a cohort of 41,750 women who underwent their first TOP in Finland between 

2000 and 2005.  

 

Results: The mifepristone–misoprostol interval trial showed that the one-day interval was 

associated with a slightly longer median induction-to-abortion time (intention-to-treat 

analysis: 8.5 vs. 7.2 hours, p=0.038). However, this induction-to-abortion time was markedly 

longer with the one-day interval among women without previous vaginal deliveries (10.1 vs. 

7.6 hours, p=0.013) and when gestational age exceeded 16 weeks (10.8 vs. 7.2 hours, 

p=0.024). On the other hand the rate of surgical evacuation was higher with the two-day 
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interval (per-protocol analysis: 30/115 women, 25% vs. 40/112 women, 37%; 95% CI 0.3–

24.1, p=0.044).  

 

Multivariable analysis of the risk factors of surgical removal of the placenta showed that the 

two-day interval doubled the risk of surgical evacuation (OR 2.2; 95% CI 1.1–4.1), as did age 

above 24 years (OR 2.4; 95% CI 1.1–5.3). Previous curettage increased this risk fourfold 

(OR 4.4; 95% CI 1.7–11.7) and foetal indication for TOP even more (OR 6.1; 95% CI 1.1–

34.4). 

 

In the registry study, second trimester MTOP in comparison with first trimester MTOP 

increased the risk of surgical evacuation (adjusted OR 7.8; 95% CI 6.8–8.9), especially 

immediately after foetal expulsion (adj. OR 15.2; 95% CI 12.8–18.0). Second trimester 

MTOP also doubled the risk of infection (adj. OR 2.1; 95% CI 1.5–2.9). Furthermore, in the 

registry-based study in which risk factors of repeat TOP after first and second trimester 

primary TOP were compared, second trimester TOP was shown to be an independent risk 

factor of repeat second trimester TOP (HR 3.8; 95% CI 2.9–5.1) and repeat TOP after 16 

weeks of gestation (HR 5.0; 95% CI 3.3–7.7).  

 

Conclusions: Both one- and two-day dosing intervals between mifepristone and misoprostol 

are suitable for second trimester MTOP, but women with no previous deliveries and those 

whose gestation exceeds 16 weeks may benefit from the longer interval. Compared with first 

trimester MTOP, second trimester MTOP is associated with an increased risk of retained 

placenta, which leads to a risk of surgical evacuation and/or infection. Previous curettage of 

the uterus increases this risk of retained placenta. As second trimester TOP is also a risk 

factor of repeat TOP, especially later in pregnancy, special focus on the safety and efficacy 

of the method is needed. 
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4. INTRODUCTION 

 

Worldwide, one third or even half of all pregnancies are estimated to be unintended, and 

every fifth pregnancy ends in an induced abortion (Sedgh et al. 2007, Singh et al. 2009). 

Despite the improvement in contraceptive methods during the last few decades, termination 

of an unwanted pregnancy has remained common throughout the world (Sedgh et al. 2007, 

Singh et al. 2009). In fact, termination of pregnancy (TOP) is one of the most common 

gynaecological procedures globally (Sedgh et al. 2007). Furthermore, one third or nearly half 

of the women who have undergone TOP will undergo a repeat TOP during their lifetime 

(Department of Health 2009, Singh et al. 2009, Socialstyrelsen 2009, THLa 2010). 

 

In developed countries TOP is generally safe (Sedgh et al. 2007), but increasing gestational 

age is associated with an increased risk of complications (Ferris et al. 1996). Most TOPs are 

performed before 13 weeks of gestation and only 5 to 15% later, during the second trimester 

(Sedgh et al. 2007, Singh et al. 2009, Socialstyrelsen 2009, THLa 2010). However, because 

of foetal reasons discovered later during pregnancy, and for reasons related to young age or 

delay regarding access to TOP, it can be predicted that a demand for TOP after 13 weeks of 

gestation will persist (Gemzell-Danielsson and Lalitkumar 2008, Loeber and Wijsen 2008).  

 

MTOP during the second trimester, during gestational weeks 13 to 24, seems to be a less 

well-studied subject in terms of complications, future health and reproductive health. In this 

study the procedure of second trimester MTOP, the risk of complications and that of repeat 

TOP following this procedure was assessed. 
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5. FINNISH SUMMARY 

 

Taustaa: Suomessa tehdään vuosittain noin yhdeksän raskaudenkeskeytystä tuhatta 

hedelmällisyysikäistä naista kohti ja näistä 7% tapahtuu toisella raskauskolmanneksella 

(THLa 2010). Raskaudenkeskeytyksen riskien tiedetään lisääntyvän raskausviikkojen 

kasvaessa (Ferris et al. 1996), mutta tietoa toisen raskauskolmanneksen lääkkeellisen 

raskaudenkeskeytyksen riskeistä on ollut niukalti. Myös tieto raskauden keston vaikutuksesta 

toistuvan keskeytyksen riskiin on puuttunut, vaikka Suomessakin kolmannes 

raskaudenkeskeytyksessä olleista päätyy siihen toistamiseen (THLa 2010). 

 

Tehokkain lääkkeellisen raskaudenkeskeytyksen menetelmä on antiprogestiini mifepristonin 

ja prostaglandiini misoprostolin yhdistelmä (Wildschut et al. 2011). Nämä kaksi lääkettä on 

perinteisesti annosteltu kahden vuorokauden välein (Lohr et al. 2008), mutta joustavampi 

annostelu olisi tarpeen.  

 

Tämän tutkimuksen tarkoituksena oli selvittää toisen raskauskolmanneksen lääkkeellisen 

raskaudenkeskeytyksen menetelmää ja riskejä. Yhden ja kahden vuorokauden mifepristoni-

misoprostoli-antoväliä verrattiin satunnaistetussa tutkimuksessa keskeytyksen keston ja 

kaavintojen suhteen. Ensimmäisen ja toisen raskauskolmanneksen raskaudenkeskeytysten 

haittatapahtumia sekä riskiä toistuvaan keskeytykseen verrattiin rekisteritutkimuksessa. 

 

Aineisto ja menetelmät: Satunnaistettuun tutkimukseen osallistui 227 naista, jotka aloittivat 

misoprostolin yhden tai kahden vuorokauden kuluttua mifepristonin annosta. 

Rekisteritutkimuksessa lääkkeellisen raskaudenkeskeytyksen jälkiseuraamuksia tarkasteltiin 

Suomessa vuosina 2003 – 2006 raskaudenkeskeytyksessä olleilla 18,248 naisella. Toistuvan 

keskeytyksen riskiä selvitettiin 2000 – 2005 keskeytyksessä olleilla 41,750 naisella.  

 

Tulokset: Keskeytymiseen kului yhden ja kahden vuorokauden mifepristoni-misoprostoli- 

antovälillä käytännössä sama aika (8.5 vs. 7.2 tuntia; p=0.038). Potilailla, joilla ei ollut 

aiempia alatiesynnytyksiä raskauden keskeytyminen oli olennaisesti nopeampi kahden 

vuorokauden mifepristoni-misoprostoli-antovälillä (10.1 vs. 7.6 tuntia; p=0.013). Samoin kävi, 

kun raskausviikkoja oli yli 16 (10.8 vs. 7.2; p=0.024). Kahden vuorokauden antoväliin liittyi 

suurempi kaavintariski (25 vs. 37%, p=0.044). Kaavinnan todennäköisyyttä lisäsivät yli 24 

vuoden ikä (OR 2.4; 95%CI 1.1–5.3), kahden vuorokauden mifepristoni-misoprostoli-väli (OR 

2.2, 95%CI 1.1–4.1), aiempi kaavintatoimenpide (OR 4.4; 95%CI 1.7–11.7) ja sikiöindikaatio 

keskeytykselle (OR 6.1; 95%CI 1.1–34.4). 
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Toisen raskauskolmanneksen lääkkeellinen keskeytys lisäsi kaavinnan (OR 7.3; 95%CI 6.4–

8.3) ja tulehduksen (OR 2.1; 95%CI 1.5–2.9) riskiä verrattuna ensimmäisen 

raskauskolmanneksen aikaiseen keskeytykseen. Verrattuna ensimmäisen raskaus-

kolmanneksen keskeytykseen keskeytys toisella raskauskolmanneksella lisäsi toistuvan 

toisen raskauskolmanneksen keskeytyksen todennäköisyyttä (HR 3.84; 95%CI 2.89–5.10, 

p<0.0001). Erityisesti kohosi riski päätyä toistuvaan keskeytykseen myöhäisellä toisella 

raskauskolmanneksella, 16:sta raskausviikon jälkeen (HR 5.03; 95%CI 3.31–7.65; p <0.001).  

 

Johtopäätökset: Sekä yhden että kahden vuorokauden mifepristoni-misoprostoli-

annosteluväli sopii toisen raskauskolmanneksen lääkkeelliseen raskaudenkeskeytykseen. 

Toisen raskauskolmanneksen lääkkeellisen keskeytyksen erityispiirteitä ovat suurempi riski 

kaavintaan ja tulehdukseen verrattuna varhaisempaan keskeytykseen. Toisen 

raskauskolmanneksen lääkkeellisessä keskeytyksessä kaavinnan riskiä lisäävät aiempi 

kaavinta, yli 24 vuoden ikä, sikiöindikaatio keskeytykselle ja kahden vuorokauden 

mifepristoni-misoprostoli antoväli. Toisen raskauskolmanneksen keskeytys on riskitekijä 

toistuvalle myöhäiselle raskaudenkeskeytykselle.  
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6. REVIEW OF THE LITERATURE 

6.1. About terminology 

 

The term “termination of pregnancy (TOP)” is used here to describe deliberate removal of an 

embryo or a foetus (not known to have died before onset of the procedure) from the uterus, 

thus ending a pregnancy so that it does not progress to birth. This term is often used in the 

literature and was chosen instead of “induced abortion” (Ashok et al. 2004, Rose et al. 2006, 

Brouns et al. 2010, Hou et al. 2010). However, the terminology in this subject seems to be 

non-standardized (Grimes and Stuart 2010).  

 

In the medical literature pregnancy is divided into trimesters. This may also be somewhat 

misleading, as 40 weeks of gestation divided by three results in an uneven number of full 

gestational weeks (Grimes and Stuart 2010). However, this description is often used in the 

literature and second trimester refers to gestational weeks 13–28 (Ashok et al. 2004, 

Hamoda et al. 2005a, Gemzell-Danielsson and Lalitkumar 2008, Lohr et al. 2008). Given the 

Finnish legislation (FINLEX 2010), which allows TOP up to 20 (20+0) weeks of gestation, 

and up to 24 (24+0) weeks in cases of a medical condition of the foetus, the division of up to 

12 (12+0) weeks of gestation indicating first trimester TOP and 13–24 (12+1 to 24+0) weeks 

of gestation indicating second trimester TOP is used in Finland.  

6.2. Termination of pregnancy 

6.2.1. Incidence: worldwide 

 

Approximately 29 of 1,000 women of fertile age (15 to 44 years) undergo TOP every year 

worldwide (Sedgh et al. 2007). Mostly, this occurs in developing countries (35 million 

annually), reflecting only a relative population distribution, while a woman’s likelihood of 

undergoing TOP is estimated to be similar in both the developed and developing regions (26 

vs. 29/1,000 women of fertile age) (Sedgh et al. 2007, Guttmacher Institute 2009, Singh et al. 

2009). One out of two to three women undergo TOP during their lifetime (Davies et al. 2004, 

Guttmacher Institute 2009).  

 

United Nations (UN) provides information on world TOP rates (Table 1, Figure 1) (UN 2007). 

However, there are major difficulties in collecting this data, because information for some 

countries is either incomplete or unclear. Common problems are that some illegal and 

privately performed TOPs go unreported; some countries include spontaneous abortions to 

TOP rates and some countries count only part of the TOPs. The most reliable statistics and 
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also the lowest TOP rates are from Western and Northern Europe. 

  

Table 1. Estimates/ statistics of world TOP rates (UN 2007) 
Region TOP rate (TOPs/1,000 women at fertile age) 
Africa 29* 
Asia 29* 
Europe (excluding Eastern Europe) 28 (19) 
Latin America 31* 
Northern America 21 
Oceania 17 

*Data largely based on estimates 
 

 

The incidence of TOP varies greatly within developed countries. The lowest incidence (5–

6/1,000) has been reported in the Netherlands (Levels et al. 2010). Otherwise the rate of 

TOP varies between 9 to 21/1,000 women of fertile age in Northern Europe and in the USA 

(Department of Health 2009, Guttmacher Institute 2009, Socialstyrelsen 2009, THLa 2010). 

The worldwide incidence of TOP being performed after 13 weeks of gestation has varied 

between 5 to 15% of all TOPs (Guttmacher Institute 2009, Socialstyrelsen 2009, THLa 

2009). 

 

Legal restrictions do not seem to affect the incidence of TOP. The rate of TOP is 

approximately 29/1,000 in Africa, where TOP is illegal in many circumstances in most 

countries and it is 28/1,000 in Europe, where TOP is generally permitted on broad grounds 

(Sedgh et al. 2007, Guttmacher Institute 2009). The lowest rates of TOP are in Western and 

Northern Europe, where induced abortion is accessible, with only a few restrictions 

(Guttmacher Institute 2009, Socialstyrelsen 2009, THLa 2010). 
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Figure 1. Some examples of TOP rates (2007) from countries where data are available 
(UN 2007). Finland and Scandinavian countries are missing (see later). 
 
 

 
 
 
 

6.2.2. Incidence: Finland 
 

The total number of TOPs in Finland has been under 11,000 almost every year since 1993, 

giving an annual rate of nine TOPs per 1,000 women aged 15 to 49 (THLa 2010). A slight 

decrease in the amount of terminations has occurred since the late 20th century (THLa 2010), 

mainly due to a decrease of TOP in women under 20 years of age. The incidence of TOP 

varies from under 6 to nearly 12/1,000 women aged 15 to 49 within different areas of Finland 

(Figure 2) (THLa 2010). 
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Figure 2. The incidence of TOP in Finnish provinces in 2010.  

 
 

 

 

Compared with other Nordic countries Finland has a lower overall incidence of TOP and also 

a small rate of TOP among women under 20 years of age, but slightly more TOPs during the 

second trimester (Table 2; Socialstyrelsen 2009, THL Nordic statistics 2009). Despite minor 

differences in legislation, the Nordic countries have similar abortion policies (Socialstyrelsen 

2009, THLa 2010). 
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Table 2. Induced abortions in Nordic countries in 2009  
 
Country Finland Sweden Denmark Norway Iceland 
Abortions:      
Total amount  10,427 37,524 16,205 15,774 971 
Per 1,000 women      
!15 to 19 12.8 22.5 16.4 14.0 12.0 
20 to 24 17.6 33.4 24.8 30.4 23.0 
25 to 29 12.5 26.3 18.7 21.9 23.0 
30 to 34 10.4 21.1 16.9 16.8 14.0 
35 to 39 7.1 16.1 12.9 11.4 10.1 
40 to " 49 2.9 7.5 5.0 4.8 5.1 
Total 8.9 17.8 12.9 14.1 12.4 
Per 1,000 live births 172.1 335.6 258.0 255.2 193.2 
During the second trimester 7.3% 6.3% No data* 3.8% 3.5% 

* Data for 2009 missing, but in 2006 the figure was 4.1% 
 

 

 

The annual number of TOPs carried out during second trimester in Finland has been 

approximately 700, i.e. 5 to 7% of all TOPs, steadily from the beginning of the 21st century 

(THLa 2010). Thus in Finland TOP is performed mostly before 13 weeks of gestation and 

54% of cases before the 8th week of pregnancy.  

6.2.3. Legislation: worldwide 

 

Legislation on induced abortion varies throughout the world, from illegal to legal and easily 

accessible (Guttmacher Institute 2009, Levels et al. 2010). The northern half of the world has 

legal and mostly easily accessible TOP, while in Latin America and Africa TOP is illegal or 

highly restricted (Figure 3). The indications “to save a woman’s life” (red colour in Figure 3) 

and “to preserve health” (orange colour in Figure 3) are quite often overlapping each other. In 

clinical practice the decision of the indication is left for the abortion provider (UN 2007). In 

this map Finland, Iceland, England, Wales and Scotland as well as Australia could have 

been coloured green. Despite the small differences in legislation, in clinical practice TOP is 

as easily accessible in these areas as in the Northern countries (THLa 2010, Department of 

Health 2009, UN 2007). 

 

 

 

 



 17 

Figure 3. The distribution of abortion legislation worldwide (Available at: 

www.worldabortionslaws.com) 

   
Colour:  Legislation (TOP allowed): 
Red  “to save the woman’s life” or prohibited altogether 
Orange “to preserve health” 
Yellow  on socioeconomic grounds 
Green  without restriction as to reason 
Grey  Data unavailable 
 

Legislation may not correlate to the rate of TOP, but illegal TOP is related to multiple health 

risks. For example, in South Africa the incidence of infection resulting from TOP decreased 

by 52% after abortion law was liberalized in 1996 (WHO 2007, Guttmacher Institute 2009). 

Worldwide, 48% of all TOPs are unsafe. In developed regions 5% and in developing 

countries 55% of all TOPs are unsafe (WHO 2007, Guttmacher Institute 2009). An estimated 

number of five million women are hospitalized each year for treatment of TOP-related 

complications, haemorrhage and sepsis worldwide. Complications due to unsafe abortion are 

related to 13% of maternal deaths worldwide, a total of 67,000 maternal deaths annually. An 

estimated number of 220,000 children lose their mothers annually due to TOP-related 

deaths, and the consequences on productivity, the economy and long-term health cannot be 

calculated (WHO 2007, Guttmacher Institute 2009). 
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TOP was legalized in Western and Northern Europe in the late 70s to early 80s. In the United 

Kingdom 1967 (Abortion Act 1967), in Finland 1970 (FINLEX 2010), in the United States 

1973 (Roe vs. Wade 1973), and in the Netherlands 1980 (Fiala 2006). 

6.2.4. Legislation: Finland 

 

According to the current law on induced abortions in Finland, TOP can be allowed up to 20 

weeks of gestation (140 days of amenorrhoea) or up to 24 weeks (168 days of amenorrhoea) 

in cases of a medical condition of the foetus (FINLEX 2010). The indications for legal TOP in 

Finland can be grouped into medical indications concerning maternal or foetal health and 

ethical or social indications (Table 3).  

 
Table 3. Legal indications for TOP in Finland 

Indication type: Indication: 
Medical  Pregnancy would endanger the woman’s life/health because of illness, 

structural anomaly or debility 
 Potential or confirmed foetal defect  
 Maternal/paternal illness/structural anomaly seriously restricting 

childcare 
Ethical Rape/incest or other reasons mentioned in the Penal Law 
Social Pregnancy and childbirth being an unbearable burden to a woman 
 Age under 17 years 
 Age 40 years or over 
 4 or more deliveries 

  

 

 
Approval with a legal indication for TOP is needed in Finland, though the legislation is 

interpreted liberally. This approval is based on the decision of one to two licensed physicians 

(working in the public sector or having separate approval for the task) or The National 

Supervisory Authority for Welfare and Health (Table 4; Valvira 2010). 
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Table 4. Decision for legal approval of TOP in Finland 

Decision maker: Limit for gestation* Indication for TOP:  
One licensed physician !12+0 Age under 17 years 
 !12+0 Age 40 years or over 
 !12+0 4 or more deliveries 
Two licensed physicians No Pregnancy being a risk to the 

woman’s health/ life 
 !12+0 Pregnancy and childbirth being an 

unbearable burden  
 !12+0 Ethical 
 !12+0 Limited ability to take care of 

children 
Valvira >12+0–20+0 Any 
 ! 20+0 A physician has denied TOP 
 !24+0 Foetal defect 

* Gestational weeks + days 
 

 

 
In Finland more than 90% of all TOPs are performed for social reasons (THLa 2010). The 

annual rate of females under 20 years of age undergoing TOP has been 12 to 13 per 1,000 

since the late 20th century (THLa 2010). This means an annual number of 2,000 TOPs being 

performed among women and girls under 20 years of age (THLa 2010). The highest figure is 

in the city of Helsinki (16/1,000) (THLa 2010). All TOPs performed are to be reported to the 

Finnish National Registry of Induced Abortions (THLa 2010). 

6.3. Finnish Abortion Registry 

 

According to current legislation in Finland (FINLEX 2010), all physicians who perform a TOP 

are required to report the case to the National Institute for Health and Welfare, THL (THLa 

2010), within one month, using a specific data collection form approved by the Ministry of 

Social Affairs and Health. The data are stored electronically in the Register of Induced 

Abortions, data check-ups with contact to the hospitals are made regularly and the data are 

compared with those in other registers (Birth register, Care Register, Register of Congenital 

Malformations) (THLb 2010). Statistics on induced abortions have been published since 

1951 after the first Act on Induced Abortion (FINLEX 2010). There was another Act on 

Induced Abortion in 1970 and the THL database has kept data on induced abortions in 

electrical form since 1983. Information on almost all variables is available from the 1970s 

onward. Coverage of the data is almost 100% as it is based on obligatory and law-based 

reports (Gissler et al. 1996), what is exceptional in the world.  
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6.4. Guidelines regarding TOP 

 

Several countries and institutions have published guidelines regarding TOP. These national 

and international guidelines include information about the procedures and the emotional and 

physical care of abortion patients (Finnish Medical Society Duodecim 2007, Davies et al. 

2004, Nanda et al. 2006, SOCG 2006, ACOG 2008, Cheng L 2008, Lohr et al. 2008, 

Faundes 2011). The guidelines are based on the same studies but have different 

conclusions concerning second trimester TOP. This is probably a result of national customs 

and differences in the abortion services. Guidelines from the UK include both MTOP with 

mifepristone and prostaglandin and surgical TOP (STOP) performed as suction termination 

up to 15 weeks of gestation, and dilatation and evacuation (D&E) by specialist practitioners 

up to 24 weeks of gestation for use in second trimester TOP (Davies et al. 2004). However, 

guidelines from Canada recommend D&E up to 16 weeks of gestation and thereafter 

methods using osmotic dilators, amnio-reduction, amnio-infusion, suction curettage and 

forceps (SOGC 2006). Mifepristone is not available in Canada. In the Finnish guidelines only 

the medical method using mifepristone and misoprostol is presented as a method of choice 

in second trimester TOP (Finnish Medical Society Duodecim 2007).  

 

The hospital and abortion care systems differ in these countries publishing guidelines 

regarding TOP. Northern Europe has a long history of public hospital systems and 

standardized care in cases of TOP and medical second trimester TOP using mifepristone 

and misoprostol is largely used there (Department of Health 2009, Socialstyrelsen 2009, 

THLa 2010). On the other hand the United States has a history of both private and public 

abortion care, not evenly standardized throughout the country (Guttmacher Institute 2009). In 

the US, surgical methods, mainly dilatation and evacuation (D&E), are used for 96% of 

abortions performed at "13 weeks’ gestation (Strauss et al 2005, ACOG 2008, Lohr et al. 

2008).  

 

MTOP has become the method of choice for TOP in Finland since 2000, at all weeks of 

gestation (THLa 2010). Its use for induced abortions before 13 weeks of gestation has 

increased steadily each year from 49% to 86% of all TOPs in ten years. However, TOP after 

12 weeks of gestation has been performed mostly with medical methods already prior to 

2000 (THLa 2010). Since 2003, 89 to 96% of all second trimester terminations have been 

performed medically (THLa 2010).  
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6.5. Second trimester TOP 

6.5.1. Method for second trimester TOP 

 

The optimal method for TOP between gestational weeks 13 to 24 continues to be a matter of 

debate (Grimes 2008, Lohr et al. 2008, Lee et al. 2010). Studies in which surgical and 

medical methods are compared are rare and randomized comparison has proven difficult to 

carry out (Grimes et al. 2004, Lohr et al. 2008, Kelly et al. 2010). There are two randomized 

studies comparing D&E and MTOP using mifepristone and misoprostol. In those MTOP has 

been related to increased amount of minor adverse events (Table 5). Therefore in these 

studies derived from regions with a long history of STOP women have found D&E to be more 

acceptable than MTOP during the second trimester. Unfortunately, as a result of sparse and 

small-sized studies (Table 5), data concerning severe, but rare complications of these 

methods are missing. 

 

Table 5. Randomized studies comparing MTOP using mifepristone and misoprostol 
and D&E (STOP) 
Authors Subjects Results and conclusions 
Grimes et al. 2004 18  • Slow enrolment: stopped at one year  

• MTOP: more pain/ minor adverse events 
(nausea, vomiting, dizziness) 

Kelly et al. 2010 122  • Women found STOP more acceptable  
• MTOP: bleeding and pain 

 

 

 

D&E was introduced in the 1970s and it became the preferred surgical technique over 

dilation and curettage, hysterotomy, and hysterectomy because of its relative safety (Cates 

et al. 1982, Grimes and Schultz 1985). However, D&E requires expertise (Cates et al 1982, 

Davies et al. 2004, Amarin and Badria 2005, Turok et al. 2008). Expertise in surgical 

techniques seems to be hard to define. In studies showing that uterine perforation following 

D&E is related to operator inexperience, expertise has been defined as the length of training 

in gynaecology (Amarin and Badria 2005). In most studies the number of surgical procedures 

needed annually to maintain relevant skills is not defined. In Finland the numbers of second 

trimester TOPs per hospital are low and the procedures should be referred to fewer hospitals 

in order to offer a safe surgical option for second trimester TOP. 
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In expert hands the most common complications related to D&E include haemorrhage (2.1%; 

Autry et al. 2002), perforation (0.4%; Peterson et al. 1983), cervical laceration (2.1%; Autry et 

al. 2002) and operative interventions such as re-aspiration (0.7%; Autry et al. 2002).  

6.5.2. Medical second trimester TOP 

6.5.2.1. History 

 

Throughout the ages women are known to have used various herbs, salts, douches and 

purgatives to achieve TOP (Riddle 1991, Bujalkova 2007). Milestones of second trimester 

MTOP were the introduction of prostaglandins (PGs) in 1971 and later, PG analogues 

(Wiqvist and Bygdeman 1970, Tang and Ho 2002, Vargas and Diedrich 2009). Before the 

era of PGs second trimester MTOP was performed using intra-amniotic solutions instilled via 

amniocentesis (Bygdeman and Gemzell-Danielsson 2008, Vargas and Diedrich 2009). 

Oxytocin, often administered concomitantly with mechanical methods of cervical dilation was 

also used (Vargas and Diedrich 2009). These methods were replaced by the non-invasive, 

more effective PGs, which were also associated with fewer side-effects and complications 

than the older methods (Table 6). 

 

Table 6. Historical overview of methods used for second trimester medical TOP 
(modified after a review article by Bygdeman and Gemzell-Danielsson 2008) 
 Method Introduced 
No longer recommended*:   
Intra-amniotic Saline 1960 
 Urea 1960s 
 PGF2# (= prostaglandin F2#) 1972 
 Carboprost (PGF2 analogue) 1975 
Extra-amniotic Ethacridine lactate + oxytocin 1970 
 PGF2# 1972 
Intramuscular Carboprost  1975 
 Sulprostone (PGE2 analogue)** 1980 
Vaginal PGE2  1980 
 Gemeprost (PGE1 analogue) 1985 
Currently recommended:   
 Mifepristone+misoprostol (PGE1 analogue) 1990s 
 Misoprostol alone 1990s 

* No longer recommended and regarded as out-dated by the WHO (World Health 
Organization), but may be still in use due to cost, limited access to misoprostol and 
mifepristone, or other reasons  
** PGE2 – an analogue that has been connected to coronary spasm and myocardial 
infarctions  
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A further step was taken when the antiprogesterone mifepristone became available for 

clinical use in the early 1990s (Tang and Ho 2002, Fiala and Gemzel-Danielsson 2006, 

Bygdeman and Gemzell-Danielsson 2008). Mifepristone boosts the effect of PGs in MTOP 

(Tang and Ho 2002, Fiala and Gemzel-Danielsson 2006, Bygdeman and Gemzell-

Danielsson 2008). This method of using mifepristone and PGs was developed and first 

approved for use during early pregnancy in France in 1988 (Urquhart et al. 1987, Silvestre et 

al. 1990, Lalitkumar et al. 2007, Gemzell-Danielsson and Lalitkumar 2008). A few years later 

the method was approved for second trimester TOP (Lalitkumar et al. 2007, Gemzell-

Danielsson and Lalitkumar 2008). However, it was during 1999–2000 when MTOP with 

mifepristone and misoprostol was approved in most European countries (Fiala and Gemzel-

Danielsson 2006, Gemzell-Danielsson and Lalitkumar 2008). The Food and Drug 

Administration approved it in the US in 2000 and it was approved in Finland in 1999 (Bartz 

and Goldberg 2009, Gemzell-Danielsson and Lalitkumar 2008). 

 

6.5.2.2. Drugs used for MTOP 

 

Antiprogesterone mifepristone  

 

Progesterone has an effect on many organ systems including bone, cardiovascular and 

central nervous systems (Bouchard et al. 2011). However, the major role of progesterone is 

in the regulation of the female reproductive system (Rocha and Soares 2009) where some of 

its key functions are an establishment of a secretory endometrium to allow for implantation of 

an embryo (Conneely et al., 2002, Mesiano and Welsh 2007). During pregnancy, 

progesterone secretion is associated with quiescence of the myometrium as progesterone 

reduces PG output from the decidua and prevents softening and dilatation of the cervix (Van 

Look and Bygdeman 1989, Bouchard et al. 2011).  

 

Mifepristone (C29H35NO2; Figure 4) - the first antiprogesterone steroid was first described in 

1982 (Herrmann et al. 1982). Discovery of the antiprogesterone nature of mifepristone was 

an unexpected laboratory finding that has became an important milestone in steroid 

research. Researchers from a French pharmaceutical company Roussel-Uclaff were working 

to develop a pure anti-glucocorticoid steroid. However, their compound RU 36486 (shortened 

to RU 486) also displayed significant antiprogesterone properties making it a likely 

abortifacient (Herrmann 1982, Schaff 2010).  
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Figure 4. The molecular structures of mifepristone and progesterone  
 

 
Mifepristone      Progesterone 

 

 

Progesterone antagonists are synthetic steroids that bind to intracellular progesterone 

receptors and prevent endogenous progesterone from exerting its effects (Van Look and 

Bygdeman 1989). The proposed mechanism of progesterone action at the cellular level is 

(Figure 5A; Bouchard et al. 2011):  

• Progesterone enters the cell nucleus, binds to the progesterone receptor and causes a 

conformational change in this receptor. There are two different isoforms of 

progesterone receptors (A and B), which exert different gene selective biological 

activities.  

• The progesterone-receptor complex interacts with co-activators and this leads to 

transcription of the target gene (Leonhardt and Edwards 2002, Scarpin et al. 2009). 

Progesterone receptor can also activate non-genomic signaling pathways in the 

absence of steroid hormone (Blaustein 2004, Boonyaratanakornkit and Edwards 

2007). 

 

The mechanism of SPRM action is (Figure 5B; Bouchard et al. 2011): 

• SPRM binds to the progesterone receptor and induces a conformational change, which 

allows a more potent recruitment of co-repressors than that induced by progesterone. 

• The SPRM-progesterone-receptor-complex can also interact with the co-activators 

(Madauss et al. 2007). The precise conformational change induced in the receptor 

and the balance of interaction with co-activators and co-repressors depends upon the 

individual SPRM molecule (Smith and O’Malley 2004, Chwalisz et al. 2005, Wardell 

and Edwards 2005, Madauss et al. 2007).  

• The precise activity of each SPRM will vary by tissue, depending on the relative levels 

of co-activators and co-repressors in each cellular environment. 
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As the first progesterone receptor antagonist, mifepristone is also considered the first 

Selective Progesterone Receptor Modulator (SPRM) (Bouchard et al. 2011). 

 

Figure 5. Mechanism of action of progesterone and Selective Progesterone Receptor 
Modulators (SPRM).  
 

 
 
 

Mifepristone specifically blocks the receptors for progesterone and glucocorticoids, and 

sensitizes the myometrium of the uterus to PGs (Bygdeman and Swahn 1985, Swahn and 

Bygdeman 1988, Bouchard 2011). Mifepristone has an even higher binding affinity for the 

progesterone receptor than progesterone itself (Heikinheimo et al. 1987). Blockage of the 

progesterone receptor results in vascular damage, decidual necrosis and bleeding (Table 7; 

Bygdeman and Swahn 1985, Johannisson et al. 1989, Swahn et al. 1989, Bygdeman et al. 

2000).   
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Table 7. Effects of mifepristone during pregnancy 
Site: Effect: 
Decidua Change of endothelium in capillaries 
 Vascular damage 
 Necrosis 
Myometrium Stimulation of uterine contractility 
 Increased sensitivity to prostaglandins 
Cervix Softening 
Pregnancy Detachment and expulsion 

 

 
The sensitivity of the uterine myometrium increases and the maximal effect on uterine 

contractility and cervical ripening is achieved at 36–48 hours following administration of 

mifepristone (Bygdeman and Swahn 1985). The approved dose of mifepristone in second 

trimester MTOP is 600 mg, but the abortion rate and the induction-to-abortion interval are the 

same with a reduced dose of 200 mg that is cheaper and may reduce side-effects (Webster 

et al. 1996). 

 

When used prior to PGs mifepristone shortens the induction-to-abortion interval and reduces 

the dose of PGs required, thus reducing side-effects (Tang and Ho 2002, Davies et al. 2004, 

Gemzell-Danielsson and Lalitkumar 2008). However, the effectiveness of mifepristone-alone 

regimen has been only approximately 65% in ending pregnancies up to 49 days of gestation 

(Schaff 2010). During the second trimester only 0.2 to 0.4% of women abort with 

mifepristone before the administration of PGs (Tang and Ho 2002, Gemzell-Danielsson and 

Lalitkumar 2008). Despite the synthesis of multiple antiprogesterone steroids since its 

introduction, mifepristone continues to be the only progesterone antagonist approved for 

MTOP (Fiala and Gemzel-Danielsson 2006). 

 

Prostaglandins (PGs) 
 

Prostaglandins are found in most human tissues and produced by almost all nucleated cells. 

They are both autocrine and paracrine lipid mediators that act upon platelets, endothelium, 

uterine and mast cells. PGs are synthesized in the cell from the essential fatty acids (Figure 

6; Hammond and O'Donnell 2011). 
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Figure 6. The eicosanoid synthesis from arachidonic acid to prostaglandins 
 
 
 

 
 

 

 

Currently, ten different prostaglandin receptors have been identified on various cell types. 

Depending for example on the type of PG and cellular milieu PGs have a variety of effects on 

human body such as  

• Constriction or dilatation in vascular smooth muscle cells 

• Aggregation or disaggregation of platelets  

• Sensitizing spinal neurons to pain  

• Labour induction  

• Decreasing intraocular pressure 

• Calcium movement regulation 

• Cell growth control  

• Acting on thermoregulatory centre of hypothalamus to produce fever  

• Acting in the glomerulus of the kidney to increase glomerular filtration rate (Hammond 

and O'Donnell 2011) 

 

PGs also play a major role in human reproduction (Wildschut et al. 2011). PG receptors are 

present in myometrial tissue (Wildschut et al. 2011) and during pregnancy PGs! stimulate 

human uterine contractility and cause cervical ripening and dilatation (Uldbjerg and Ulmsten 

1990, Bygdeman 2003). The most important PGs that are involved in pregnancy, labour, 

delivery and puerperium are those of the E and F series (Wildschut et al. 2011). 
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For use in MTOP, naturally occurring PGs were first introduced in 1971 for intra-amniotic use 

(Bygdeman et al. 1971), as systemically administered primary PGs are very rapidly 

metabolized into inactive metabolites (Bygdeman 2003). The problem of rapid metabolism 

was overcome when synthetic prostaglandin analogues became available (Bygdeman 2003). 

First, the intramuscularly used analogue carboprost (a PGF2 analogue; molecular formula: 

C21H36O5) showed a longer half-life and a high level of effectiveness (Prostaglandin Task 

Force 1977). Thereafter, the PGE1 analogues gemeprost (C23H38O5)! and misoprostol 

(C22H38O5) allowed an alternative, vaginal, i.e. non-invasive route of administration (Gemzell-

Danielsson and Lalitkumar 2008). These PGE analogues also had a more selective action on 

the myometrium and thus caused fewer gastrointestinal side-effects than the other PGs 

(Krishna et al. 1986).  Other PG analogues, such as metenoprost (PGE2 analogue) (Tang 

and Ho 2002), dinoprost (PGF2) and dinoprostone (PGE2), and natural PGs have also been 

used. However, misoprostol has become the recommended and suitable PG for MTOP 

(Wildschut et al. 2011).   

 
Misoprostol 
 

Misoprostol (15-deoxy-16-hydroxy-16-methyl PGE1; C22H38O5) is a synthetic prostaglandin E1 

analogue (Figure 7).  

 
Figure 7. The molecular structure of misoprostol and naturally occurring 
prostaglandin 
 

  
Misoprostol     Natural prostaglandin of PGE- series 

 

 

Misoprostol was originally developed for oral use and for the prevention and treatment of 

peptic ulcer (Ngai et al. 2003, De Heus et al. 2004, Lalitkumar et al. 2007, Gemzell-

Danielsson and Lalitkumar 2008). It is registered for obstetric indications or abortion only in a 

few countries and thus its use as an abortifacient is off-label in many countries (Ngai et al. 

2003, De Heus et al. 2004, Lalitkumar et al. 2007, Gemzell-Danielsson and Lalitkumar 2008). 

Misoprostol has many advantages over other PGs as it is inexpensive, stable at room 
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temperature and can be stored for a long time. It is also rapidly absorbed via vaginal, 

sublingual, buccal and oral routes, with few, relatively minor side-effects (Tang et al. 2002, 

Bygdeman 2003, Tang et al. 2007, Gemzell-Danielsson and Lalitkumar 2008, Wildschut et 

al. 2011). It is equally or more effective when compared to gemeprost, and in contrast to 

other PGs has limited effect in the bronchi or blood vessels (Bartley and Baird 2002, 

Gemzell-Danielsson and Lalitkumar 2008). 

!
The advantage of non-invasive routes of PG administration during MTOP is that they allow a 

safe and effective method to be provided by a nurse or a midwife with back-up help of a 

gynaecologist (Gemzell-Danielsson and Lalitkumar 2008). 

6.5.2.3. Preferred method for MTOP 
 

The preferred regimen for second trimester MTOP seems to be oral mifepristone (200 mg) 

followed by an 800-microgram (mcg) dose of misoprostol after 36 to 48 hours (Ashok et al. 

2004, Gemzell-Danielsson and Lalitkumar 2008, Lohr et al. 2008, Wildschut et al. 2011). 

Thereafter, 400-mcg doses of misoprostol are repeated every three hours, with up to five 

doses per 24 hours (Gemzell-Danielsson and Lalitkumar 2008) until foetal expulsion. The 

efficacy rate of abortion within 24 hours with this regimen has been 97 to 99% (Ashok et al. 

2004, Hamoda et al. 2005a). Second trimester TOP using PG-only methods is less effective, 

but suitable in circumstances where mifepristone is not available (Gemzell-Danielsson and 

Lalitkumar 2008). 

 

The recommended time interval between mifepristone and the first dose of misoprostol has 

been 36 to 48 hours, as the maximal effect of mifepristone is reached at that point (Gemzell-

Danielsson and Lalitkumar 2008). However, this waiting time between mifepristone and 

misoprostol is associated with several problems in clinical practice and a more flexible time 

interval is needed. Increased flexibility might also improve patient satisfaction, for example by 

lowering the possible anxiety of aborting at home following mifepristone administration.  

 

In previous studies simultaneous administration of mifepristone and misoprostol has been 

found to be less effective than the 36- to 38-hour dosing interval (Chai et al. 2009). However, 

the results of retrospective reviews (Heikinheimo et al. 2004, Nilas et al. 2007) and one 

randomized study (Hou et al. 2010) suggest that one- and two-day mifepristone–misoprostol 

intervals might be equally effective as regards the induction-to-abortion time (Table 8).  
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Table 8. Studies comparing mifepristone-misoprostol administration interval in 
second trimester MTOP. 
Author Study design Study 

population 
Results 

Heikinheimo 
et al. 2004 

Retrospective 
comparison; 1 
vs. 2-day  

n = 200 • I-to-A*: 7.3 vs. 6.2h (n.s) 
• Surgery**: 64 vs. 45% (n.s) 

Nilas et al. 
2007 

Retrospective 
comparison; 1 
vs. 2-day  

n = 127 • I-to-A*: 9.8 vs. 7.5 h (p<0.01) 
• 24-h success rate: 98% in both 

groups 
Chai et al. 
2009 

Randomized 
trial; immediate 
vs. 2-day  

n= 141 • I-to-A*: 10 vs. 4.9h (p<0.001) 
• 24-h success rate: 91.5 vs. 

100% (p=0.028)  
• Immediate dosing interval: 

more side-effects 
Hou et al. 
2010 

Randomized 
trial; 1 vs. 2-day 
(13-16 weeks of 
gestation) 

n =100 • I-to-A*: 7 vs. 6.8 h (n.s) 
• 24-h success rate: 94 vs. 

100% (n.s)  

*Induction-to-abortion interval 
** Surgical intervention 
 

6.5.2.4. Contraindications for MTOP with mifepristone and misoprostol 
 

Although MTOP using mifepristone and misoprostol is safe and effective during the second 

trimester (Lalitkumar et al. 2007, Lohr et al. 2008) and there are very few absolute 

contraindications, certain conditions should be ascertained before performing it (Lalitkumar et 

al. 2007, Gemzell-Danielsson and Lalitkumar 2008). The contraindications include: 

• Known or suspected ectopic pregnancy  

• Previous allergic reaction to any of the drugs 

• Inherited porphyria 

• Chronic adrenal failure  

• Haemorrhagic, coagulation disorder  

• Corticosteroid therapy  

• Severe anaemia 

• Pre-existing heart disease or cardiovascular risk factors   

• Severe asthma not responding to medication 

 

The combination of mifepristone and misoprostol is not a treatment for ectopic pregnancy, 

although it may not add to the danger of this condition (Bygdeman and Danielsson 2002, 

Xiao et al. 2003). Allergies to misoprostol or mifepristone seem to be rare (Hausknecht 

2003), but there are case-reports concerning allergic reactions (Cruz et al. 2009). 
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Mifepristone has an anti-glucocorticoid effect that has to be considered in patients with 

adrenal failure and in those on systemic corticosteroid medication (Gemzell-Danielsson and 

Lalitkumar 2008). All conditions associated with a risk of excessive bleeding as well as 

additional vulnerability to blood loss (anaemia, porphyria) have to be considered before the 

onset of MTOP. Because it is a prostaglandin, misoprostol is also associated with a risk of 

myocardial infarction (Bygdeman and Gemzell-Danielsson 2008) and a risk of complicating 

severe asthma not responding to medication (Bygdeman and Gemzell-Danielsson 2008). 

Previous Caesarean section is not a contraindication for MTOP (Fawzy and Abdel-Hady 

2010, Naguib et al. 2010), but uterine rupture has been described in some reports 

(Daskalakis et al. 2005, Mazouni et al. 2006, Berghella et al. 2009). The risk of uterine 

rupture in cases of MTOP using mifepristone and misoprostol among women with previous 

Caesarean section has been reported to be 0.9–2% (Daskalakis et al. 2005, Mazouni et al. 

2006).   

6.5.2.5. Safety of pregnancy and TOP 
 

It should be kept in mind that the pregnancy-related mortality risk is estimated to be lowest 

during and after TOP. A live birth is associated with an intermediate risk of pregnancy-related 

mortality, while ectopic pregnancy and foetal death are associated with the highest risks of 

pregnancy-related mortality (Grimes 2006). Maternal mortality rate has were 8/100,000 live 

births in 2008 in Finland and no deaths due to TOP were reported. Second trimester TOPs 

constitute one-tenth of all induced abortions worldwide but are responsible for two-thirds of 

major abortion-related complications (Gemzell-Danielsson and Lalitkumar 2008). The overall 

risk of major complications during and after TOP is low, but increasing gestational age is 

associated with an increased risk of complications (Bartlett et al. 2004). Major complications 

during second trimester abortion occur in less than 1% to 11% of abortions depending on the 

site and type of procedure (Autry et al. 2002, Turok et al. 2008). The increased morbidity in 

second trimester TOP is likely to be due to increased foetal and placental size, increased 

blood volume and a distended uterus with decreased resistance. In large studies, medical 

TOP using the combination of mifepristone and misoprostol seems to be more effective in 

earlier gestation (Ashok et al. 2002, Ashok et al. 2004). 

 

TOP using mifepristone and misoprostol is to be performed only when the decision to have 

an induced abortion is certain, because the medication can lead to foetal infirmity (Sitruk-

Ware et al. 1998). There is no direct evidence of mifepristone causing foetal anomalies or 

abnormalities in continuing pregnancies after attempted TOP, but the use of misoprostol has 



 32 

been linked to heart anomalies, talipes equinovarus and damage in the nervous system 

(Sitruk-Ware at al. 1998, Autry et al. 2002, Grimes et al. 2004, Lohr et al. 2008).  

6.5.2.6. Complications and side-effects of MTOP 
 

Although MTOP with mifepristone and misoprostol has been considered a safe and 

acceptable method for second trimester TOP (Gemzell-Danielsson and Lalitkumar 2008, 

Lohr et al. 2008), it has been associated with some complications and side-effects, mostly 

concerning the procedure itself or the use of misoprostol. Serious complications – uterine 

rupture, major haemorrhage and cervical tears – are rare and their incidences similar to 

those connected with D&E (Lohr et al. 2008).  

 

Uterine ruptures have been reported to occur with different types of PG with or without 

mifepristone priming (Wiener and Evans 1990, Norman 1995). The incidence of uterine 

rupture in second trimester MTOP in women without uterine scarring is estimated to be 0.1–

0.2% (Atienza 1980, Davies et al. 2004, Gemzell-Danielsson and Lalitkumar 2008). Major 

bleeding has been usually associated with prolonged retention of the placenta (Gemzell-

Danielsson and Lalitkumar 2008) and heavy bleeding requiring blood transfusion has 

occurred in less than 1% of women undergoing second trimester MTOP (Ashok et al. 2004).  

Thus the main complications of MTOP with mifepristone and misoprostol are pain, bleeding, 

infection, and retention of placenta and long duration of the TOP procedure. 

6.5.2.7. Pain and duration of the MTOP procedure 
 

MTOP is associated with abdominal pain (Hamoda et al. 2004, Gemzell-Danielsson and 

Lalitkumar 2008). Pain is most likely to occur within a few hours after PG analogue 

administration (Gemzell-Danielsson and Lalitkumar 2008). The requirement for analgesics is 

higher in younger women and in those with more advanced gestation, or in those with a 

longer induction-to-abortion interval and thus an increased number of PG doses (Hamoda et 

al. 2004). Non-steroidal anti-inflammatory drugs (NSAIDs) are the first-line analgesics. Their 

use does not interfere with the procedure (Fiala et al. 2005). However, the administration 

route of misoprostol has had an effect on the level of pain experienced, as sublingual or oral 

routes are associated with a higher need of opioid analgesia than vaginal administration 

route (Hamoda et al. 2005b). 

 

The experience of pain is the main reason why women seem to prefer D&E to induction of 

labour with mifepristone and misoprostol (Grimes et al. 2004, Grimes 2008, Kelly et al. 

2010). Another reason for preferring D&E is the duration of the MTOP procedure, as fewer 
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subjects require overnight hospitalisation with D&E (Wildschut et al. 2011). However, the 

majority of women (72%; Ashok et al. 2004) are treated as day cases when MTOP using 

mifepristone and misoprostol is carried out. 

6.5.2.8. Bleeding, incomplete abortion and infection 
 

Heavy or prolonged bleeding in second trimester MTOP is associated with retained parts of 

placenta (Gemzell-Danielsson and Lalitkumar 2008). Moreover, second trimester MTOP is 

associated with an increased risk of retained placenta and surgical evacuation compared 

with first trimester TOP (Ashok et al. 2002, Ashok et al. 2004). In women undergoing MTOP 

at up to 9 weeks of gestation the need of surgical evacuation is 2% (Ashok et al. 2002), while 

in second trimester medical TOP the risk of surgical evacuation has been reported to vary 

from 5 to 30% (Ashok et al. 2004, Hamoda et al. 2005b, Goh and Thong 2006, Rose et al. 

2006, Chai et al. 2009, Brouns et al. 2010, Dickinson et al. 2010).  

 

Only a few reports have evaluated the risk factors of surgical evacuation in second trimester 

MTOP performed with mifepristone and misoprostol. An older age of a woman, a higher 

number of prostaglandin doses needed (Ashok et al. 2004), previous termination of 

pregnancy and increasing duration of gestation (Ashok et al. 2004, Rose et al. 2006) seem to 

raise the need of a surgical evacuation in second trimester MTOP. 

 

In first trimester MTOP, parity has been related to increased risk of incomplete abortion 

(Bartley et al. 2000). Furthermore, retained products of conception following early TOP with 

manual vacuum aspiration have been related to a higher body mass index and more 

advanced gestation, but not to a history of previous manual vacuum aspiration or previous 

miscarriage (Inal et al. 2006). 

 

MTOP resulting in a live foetus can be considered as a failure of the procedure (Davies et al. 

2004, Gemzell-Danielsson and Lalitkumar 2008). In many settings clinicians are legally 

required to ensure that the foetus is dead at the time of abortion (Gemzell-Danielsson and 

Lalitkumar 2008). UK guidelines for induced abortion recommend the use of feticides (Davies 

et al. 2004) in terminations after 21 weeks of gestation. The substances used have mostly 

been potassium chloride or intra-amniotic digoxin (1–1.5mg). Hypertonic saline or 1% 

lidocaine have also been used (Davies et al. 2004, Gemzell-Danielsson and Lalitkumar 

2008). 
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Infection of the internal genitalia may occur after any TOP. After second trimester MTOP its 

incidence is about 3% (Ashok et al. 2004). Guidelines on the screening for sexually 

transmitted diseases and on the use of prophylactic antibiotics differ internationally (Davies 

et al. 2004, Finnish Medical Society Duodecim 2007). Finnish national guidelines 

recommend screening for Chlamydia trachomatis before the onset of TOP, but do not 

recommend the use of prophylactic antibiotics (Finnish Medical Society Duodecim 2007). 

Guidelines in the UK recommend the use of prophylactic antibiotics and advise testing for 

lower genital tract organisms and treating the positive cases (Davies et al. 2004). The 

recommended antibiotics (doxycycline or azithromycin and metronidazole) are aimed at C. 

trachomatis infection and bacterial vaginosis (Davies et al. 2004), which are shown to 

increase the risk of lower genital tract infection at the time of abortion (Davies et al. 2004). 

Studies have shown that in MTOP antibiotic prophylaxis at the time of abortion combined 

with buccal administration of misoprostol reduces the risk of infective morbidity in settings 

where sexually transmitted diseases are not routinely screened (Fjerstad et al. 2009). 

However, in other studies specific bacteriological screening and treating the positive cases 

has been considered to be more appropriate (Davies et al. 2004).  

6.5.2.9. Side-effects of MTOP 
 

Nausea, vomiting and diarrhoea are typical side-effects of PG medication, caused by the 

stimulatory effect of PGs on the gastrointestinal tract (Gemzell-Danielsson and Lalitkumar 

2008). These usually mild side-effects can be limited by means of vaginal administration, 

whereas their rate is increased with sublingual administration and even more so after oral 

administration of misoprostol (Wildschut et al. 2011). Transient fever is also a known side-

effect of misoprostol, occurring in approximately 7% of women (Nor Azlin et al. 2006). Its rate 

varies by dose, administration route and frequency of administration of misoprostol (Tang et 

al. 2002). 

6.6. Repeat TOP 
 
One third or nearly half of women who have undergone TOP repeat it during their lifetime 

(Department of Health 2009, Guttmacher Institute 2009, Socialstyrelsen 2009, THLa 2010). 

In studies mainly concerning first trimester TOP an increased risk of repeat TOP has been 

associated with prior abortion, young age, parity, smoking and postponement of initiation of 

post-abortal contraceptive use (St John et al. 2005, Prager et al. 2007, Heikinheimo et al. 

2008). Also, a history of physical or sexual abuse is associated with repeat TOP (Prager et 

al. 2007). The method of TOP (medical vs. surgical) in first trimester is not a risk factor of 

repeat TOP (Niinimäki et al. 2009). However, the risk factors of repeat TOP after second 

trimester TOP have been less well studied.  
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7. AIMS OF THE STUDY 
 

This study consisted of a randomized prospective trial and a registry-based cohort study. 

They assessed the procedure of second trimester MTOP and the risk of repeat TOP. 

 

The aims of the randomized trial were: 

1. To compare one- and two-day intervals between mifepristone and misoprostol 

administration. The primary outcome measures were induction-to-abortion time and 

the rate of surgical evacuation of retained placenta. Secondary outcome measures 

were the rates of adverse events and complications, especially bleeding, infection or 

pain. 

2. To evaluate the risk factors of surgical removal of the retained placenta. Various 

background characteristics were assessed in evaluation of the risk factors of surgical 

evacuation. 

 

The aims of the registry-based cohort studies were: 

 

1. To assess the rate of adverse events and complications in MTOP in relation to 

increasing gestational age. This particularly concerned the rates of haemorrhage, 

infection and surgical evacuation after second and first trimester MTOP. 

2. To evaluate the risk of repeat TOP in relation to increasing gestational age following 

the primary TOP by comparing women who underwent their first TOP during the first 

or second trimester. 
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8. SUBJECTS AND METHODS 

8.1. Prospective randomized study (Studies I and II) 
 

One- and two-day intervals between mifepristone and misoprostol, and risk factors of 

surgical evacuation were evaluated in an open prospective randomized trial performed at the 

Department of Obstetrics and Gynaecology, Helsinki University Central Hospital between 

May 2008 and July 2010. The inclusion and exclusion criteria were defined before the onset 

of the study (Table 9).  

 
Table 9. Inclusion and exclusion criteria of the study concerning one- or two-day 
mifepristone-misoprostol intervals in second trimester MTOP 
Inclusion criteria: Exclusion criteria: 
Age "18 years  Allergy to study medication 
Singleton pregnancy Severe or complicated asthma not responding to 

medication 
Gestational weeks 13–24  Suspected ectopic pregnancy 
An live foetus Coronary disease or high risk factors for it 
Legal indication for TOP Intrauterine contraceptive device in the uterus at the 

time of TOP 
Official approval from Valvira* Lack of a common language with the medical staff  

 *The National Supervisory Authority for Welfare and Health 
 

 

 
All women requesting second trimester TOP were assessed for eligibility (Figure 8); 28% of 

these women declined to participate and 14% of the women were excluded for not meeting 

the inclusion criteria (27 were under 18 years old, 3 had multiple pregnancies and 24 did not 

have a common language with the investigators). 
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Figure 8. Randomized trial in which one- and two-day dosing intervals between 
mifepristone and misoprostol were compared in second trimester MTOP: study 
flowchart 

 

 

8.1.1. Randomization, power analysis and clinical trial process  
 

Randomization for the study was performed using a computer-assisted random block system 

(R Development Core Team) with permuted randomization for random block clinical trials. 

Random blocks of 4 to 6 women were used. The investigators did not participate in 

randomization, which was carried out before the onset of the study.  

 

Calculation of sample size was based on results of a pilot study (Heikinheimo et al. 2004). 

Power analysis was performed using t-tests with 80% power (! = 0.20) and a 5% 

significance level (" = 0.05). A difference of two hours or more in induction-to-abortion time 

was determined to be clinically significant and in order to show this difference in the 

induction-to-abortion times, both groups needed at least 92 subjects. In addition, the rate of 

surgical evacuation was considered in the calculation of sample size. The rate of surgical 

evacuation was set to 36%. Assuming a 20% difference between the treatments, the 
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Continued pregnancy
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Follow-up visit
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Received intervention
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Intention-to-treat group
1-day interval
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2-day interval
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Intention-to-treat group
2-day interval
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required sample size was 102 per group using Fisher’s exact test, with 80% power and a 5% 

significance level. Subsequently, 230 subjects were randomized, assuming a possible 

dropout rate of one in five. 

 

The trial had approval from the Ethics Committee of the Hospital District of Helsinki and 

Uusimaa, and the Finnish National Agency for Medicines. It was registered at Controlled 

Trials (http://www.controlled-trials.com/ISRCTN09944151). 

8.1.2. Enrolment in the study 
 

First, the doctors on duty assessed women requesting second trimester TOP. Medical history 

was reviewed and a gynaecological examination including ultrasonography was performed. If 

the women were found to be suitable for the study the hospital nurses or the investigator 

(MM) contacted them. Written informed consent was obtained. After recruitment, hospital 

nurses or the study investigator (MM) opened the sealed, opaque randomization envelopes. 

Demographic characteristics of the women were collected at the time of the first visit to the 

hospital. 

 

The women were randomized into two groups according to which misoprostol was 

administered after one or two days after mifepristone intake (Table 10). Mifepristone 

(Mifegyne®, Exelgyn, Paris, France) was ingested during a short outpatient visit with no 

observation time. However, the women were advised to return if they vomited within two 

hours after mifepristone intake. Misoprostol (Cytotec®, 200 mcg, Pfizer Oy, Helsinki, Finland) 

was administered at the hospital ward in an inpatient setting. It was administered vaginally as 

long as uterine bleeding was not heavy (as judged by the nurse in charge of the subject); 

thereafter sublingually. A 200 mg dose of mifepristone was repeated at midnight if no signs 

of imminent abortion were seen. If the foetus was not delivered within 24 hours, transvaginal 

ultrasonography was performed. If necessary, a second (and third) course of vaginal 

misoprostol was administered. The induction-to-abortion interval was defined as the time 

from the first misoprostol dose to foetal expulsion.  

 
Table 10. The protocol of mifepristone-misoprostol administration interval study  
All patients: Day one Mifepristone 200 mg ingested 
Group 1: Day two (20-28 h later) Misoprostol 400 mcg doses x5/ 24h 

vaginally/sublingually 
Group 2: Day three (40-48 h later) Misoprostol 400 mcg doses x5/ 24h 

vaginally/sublingually 
All patients: Days further Medications repeated 
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If the foetus and placenta were passed at the ward, the placenta appeared to be complete 

and there were no signs of continuous heavy vaginal bleeding, no further interventions were 

undertaken and the women were discharged.  

 

Women who did not pass the placenta were examined and the placenta was removed at the 

ward or in the operating theatre under general anaesthesia. However, this occurred after 

vaginal or sublingual administration of 400 to 800 mcg doses of misoprostol, followed by an 

appropriate observation period (defined by the doctors on duty). There were no written 

instructions concerning the appropriate observation time, but a few hours were commonly 

used. However, in cases of heavy bleeding, surgical evacuation was performed instantly.  

 

Sick-leave of three days was recommended. Contraceptives were prescribed when 

necessary. Oral contraceptives were started immediately after abortion and contraceptive 

implants were inserted at the ward before discharge from the hospital. 

 

The women were scheduled to return for a follow-up assessment at two to four weeks after 

abortion. At the follow-up, the development of any complications that may have required 

further treatment was asked about. Clinical examination and transvaginal ultrasonography 

were performed. The use of postabortal contraception was assessed. Intrauterine devices 

(either the levonorgestrel-releasing intrauterine system or a copper-IUD) were inserted if 

requested. In cases of patients not showing up to the scheduled follow-up visit, their visits to 

the hospital (HUCH) could be traced from the electronic patient records of the hospital 

system. 

8.1.3. Management of pain and emesis 
 

Pain was managed with a prophylactic medication administered at the time of the first 

misoprostol dose. The prophylactic management for pain was the oral combination of: 

• Ibuprofen (600 or 800 mg)  

• Paracetamol (500 mg) 

• Paracetamol (500 mg) plus dihydrocodeine (10 mg)  

 

Thereafter, oral non-steroidal anti-inflammatory drugs (NSAIDs) or oral paracetamol (500 

mg) plus dihydrocodeine (10 mg), and oral or parenteral opioid analgesics were administered 

on request.  
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Pain was assessed using a VAS (visual analogue scale) score of 0 to 10 before each 

misoprostol dose and before any analgesics were administered. The VAS was explained to 

the subjects as zero representing no pain at all and number 10 as the worst possible pain 

they could imagine. The highest VAS value (VASmax) was used in the analysis. Antiemetics 

(oral or rectal metoclopramide hydrochloride and oral ondansetron) were used for nausea 

and vomiting.  

8.1.4. Development of complications 
 

Nurses at the ward monitored potential side-effects or complications during MTOP. Bleeding 

over 500 ml and infection were considered as complications. Bleeding was measured by 

weighing the blood when the bleeding was approximated to be 300 ml or over and was 

continuing. An axial temperature of 38.0 °C or over was considered to be a side-effect, but 

also a possible sign of infection. Axial temperature was measured in cases of clinical signs of 

temperature change (shivering, chills). Infection was defined as a temperature rise to over 38 

°C with lower abdominal pain, being aware that these signs can also represent side-effects 

of misoprostol.  

 

During follow-up, a diagnosis of heavy bleeding was based on the level of blood 

haemoglobin (g/l). This was measured routinely before the onset of second trimester MTOP. 

After MTOP haemoglobin levels were measured if the patient returned to the hospital or 

described continuous heavy bleeding at the follow-up visit. Bleeding over 500 ml was 

estimated by comparing haemoglobin levels before and after TOP. After leaving the hospital, 

infection was defined as lower abdominal pain and/or increased levels of circulating 

leucocytes and/or C-reactive protein (CRP). Thus, all infections from mild endometritis to 

severe pelvic inflammatory disease (PID) were taken into account. 

 

Surgical evacuation was performed during follow-up in cases of continuous prolonged 

bleeding with lower abdominal pain and an ultrasonographic finding of uneven endometrial 

thickening. Routine histological analysis of the surgically removed tissue was not performed.  

8.1.5. Statistical analysis of the randomized study 
 

Statistical analysis was performed using SPSS 19.0 for Mac (SPSS Inc., Chicago, IL, USA).  

Statistical significance was defined as p<0.05. Differences in continuous variables were 

analysed by means of the Mann–Whitney U test for skewed data. The data are presented as 

medians (IQR, i.e. interquartile range, or 5th to 95th percentile range, as appropriate). 

Confidence intervals for the differences between two medians were analysed by using the 
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Hodges–Lehman method. Chi-square or Fisher’s exact tests were used, as appropriate, for 

independent nominal data. The Cox proportional hazards regression model was used to 

adjust for baseline covariates in time-to-event analysis. The Chi-square test for trend (with 1 

degree of freedom) was used for analysis of misoprostol doses needed. 95% confidence 

intervals (CIs) for differences of proportions were calculated by using Newcombe’s method. 

Kaplan–Meier survival analysis with the log rank test and corresponding p-values was used 

to compare cumulative induction-to-abortion data. Binary logistic regression models were 

used in uni- and multivariable analysis. In multivariable analysis of the risk of surgical 

evacuation the variables were selected for the analysis on clinical grounds. The data were 

presented as odds ratios (ORs) with 95% CIs. The analysis was performed either on the 

intention-to-treat (ITT) or on the per-protocol (PP) basis, as appropriate. 

8.2. Registry-based studies (Studies III and IV) 
 

Two studies were based on registry data. One study concerned comparison of complications 

or adverse events after first and second trimester MTOP (Study III). The other was carried 

out to assess the risk of repeat TOP after first and second trimester TOP (Study IV). Both 

had cohorts derived from the Abortion Registry (THLa 2010). First trimester was defined as 

gestational weeks up to 12 (12+0) and second trimester as gestational weeks 13 (12+1) to 

24 (24+0).  

 

The Ministry of Social Affairs and Health approved this study (STM/1690/2006). Statistics 

Finland also gave their permission to use confidential personal-level data from the death 

registry. The Data Protection Ombudsman was notified regarding data linkage before the 

analyses. All personal-level data that could be used to identify individuals was removed 

before the actual analysis was started.  

8.2.1. Study of complications (Study III) 
 

Women who underwent their first TOP in Finland between January 2003 and December 

2006 were included in the study of complications or adverse events after MTOP. The data 

were collected by linking three national registries: the Abortion Registry (THLa 2010), the 

Hospital Discharge Registry (THLb 2010) and the Cause-of-Death Registry (Statistics 

Finland 1989).  

 

The study cohort was identified (Figure 9) from the Abortion Registry (THLa 2010). If a 

woman had more than one TOP during the study period, only the first one was included. The 

method of induced abortion was derived from the Abortion Registry (THLa 2010) and the 
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Hospital Discharge Registry (THLb 2010) data. MTOP was defined in the Abortion Registry 

as the use of mifepristone alone or in combination with misoprostol or other prostaglandins, 

or prostaglandins alone. However, the details of the medical methods used were not 

available. Therefore, the years 2003 to 2006 were selected for analysis, as mifepristone 

became available in Finland in 2000 and Finnish national guidelines recommending the use 

of mifepristone and misoprostol for MTOP were published on September 25th 2001 (Finnish 

Medical Society Duodecim 2007). To the best of our knowledge, after 2003 all MTOPs were 

performed using the combination of mifepristone and misoprostol throughout Finland. 

 

TOPs performed at private clinics (n=668) were excluded, as the data were not linkable to 

hospital registry data. Another concomitant procedure at the time of TOP was considered a 

confounding factor and 20 women undergoing sterilization were excluded from the study. 

Furthermore, one woman with immunosuppressive medication, five women with twin 

pregnancies and one woman with uterus bicornis were excluded. The participants were 

divided into groups of first and second trimester according to the duration of gestation at the 

time of TOP. Women undergoing TOP for foetal indications, i.e. suspected or confirmed 

foetal anomalies or abnormalities were excluded. This was done because the final diagnosis 

of the foetal indication was not available and the effects of foetal abnormalities on adverse 

events or complications could not be assessed. 
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Figure 9. Women undergoing their first MTOP during 2003 to 2006 in Finland for non-
foetal indications – study flow chart 
 
 

 
 
Data on background characteristics (age, previous pregnancies, socioeconomic and marital 

status, duration of gestation, year and indication of TOP, residence) were identified from the 

Abortion Registry (THLa 2010). Socioeconomic status was defined by using the stated 

occupation or the highest educational level. It was divided into categories of white-collar 

workers (upper or lower), blue-collar workers, students (level of education not defined) and 

others. This coding was based on national standards published by Statistics Finland 

(Statistics Finland 1987). Type of residence was defined by using data on the municipality of 

residence. The municipalities were divided into: urban, densely populated or rural areas, 

according to national standards (Statistics Finland 1989).  

 

The follow-up time after MTOP was 6 weeks (42 days). From the Hospital Discharge 

Registry (THLb 2010) we retrieved information on complications and adverse events after 

MTOP concerning all hospital-inpatient episodes (all hospitals) and outpatient visits (all 

public hospitals). This information included diagnoses coded according to the International 

Statistical Classification of Diseases (ICD-10) and operation codes based on the Nordic 
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Classification of Surgical Procedures (Nordic Centre for Classifications in Health Care). 

Diagnoses and operation codes were evaluated to select those considered to be of clinical 

importance and related to TOP. Complications and adverse events were divided into groups 

of haemorrhage, infection and incomplete abortion (Table 11).  

 
Table 11. Division of complications and adverse events during and after MTOP 
Complication category Includes: 
1. Haemorrhage Any reported haemorrhages 
2. Infection Pelvic inflammatory disease/ Endometritis/Cervicitis 
 Wound infections 
 Pyrexia of unknown origin/ Septicaemia 
3. Surgical evacuation Total number of evacuations 
 Evacuation at the time of TOP  
 Evacuation during follow-up  

 

 

 
Some complications considered as severe were further divided into three categories (Table 

12). This classification was based on that from the Joint Study of the Royal College of 

General Practitioners and the Royal College of Obstetricians and Gynaecologists (Joint 

Study of the RCGP and the RCOG) and further modified for our study. 

 
 Table 12. Categorisation of severe complications after MTOP 
Complications: Description: 
1. Injuries/surgical procedures other than evacuation Cervical laceration 
 Uterine perforation  
 Surgical interventions  
2. Thromboembolic disease Pulmonary embolism 
 Deep vein thrombosis 
3. Death Death from any cause 
 Pregnancy-related death* 
*According to the World Health Organization definition 
 
 

8.2.2. Study of repeat TOP (Study IV) 
 

The risk of repeat TOP was assessed in a cohort of 42,955 women who underwent their first 

TOP in Finland between 2000 and 2005 without undergoing concurrent sterilization (Figure 

10). Women undergoing TOP because of foetal abnormality (39%) were excluded, as the 

timing of TOP in these cases is based mainly on foetal diagnosis, thus representing a 

different entity. The cohort was divided into first and second trimester groups according to 

the duration of gestation at the time of the first TOP. The follow-up time was until repeat 
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TOP, or until December 2006. Hence the follow-up time was at least one year. Deaths after 

TOP (n=99; 0.002% after first trimester TOP and n=12; 0.004% after second trimester TOP) 

were not taken into account in analysis; nor were possible emigration to other countries. In 

order not to consider failed TOP as repeat TOP, the time interval between the index TOP 

and repeat TOP was compared with the reported gestational weeks. This was done because 

Finnish legislation requires new notification to Valvira if the first attempted TOP is 

unsuccessful and the continuing pregnancy is terminated during the second trimester.  

 
Figure 10. Flow chart of women undergoing their first TOP for non-foetal indications 
during 2000 to 2005 in Finland 

 

 

 

8.2.3. Statistical analysis of the registry studies (Studies III and IV) 
 

Statistical analysis was performed using SPSS 19.0 for Mac (SPSS Inc., Chicago, IL, USA). 

Statistical significance was defined as p<0.05. Differences in continuous variables were 

analysed by using the Mann–Whitney U test for skewed data. These data are presented as 

medians (IQR; interquartile range). The chi-square test or Fisher’s exact test were used, as 

appropriate, for independent nominal data. In analysis of surgical evacuation percentages 

during the observed time, 95% confidence intervals (95% CIs) of percentages are presented.  

 

Binary logistic regression models were used to adjust for differences in background 

characteristics in comparison of first and second trimester TOP. Those background 

characteristics that differed significantly between the groups were entered in the analysis. 

Estimated risks are presented as odds ratios (ORs) with 95% CIs. Confidence intervals for 
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differences between independent proportions were calculated by using interval estimation for 

differences. Time to repeat TOP was assessed by using survival analysis (Kaplan–Meier), 

and statistical significance by using log rank tests (Mantel–Cox). Risk factors of repeat TOP 

were analysed by using Cox regression models. Estimated risks are presented as hazard 

ratios (HRs) with 95% CIs. Variables that showed a statistically significant association 

(p<0.05) with repeat TOP in univariable analysis were entered in multivariable analysis. The 

forward conditional Cox regression model was used. 

9. RESULTS 

9.1. Prospective randomized trial (Studies I and II) 
 

The randomized study involved 227 women. None of the women aborted after mifepristone 

only. One subject (0.4%) in the two-day group failed to abort after medication and underwent 

dilatation and evacuation. In this case misoprostol was used for two days, but thereafter 

there was a 36-hour break in medication for non-medical reasons. This subject was analysed 

as a non-aborter up to 48 hours and left out of any other time analysis because of the 

protocol violation. However, this procedure was considered as a need of surgical treatment in 

the analysis. 

 

No unexpected differences among demographic characteristics on an intention-to-treat (ITT) 

or per-protocol (PP) basis arose in randomisation (Table 13). The actual time intervals 

between mifepristone and misoprostol are presented in Table 14. The median number of 

misoprostol doses did not differ significantly in ITT (p=0.17) or PP analyses (p=0.30) (Table 

14). 
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Table 13. Demographic characteristics of the 227 women participating into the 
prospective study of second trimester MTOP. Data are expressed as n (%) or median 
(interquartile range). 
Variable Analysis    
At TOP: Intention-to-

treat 
 Per-protocol  

Mifepristone–misoprostol 
interval 

One-day  
(n=115) 

Two-day 
(n=112) 

One-day 
(n=120) 

Two-day 
(n=107) 

Gestation (days of amenorrhoea) 104 (98–119) 106 (98–122) 104 (98–119) 106 (98–121) 
Gestational weeks 13 to 16  78 (67.8) 72 (64.3) 81 (67.5) 69 (64.5) 
Gestational weeks 17 to 24 37 (32.2) 40 (35.7) 39 (32.5) 38 (35.5) 
Age (years) 23 (20–27) 23 (20–29) 25 (21–30) 23 (20–29) 
Marital status     
Married  17 (14.8) 14 (12.5) 17 (14.2) 14 (13.1) 
Cohabiting 19 (16.5) 22 (19.6) 19 (15.8) 22 (20.6) 
Single 79 (68.7) 76 (67.9) 84 (70.0) 71 (66.4) 
Socioeconomic status     
White-collar workers 11 (9.6) 13 (11.6) 11 (9.2) 13 (12.1) 
Blue-collar workers 40 (34.8) 39 (34.8) 41 (34.2) 38 (35.5) 
Students 30 (26.1) 27 (24.1) 31 (25.8) 26 (24.3) 
Others 34 (29.6) 33 (29.5) 37 (30.8) 30 (28.0) 
BMI* 23 (21–26) 23 (20–25) 23 (21–26) 23 (20–25) 
Previous TOP 55 (47.8) 48 (42.9) 58 (48.3) 45 (42.1) 
Previous vaginal delivery 38 (33.0) 28 (25.0) 40 (33.3) 26 (24.3) 
Previous Caesarean section 11 (9.6) 9 (8.0) 11 (9.2) 9 (8.4) 
Previous miscarriage   27 (22.5) 18 (16.8) 
History of uterine curettage   42 (35.0) 28 (26.2) 
Indication for TOP     
Foetal  8 (7.0) 8 (7.4) 8 (6.7) 8 (7.5) 
Other 107 (93.0) 104 (97.2) 112 (93.3) 99 (92.5) 
Smoking   51 (42.5) 37 (34.6) 
NSAID**-analgesia    89 (74.2) 84 (78.5) 
* BMI= body mass index, kg/m2 
 **Non-steroidal anti-inflammatory drug 
 

 
Table 14. Time intervals between mifepristone and misoprostol and number of 
misoprostol doses needed before foetal expulsion. Data expressed as median (5th to 
95th percentile) 
Analysis Mifepristone–misoprostol interval Misoprostol doses  
Intention-to-treat    
One-day group 24 (21–25) hours 3 (2–6) 
Two-day group 42 (32–48) hours 3 (2–9) 
Per-protocol    
One-day group 24 (21–25) hours 3 (2–6) 
Two-day group 42 (41–48) hours 3 (2–9) 
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9.1.1. Induction-to-abortion rate and surgical evacuation (Study I) 
 

Analysis of the primary outcome measures (Table 15) showed that on an ITT basis the 

median induction-to-abortion interval (the interval between the first misoprostol dose and 

expulsion of the foetus) was significantly longer in the complete one-day interval group and in 

the subgroups without previous deliveries and with gestation exceeding 16 weeks. In PP-

based analysis the median induction-to-abortion interval was significantly longer among 

women without previous vaginal deliveries. The rate of surgical evacuation of retained 

placenta was significantly higher in the two-day interval group in PP-based analysis. 

 
Table 15. Primary outcome among the 227 women in the prospective study of second 
trimester MTOP. Data expressed as n (%) or median (IQR) and significant results are in 
bold text. 
Variable One-day 

interval 
Two-day 
interval 

95%CI for 
difference 

p-value 

Intention-to-treat basis: n = 115 n = 112   
Induction-to-abortion (h)* 8.5 (6.3–12.3) 7.2 (5.8–9.2)  0.1–1.9 0.04 
No previous deliveries 10.1 (7.0–12.7) 7.6 (5.8–10.6)  0.3–3.1 0.01 
Previous vaginal deliveries 7.0 (5.5–9.0) 6.8 (5.8–7.7) -0.8–1.5 0.57 
!16 weeks of gestation 7.6 (5.9–11.3) 7.2 (5.7–9.0) -0.4–1.6 0.27 
>16 weeks of gestation 10.8 (7.2–13.1) 7.2 (6.2–10.6)  0.3–4.3 0.02 
Surgical evacuation 29 (25.2) 41 (36.6) -23.0–0.6 0.06 
Immediate 15 (13.0) 25 (22.3) -19.2–0.7 0.07 
 Later 14 (12.2) 16 (14.3) -11.1–6.8 0.64 
Per-protocol basis: n = 120 n = 107   
Induction-to-abortion (h)* 8.5 (6.3–12.3) 7.2 (5.8–9.7)  0.0–1.8 0.06 
No previous deliveries 10.0 (7.0–12.5) 7.6 (5.8–10.6)  0.2–2.8 0.02 
Previous vaginal deliveries 7.0 (5.5–8.8) 6.8 (5.7–7.7) -0.7 – 1.5 0.53 
!16 weeks of gestation 7.8 (6.0–10.8) 7.2 (5.6–9.1) -0.4–1.6 0.27 
>16 weeks of gestation 10.7 (7.2–12.5) 7.2 (6.2–10.9)  0.0–4.1 0.05 
Surgical evacuation  30 (25.0) 40 (37.4)  0.3–24.1 0.04 
Immediate 16 (13.3) 24 (22.4) -19.2–0.9 0.07 
Later 14 (11.7) 16 (15.0) -12.5–5.6 0.47 
*Without the subject who did not abort after medication 
 

 

 
In order to adjust for baseline covariates (demographic characteristics presented in Table 

13), the Cox regression model was used to compare induction-to-abortion events in the one 

and two-day interval groups on an ITT basis. The two-day interval was related to a shorter 

induction-to-abortion interval (unadjusted hazard ratio, HR, 0.84; 95% CI 0.65 to 1.1, p=0.21 

and adjusted HR 0.74; 95% CI 0.46 to 0.89; p=0.03) (Study I). 
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The secondary outcome measures were not significantly different between the one-day and 

two-day interval groups on an ITT basis (Table 16; Study I). The number of severe 

complications was low. Altogether, two subjects in the one-day interval group suffered 

perforation of the uterus during an immediate surgical evacuation. These perforations were 

sutured under laparoscopic guidance.  
 

Table 16. Secondary outcome measures (intention-to-treat basis) in the prospective 
study of second trimester MTOP. Data expressed as n (%) or median (IQR) 
Variable One-day 

interval 
n=115 

Two-day 
interval 
n=112 

p-value 

Misoprostol doses used (400 mcg)    0.40* 
   1–2 24 (20.9) 26 (23.2)  
   3 38 (33.0) 48 (42.9)  
   4 25 (21.7) 17 (15.2)  
   5 21 (18.3) 13 (11.6)  
   6–18 7 (6.1) 8 (7.1)  
Infection** 13 (11.3) 10 (8.9) 0.66 
Temperature > 38 °C 14 (12.2) 16 (14.3) 0.64 
Bleeding > 500 ml 8 (7.0) 7 (6.3) 0.84 
Haemoglobin < 90 g/l 4 (3.5) 3 (2.7) 0.73 
Blood transfusion 3 (2.6) 1 (0.9) 0.33 
Severe complications*** 2 (1.7) 0 0.16 
VASmax (highest value in visual analogue scale) 6 (5–8) 7 (4–9) 0.07 
Use of additional opiates for analgesia  106 (92.2) 100 (90.1) 0.58 
Use of antiemetic drugs  30 (26.1) 24 (21.6) 0.43 
Induction-to-placental expulsion time (hrs)^ 9 (6–12) 8 (6–10) 1.00 
*Chi-square test for trend  
**Endometritis or pelvic inflammatory disease 
***Perforation during surgical evacuation of retained placenta 
 ^Without the subject who did not abort after medication 
 

 

Post-abortion bleeding and days of sick leave were analysed on a PP basis and they did not 

differ significantly between the intervention groups. The median (IQR) days of post-abortion 

bleeding were 15 (14–17) in the one-day group and 14 (10–18) in the two-day group 

(p=0.08). The median (IQR) days of sick leave were 3 (0–4) and 3 (1–4) in the one- and two-

day interval groups, respectively (p=0.71). 

 

In per-protocol analysis abortion occurred within 12 hours in 82 and 86% of the women in the 

one- and two-day interval groups, respectively (p=0.4). By 24 hours these figures were 95 

and 94% (p=0.7). 
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9.1.2. Rate and risk factors of surgical evacuation (Study II) 
 

Altogether, 70 (30.8%) women underwent surgical evacuation of the placenta or residual 

tissue. This was performed more often during the initial stay at hospital (n=40) than during 

the follow-up (n=30). Immediate surgical evacuation was performed more often as a result of 

retained placenta (31/40 women, 77.5%) than as a result of heavy bleeding (9/40 women, 

22.5%). During the follow-up period all surgical evacuations were performed as a result of 

clinical signs of residual tissue – bleeding, pain, infection and ultrasonographic findings of 

residual tissue.  

 

The risk factors of surgical evacuation were assessed in uni- and multivariable analyses 

(Table 17). Age above 24 years and the two-day interval between mifepristone and 

misoprostol doubled the risk of surgical evacuation (OR 2.4; 95% CI 1.1–5.3 and OR 2.2, 

95% CI 1.1–4.1, respectively). Moreover, previous curettage of the uterus (OR 4.4; 95% CI 

1.7–11.7) and foetal indications for TOP (OR 6.1; 95% CI 1.1–34.4) raised the risk of surgical 

evacuation. Marital and socioeconomic status, BMI, smoking and NSAID-analgesia did not 

have statistically significant effects on the risk of surgical evacuation (data not shown). 

 

Table 17. Risk factors of surgical evacuation of the uterus in women undergoing 
second trimester MTOP. Statistically significant differences are highlighted (bold font). 
Variable OR* 95% CI** p-value Adj. OR^ 95% CI* p-value 
Gestation at TOP       
!16 weeks 1.07 0.59–1.95 0.82 1.02 0.52–2.00 0.96 
>16 weeks Ref.      
Age       
18 to 24 years Ref.      
25 to 48 years 2.18 1.23–3.87 0.008 2.43 1.11–5.34 0.03 
Mifepristone–misoprostol 
interval 

      

One-day Ref.      
Two-day 1.79 1.01–3.17 0.045 2.16 1.13–4.11 0.02 
A history of:       
TOP° 1.02 0.58–1.80 0.95 0.49 0.20–1.22 0.13 
Miscarriage° 1.88 0.96–3.68 0.07 1.34 0.59–3.07 0.49 
Vaginal delivery° 1.07 0.58–1.98 0.84 0.53 0.23–1.22 0.14 
Caesarean section° 1.23 0.47–3.23 0.67 0.65 0.20–2.19 0.49 
Uterine curettage° 2.40 1.33–4.36 0.004 4.41 1.66–11.71 0.003 
Indication for TOP       
Foetal 4.19 1.46–12.05 0.008 6.14 1.09–34.45 0.04 
Other Ref.      
* OR = odds ratio  
** CI = Confidence interval 
^ Multivariable analysis; Odds ratio adjusted for the categorical variables presented in Table 13 
° None as reference 
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Bleeding exceeding 500 ml (n=15) increased the risk of surgical evacuation (OR 10.6; 95% 

CI 2.9–39.0, p<0.001). However, only four women (1.8%) required blood transfusion and this 

did not have a significant effect on the risk of surgical evacuation (OR 7.0; 95% CI 0.7–68.4, 

p=0.1). Infection during follow-up was associated with an elevated risk of surgical evacuation 

(OR 14.3; 95% CI 4.6–43.8, p<0.001).  

 

The effect of induction-to-abortion time on the need of surgical evacuation was evaluated. 

The median (5th to 95th percentile range) induction-to-abortion time was 7 h 15 min (3 h 40 

min – 23 h 10 min) in the group without surgical evacuation and 8 h 20 min (4 h 58 min – 33 

h 45 min) in the group undergoing surgical evacuation (p=0.02, 95% CI for the difference 

between medians 10 min – 2 h 23 min).  

 

The effect of foetal-to-placental expulsion time on the need of surgical evacuation was also 

of interest. The median foetal-to-placental expulsion time (5th to 95th percentile range) was 10 

min (0 min – 2 hours 40 min) in the group that did not need surgical evacuation. In the group 

undergoing surgical evacuation, the median foetal-to-placental expulsion time was 1h 40 min 

(0 min – 5 hours 25 min; p<0.0001, 95% CI for the difference between medians 15 min – 3 h 

10 min). 

 

Altogether, 46 women (20.4%) did not attend the scheduled follow-up visit. One third of them 

were successfully contacted by telephone. None of the women not attending the follow-up 

visit contacted a public hospital in regard to abortion-related issues within three months after 

TOP. We thus considered their outcome complete, with no serious complications. 

9.2. Registry-based studies 

9.2.1. Complications and increasing gestational age (Study III) 
 

MTOP for non-foetal indications was performed among 18,248 women between 2003 and 

2006 in Finland. MTOP was mostly performed during the first trimester. Only 6% of MTOPs 

were during the second trimester. During that time period 57% of all TOPs during the first 

trimester and 95% of all TOPs during the second trimester were performed medically. 

 

The median (IQR) duration of gestation was 7 (7–8) weeks during the first and 15 (14–17) 

weeks during the second trimester. Table 18 shows the demographic characteristics of the 

study cohorts. Women undergoing TOP during the second trimester were younger, less often 

married, from a lower socioeconomic class and had had fewer previous deliveries than 

women presenting during the first trimester. During the second trimester the indication for 
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TOP was more often age under 17 years, unknown or due to women’s health issues and less 

often social than in first trimester TOP. However, there were no significant differences as 

regards type of residence or year of TOP between the groups (data not shown). 

 

Table 18. Demographic characteristics of the 18,248 women undergoing MTOP in 
Finland in 2003–2006 for non-foetal reasons. Data shown as n (%) or median (IQR). 
Statistically significant differences are highlighted using bold font. 
Variable 1st trimester 

n = 17087 
2nd trimester 
n = 1161 

p-value 

Age (years) 25 (20 to 32) 22 (18 to 30) <0.001 
Marital status    
Married 3235 (18.9) 119 (10.2) <0.001 
Cohabiting 2843 (16.6) 222 (19.1) 0.03 
Single 11009 (64.4) 820 (70.6) <0.001 
Socioeconomic status    
Upper white-collar 1010 (5.9) 27 (2.3) <0.001 
Lower white-collar 3299 (19.3) 159 (13.7) <0.001 
Blue-collar 2214 (13.0) 148 (12.7) 0.8 
Student 5895 (34.5) 400 (34.5) 0.97 
Other 1086 (6.4) 80 (6.9) 0.5 
Unknown 3583 (21.0) 347 (29.9) <0.001 
Previous deliveries 7478 (43.8) 416 (35.8) <0.001 
Previous miscarriage 2164 (12.7) 152 (13.1) 0.7 
Previous TOP 2664 (15.6) 184 (15.8) 0.8 
Indication for current TOP    
Woman’s health 46 (0.3) 13 (1.1) <0.001 
Social 15317 (89.6) 914 (78.7) <0.001 
Ethical 6 (<0.1) 0 0.7 
Age <17 1035 (6.1) 160 (13.8) <0.001 
Age "40  417 (2.4) 27 (2.3) 0.8 
"4 deliveries 219 (1.3) 18 (1.6) 0.4 
Unknown 47 (0.3) 29 (2.5) <0.001 
 
 

 

Compared with first trimester MTOP, second trimester MTOP was associated with an 

increased risk of surgical evacuation, especially immediately after expulsion of the foetus 

(Table 19). Second trimester medical TOP was also associated with a higher risk of infection. 

However, the risk of haemorrhage was lower during and after second trimester TOP, except 

in cases where surgical evacuation of residual tissue was needed.  
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Table 19. Adverse events and complications among 18,248 women undergoing MTOP 
between 2003 and 2006. Data are shown as n (%) and statistically significant 
differences are highlighted using bold font. 
Adverse event: Trimester  OR or Adj. OR* (95% CI)  p-value 
 1st 2nd   
 n=17087 n=1161   
1. Surgical evacuation     
 Total 1357 (7.9) 447 (38.5) 7.3 (6.4–8.3) <0.001 
Adjusted OR*   7.8 (6.8–8.9) <0.001 
At the time of TOP 396 (2.3) 306 (26.4) 15.1 (12.8–17.8) <0.001 
Adjusted OR*   15.2 (12.8–18.0) <0.001 
During follow-up 961 (5.6) 141 (12.1) 2.3 (1.9–2.8) <0.001 
Adjusted OR*   2.5 (2.1–3.1) <0.001 
2. Haemorrhage     
 Total 2937 (17.2) 167 (14.4) 0.8 (0.7–0.96) 0.01 
Adjusted OR*   0.8 (0.7–0.98) 0.03 
With surgical evacuation 541 (3.2) 96 (8.3) 2.8 (2.2–3.5) <0.001 
Adjusted OR*   3.1 (2.4–3.9) <0.001 
3. Infection     
 Total 330 (1.9) 46 (4.0) 2.1 (1.5–2.9) <0.001 
Adjusted OR*   2.1 (1.5–2.9) <0.001 
With surgical evacuation 138 (0.8) 28 (2.4) 3.0 (2.0–4.6) <0.001 
Adjusted OR*   3.3 (2.2–5.0) <0.001 
*Multivariable analysis where the 1st trimester cohort was used as a reference, adjusted for age, 
marital status, socioeconomic status, previous deliveries and indication for TOP 
 
Severe complications leading to surgical procedures other than evacuation were rare (n=23, 

0.13%). First trimester MTOP was followed by 20 (0.12%) such surgical procedures (3 cases 

of laparoscopic suturation of the uterus and 17 other repair operations) and second trimester 

MTOP was followed by 3 surgical procedures (one abdominal hysterectomy, one suturation 

of the cervix and one other repair operation) (p<0.2). There were no thromboembolic 

diseases during the follow-up period. In addition, there were no deaths as a result of TOP 

during the study period. 

 

The effect of increasing gestational age on the risks of surgical evacuation, infection and 

haemorrhage was evaluated according to the week of gestation. The need of surgical 

evacuation increased significantly as gestational weeks increased beyond 11, but not within 

the second trimester (Figure 11). The risks of infection and haemorrhage did not change 

significantly in relation to the week of gestation (data not shown). 
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Figure 11. Percentage of cases of surgical evacuation in relation to duration of 
gestation following MTOP in 2003 to 2006. Bars represent 95% CI for percentage.  
 

 
 

 

 

9.2.2. Risk of repeat TOP (Study IV) 
 

During 2000 to 2005 41,750 women underwent their first TOP for a non-foetal indication. 

Only 7% of all TOPs were performed during the second trimester. The majority (86%) of 

second trimester TOPs were performed medically. The median (IQR) ages of the women 

who underwent TOP during the first and second trimesters were 23 (19–30) and 20 (17–26) 

years, respectively (p<0.0001). The median (IQR) durations of gestation at the time of TOP 

were 8 (7–9) and 15 (14–17) gestational weeks in the cohorts of first and second trimester 

TOP, respectively. The annual frequency of second trimester TOP varied from 6.7% to 7.5% 

during 2000–2005. The follow-up times (mean±SD) were 47.8±20.8 and 47.0±20.7 months 

following first and second trimester index TOP, respectively. Women undergoing TOP during 

second trimester were younger, had less previous pregnancies, were more often single, had 

a lower sosioeconomical status and their residence were less often urban (Table 20).  
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Table 20. Demographic characteristics of the 41,750 women undergoing primary TOP 
in Finland in 2000 to 2005 for non-foetal indications. The data is shown as n (%) unless 
stated otherwise. Statistically significant differences are highlighted using bold font. 
Variable  Trimester  p-value 
  1st  

n = 39,850 
2nd  
n = 1900 

 

Age (years) < 20 12076 (30.3) 880 (46.3) <0.001 
 20–24 10934 (27.4) 499 (26.3) 0.26 
 25–29 6694 (16.8) 190 (10.0) <0.001 
 30–34 4920 (12.3) 155 (8.2) <0.001 
 35–39 3644 (9.1) 120 (6.3) <0.001 
 " 40  1582 (4.0) 56 (2.9) 0.02 
History of delivery 0 25239 (63.3) 1399 (73.6) <0.001 
 1 5901 (14.8) 244 (12.8) 0.02 
 " 2  8710 (21.9) 257 (13.5) <0.001 
History of miscarriage 0 35722 (89.6) 1743 (91.7) 0.003 
 1 3281 (8.2) 126 (6.6) 0.01 
 " 2  847 (2.1) 31 (1.6) 0.14 
Type of residence Urban 29048 (72.9) 1298 (68.3) <0.001 
 Densely populated 5446 (13.7) 295 (15.5) <0.001 
 Rural 5356 (13.4) 307 (16.2) <0.001 
Marital status Single 26955 (67.6) 1431 (75.3) <0.001 
 Cohabiting 6155 (15.4) 298 (15.7) 0.78 
 Married 6740 (16.9) 171 (9.0) <0.001 
Socioeconomic status Upper white-collar 2469 (6.2) 51 (2.7) <0.001 
 Lower white-collar 7572 (19.0) 224 (11.8) <0.001 
 Blue-collar worker 5240 (13.1) 253 (13.3) 0.83 
 Student 15629 (39.2) 762 (40.1) 0.44 
 Other 2699 (6.8) 117 (6.2) 0.30 
 Not known 6241 (15.7) 493 (25.9) <0.001 
Indication for TOP Considerable stress 34762 (87.2) 1456 (76.6) <0.001 
 Age < 17 3670 (9.2) 353 (18.6) <0.001 
 Rape 20 (<0.1) 1 (<0.1) 0.96 
 Age " 40  923 (2.3) 33 (1.7) 0.10 
 "4  355 (0.9) 19 (1.0) 0.62 
 Maternal health 120 (0.3) 38 (2.0) <0.001 
 

 

 
Compared with first trimester TOP, second trimester TOP was clearly associated with an 

increased risk of repeat TOP during the second trimester (HR 3.84; 95% CI 2.89–5.10, 

p<0.0001). In particular, the risk of repeat TOP performed after 16 weeks of gestation was 

increased following second trimester TOP compared with first trimester TOP (HR 5.03; 95% 

CI 3.31–7.65; p<0.001). 

 

The risk factors of repeat TOP were evaluated in more detail. They were mainly similar 

following first and second trimester first TOP (Table 21). Younger age increased the risk of 

repeat TOP significantly.  
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Table 21. Risk factors of repeat TOP among 41,750 women undergoing primary TOP in 
Finland in 2000 to 2005 for non-foetal indications. Statistically significant differences 
are highlighted using bold font. 
Variable  1st trimester 

index TOP 
 2nd trimester 

index TOP 
 

At primary TOP  HR* (95%CI) for 
re-TOP 

p-value HR* (95%CI) for 
re-TOP 

p-value 

Age <20 6.8 (5.1–9.2) <0.001 12.0 (1.7–85.6) 0.01 
 20–24 5.8 (4.3–7.8) <0.001 12.2 (1.7–87.1) 0.01 
 25–29 4.6 (3.4–6.2) <0.001 7.6 (1.0–56.0) <0.05 
 30–34 3.2 (2.4–4.4) <0.001 8.1 (1.1–59.7) <0.05 
 35–39 2.1 (1.5–2.9) <0.001 6.7 (0.9–51.0) 0.07 
 "40 1 (Ref.)  1 (Ref.)  
Parity 0 1 (Ref.)  1 (Ref.)  
 1 1.3 (1.2–1.4) <0.001 1.6 (1.2–2.0) <0.01 
 "2 0.8 (0.8–0.9) <0.001 0.8 (0.6–1.2) 0.25 
Miscarriage 0 1 (Ref.)  1 (Ref.)  
 1 1.2 (1.1–1.3) <0.01 1.0 (0.6–1.5) 0.82 
 "2 1.0 (0.8–1.2) 0.61 0.7 (0.3–1.9) 0.47 
Residence Urban 1 (Ref.)  1 (Ref.)  
 Densely populated 1.0 (0.9–1.0) 0.28 0.8 (0.6–1.1) 0.1 
 Rural 0.9 (0.8–1.0) 0.01 0.8 (0.6–1.0) 0.07 
Marital status Married 1 (Ref.)  1 (Ref.)  
 Cohabiting 1.5 (1.4–1.7) <0.001 1.0 (0.6–1.6) 0.23 
 Single 1.6 (1.5–1.7) <0.001 1.3 (0.9–1.9) 0.89 
SES** Upper white-collar 1 (Ref.)  1 (Ref.)  
 Lower white-collar 1.3 (1.1–1.5) <0.01 1.3 (0.5–3.0) 0.60 
 Blue-collar 2.0 (1.7–2.4) <0.001 1.8 (0.8–4.2) 0.17 
 Student 2.0 (1.8–2.3) <0.001 2.1 (0.9–4.6) 0.08 
 Other 2.6 (2.2–3.0) <0.001 2.0 (0.8–4.7) 0.14 
 Not known 1.4 (1.2–1.6) <0.001 1.3 (0.6–3.0) 0.55 
Indication for TOP Considerable stress 1 (Ref.)  1 (Ref.)  
 Age <17 1.3 (1.2–1.4) <0.001 1.1 (0.9–1.4) 0.50 
 Other 0.3 (0.3–0.4) <0.001 0.6 (0.3–1.1) 0.09 
  *HR = Hazard ratio 
** Socioeconomic status 
 

 

 

We then carried out univariable analysis on the risk factors of repeat TOP, with a separate 

analysis of repeat TOP performed during the second trimester (Table 22). The risk of second 

trimester repeat TOP was clearly associated with first TOP during the second trimester, age 

under 30 years, not being married and being from a lower socioeconomic class or a student. 

A history of miscarriage or type of residence did not have a significant effect on the risk of 

repeat TOP during the second trimester (data not shown). 
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Table 22. Risk factors of repeat TOP and repeat TOP during the second trimester 
among 41,750 women undergoing primary TOP during 2000–2005 for non-foetal 
indications. 
Variable  HR *(95%CI) p-value HR* (95%CI) p-value 
At primary TOP  Re-TOP  2nd trimester 

re-TOP 
 

Trimester First 1 (Ref**)  1 (Ref.)  
 Second 1.4 (1.3-1.6) <0.001 3.8 (2.9-5.1) <0.001 
Age category (years) <20 7.0 (5.3-9.3) <0.001 12.5 (3.1-50.4) <0.001 
 20–24 6.0 (4.5-8.0) <0.001 8.5 (2.1-34.5) 0.003 
 25–29 4.7 (3.5-6.3) <0.001 4.7 (1.1-19.5) 0.03 
 30–34 3.3 (2.5-4.5) <0.001 3.9 (0.9-16.3) 0.07 
 35–39 2.2 (1.6-3.0) <0.001 2.4 (0.5-10.8) 0.26 
 "40 1(Ref.)  1 (Ref.)  
History of delivery 0 1 (Ref.)  1 (Ref.)  
 1 1.3 (1.2-1.4) <0.001 1.1(0.8-1.5) 0.47 
 "2 0.8 (0.8-0.9) <0.001 0.6 (0.4-0.8) 0.001 
Marital status Married 1 (Ref.)  1 (Ref.)  
 Cohabiting 1.5 (1.4-1.7) <0.001 2.0 (1.2-3.1) 0.004 
 Single 1.6 (1.5-1.7) <0.001 2.4 (1.7-3.5) <0.001 
Socioeconomic status Upper white-collar 1 (Ref.)  1 (Ref.)  
 Lower white-collar 1.3 (1.1-1.5) 0.001 1.2 (0.6-2.3) 0.57 
 Blue-collar 2.0 (1.8-2.4) <0.001 1.8 (0.9-3.4) 0.08 
 Student 2.1 (1.8-2.4) <0.001 2.6 (1.4-4.6) 0.002 
 Other 2.6 (2.2-3.0) <0.001 2.5 (1.3-4.9) 0.007 
 Not known 1.4 (1.2-1.6) <0.001 1.9 (1.0-3.6) 0.04 
Indication for TOP Considerable 

stress 
1 (Ref.)  1 (Ref.)  

 Age under 17 1.3 (1.2-1.4) <0.001 1.9 (1.5-2.5) <0.001 
 Other 0.4 (0.3-0.4) <0.001 0.3 (0.1-0.8) 0.02 
*HR = Hazard ratio 
**Ref = reference category 
 
 

 
Multivariable analysis of the risk factors of repeat TOP during the second trimester was 

performed. TOP during the second trimester, young age and previous deliveries increased 

the risk of repeat second trimester TOP (Figure 12). 
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Figure 12. Risk factors of second trimester repeat TOP in multivariable analysis. The 
reference categories are indicated. 
 

 
 
 

 

The timing of repeat TOP was of interest. The time to repeat TOP was similar after first and 

second trimester TOP (mean 1.6 years; 95% CI 1.5–1.6 years vs. 1.6 years; 95% CI 1.4–1.7 

years, p=0.8). However, if repeat TOP was during the second trimester, it occurred some 

months earlier than repeat TOP during the first trimester (mean 1.4 years; 95% CI 1.3–1.5 

vs. 1.6 years; 95% CI 1.5–1.6; p<0.001). Furthermore, if a repeat TOP in the second 

trimester followed a primary second trimester TOP it occurred some months earlier than 

following a first trimester TOP (mean 1.1 years; 95% CI 0.8–1.4 vs. 1.5 years; 95% CI 1.3–

1.6, respectively; p=0.03).  
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10. DISCUSSION 

10.1. Prospective randomized study 

10.1.1. Induction-to-abortion time 
 

In this randomized study both one- and two-day intervals between mifepristone and 

misoprostol were suitable for clinical use in second trimester MTOP. The induction-to-

abortion time in the one-day and two-day mifepristone-misoprostol administration interval 

groups were practically the same. However, women with no previous vaginal deliveries and 

women with a pregnancy exceeding 16 weeks of gestation had a clearly longer induction-to-

abortion time with the one-day mifepristone-misoprostol interval. These women may benefit 

from the longer mifepristone-misoprostol interval. The MTOP procedure that is prolonged 

from seven hours to ten or eleven hours can result in a procedure that cannot be performed 

as a day-case within one nurse’s shift. Thus it demands more resources in the hospital and is 

certainly more inconvenient for the patient.  

 

The gold standard, the two-day mifepristone-misoprostol administration interval, was related 

to a higher rate of surgical evacuation in this study. Moreover, some women changed 

intervention group in the study. This further confirmed the need of a flexible dosing interval 

between mifepristone and misoprostol.  

 

The present study data is from a centre where all second trimester TOPs are performed 

medically. In the present series, foetal indications for TOP were less common than seen 

among the second trimester TOPs in our institute. However, previous investigators have 

described similar success and complication rates in medical second trimester TOP in 

connection with foetal and social indications and this hardly had an effect on the results 

(Nilas et al. 2007, Brouns et al. 2010, Dickinson et al. 2010). 

 

One fifth of all women did not attend the scheduled follow-up visit. This problem was 

overcome while the investigators had access to the hospital record database concerning 

visits to public hospitals in the Helsinki University Hospital area. This database gives detailed 

information of all visits to specialist health care units in public hospitals. Thus these patients 

were not considered as lost-to-follow-up.  

 

Both the 24-hour success rate and the induction-to-abortion time in this study were similar to 

those described earlier (Ashok et al. 2004, Tang et al. 2005, Carbonell et al. 2008, Chai et al. 

2009, Hou et al. 2010). Nonetheless, when seeking the highest success rate and the shortest 
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induction-to-abortion interval the regimens of both mifepristone and misoprostol must be 

optimized.  

 

Based on a randomized study by Webster et al. (1996), different doses of mifepristone (600 

mg vs. 200 mg) followed by 800-mcg misoprostol were clinically equally effective in second 

trimester MTOP. Thus it may be useful to inspect the misoprostol regimen. Randomized 

studies of second trimester MTOP in which different misoprostol regimens have been 

compared seem to be missing (Wildschut et al. 2011). However, the highest 24-hour success 

rates (97% to 100%) have been related to 600- to 800-mcg initiation doses of misoprostol 

(Ashok et al. 2004, Carbonell et al. 2008, Chai et al. 2009), while an initiation dose of 400-

mcg misoprostol has been associated with a 91–94% success rate within 24 hours (Tang et 

al. 2005, Hou et al. 2010). Moreover, an initiation dose of 200-mcg misoprostol seems to be 

associated with the lowest (66–75%) 24-hour success rate (Ngai et al. 2000, Brouns et al. 

2010).  

 

The induction-to-abortion interval also seems to be related to the initiation dose of 

misoprostol. The shortest (five-hour) induction-to-abortion interval has been reported in 

connection with misoprostol initiation doses of 600–800 mcg (Chai et al. 2009), while 400- 

and 200-mcg doses have been related to seven- (Hou et al. 2010) and ten-hour induction-to-

abortion intervals (Ngai et al.2000).  

 

Women with no previous vaginal deliveries or with gestation that exceeded 16 weeks tend to 

experience a longer induction-to abortion interval also in other studies (Ashok et al. 2004, 

Gomez et al. 2010). Among these women, all details of the MTOP procedure, including the 

mifepristone-misoprostol interval should be optimized. It also has to be remembered that 

uterine contractility in response to exogenous prostaglandins has been reported to be 

maximal at 36 to 48 hours after mifepristone treatment (Swahn and Bygdeman 1988). We 

therefore speculate that optimizing this myometrial contractility and minimizing the induction-

to-abortion interval will result in recommendation of the two-day mifepristone-misoprostol 

interval among women without previous vaginal deliveries and women whose gestation 

exceeds 16 weeks.  

10.1.2. Risk factors of surgical evacuation 
 

In addition to the two-day mifepristone-misoprostol interval, a history of uterine curettage, 

foetal indications for TOP and age above 24 years increased the risk of surgical evacuation 

in this study. 
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However, an evaluation of risk factors of surgical evacuation was not included in the power 

calculation for this study. Thus the number of participants might be a limitation. Also the 31% 

rate of surgical evacuation in this study represents a high end of figures earlier described 

(Ashok et al. 2004, Hamoda et al. 2005b, Hou et al. 2010). This may be due to differences in 

the demographic characteristics of the subjects. Not all background characteristics in the 

various studies can be compared, but in our study we had a higher number of women with 

previous TOP (45 vs. 29%) and fewer women with previous live birth (30 vs. 46%) than in the 

study by Ashok et al. (2004). We also used a lower initiation dose of misoprostol (400 vs. 800 

mcg) than in other studies.  

 

In an earlier study the two-day mifepristone-misoprostol interval was related to fewer 

incomplete abortions than the one-day interval (30 vs. 46%; p<0.001) (Hou et al. 2010). Our 

finding is in contrast to this. Given the randomized nature of our study, a purely chance 

finding is unlikely. The study by Hou et al. and the present study differed as regards 

gestational weeks (up to 16 vs. 24 weeks) and the time interval between repeat misoprostol 

doses (6 vs. 3 hours). These differences may have had an effect on the rate of surgical 

evacuation. There may also be differences in the criteria for evacuation.  

 

Surgical evacuation after foetal expulsion in second trimester MTOP was routine in Finland 

some ten years ago (Heikinheimo et al. 2004) as it still is in some countries (Carbonell et al. 

2008, Chai et al. 2009). However, we assume that in the present study the criteria for 

evacuation were similar for the two study groups. Therefore, the risk factors of surgical 

evacuation highlighted by the present study are likely to be of value also in centres where 

fewer surgical evacuations are performed. 

 

In previous studies, a history of TOP has been associated with an increased risk of 

incomplete second and first trimester MTOP (Ashok et al. 2002, Ashok et al. 2004, 

Heikinheimo et al. 2007). Given the time of these publications, most previous TOPs must 

have been surgical ones. In the present study a history of uterine curettage, but not that of a 

TOP itself, increased the risk of surgical evacuation in second trimester MTOP. We therefore 

speculate that uterine curettage results in endometrial and/or cervical changes that hinder 

the full emptying of the uterus or detachment of the placenta. Therefore, careful 

consideration of the need of curettage should be advised in order to decrease the risk of 

surgical evacuation in possible future pregnancies. An association between placenta praevia 

and TOP has been suggested, but there seems to be a lack of information about the role of 

surgical evacuation after MTOP and the risk of curettage in subsequent pregnancies (Lowit 

et al. 2010).  
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Foetal indications for TOP increased the risk of surgical evacuation and this finding needs 

further evaluation. The elevated risk might be a result of speeding up the procedure of 

second trimester MTOP by carrying out a surgical evacuation. Previous studies have not 

shown such an association between foetal indications for TOP and an increased risk of 

surgical evacuation. However, previous studies have not involved evaluation of the effect of 

different indications for TOP or even foetal death and the risk of surgical evacuation (Brouns 

et al. 2010, Dickinson et al. 2010). Thus their effects remain unclear.  

 

Women in the older age range were at an increased risk of surgical evacuation, this finding 

being in line with previously published data (Ashok et al. 2004). Older women have been 

shown to be at higher risk of Caesarean section especially due to poor progress in labour 

(Smith et al. 2008). This suggests a phenomenon related to myometrial contractility or 

cervical function that could also explain the present results – uteri of the women in the older 

age bracket may respond less well to the contractile effects of mifepristone and misoprostol. 

 

It would be important to answer the questions “How long should we wait for spontaneous 

expulsion of the placenta?” and “Is there a time limit after which all women require surgical 

evacuation?” In this study the risk of surgical evacuation was increased when the foetal-to-

placental expulsion time was extended. Unfortunately, we did not set any time limit as 

regards the optimal expectant management time for placental expulsion in this study. It 

seems that surgical evacuation or manual removal of the placenta was mostly performed to 

expedite discharge from the hospital, while fewer surgical evacuations were performed 

because of heavy bleeding. Previous studies also have little data concerning the optimal 

expectant management time for placental expulsion. Not surprisingly, expectant 

management to allow spontaneous expulsion of the placenta over a period of four hours has 

not been associated with serious morbidity (Green et al. 2007) and the same was shown in 

this study. However, both the induction-to-abortion interval and the foetal-to-placental 

expulsion interval were longer among women who ended up undergoing surgical evacuation 

than in those women who did not need surgical treatment. This suggests that the factors that 

mature the cervix or induce uterine contractility have an effect on the risk of surgical 

evacuation.  

10.2. Registry-based studies 

10.2.1. Complications and increasing gestational age 
 

In comparison with first trimester MTOP, second trimester MTOP was associated with an 

increased risk of surgical evacuation and infection, although serious complications were rare.  
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This nationwide retrospective cohort study, derived from a registry the coverage of which is 

almost 100% (Gissler et al. 1996), gives information about the contemporary use of MTOP in 

non-selected material. The information value of the study was very reliable as the hospital 

registry data for inpatient care, the provision of which is mandatory, was available from all 

hospitals and outpatient care data was available from all public hospitals. However, there 

were differences in coding of treatments (Nordic Centre for Classifications in Health Care 

2010) and diagnoses (International Statistical Classification of Diseases 2010) among 

Finnish hospitals. Thus, the severity of reported adverse events may vary considerably. 

Moreover, although the registry differentiates between medical and surgical TOP, the 

database does not provide precise information on the medication used to perform TOP. We 

therefore restricted our analysis to the period 2003 to 2006, during which MTOP was 

performed using mifepristone and misoprostol throughout the country (THLa 2010).  

 

According to the present data the rate of surgical evacuation associated with second 

trimester MTOP is high in Finland with nearly half of the women undergoing a surgical 

evacuation. A potential explanation is the nationwide nature of the data, which includes also 

hospitals in which a very few second trimester terminations of pregnancy per year are 

treated, with all doctors performing the treatments. This may lead to unnecessary surgical 

treatments. In our prospective randomized study presented earlier, derived from a nationally 

large university hospital unit the rate of surgical evacuation was 10% lower. As described 

earlier, surgical evacuation of the uterus after expulsion of the foetus was more or less a 

routine procedure and the rate is slowly decreasing (Heikinheimo et al. 2004).  

 

Decreasing the surgical evacuation rate in MTOP should be a goal for the next years in 

Finland, because the high surgical intervention rates in Finland cannot be explained by 

patient characteristics only. A learning curve in performing MTOP, resulting in decreased 

rates of surgical interventions has been observed in several countries (Suhonen et al. 2003, 

Schaff 2010). National or international guidelines on various issues are the modern means to 

improve medical care. They should also be used here to make clinicians aware of the 

possibly unnecessarily high rate of surgical uterine evacuations after MTOP in Finland.  

 

Reassuringly, the incidence of infection leading to a hospital visit (4%) following medical 

second trimester TOP in this nationwide study was similar to that of 3% reported earlier 

(Ashok et al. 2004, Lohr et al. 2008). The risk of infection was largely associated with the 

evacuation of residual tissue.  
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It was of interest to note that the reported incidence of haemorrhage was lower during 

second trimester MTOP when compared with that in the first trimester. However, if 

haemorrhage occurred, it resulted in surgical intervention in more than half of the cases 

during the second trimester and in less than one fifth of the cases during the first trimester. 

The need of surgical evacuation of residual tissue also seemed to occur earlier following 

second than first trimester MTOP. It may be speculated that the lower rate of haemorrhage 

seen after second trimester MTOP is due to the fact that these women are managed at 

hospital and also undergo surgical evacuation more often. Thus the lower incidence of 

reported haemorrhage following second trimester MTOP is likely to be due to different 

management than to a true biological difference(s) between first vs. second trimester MTOP.  

 

It may be speculated that the increased number infections and surgical interventions during 

second trimester MTOP simply represents a difference in clinical practice. The low (8%; 

Ashok et al. 2004) rates of surgical interventions reported from other centres are so similar to 

the rates of first trimester surgical interventions (Table18) that differences in the uterine 

biology between the first and second trimester should not be discussed. Infection and 

surgical intervention in this study may represent an entity of probably unnecessary surgical 

interventions that increase the risks of second trimester MTOP.  

 

However, in literature MTOP during second trimester is related to a longer procedure than 

MTOP during first trimester (Lohr et al. 2008). Studies comparing the endocrine effects of 

mifepristone or misoprostol between first and second trimester seems to be missing. The 

prolonged procedure of MTOP may be simply due to increased foetal/uterine volume. STOP 

during second trimester is also related to increased risk of complications mainly due to these 

factors (Ferris et al. 1996). Nevertheless, potential differences in the uterine biology and 

progesterone action, for example different distribution of the progesterone receptor isoforms 

and those of the various co-activators and co-repressors between the second vs. first 

trimester pregnancy remain to be studied. 

 

In this study we concluded that adverse events and complications of second trimester MTOP 

are minor, as also previously presented (Ashok et al. 2004, Lohr et al. 2008). MTOP is less 

dependent on the skills of the practitioners in comparison with other methods (Grimes 2008, 

Lohr et al. 2008) and is a most suitable method of second trimester TOP in many health care 

settings. 
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10.2.2. Risk of repeat TOP 
 

In the present study we found that a second trimester TOP performed for non-foetal reasons 

is an independent risk factor not only of repeat TOP but also of repeat TOP during the 

second trimester, including after 16 weeks of gestation. 

 

This study is the first one in which second trimester TOP and the risk factors of repeat TOP 

following it have been specifically assessed. However, in this study we cannot answer the 

question of whether or not different methods (surgical vs. medical) of second trimester TOP 

have an effect on repeat TOP, as in Finland MTOP is mainly used (THLa 2010). However, in 

our previous study the method of first trimester TOP was not found to be a risk factor of 

repeat TOP (Niinimäki et al. 2009). 

 

In the present study we compared groups of women undergoing their first TOP during the 

first and second trimesters. The characteristics of these two groups differed slightly but 

significantly in several respects. Namely, women undergoing second trimester TOP were 

younger, had fewer previous pregnancies and were more often single than women 

undergoing their first TOP during the first trimester.  

 

The risk factors associated with repeat TOP were similar following first and second trimester 

first TOP. Among these factors, young age, previous childbirth, not being married and being 

of a lower socioeconomic class are similar to those previously reported after first trimester 

TOP (Fisher et al. 2005, St John et al. 2005, Prager et al. 2007, Heikinheimo et al. 2008, 

Niinimäki et al. 2009). However, the role of previous TOP performed during the second 

trimester is a novel finding.  

  

Factors affecting the timing of repeat TOP are poorly known. In the present study we found 

that following first TOP in the second trimester, repeat TOP and repeat second trimester 

TOP occur earlier than after first trimester TOP. However, this study does not provide 

specific information on the reasons why women underwent TOP during the second trimester. 

Finnish legislation on induced abortions demands that TOP should be performed without any 

unnecessary delay once the woman has decided to apply for it (FINLEX 2010). Also, nearly 

all of the induced abortions were performed in public hospitals (THLa 2010). Therefore it can 

be assumed that costs or availability of services do not have an important effect on the timing 

of TOP in Finland. Nevertheless, Finland has more second trimester TOPs than other Nordic 

countries. We speculate that the risk of second trimester TOP for non-foetal reasons is 

associated with displacement or other problems in life resulting in later TOP.  
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Various strategies to reduce the need of repeat TOP must be studied further. Unfortunately, 

even intensive contraceptive counselling at the time of abortion has not been shown to be 

effective in reducing the rate of repeat TOP (Moos et al. 2003, Bender and Geirsson 2004, 

Schunmann and Glasier 2006). However, post-abortal use of intrauterine contraception has 

decreased the need of repeat TOP (Heikinheimo et al. 2008). Nevertheless, the rate of TOP 

was increased in Finland in the mid 1990’s when contraceptive counselling at schools 

simultaneously decreased (THLa 2010). Therefore, keys to lower rates of repeat TOP may 

be easy access to contraceptive services, low-cost or free contraception, and immediate 

initiation of long-acting reversible methods of contraception.  
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11. CONCLUSIONS 
 

The following conclusions can be drawn: 

• Concerning induction-to-abortion time, both one- and two-day mifepristone–

misoprostol intervals are suitable for clinical use in second trimester MTOP. However, 

women with no previous deliveries and those with duration of gestation exceeding 16 

weeks may benefit from the longer interval. A flexible and probably individualized use 

of one- and two-day mifepristone–misoprostol administration intervals is important 

when optimizing patient care and organizing clinical services in second trimester 

MTOP. 

 
• On the basis of the risk of surgical evacuation, the one-day mifepristone–misoprostol 

interval should be preferred as the present study showed a higher rate of surgical 

evacuation in association with the two-day interval.  

 
• The results of the present study challenge Finnish clinical practices, as the rate of 

surgical evacuation in second trimester MTOP is high compared with international 

figures. As a history of curettage was related to an increased risk of surgical 

evacuation in future MTOP, special focus on the necessity of surgical evacuation is 

needed.  

 
• Second trimester MTOP is associated with a higher risk of minor adverse events or 

complications (increased rates of surgical evacuation and infection) than MTOP 

performed earlier. We should try to eliminate factors delaying TOP. 

 
• Second trimester TOP and young age increase the risk of repeat TOP and repeat 

TOP during the second trimester. This should be remembered in contraceptive 

counselling in connection with TOP.  
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