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Case no. Type of arrhythmia Period (week) Correspondence Antiarrhythmic drug Dose (mg)
s e A hmicdrugstated ~ Metoprolol 30
Antlarrhythmrc drug started Metoprolol 60
* Antiarrhythmic drugstarled ~~ Propranolol ey
Antiarrhythmic drug started Metoprolol ' 40
 Antiarhythmicdrugstarted  Metoproldl 40
Antiarrhythmic drug started Bisoprolol 25
Antiarrhythmic drug started ~ Propranolol 80
Antlarrhythmlc drug started Atenolol
Antiarthythmic drug. lncreased ~ Metoprolol
Antlarrhythmlc drug started ' Propranolgl‘
25 i e L _ Antiarthythmic drugstarted ~~ Carvedilol A0
27 PVC Postpartum Antlarrhythmlc drug mcreased Propranolol 60—80 J

NSVT, nonsustained ventricular tachycardia (VT); PAC, premature atrial contraction; PVC, premature ventricular contraction. Other abbrevia-
tions as in Tables 1,2.

ing 13 events (76%) related to arrhythmia (Table 4). Ar-
rhythmia was the most common cardiovascular event. The
cardiovascular events occurred in the early stage of pregnancy

at approximately 30 gestational weeks, or postpartum (Figure). Cardiovascular events P value
The events related to arrhythmia mainly occurred in the early HemM S . o .
stage of pregnancy or at approximately 30 gestational weeks. - Ne . ;
A total of 4 pregnancies were terminated because of a cardio- L oNes s
vascular event (cases 8, 10, 11, 12). In case 8, the pregnancy ‘DHCM B
was terminated at 31 gestational weeks because the mother
; i g : No 13/27 (48%) NS
was developing pulmonary hypertension and the PG of N
LVOTO had increased rapidly (peak PG 57 mmHg). Postpar- o Yes . 00O0%
tum, the PG returned to the pre-pregnancy value. In cases 10 - Medication (pre-pregnancy). .
and 11, pregnancy was terminated at 27 and 36 gestatlonal
weeks, respectively, because in both cases there was an in-
creased PG of LVOTO resulting from increased preload, and
the mothers developed lung edema. After termination, the lung 12/26 (46%) NS
edema improved in both cases. In case 12, the pregnancy was 1/1 (100%
terminated because nonsustained ventricular tachycardia (NSVT) G
could not be controlled with drug therapy. Thus, 3 of the 4 NS
pregnancies (75%) were terminated because of a cardiovascu- :
lar event in the mother who had started or increased her dose ' Famrly/hisrdry
of antiarrhythmic drugs. No 9/19 (33%) NS
Premature delivery occurred in 7 of the 27 pregnancies (26%) v N
. . es 4/8 (50 /o)
because of cardiovascular events in 4 cases (57%) and obstet- RBLAES . i : .
ric complications (threatened premature labor) in 3 cases. el ‘ - i :
‘When comparing the pregnancies complicated by cardiovas- N° L ,.12/26 (46%) - NS
cular events with those unaffected by such events, the NYHA Yest L O Ad00%) '
class before pregnancy, and echocardiographic parameters MR =moderate
(LVEF, LADs, MR, LVOTO, maximum wall thickness) could No - 12/26 (46%) NS
not be analyzed because of the small number of positive find- Yes .. 11(100%)
ings. HOCM or family history of HCM were not risk factors LvoTossommHg o
(P=0.22, P=0.90). In the current study, medication in the pre- N (46%) NS
pregnancy period and CARPREG or ZAHARA score =1 or  Yes : -  1A(100%)
more were identified as risk factors of cardiac events during Maximum wall thickness >30mm '
pregnancy or postpartum (Table 5). No 12/26 (46%) NS
Yes 11 (1 00%)
Discussion High CARPREG score : i
A cardiovascular event related to HCM occurred in 13 of 27 0 6/17 (35:@ ' 1<0'Q5 :
pregnancies. Cardiovascular events showed 3 peak times of : ",21 SRR : f“7/10 (19%) ‘
occurrence: early pregnancy, approximately 30 gestational High ZAHARA score
weeks, and postpartum. In previous similar studies,>® women 0 4/15 (26%) <0.05
who were symptomatic before pregnancy and who had a fam- 21 9/12 (75%)
ily history were at risk of cardiovascular events during their NS, not significant. Other abbreviations as in Table 1.
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pregnancies. Our new findings are that risk factors of cardio-
vascular events were medication before pregnancy and higher
CARPREG or ZAHARA score.

The frequency of cardiovascular events (48%) is similar to
the 28-73% reported in previous studies.’? Collectively the
findings show there is a high frequency of cardiovascular events
in pregnancy for women with HCM. In the present study, 13
of the 18 events were related to arrhythmia, indicating that
many of the cardiovascular events in pregnancy with HCM
involve arrhythmia. Mostly, it was ventricular arrhythmias,
including premature ventricular contraction and NSVT, and in
some cases they were not controllable by medication, which
is unusual. These findings indicate the importance of recogniz-
ing arrhythmia as a probable cardiovascular event in a preg-
nant woman with HCM.

Cardiovascular events occurred most frequently at approx-
imately 30 gestational weeks. The increase in the circulating
blood volume at 32 gestational weeks reaches 40-45% of the
nonpregnant level, and it is notable that the most frequent
period of cardiovascular events coincided approximately with
the period of peak circulating blood volume during pregnancy.
In 3 of the 4 pregnancies terminated because of a cardiovas-
cular event, the event occurred during this period, which sug-
gests that such cases require strict management and medica-
tion in the early stage of pregnancy.

Medication before pregnancy and higher CARPREG or
ZAHARA score were risk factors for experiencing a cardio-
vascular event during pregnancy. However, further accumula-
tion of cases and a study of multiple factors are required. These
additional factors should include the general condition of the
HCM patient, which appeared to influence the outcome in this
study, and the observations from previous studies, which in-
clude an excellent perinatal prognosis in patients who are as-
ymptomatic before pregnancy,’ family history,® the apparent
lack of influence of pregnancy on the natural course of HCM,
and the tendency for a good prognosis when no symptoms are
present before pregnancy.” Consideration of the timing of car-
diovascular events may also be included in this analysis, given
our finding of a high frequency of cardiovascular events in the
early stage of pregnancy, at approximately 30 gestational weeks,
and postpartum. Medication in the pre-pregnancy period, and
CARPREG or ZAHARA score 21 were identified as risk fac-
tors of cardiac events during pregnancy or postpartum. How-
ever, this study was a retrospective analysis with the limita-

tions of a small number of patients and the rarity of the condition.

Conclusions

If a pregnant woman with HCM has such factors as medica-
tion in the pre-pregnancy period or CARPREG or ZAHARA
score 21, careful observation for cardiovascular events is re-
quired, especially at approximately 12 and 30 weeks’ gestation
and also postpartum.
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Article history: Objective: To assess the safety of various methods of induced abortion when used before 12 weeks of pregnancy
Received 28 June 2014 in Japan. Methods: A retrospective study was undertaken of induced abortions conducted between January 1 and
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December 31, 2012. Questionnaires were sent to 4154 institutions that employed doctors who were licensed to
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conduct induced abortions. Information was obtained about the numbers of induced abortions performed before
12 weeks, methods, complications, and routine management. Results: Completed questionnaires from 2434
institutions showed that 100 851 induced abortions had been performed. Vacuum aspiration (VA) was used in
20 458 (20.3%) abortions, VA with sharp curettage in 47 148 (46.8%), dilatation and curettage (D&C) in 32 958
(32.7%), and medical abortion in 287 (0.3%). Overall, 358 complications were reported (355.0 per 100 000
procedures). The rate of complications was significantly higher after D&C than after VA and after VA with
sharp curettage (P < 0.001 for both). However, incomplete abortion requiring repeat procedures was the only
complication that was significantly associated with D&C (P < 0.001). Conclusion: D&C can be safely used for in-
duced abortion before 12 weeks of pregnancy, but changing from D&C to VA could reduce incomplete abortions
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and improve the safety of induced abortions before 12 weeks of pregnancy in Japan.

© 2014 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Intreduction

After evaluation of several proposed methods for induced abortion
during the first trimester, WHO has recommended the adoption of
vacuum aspiration (VA) or medical methods using mifepristone and
misoprostol to ensure procedures are both safe and effective [1,2].
The organization also stated that dilatation and curettage (D&C) should
be replaced by VA to improve safety and quality of care for women [2].
The rationale for this guidance was based on previous studies in which
D&C was found to be less safe [3], substantially slower, and associated
with more blood loss [4] than was VA. Furthermore, rates of major com-
plications are higher with D&C than VA [5].

The potential risks of D&C have been known since the 1970s [3-5].
Nevertheless, some support exists for the clinical acceptability of
this procedure. Kulier et al. [6] conducted a systematic review of ran-
domized controlled trials of different surgical methods for induced
abortion during the first trimester and concluded that the incidences
of complications were not markedly different between D&C and VA.
The only difference observed between these two methods was the oper-
ation time, which was lower for VA than D&C. A study conducted by
Niinimdaki et al. [7] analyzed 42 619 induced first trimester abortions

* Corresponding author at: Department of Obstetrics and Gynecology, Nippon Medical
School, Tama Nagayama Hospital, Nagayama 1-7-1, Tama, Tokyo 206-8512, Japan.
Tel.: +8142 371 2111; fax: +8142 372 7372.

E-mail address: oya-a@nms.ac.jp (A. Sekiguchi).

http://dx.doi.org/10.1016/j.ijg0.2014.09.032
0020-7292/© 2014 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

in Finland, and showed that medical abortions were more likely to be
associated with bleeding and re-evacuation than were surgical methods
of induced abortion, including VA and D&C. Although surgical abortions
led to injury more often than did medical abortions, the overall
incidence of such injuries was rare [7]. Consequently, Niinimdki et al.
concluded that both VA and D&C could be considered generally safe
and clinically acceptable methods for induced abortion.

In the USA, 80% of induced abortions were performed by surgical
methods in 2010 [8]; furthermore, most of the procedures since 1995
have involved VA [3]. In England and Wales in 2012, sharp curettage
was no longer used, although 50% of abortions were performed by
surgical methods [9]. However, D&C still remains one of the most
frequently used procedures for induced abortion in Japan [10], with
medical abortions using mifepristone or misoprostol not yet legally
accepted. The aim of the present study was, therefore, to elucidate the
safety of various methods of induced abortion used before 12 weeks of
pregnancy in Japan.

2. Materials and methods

A retrospective study was undertaken of induced abortions per-
formed before 12 weeks of pregnancy between January 1 and December
31, 2012. The Japan Association of Obstetricians and Gynecologists
provided a list of hospitals that employed doctors licensed to perform
induced abortions, and questionnaires were mailed on September 5,
2013, to the Departments of Obstetrics and Gynecology of 4154
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Japanese institutions (1171 hospitals and 2983 clinics). Managers of the
departments were asked to complete the questionnaire. Completion
and return of the study questionnaire was considered as consent to
participate in the present study. Approval was obtained from the ethics
committees of the coordinating center (Tama Nagayama Hospital,
Nippon Medical School, Tokyo) and the Japan Association of Obstetri-
cians and Gynecologists. The present study conformed to the principles
of the Declaration of Helsinki.

The questionnaire obtained information about the number of
induced abortions performed before 12 weeks of pregnancy, methods
used, complications, and routine management approaches before and
during the procedure. Complications were subdivided into uterine
perforation, cervical injury, gross bleeding, pelvic infection requiring
hospital admission, thromboembolism, anaphylaxis, incomplete
abortion requiring repeat procedures, and other types of complication.
Routine management approaches included preoperative examination,
cervical preparation, monitoring and treatment during the procedure,
and use of anesthetics. Responses were confidential and data that
might reveal the identity of the patients were not requested.

Data were analyzed using SPSS version 17.0 (SPSS Inc, Chicago,
IL, USA). Categorical variables were evaluated using x2 or Fisher
exact tests with Bonferroni correction. P < 0.05 was considered
statistically significant.

3. Results

Completed questionnaires were received from 2434 (58.6%) of the
4154 institutions, including 738 (63.0%) of the 1171 hospitals and
1696 (56.9%) of the 2983 clinics. A total of 100 851 induced abortions
were performed before 12 weeks of pregnancy, of which 15 946
(15.8%) were performed in hospitals and 84 905 (84.2%) in clinics.
Induced abortions had been performed at 1963 institutions, of which
543 (27.7%) were hospitals and 1420 (72.3%) clinics.

The most frequently used method to induce abortion was VA with
sharp curettage, whereas medical methods were used rarely (Table 1).
Blood cell count, blood group typing, and screening for infection were
the most frequently performed preoperative tests (Table 2). Cervical
preparation using an osmotic dilator was conducted at 1288 institutions
(65.6%). Cervical preparation was performed at 445 (82.0%) hospitals
and 843 (59.4%) clinics. Intravenous infusion, oxygen saturation
monitoring, and automatic blood pressure monitoring were used during
procedures at many institutions (Table 2). The most frequently used
anesthetics were thiamylal or thiopental (Table 2).

Overall, 358 (0.4%) of the induced abortions had complications,
equivalent to a total complication rate of 355.0 per 100 000 induced
abortions. Among the 358 complications, 295 (82.4%) were incomplete
abortions, 19 (5.3%) uterine perforations, 17 (4.7%) gross bleeding, 12
(3.4%) anaphylaxis, 3 (0.8%) pelvic infections requiring hospitalization,
2 (0.6%) cervical injuries, and 10 (2.8%) other (Table 3). No instances
of thromboembolism or maternal death were recorded.

Rates of complications, and specifically incomplete abortions, were
significantly higher after D&C than after VA and after VA with sharp
curettage (P < 0.001 for all) (Table 3). The rates of complications and
incomplete abortions were also higher for VA with sharp curettage
than for VA alone (P < 0.001 for both) (Table 3). The rates of uterine
perforation and gross bleeding were not significantly different among

Table 1

Methods used for induced abortion before 12 weeks of pregnancy (n = 100 851).
Method No. (%)
Vacuum aspiration 20 458 (20.3)

47 148 (46.8)
32 958 (32.7)
287 (03)

Vacuum aspiration with sharp curettage
Dilatation and curettage
Medical abortion

Table 2
Routine management of women undergoing induced abortion before 12 weeks of preg-
nancy within the 1963 participating institutions.

Management approach No. (%)
Preoperative examination
Blood cell count 889 (45.3)
Blood group typing 839 (42.7)
Screening for infection 733 (37.3)
Laboratory test? 366 (18.6)
Electrocardiograph 300 (15.3)
Blood coagulation test 192 (9.8)
Irregular antibody screening 125 (6.4)
Chest radiograph 35(1.8)
Cervical preparation
Yes 1288 (65.6)
No 675 (34.4)
Monitoring and treatments during the procedure
Intravenous infusion 1770 (90.2)
Oxygen saturation monitoring 1615 (82.3)
Automatic blood pressure monitoring 1508 (76.8)
Electrocardiogram monitoring 1110 (56.5)
Ultrasound-guided procedure 777 (39.6)
Use of anesthetic
Thiamylal or thiopental 937 (47.7)
Pentazocine 882 (44.9)
Diazepam 715 (36.4)
Ketamine 538 (27.4)
Propofol 420 (21.4)

¢ Measurements of aspartate transaminase, alanine transaminase, lactate dehydroge-
nase, blood urea nitrogen, and creatinine.

the three surgical methods (Table 3). The rates of uterine perforation
and gross bleeding were significantly lower after VA (1 in 20 458 and
2 in 20 458, respectively) than after medical abortion (0 in 287 for
both; P < 0.001 and P = 0.004, respectively).

Cervical preparation was associated with increased rates of total
complications and incomplete abortions (Table 4). By contrast, the use
of ultrasonography during surgical abortion did not influence the rates
of complications (Table 4).

4. Discussion

The present study found that sharp curettage (either as D&C or with
VA) was used in 79.5% of induced abortions performed before 12 weeks
of pregnancy in Japan. Nevertheless, the rates of complications were
increased when this method was used, either as part of D&C or with
VA. The most frequent complication overall was incomplete abortion.
By contrast, other complications, including uterine perforation and
gross bleeding, were rarely reported and no maternal deaths occurred.

A report published in 2007 by the Society of Family Planning [11]
showed that the incidences of major complications, uterine perforation,
and cervical injury associated with surgical abortion performed
during the first trimester in the USA were less than 1000, 10-400, and
10-1000 per 100 000 induced abortions, respectively. The Royal College
of Obstetricians and Gynaecologists in the UK investigated complica-
tions following either medical or surgical abortion during the first tri-
mester [5]. For medical abortion, rates of uterine rupture and severe
bleeding requiring transfusion were both less than 100 per 100 000
induced abortions. For surgical abortion, the rates of uterine perforation
and cervical injury were 100-400 and less than 1000 per 100 000
induced abortions, respectively. Failure to end pregnancy was the
most frequent complication reported overall (1000 per 100 000 induced
abortions) {5,7,9,12]. Consequently, the findings of the present study
regarding rates of complications were similar to previous reports.

Nonetheless, the observed rates of total complications and incom-
plete abortions in the present study differed according to the method
of induced abortion used. The use of VA alone seemed to be associated
with the lowest incidence of incomplete abortion. The reason why this
method was advantageous is unclear. It is possible that clinicians
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Table 3
Complications associated with each method of induced abortion.

Method Number of procedures

in which method used

Total complications

Incomplete abortion

Uterine perforation Gross bleeding

No. (%)  Rate® Pvalue® No. (%)  Rate® Pvalue® No, (%) Rate" Pvalue® No. (%) Rate® P value®
Vacuum aspiration 20 458 23(0.1) 1124 NA 20(0.1) 978 NA 1(=<01) 49 NA 2 (<0.1) 98 NA
Vacuum aspiration with 47 148 139(0.3) 2948 <0.001° 107(0.2) 2269 <0001 6(=01) 127 0611°  9(<0.1) 191  0.586°
sharp curettage
Dilatation and curettage 32 958 194 (0.6) 5886 <0.001° 166 (0.5) 5037 <0001 12(<01) 364 0047 6(<01) 182 0.682°
<0.001¢ <0.001¢ 0.028" 0.863¢
Medical abortion 287 2(0.7) 6969 0.048° 2(0.7) 6969 0.029° 0 0.0 <0001 0 0.0  0.004°
04827 0.299¢ 0.015¢ 0.0554
0.882°¢ 0.967¢ 0.216° 0.048°
Total 100 851 358 (0.4) 3550 NA 295(03) 2925 NA 19(=0.1) 188 NA 17 (=0.1) 169 NA

Abbreviation: NA, not applicable.
* Per 100 000 induced abortions performed by that method.
b For comparisons of rates.

Versus vacuum aspiration.

Versus vacuum aspiration with sharp curettage.

<
o
¢ Versus dilatation and curettage.

might tend to use sharp curettage in combination with VA for the
management of technically difficult abortions, in which complications
are likely irrespective of the use of sharp curettage.

Cervical preparation has been recommended when using surgical
methods [5] or for high-risk patients with cervical injury and uterine
perforation {2]. Both mechanical and medical cervical dilatations can
shorten induced abortion procedures; however, the optimum gesta-
tional period at which cervical preparation should be performed has
not yet been identified [13]. In the present study, routine cervical
preparation was performed in 65.6% of all institutions. Nevertheless,
use of this treatment was unexpectedly related to a high incidence of
incomplete abortion. This result could reflect the fact that cervical
preparation was more frequently performed in hospitals than in clinics,
and women referred to hospitals from clinics could be at increased risk
of incomplete abortion.

Ultrasound-guided procedures have been recommended for D&C
performed after 14 weeks of pregnancy [5], but the effect of this ap-
proach during the first trimester is unclear [2]. In the present study,
the routine use of ultrasonography during induced abortions conducted
before 12 weeks of pregnancy did not decrease the rates of complica-
tions. Although ultrasound-guided procedures are not routinely re-
quired during the first trimester in Japan, they could be effective for
some patients, such as women with multiple uterine myoma, a uterine
anomaly, or a history of uterine surgery.

The use of anesthesia during surgical abortions remains con-
troversial. Although no difference was reported in the incidences of
complications between general and local anesthesia in one study [14],
it has been suggested that paracervical block [2] and non-steroidal
anti-inflammatory drugs [5] should be used instead of general anesthe-
sia during routine procedures because of quick recovery and low cost. In

Table 4
Association between complications of induced abortion and routine management.?

the present study, general anesthesia was widely used for first trimester
abortions. However, intravenous infusion, electrocardiogram monitor-
ing, automatic blood pressure monitoring, and oxygen saturation mon-
itoring were also frequently used during surgical methods preformed
under general anesthesia. These treatments and monitoring methods
are postulated to have effectively prevented adverse effects related to
general anesthesia.

The main limitations of the present study were the retrospective de-
sign and the fact that the data were collected using questionnaires,
which were completed by only 58.6% of the institutions that were invit-
ed to participate. Furthermore, the effects of cervical dilatation and
ultrasound-guided procedures on prevention of complications were
not analyzed for each patient because individual medical records were
not obtained.

Furthermore, the legal and social context of induced abortion differs
among countries. Mifepristone and misoprostol are not currently avail-
able for induced abortion in Japan; however, surgical procedures can be
provided with general anesthesia and sufficient monitoring of vital
signs. A total of 287 medical abortions were reported in the present
study, but the medication used was not asked. In regions where medical
abortion using mifepristone and misoprostol is available, it is possible
that this method has advantages over surgical abortion in terms of
accessibility, safety, and cost-effectiveness.

In conclusion, although D&C was used in almost one-third of in-
duced abortions conducted at less than 12 weeks of gestation in Japan,
the incidence of total complications was comparable to that in other
high-income countries that predominantly use VA and medical
methods. However, use of VA rather than D&C could decrease the
incidence of incomplete abortions, the need for repeat procedures,
and further improve the safety of early abortions.

Management Institutions Induced abortions Total complications Incomplete abortion Uterine perforation Gross bleeding
approach (n = 1963) (n = 100851) (n = 358) (n = 295) (n=19) (n=17)
No. (%) Rate® Pvalue® No. Rate® Pvalue® No.(%)  Rate® Pvalue No.(%)  Rate® Pvalue®

Cervical preparation

Yes 1288 (65.6) 58 321 (57.8) 238 (66.5) 4081 <0.001

No 675 (344) 42530 (42.2) 120 (33.5) 2822
Ultrasound-guided procedure

Yes 777 (39.6) 42930 (42.6) 140 (39.1) 3261  0.185

No 1186 (60.4) 57 921 (57.4) 218 (60.9) 3764

189(64.1) 3241 0.032
106 (35.9) 249.2

116(39.3) 2702 0.246
179 (60.7) 309.0

15(789) 257  0.103
4(211) 94

13(765) 223 019
4(235) 94

7(368) 163 0614
12(632) 207

8(47.1) 186 0.90
9(529) 155

# Values given as number (percentage) unless indicated otherwise.
5 Per 100 000 induced abortions with that management approach.
¢ For comparisons of rates.
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