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不育症概論



不育症とは

l ⽣殖年齢の男⼥が妊娠を希望し、妊娠は成⽴するが流産や死産を繰り
返して⽣児が得られない状態（産科婦⼈科⽤語集）

l 2回以上の流死産の既往がある場合を不育症（recurrent pregnancy 
loss）とする。

l 異所性妊娠や絨⽑性疾患（全胞状奇胎、部分胞状奇胎）は流産回数に
含めない。

l ⽣化学的妊娠（biochemical pregnancy (loss)）も流産回数に含めない
（ただし反復⽣化学的妊娠については検討の必要あり）。
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初回受診時に何をするのか︖

l ⼗分な病歴の聴取

l 検査・治療計画についてのQ&A

l 不育症の原因、頻度などついての情報提供するとともに、これまでの
病歴との関連性を検討する。

l 多くの不育症患者は、様々な情報源から情報を得ている。正しい情報
を提供する事が必要である。
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不育症の頻度と有病率

l 流産の頻度は15%

l 年齢が⾼くなったり、流産回数が多くなるにつれ、その頻度は増加する。

l ⼀般市⺠における2回連続流産率は4.2％、3回以上の流産率は0.88％。
⼥性の年齢分布から有病率を計算すると毎年3.1万⼈の不育症（うち習
慣流産6,600⼈）患者が出現していることになる（不育症研究班・愛知
県岡崎市のデータから算出）。
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過去の流産回数別流産率

過去の流産回数 流産率
2 23.2 (105/452)
3 32.4 (149/160)
4 37.0 (71/192)
5 48.7 (38/78)
6 64.1 (25/39)
7 66.7 (16/24)
8 70.6 (12/17)
9 78.6 (11/14)
≧10 93.9 (31/33)
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染⾊体異常率
63.6 (35/55)
59.0 (46/78)
55.3 (21/38)
38.9 (7/18)
28.6 (4/14)
50.0 (4/8)

0 (0/7)
28.6 (2/7)
11.0 (1/9)

杉浦真⼸、⽇産婦誌、63 (12), 2011, 2143-2152



ライフスタイルと不育症

l ⼥性の年齢が20〜35才の時、最も流産率が低い。

l ⼥性の年齢が40才をこえると急激に流産率は増加する。

l ストレスは不育症に関連するが直接的なリスク因⼦にはならない。

l 喫煙は⽣産率を低下させるため、禁煙する。

l 過体重と低体重は⽣産率を低下させる。

l 過度のアルコール摂取は流産率を増加させる。

l 運動やカフェイン摂取については⼗分なエビデンスがない。
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晩婚化・晩産化
（厚⽣労働省・⼈⼝動態統計より）
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妊娠年齢と流産
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CQ204 反復・習慣流産患者の取扱いは︖
Answer

1. 原因の検索、結果の説明では精神的⽀援を⾏いカップルの不安をできるだけ取り除く．
（B）

2. 原因特定有無にかかわらず、その後の妊娠では不安を緩和する精神的⽀援を⾏う．
（B）

3. 反復・習慣流産患者には以下を説明する．（B）
1）加齢と既往流産回数増⼤は次回妊娠成功率を低下させる．
2）Answer 4に⽰す検査を⾏っても50%以上の症例で原因は特定できない．
3）原因が特定できない場合は、既往の流産が胎児染⾊体異常の繰り返しである可能
性も考えられる．
4）以下の検査を実施しても原因が特定できない習慣流産に対する確⽴された治療法
はない．
5）原因が特定できなくても特に⾼齢でなければ、既往流産が3~4回⼥性の場合、次
回妊娠が無治療で継続できる率は60~70%である．

A ︓（実施すること等が）強く勧められる B ︓（実施すること等が）勧められる C ︓（実施すること等が）考慮される

産婦⼈科診療ガイドライン 産科編 2020
編集・監修 ⽇本産科婦⼈科学会／⽇本産婦⼈科医会
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Answer

4. 習慣流産原因を検索する場合には以下の検査を⾏う．
1）抗リン脂質抗体（ループスアンチコアグラント、抗カルジオリピン抗体、抗カルジオリ
ピンβ2GP1）（A）
2）カップルの染⾊体検査（検査の意義、⽣じうる結果と対応に関する説明に対してカップ
ルが希望する場合に実施）（B）
3）⼦宮形態異常検査（経腟超⾳波検査、⼦宮卵管造影、⼦宮鏡など）（A）
4）新たに流産した場合、流産物（胎盤絨⽑あるいは流産胎児）の染⾊体検査．（C）

5. 国際診断基準を満たす場合は抗リン脂質抗体症候群と診断する．（A）
6. 夫リンパ球免疫療法の有効性については否定的意⾒が多い．適応を⼗分吟味し、実施する場
合には放射線照射後夫リンパ球を使⽤する．（A）

CQ204 反復・習慣流産患者の診断と取扱いは︖

産婦⼈科診療ガイドライン 産科編 2020
編集・監修 ⽇本産科婦⼈科学会／⽇本産婦⼈科医会

A ︓（実施すること等が）強く勧められる B ︓（実施すること等が）勧められる C ︓（実施すること等が）考慮される
11
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Abstract

Aim: To clarify the risk factors and pregnancy outcomes for each risk factor of recurrent pregnancy loss
(RPL) in Japan.
Methods: Using a prospective RPL database collected from 16 facilities in Japan, the prevalence of risk fac-
tors for RPL, their treatments and pregnancy outcomes were examined.
Results: Of 6663 patients registered in our database, 5708 patients had RPL. All examinations for risk factors
were performed for 1340 patients (23.5%). The prevalences of positive antiphospholipid antibodies (aPL),
malformation of the uterus, thyroid dysfunction, parental karyotype abnormality, factor XII deficiency, pro-
tein S deficiency and unknown risk factors were 8.7%, 7.9%, 9.5%, 3.7%, 7.6%, 4.3% and 65.1%, respectively.
Although factor XII deficiency and protein S deficiency are not recognized as risk factors for RPL in general,
low-dose aspirin (LDA) or unfractionated heparin + LDA therapy improved live birth rates. In transiently
aPL-positive patients, the live birth rate with LDA therapy was similar to that with heparin + LDA. For
unknown risk factors of RPL, the live birth rate in normal fetal karyotype in the none treatment group was
similar to that in all other treatments group (81.3% vs 86.0%). Of 5708 RPL patients, pregnancy outcomes
were known for 2261 patients and 1697 patients (75.1%) had at least one live birth.
Conclusion: The risk factors and pregnancy outcomes for each risk factor of RPL are useful for clinicians
and patients. Factor XII deficiency and protein S deficiency may be risk factors of RPL.
Key words: factor XII deficiency, pregnancy outcomes, protein S deficiency, recurrent pregnancy loss, risk
factors.

Introduction

Recurrent pregnancy loss (RPL) is defined as two or
more failed pregnancies as documented by ultraso-
nography or histopathologic examination.1 One to
two percent of women are reportedly affected by
RPL, but its actual incidence is unknown.2 High
maternal age is a well-known risk factor for miscar-
riage.3,4 Currently, women are marrying later in

Japan, and the increased age at the first pregnancy
increases the rate of miscarriage. Thus, RPL is a major
concern in reproductive and obstetric fields, in addi-
tion to infertility. Therefore, screening of risk factors
for RPL and sufficient treatment for the next preg-
nancy are important to reduce the risk of miscarriage.

In order to identify the risk factors for RPL and to
provide the best treatments for women with RPL in
Japan, we started the decade-long project ‘Prevention
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Accepted: July 13 2019.
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malformation of the uterus, thyroid dysfunction,
parental karyotype abnormality, aPL, factor XII defi-
ciency and protein S deficiency.
The prevalence of risk factors for RPL in 1340 patients

who completed all examinations is shown in Figure 2.
The average maternal age at the first visit in this
group was 35.1 ! 4.6 (mean ! SD) years old and the
average number of previous miscarriages was 2.8 ! 1.2
(mean ! SD). The risk factors overlapped in 85 patients
(Table S1, Supporting Information) and were counted,
respectively. The prevalence of malformation of the
uterus was 7.9% (106/1340) and that of thyroid dysfunc-
tion was 9.5% (127/1340). Regarding thyroid dysfunc-
tion, hyperthyroidism accounted for 16.5% (21/127) and
hypothyroidism accounted for 83.5% (106/127). Paren-
tal karyotype abnormality was found in 3.7% (50/1340),
which consisted of balanced reciprocal translocation in
80.0% (40/50) and Robertsonian translocation in 20.0%
(10/50). The aPL-positive rate was 8.7% (116/1340) and
positive aPL overlapped in five patients. Reexamination
of aPL was performed for 31.9% (37/116) and 54.1%
(20/37) of patients who were positive again and who
were finally diagnosed with APS, respectively.

The prevalences of Factor XII deficiency and pro-
tein S deficiency were 7.6% (102/1340) and 4.3%
(57/1340), respectively. No risk factors were found in
65.1% (873/1340) of the RPL patients (unknown etiol-
ogy group).

Pregnancy outcomes for each risk factor
Pregnancy outcomes for each risk factor are shown in
Table 1.

Among miscarriage cases, genetic analysis of chori-
onic tissue was performed in 53.1% (180/339) and
abnormal fetal karyotype was detected in 51.7%
(93/180).

For RPL patients with malformation of the uterus,
the live birth rate was 53.3% (40/75). When we selected
the fetal karyotype-known cases, the live birth rate in
normal fetal karyotype was 72.7% (40/55).

The live birth rate of hyperthyroidism or hypothy-
roidism was 61.5% (8/13) and 51.3% (39/76), respec-
tively. The live birth rate in normal fetal karyotype of
hyperthyroidism or hypothyroidism was 100% (8/8)
and 90.7% (39/43) in each case.

Figure 2 Prevalence of risk factors for RPL (n = 1340, patients who completed all examinations). Maternal age;
35.1 ! 4.6 years old (mean ! SD) and number of previous miscarriages; 2.8 ! 1.2 (mean ! SD). Risk factors overlapped
in 85 patients and were counted respectively. Overlapping risk factors are shown in Table S1.
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不育症の診断



推奨される検査 保険適応 選択的検査 保険適応 研究段階の検査 保険適応
⼦宮形態検査 3D超⾳波 ○ MRI ○

Sonohysterograpy (SHG) ○ ⼦宮鏡検査 ○
⼦宮卵管造影（HSG) ○

内分泌検査 甲状腺機能（fT4, TSH） ○ 抗TPO抗体 ○
夫婦染⾊体検査 G分染法 ○
抗リン脂質抗体 抗CL-β2GPI抗体 ○ 抗PE抗体 IgG ×

抗CL抗体 IgG, IgM（APLパネル） ○ 抗PE抗体 IgM ×
抗β2GPI抗体 IgG, IgM（APLパネル） ○ 抗PS/PT抗体 IgG、IgM ×
LAC ○

⾎栓性素因 XII因⼦凝固活性 ○
プロテインS活性 ○
プロテインC ○
アンチトロンビン ○

免疫学的検査 抗核抗体 〇 末梢⾎: NK細胞活性, NK細胞率, Treg ×
⼦宮内膜: NK細胞分布, KIR陽性率, Treg ×

不育症スクリーニング検査
不育症管理に関する提⾔2019を⼀部改変

14

推奨されない検査
免疫学的検査︓夫婦HLA⼀致率、ブロッキング抗体（MLC）、リンパ球混合培養、抗HLA抗体、サイトカイン定量、サイトカイン遺伝⼦多型
内分泌学的検査︓LH, P, Androgen, PRL, AMH, Insulin



⼦宮形態検査

l 経腟3D超⾳波法が感度、特異度とも⾼く推奨される。次に推奨される
のはソノヒステログラフィーである。

l ⼦宮卵管造影検査(Hysterosalpingography: HSG)も⼦宮形態評価に有⽤
であるが、ヨードや放射線被ばくの影響がある。

l MRI 検査は1次スクリーニング(3D経腟超⾳波検査、ソノヒステログ
ラフィーなど)で異常を認めた際に施⾏しても良い。なお MRI 検査は
⼦宮の形態異常のみならず、泌尿⽣殖器系(腎臓も含めて)の精査にも
有⽤。

15



Definitions: uterine main classes and
sub-classes
† Class U0 incorporates all cases with normal uterus. A normal uterus

is any uterus having either straight or curved interostial line but with
an internal indentation at the fundal midline not exceeding 50% of
the uterine wall thickness. The use of absolute numbers (e.g. inden-
tation of 5 mm) is avoided in definitions as uterine dimensions as
well as uterine wall thickness could normally vary from one
patient to another. Thus, it was decided to define uterine deformity
as proportions of uterine anatomical landmarks (e.g. uterine wall
thickness). The addition of normal uterus gives the opportunity
to independently classify congenital malformations of the cervix
and vagina (Rock et al., 2010; Grimbizis et al., 2004; Strawbrigde
et al., 2007).

† Class U1 or Dysmorphic uterus incorporates all cases with normal
uterine outline but with an abnormal shape of the uterine cavity ex-
cluding septa. Class I is further subdivided into three categories:

- Class U1a or T-shaped uterus characterized by a narrow uterine
cavity due to thickened lateral walls with a correlation 2/3
uterine corpus and 1/3 cervix.

- Class U1b or uterus infantilis characterized also by a narrow
uterine cavity without lateral wall thickening and an inverse cor-
relation of 1/3 uterine body and 2/3 cervix.

- Class U1c or others which is added to include all minor deform-
ities of the uterine cavity including those with an inner indenta-
tion at the fundal midline level of ,50% of the uterine wall
thickness. This aims to facilitate groups who want to study
patients with minor deformities and to clearly differentiate
them from patients with septate uterus (Tomazevic et al.,
2007; Gergolet et al., 2012). Usually, dysmorphic uteri are
smaller in size.

† Class U2 or septate uterus incorporates all cases with normal
fusion and abnormal absorption of the midline septum. Septate
is defined as the uterus with normal outline and an internal in-
dentation at the fundal midline exceeding 50% of the uterine
wall thickness. This indentation is characterized as septum and
it could divide partly or completely the uterine cavity including
in some cases cervix and/or vagina (see cervical and vaginal
anomalies).

Class U2 is further divided into two sub-classes according to the
degree of the uterine corpus deformity:

Figure 2 ESHRE/ESGE classification of uterine anomalies: schematic representation (Class U2: internal indentation .50% of the uterine wall thick-
ness and external contour straight or with indentation ,50%, Class U3: external indentation .50% of the uterine wall thickness, Class U3b: width of
the fundal indentation at the midline .150% of the uterine wall thickness).

2040 Grimbizis et al.
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正常子宮 子宮内腔形態異常

中隔子宮 双角子宮

単角子宮 子宮無形成

分類不能

Class U2の中隔子宮は子宮の漿膜側の凹みが子宮筋層厚の50%をこえないものであり、かつ内腔への突出が子宮筋層厚の50％をこえるものである。
Class U3の双角子宮は子宮の漿膜側の凹みが子宮筋層厚の50%をこえるものである。さらに双角中隔子宮（U3c）は中隔の厚さが子宮筋層厚の150%をこえるものである。

欧州ヒト⽣殖医学会（ESHRE）による⼦宮形態異常の分類（Human Reprod 2013）



A complete septate uterus has a single uterine fundus,
with a septum extending from the top of the endometrial cav-
ity and continuing through the cervix or may extend into a
duplicated cervix. Both may be seen in combination with a
longitudinal vaginal septum. This configuration must be
differentiated from the uterus didelphys in which the uterine
horns are separated. Both of these anomalies have duplicated
cervices and typically are associated with a longitudinal
vaginal septum.

In addition, a combined bicornuate/septate configuration
of the uterus has been described in which the external fundus
has an indentation consistent with a bicornuate shape, but at
hysteroscopy there is a septum dividing the endometrial cav-
ities (14). Radiologic descriptions of this anomaly describe the
fundus as not convex but rather with a fundal indentation
that should be less than 1 cm, with greater than 1 cm more
consistent with a pure bicornuate uterus (15, 16). In
addition, the septum may be variable in length and width,
and the cervix may be single, septate, or duplicated.

The arcuate uterus is difficult to classify. Although
developmentally the arcuate uterus may be considered as
part of the spectrum of failure of m€ullerian resorption, it
is typically considered a normal variant and therefore
functionally not part of the septate spectrum. The AFS clas-
sification system placed arcuate uterus in its own category
as, in contrast to other uterine malformations, it does not
cause adverse clinical outcomes (3). However, it is impor-
tant to differentiate arcuate from septate uterus to better
direct surgical intervention when appropriate for the
septate uterus. Arcuate describes a uterus with an exter-
nally normal-appearing fundus and a small smooth inden-
tation at the top of the endometrial cavity (3). There is no
standard definition of the arcuate configuration, nor is
there a widely accepted defining depth of the indentation
into the endometrial cavity to differentiate it from septate.
Descriptions of an arcuate shape in the literature are vari-
able. Definitions include vague descriptions of a concave

indentation into the endometrial cavity and vary from
defining the angle making up the fundal portion of the
myometrium protruding into the cavity as obtuse (to differ-
entiate from the acute angle seen with a uterine septum), to
defining the indentation to be less than 1.0–1.5 cm and
include an obtuse angle (12, 13, 17, 18), and to defining
the ratio of the depth of fundal indentation to the
distance between the two uterine horns of less than 10%
(19) (Fig. 1).

As a result of the numerous and varied definitions and ter-
minology used to describe septate uteri, it is challenging to
interpret the data regarding pre-treatment and post-treatment
outcomes and ultimately determine optimal management.

DIAGNOSIS OF SEPTATE UTERUS
Historically, the gold standard method for diagnosing m€ulle-
rian anomalies required direct visualization of the exterior
and interior of the uterus using laparoscopy and hysterosco-
py. Importantly, assessing both the outer and inner uterine
contour makes it possible to distinguish a septate from a bi-
cornuate uterus. As radiologic methods have improved over
the past 20 years, the diagnosis of a septate uterus is typically
made using radiographic rather than surgical techniques.
While hysterosalpingography (HSG) is often the initial test
that provides evidence for a m€ullerian anomaly in patients
with infertility or recurrent pregnancy loss, the diagnostic ac-
curacy of the HSG is low for distinguishing septate and bi-
cornuate uteri. Indeed, compared with hysteroscopy/
laparoscopy, several studies indicate that the diagnostic accu-
racy of HSG ranges from 5.6% to 88% (20–23). Some studies
suggest that sonohysterography or saline infusion
sonography (SIS) is superior to HSG since it is possible to
assess the external as well as internal contour of the uterus.
However, studies are limited since there has not been a
consistent gold standard diagnostic method used for
comparison nor a consistent definition of these anomalies

FIGURE 1

Diagrams of the ASRM definitions of normal/arcuate, septate, and bicornuate uterus based on assessment of available literature, understanding
that these anomalies reflect points on a spectrum of development. Normal/arcuate: depth from the interstitial line to the apex of the
indentation <1 cm and angle of the indentation >90 degrees. Septate: depth from the interstitial line to the apex of the indentation >1.5 cm
and angle of the indentation <90 degrees. Bicornuate: external fundal indentation >1 cm. Internal endometrial cavity is similar to a partial
septate uterus.
ASRM. Uterine septum. Fertil Steril 2016.
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正常子宮/弓状子宮：子宮内腔への凹みの突出が両側卵管を結んだ線から1cm以上突出していないもの、かつ凹みの
角度が90度以上であるもの。
中隔子宮：子宮内腔への凹みの突出が両側卵管を結んだ線から1.5cm以上突出しているもの、かつ凹みの角度が90度
未満であるもの。
双角子宮：子宮漿膜側の凹みが1cmより大きいもの。内腔の形状は中隔子宮と同じ。

⽶国⽣殖医学会（ASRM）による中隔⼦宮・双⾓⼦宮の分類（Fertil Steril 2016）



⼦宮形態検査︓HSG
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双⾓⼦宮

中隔⼦宮

正常形態⼦宮
圧迫なし 圧迫あり



⼦宮形態検査︓3D超⾳波
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正常
Normal

単⾓⼦宮
Unicornuate uterus

中隔⼦宮
Septate uterus



抗リン脂質抗体症候群診断基準 (2006年改訂)
Antiphospholipid syndrome

臨床所⾒と検査所⾒をそれぞれ1つ以上有するものを抗リン脂質抗体症候群と診
断する
臨床所見

l ⾎栓症︓⼀回またはそれ以上の動脈⾎栓、静脈⾎栓、⼩⾎管⾎栓
l 妊娠の異常
• 3回以上の連続した原因不明の妊娠10週未満の流産(本⼈の解剖学的，内
分泌学的原因、夫婦の染⾊体異常を除く)

• 1回以上の胎児形態異常のない妊娠10週以降の原因不明⼦宮内胎児死亡
• 1回以上の新⽣児形態異常のない妊娠34週未満の重症妊娠⾼⾎圧腎症・⼦
癇や胎盤循環不全に関連した早産

検査所見︓12週以上の間隔で2回以上陽性
l 抗カルジオリピン抗体IgGかIgMが陽性
l ループスアンチコアグラント(LAC) 陽性
l 抗β2GPI抗体IgGかIgM陽性

20



国際基準のAPS診断が保険適応に

国際⽌⾎学会が推奨する抗リン脂質抗体症候群（APS）の検査基準に沿った抗リン脂質
抗体4種の同時測定が保険収載（令和2年7⽉1⽇より、696点）

21

これまで
抗カルジオリピンβ2GPI抗体（保険）
抗カルジオリピンIgG（保険）
抗カルジオリピンIgM（私費）

今回
抗β2GPI抗体 IgG（保険）
抗β2GPI抗体 IgM（保険）
抗カルジオリピンIgG（保険）
抗カルジオリピンIgM（保険）
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内分泌異常

l 甲状腺異常（甲状腺機能亢進症・甲状腺機能低下症）では流産リスク
が上昇する。

l 未治療の甲状腺機能亢進症では、流早産・死産・低出⽣体重児・妊娠
⾼⾎圧症候群・⼼不全などの発症リスクが⾼まる

l 甲状腺機能低下症は流産リスクを上昇させる。

l 厳格なコントロールが必要→内科医との連携。

l 不育症と甲状腺ホルモン異常（甲状腺⾃⼰抗体陽性など）については
様々な意⾒があるのも事実。

22
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FIGURE 1. TESTING FOR THYROID DYSFUNCTION IN PREGNANCY 
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妊娠前から甲状腺機能異常が疑われていた場合、妊娠が
確認されたら可及的速やかにTSHを測定する。

甲状腺機能亢
進症・甲状腺中
毒症の精査・加
療

経過観察 レボチロキシン
投与

陽性 陰性

レボチロキシン投与
を検討

治療不要レボチロキシン投与レボチロキシン投与
を検討

TSH
2.5mU/L-
5.0mU/L

TSH
5.0mU/L-
10.0mU/L

TSH
2.5mU/L-
5.0mU/L

TSH
5.0mU/L-
10.0mU/L

甲状腺機能異常の管理法
(⽶国甲状腺学会ガイドライン2017)
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fT4、TSH測定

TSHに異常があれば
抗TPO抗体測定



夫婦染⾊体検査

l 夫婦染⾊体検査の実施率は38.9％と低値。

l 妊娠初期の流産の⼤部分（約80%）は胎児に偶発的に発⽣した染⾊体異常。

l 不育症の場合には夫婦どちらかに転座などの染⾊体構造異常がある場合がある。

l 夫婦とも全く健康。しかし卵と精⼦が出来る（減数分裂）際に染⾊体の過不⾜が⽣じる。

l 不育症に対する染⾊体検査の結果を聞く際に夫婦のどちらかが染⾊体の異常を有してい
る場合に、どちらかを特定せずに染⾊体均衡型構造異常の保因者であることを知らせる
選択肢について予め相談する。夫婦のどちらに異常があるかを特定することは必ずしも
夫婦の利益につながらない。

l 均衡型転座では、最終的に60〜80％で⽣児獲得。

24



絨⽑染⾊体検査の必要性

不育症検査

悪循環に･･･。

25



不育症の治療



中隔⼦宮に対する⼦宮鏡下⼦宮中隔切除術は有効である
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Hysteroscopic Metroplasty for the Septate Uterus: Review
and Meta-Analysis

Rafael F. Valle, MD*, and Geraldine E. Ekpo, MD
From the Department of Obstetrics and Gynecology, Northwestern University Feinberg School of Medicine, Chicago, Illinois (both authors).

ABSTRACT The introduction of hysteroscopy to diagnose and treat intrauterine conditions, specifically to divide the uterine septum, or
metroplasty, has replaced the traditional laparotomy approach, and objective results demonstrate its salutary effects in women
treated. Hysteroscopic metroplasty averts the implications of major invasive abdominal surgery, with good and satisfactory
results in pregnancy and live-birth rates, despite the lack of prospective, randomized, controlled studies. A careful review
of the published results supports this type of treatment when the uterine septum adversely affects normal reproductive func-
tion. Journal of Minimally Invasive Gynecology (2013) 20, 22–42 ! 2013 AAGL. All rights reserved.

Keywords: Uterine anomalies; Uterine septum; Pregnancy wastage; Hysteroscopy; Hysteroscopic metroplasty
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Errors of arrest in the development of the embryologic
m€ullerian ducts are conducive to uterine anomalies. The
lack of fusion of the original ducts or lack of reabsorption
of the embryologic septum can result in a bicornuate or a sep-
tate uterus. While not all uterine anomalies may impair nor-
mal uterine reproductive function, some do, and may require
surgical treatment. One common uterine anomaly that bene-
fits from treatment by metroplasty is the septate uterus.

Congenital Uterine Malformations

Incidence

It is difficult to determine the incidence of congenital
uterine malformations in the general population because
most affected women do not experience reproductive prob-
lems. The incidence has been calculated to be 1 or 2 per

1000 women and as high as 15 per 1000 women. Some stud-
ies have reported a 12% incidence [1–5].

Genetic Factors

The occurrence of congenital uterine malformations
seems to be influenced by a genetic heterogeneity and/or
polygenic multifactorial inheritance. Inasmuch as these
anomalies develop early in embryonic life, a short review
of this crucial period is appropriate [6].

The m€ullerian ducts arise from the urogenital ridge of the
embryo as an invagination of the celomic epithelium at about
5 to 6 weeks of embryonic life. The ducts grow downward
immediately to fuse in the midline at about 9 weeks and
then are united with the endodermal bulbs of the urogenital
sinus to form the remainder of the vagina. This process is
completed by 12 to 14 weeks of gestation, and reabsorption
of the septum is completed by week 19 to 20 embryonic life.
In the absence of m€ullerian inhibiting factor produced by the
testes, the paramesonephric m€ullerian ducts progress to nor-
mal female development.

The different stages of arrest in m€ullerian ducts differen-
tiation are manifested in various clinical entities. Unilateral
absence of a m€ullerian duct results in a unicornuate uterus,
and medial absence of the ducts results in absence of the
uterus. Lack of fusion at various stages results in a didelphic
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lack of fusion of the original ducts or lack of reabsorption
of the embryologic septum can result in a bicornuate or a sep-
tate uterus. While not all uterine anomalies may impair nor-
mal uterine reproductive function, some do, and may require
surgical treatment. One common uterine anomaly that bene-
fits from treatment by metroplasty is the septate uterus.

Congenital Uterine Malformations

Incidence

It is difficult to determine the incidence of congenital
uterine malformations in the general population because
most affected women do not experience reproductive prob-
lems. The incidence has been calculated to be 1 or 2 per

1000 women and as high as 15 per 1000 women. Some stud-
ies have reported a 12% incidence [1–5].

Genetic Factors

The occurrence of congenital uterine malformations
seems to be influenced by a genetic heterogeneity and/or
polygenic multifactorial inheritance. Inasmuch as these
anomalies develop early in embryonic life, a short review
of this crucial period is appropriate [6].

The m€ullerian ducts arise from the urogenital ridge of the
embryo as an invagination of the celomic epithelium at about
5 to 6 weeks of embryonic life. The ducts grow downward
immediately to fuse in the midline at about 9 weeks and
then are united with the endodermal bulbs of the urogenital
sinus to form the remainder of the vagina. This process is
completed by 12 to 14 weeks of gestation, and reabsorption
of the septum is completed by week 19 to 20 embryonic life.
In the absence of m€ullerian inhibiting factor produced by the
testes, the paramesonephric m€ullerian ducts progress to nor-
mal female development.

The different stages of arrest in m€ullerian ducts differen-
tiation are manifested in various clinical entities. Unilateral
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search included ‘‘hysteroscopy,’’ ‘‘metroplasty,’’ ‘‘uterine
septum,’’ ‘‘recurrent miscarriage,’’ ‘‘infertility,’’ and ‘‘uterine
anomalies.’’ No randomized controlled trials were identified;
thus, all included studies in the meta-analysis were catego-
rized as Canadian Task Force classification II or III. The out-
comemeasures of interest were pregnancy rate and live-birth
rate after hysteroscopic metroplasty. Studies were excluded
if both outcome measures were not reported or if full article
text could not be obtained. To avoid duplication, studies de-
scribing the same study population were included only once.
We did not include studies of hysteroscopic metroplasty in
patients undergoing IVF. Data were extracted by one of us
(G.E.E.) with population information including number of
patients, indication, and interventional technique (Table 5).
The data were then analyzed using Comprehensive Meta-
analysis software (version 2; Biostat, Inc., Englewood, NJ).

After eliminating studies using exclusion criteria as de-
scribed above, 29 studies remained and were used for initial

meta-analysis (groups 1 and 2). Given the substantially dif-
ferent populations, a random-effects model was used for the
calculations. The calculated overall pregnancy rate was
67.8% (95% confidence interval [CI], 62.5–72.8), and live
birth rate was 53.5% (95% CI, 47.8–59.1) (Figs. 8 and 9).
There was significant heterogeneity between studies
(p , .01). Significant ‘‘within study’’ variability was also
noted. After eliminating 10 studies in which the reported
pregnancy rate included more than 1 pregnancy per patient
and/or unreliable live-birth rates as a result of patients being
lost to follow-up before giving birth, a second analysis was
performed of the remaining 19 ‘‘clean’’ studies (group 1),
which showed a lower overall pregnancy rate of 63.5%
(95% CI, 56.6–69.9) and live-birth rate of 50.2% (95% CI,
43.4–57.1) (Figs. 8 and 9). This difference is not surprising
inasmuch as some studies in the larger group likely reported
falsely elevated pregnancy rates because subsequent preg-
nancies in the same subject were included in the pregnancy

Fig. 9

Live-birth rate after hysteroscopic metroplasty. Initial meta-analysis was performed on all studies (groups 1 and 2) with live-birth rate reported as percent-

age. After excluding studies with inconsistent definition of pregnancy rate (i.e., all post-metroplasty pregnancies reported, not just index pregnancy)

and studies with a substantial number of subjects lost to follow-up or with ongoing pregnancies, a second analysis was performed on the ‘‘clean’’ studies

(group 1).

Statistics for each study Event Rate and 95% CI

-1.00 -0.50 0.00 0.50 1.00

Favors A Favors B

Source, Year Event 
Rate (%)

95% CI ZValue p Value

Group 1
Fayez, 1966 7.37 5.02–8.86 1.98 .048
Fedele etal, 1993 5.39 4.42–6.33 .79 .43
Valle, 1996 7.34 6.49–8.04 4.50 0
Romer and Loper, 1997 5.00 1.68–8.32 0 1.00
Kupesic and Kurjak, 1998 4.14 3.28–5.05 –1.85 .07
Jourdain et al, 1998 6.67 4.06–8.54 1.27 .21
Saygiili-Yilmaz et al, 2002 3.74 3.26–4.25 –4.74 0
Jakiel et al, 2004 3.23 1.83–5.03 –1.93 .49
Pabuccu and Gomel, 2004 2.95 1.94–4.21 –3.10 .002
Pace et al, 2006 6.75 5.17–8.01 2.17 .03
Hollet-Caines et al, 2006 5.77 3.85–7.48 .78 .44
Yang et al, 2006 5.71 3.87–7.38 .75 .45
Colacurci et al, 2007 6.07 5.23–6.86 2.48 .01
Litta et al, 2008 6.00 4.52–7.31 1.33 .18
Mollo et al, 2009 3.41 2.17–4.91 –2.07 .04
Pai et al, 2009 4.53 3.36–5.75 –7.49 .45
Nouri et al, 2010 4.90 3.54–6.27 –0.14 .89
Sendag et al, 2010 4.33 2.71–6.12 –0.73 .47
Tonguc et al, 2011 3.53 2.67–4.50 –2.93 .003

5.02 4.34–5.71 0.07 .95
Group 2

Valle, 1986 7.78 4.21–9.44 1.56 .12
Decherney et al, 1986 8.66 7.62–9.29 5.20 0
Perino et al, 1987 6.09 4.02–7.82 1.03 .30
Guarino et al, 1989 5.20 3.31–7.04 2.00 .84
Choe and Baggish, 1992 8.33 5.23–9.58 2.08 .04
Marabini et al, 1994 5.91 3.82–7.72 0.85 .40
Cararach et al, 1994 4.83 3.61–6.08 –0.26 .80
Colacurci et al, 1996 5.54 4.32–6.69 0.87 .39
Porcu et al, 2000 5.19 3.87–6.47 0.27 .79
Venturoli et al, 2002 4.49 3.65–5.36 –1.15 .25

6.03 5.03–6.94 2.02 .04
Overall 5.35 4.78–5.91 1.20 .23
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抗リン脂質抗体陽性不育症症例の治療

l 抗リン脂質抗体のいずれかが陽性であった場合、12週間以上の間隔をあけて再検
することが必要︕

l 抗リン脂質抗体陽性12週間以上の間隔をあけて繰り返し抗CLβ2GP1抗体、抗CL 
IgG, IgM抗体、LACが陽性
l 低⽤量アスピリン＋ヘパリン療法

l 偶発的抗リン脂質抗体陽性（12週間以上の間隔をあけたら陰性化）
l 無治療だと流産率が⾼い
l 低⽤量アスピリン療法を考慮
l それでもダメなら低⽤量アスピリン療法＋ヘパリン療法（私費）を考慮

l 抗PE抗体陽性例
l 明確な治療⽅針なし
l 低⽤量アスピリン療法を考慮
l それでもダメなら低⽤量アスピリン療法＋ヘパリン療法（私費）を考慮
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治療群と未治療群の⽐較
厚⽣労働省不育症研究班（齋藤班）

不育症関連因⼦ 治療群の成功率 無治療群の成功率 有意差

⼦宮形態異常 34/50(68.0%)
(33.3±4.4歳、3.5±2.0回）

0/4（0%)
(30.5±1.9歳,5±2.3回） 0.02986

甲状腺異常 46/66(69.7%)
(33.5±3.8歳、2.8±1.3回）

3/12(25.0%)
(32.9±3.3歳,3.1±1.8回） 0.00873

抗リン脂質抗体陽性 90/125(72.0%) 
(33.8±4.4歳、2.6±1.4回） 1/4(25.0%) 0.13728

第XII因⼦
⽋乏 【60％未満】 122/172(70.9%)

(33.9±4.4歳、2.7±1.4回）
Asp群 ︓60/84(71.4%)
Asp+Hep群︓37/49(75.5%)

6/10(60.0%)
（32.2±5.2歳,2.3±1.4回） 0.7043

Protein S
⽋乏

【全体】 98/126(77.8%)
(33.5±4.4歳、2.6±1.6回）

3/20(15.0%)
(31.3±4.8歳,2.6±1.6回） <0.0001

【10wまでの
流産のみ】 73/98(74.5%)

Asp群 ︓25/35(71.4%)
Asp+Hep群︓40/52(76.9%) 2/19（10.5%） <0.0001

【10W以降の
流産】 11/14(78.6%) Asp群 ︓3/4(75.0%)

Asp+Hep群︓6/7(85.7%) 1/1(100.0%) 0.43756

PE抗体陽
性

【全体】 249/343(72.6%)
(34.1±4.3歳、2.7±1.3回）

Asp群 ︓53/89(59.6%)
Asp+Hep群︓141/178(79.2%)

5/16(31.3%)
(34.6±5.9歳,2.3±1.1回） 0.00107

第XII因⼦
60％未満合併 37/52(71.2%)

Asp群 ︓8/14(57.1%)
Asp+Hep群︓14/20(70.0%) 0/1 0.06307
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A B S T R A C T

Background

Since hypercoagulability might result in recurrent miscarriage, anticoagulant agents could potentially increase the live-birth rate in
subsequent pregnancies in women with either inherited thrombophilia or unexplained recurrent miscarriage.

Objectives

To evaluate the efficacy and safety of anticoagulant agents, such as aspirin and heparin, in women with a history of at least two
miscarriages without apparent causes other than inherited thrombophilia.

Search strategy

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (April 2008), the Cochrane Central Register of Controlled
Trials (The Cochrane Library 2007, Issue 1), MEDLINE (January 1966 to March 2007), and EMBASE (1980 to March 2007). We
scanned bibliographies of all located articles for any unidentified articles.

Selection criteria

Randomised and quasi-randomised controlled trials that assessed the effect of anticoagulant treatment on the live-birth rate in women
with a history of at least two miscarriages (up to 20 weeks of amenorrhoea) without apparent causes other than inherited thrombophilia
were eligible. Interventions included aspirin, unfractionated heparin, and low molecular weight heparin for the prevention of miscarriage.
One treatment could be compared with another or with placebo.

Data collection and analysis

Two authors assessed the trials for inclusion in the review and extracted the data. We double checked the data.

Main results

1Aspirin or anticoagulants for treating recurrent miscarriage in women without antiphospholipid syndrome (Review)

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

D A T A A N D A N A L Y S E S

Comparison 1. Aspirin versus placebo

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Live-birth rate 1 54 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.78, 1.29]

Comparison 2. Enoxaparin versus aspirin

Outcome or subgroup title
No. of
studies

No. of
participants Statistical method Effect size

1 Live-birth rate 1 104 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.81, 1.16]
2 Preterm delivery 1 104 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.28, 3.01]
3 Obstetric complications; pre-

eclampsia
1 104 Risk Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.50]

4 Obstetric complications;
intrauterine growth restriction

1 104 Risk Ratio (M-H, Fixed, 95% CI) 2.78 [0.12, 66.75]

Analysis 1.1. Comparison 1 Aspirin versus placebo, Outcome 1 Live-birth rate.

Review: Aspirin or anticoagulants for treating recurrent miscarriage in women without antiphospholipid syndrome

Comparison: 1 Aspirin versus placebo

Outcome: 1 Live-birth rate

Study or subgroup Aspirin Placebo Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tulppala 1997 22/27 22/27 100.0 % 1.00 [ 0.78, 1.29 ]

Total (95% CI) 27 27 100.0 % 1.00 [ 0.78, 1.29 ]
Total events: 22 (Aspirin), 22 (Placebo)

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Favours placebo Favours aspirin
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Analysis 2.1. Comparison 2 Enoxaparin versus aspirin, Outcome 1 Live-birth rate.

Review: Aspirin or anticoagulants for treating recurrent miscarriage in women without antiphospholipid syndrome

Comparison: 2 Enoxaparin versus aspirin

Outcome: 1 Live-birth rate

Study or subgroup enoxaparin aspirin Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Dolitzky 2006 44/54 42/50 100.0 % 0.97 [ 0.81, 1.16 ]

Total (95% CI) 54 50 100.0 % 0.97 [ 0.81, 1.16 ]
Total events: 44 (enoxaparin), 42 (aspirin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.34 (P = 0.73)

0.01 0.1 1.0 10.0 100.0

Favours aspirin Favours enoxaparin

Analysis 2.2. Comparison 2 Enoxaparin versus aspirin, Outcome 2 Preterm delivery.

Review: Aspirin or anticoagulants for treating recurrent miscarriage in women without antiphospholipid syndrome

Comparison: 2 Enoxaparin versus aspirin

Outcome: 2 Preterm delivery

Study or subgroup Enoxaparin aspirin Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Dolitzky 2006 5/54 5/50 100.0 % 0.93 [ 0.28, 3.01 ]

Total (95% CI) 54 50 100.0 % 0.93 [ 0.28, 3.01 ]
Total events: 5 (Enoxaparin), 5 (aspirin)

Heterogeneity: not applicable

Test for overall effect: Z = 0.13 (P = 0.90)

0.01 0.1 1.0 10.0 100.0

Favours enoxaparin Favours aspirin
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Low-Molecular-Weight Heparin for Women With Unexplained
Recurrent Pregnancy Loss

The full report is titled
“Low-Molecular-Weight
Heparin for Women With
Unexplained Recurrent
Pregnancy Loss.
A Multicenter Trial With a
Minimization Randomization
Scheme.” It is in the 5 May
2015 issue of Annals of
Internal Medicine (volume
162, pages 601-609). The
authors are E. Schleussner,
G. Kamin, G. Seliger,
N. Rogenhofer, S. Ebner, B.
Toth, M. Schenk, M. Henes,
M.K. Bohlmann, T. Fischer,
O. Brosteanu, R. Bauersachs,
and D. Petroff, for the
ETHIG II group.

What is the problem and what is known about it so far?
Some physicians prescribe low-molecular-weight heparin (LMWH) for pregnant
women with a history of unexplained recurrent pregnancy loss (RPL). Past studies
show that LMWH may increase the live-birth rate for pregnant women who have
thrombophilic disorders, which increase the risk for excessive clotting. Many women
with unexplained RPL probably do not have thrombophilic disorders, however, so
whether LMWH could improve outcomes for these women is unclear.

Why did the researchers do this particular study?
To find out whether LMWH increases ongoing pregnancy and live-birth rates in
pregnant women with a history of unexplained RPL.

Who was studied?
449 pregnant women who had a history of miscarriages.

How was the study done?
Participants were recruited from 14 outpatient clinics that specialized in unexplained
pregnancy loss. Potential participants were tested for thrombophilic disorders and
were excluded if they had major disorders. Eligible women at 5 to 8 weeks' gestation
were randomly assigned to receive daily multivitamin pills or vitamin pills plus LMWH
(5000 IU of dalteparin–sodium) injections. Women self-administered the injections
daily until at least 24 weeks' gestation. Women not assigned to LMWH were not
given placebo injections. The primary outcome was the ongoing pregnancy rate up
to and including the 24th week of gestation.

What did the researchers find?
About 86% to 87% of women in both groups had intact pregnancies at 24 weeks'
gestation and had live births. Women tolerated the injections well; none
discontinued injections because of side effects.

What were the limitations of the study?
Participants and their providers were aware of which intervention patients received.

What are the implications of the study?
Low-molecular-weight heparin does not increase ongoing pregnancy or live-birth
rates in women with unexplained RPL.

Ann Intern Med. 2015;162:I-22. doi:10.7326/P15-9014
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pregnancy loss. Potential participants were tested for thrombophilic disorders and
were excluded if they had major disorders. Eligible women at 5 to 8 weeks' gestation
were randomly assigned to receive daily multivitamin pills or vitamin pills plus LMWH
(5000 IU of dalteparin–sodium) injections. Women self-administered the injections
daily until at least 24 weeks' gestation. Women not assigned to LMWH were not
given placebo injections. The primary outcome was the ongoing pregnancy rate up
to and including the 24th week of gestation.

What did the researchers find?
About 86% to 87% of women in both groups had intact pregnancies at 24 weeks'
gestation and had live births. Women tolerated the injections well; none
discontinued injections because of side effects.

What were the limitations of the study?
Participants and their providers were aware of which intervention patients received.

What are the implications of the study?
Low-molecular-weight heparin does not increase ongoing pregnancy or live-birth
rates in women with unexplained RPL.

Ann Intern Med. 2015;162:I-22. doi:10.7326/P15-9014
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カウンセリングの有効性
厚⽣労働省不育症研究班（齋藤班）

治療法（年齢、流産回数） 妊娠数 治療成績
（妊娠成功率）

染⾊体異常を除いた妊娠成
功率

Asp（34.0±4.3歳、2.6±1.4回） 325 226/325（69.5%） 226/295(76.6%)

Asp+Hep（34.3±4.5歳、2.9±1.4回） 357 274/357(76.8%) 274/337(81.3%)

Asp+Hep+ST（34.3±4.3歳、3.6±2.1回）１） 34 18/34(52.9%) 18/28(64.3%)

Asp+ST（35.1±4.5歳、2.3±0.9回） 61 51/61(83.6%) 51/58(87.9%)

カウンセリング（35.4±4.1歳、2.5±0.8回） 95 68/95(71.6%) 68/83(81.9%)
リスク有症例 26 14/26(53.8%) 14/21(66.7%)
リスク無症例 69 54/69(78.3%) 54/62(87.1%)

無治療（33.6±5.1歳、2.5±1.2回） 105 44/105(41.9%) 44/91(48.4%)
リスク有症例 51 13/51(25.5%) 13/42(31.0%)
リスク無症例 54 31/54(57.4%) 31/49(63.3%)

計 977 681/977(69.7%) 681/892(76.3%)
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Tender Loving Care
包み込むような優しいケア

l カウンセリング

l リスクを⼗分にスクリーニングして説明すること

l 治療⽅針を明確にすること

l 家族や友⼈が話を聞いていあげること職場や近所で気を使わなく良い
配慮

l 妊娠後に超⾳波で胎児の状態を観察することなど
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まとめ 不育症は流産が何回もで難解なのだけれども

l 何度も流産を繰り返し、原因もいろいろ、何をやったら良いのかわか
らない、⼀定の治療⽅針もなく⽇本でも世界でも様々な治療が⾏われ
ている。

l 適切なスクリーニング

l 適切な診断
l リスク因⼦を有する症例
l リスク因⼦のない偶発的症例

l 適切な治療
l 最新の治療
l 精神的ケア
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