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Abstract. Ultrasonographic examinations were performed on 519 pregnant women in 
the first trimester at three hospitals in Tokyo from August 1985 to March 1987. Among 
519 women, two fetal heart movements (FHMs) were comfirmed in six cases. In two of 
these six cases, one of two FHMs disappeared two weeks later, and these were consi
dered the " vanishing twin " . I n eight cases among those with ultrasonographic image 
of echo-free-space (EFS) in the uterus, the observed EFS was considered to be a proba
ble empty gestational sac (GS-like-EFS-image). Seven of eight GS-like-EFS-images were 
observed in October-December (p < 0.01) and two " vanishing twin " cases were also 
observed in the same season. Spontaneous abortion occurred in 11 cases and these were 
also more frequently observed in October-November (p < 0.05). Some abortive factor 
is supposed to have prevailed in October-December. All six women having twin fetuses 
(including the " vanishing twin " cases) were born in January-May (p < 0.05) and those 
having GS-like-EFS-images or terminating their pregnancy in spontaneous abortion 
were also born more frequently in the same season. Twin-prone and abortion-prone 
characteristics of the women born in this season are considered. 
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INTRODUCTION 

A seasonal variation in twin births has been reported by several authors [2-4,6-
9,11,12,18,20-22,24] and some causative factors such as sunlight [3,24], rainfall [12] and 
temperature [11] have also been proposed. No persuasive explanations which can gener
ally explain this seasonality, however, have been presented. 

Several causes for the seasonality of twin births can be considered such as a seasonal 
variation of the rate of multiple ovulation, that of the early separation of fertilized ovum 
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and that of the spontaneous abortion. Among these causes, it seems to be more practical 
to examine the seasonal variation of spontaneous abortions in general or in twin preg
nancies. There have been several studies on the seasonality of spontaneous abortions 
[1,5,13,17], which however, could not show any correlation between the frequency of 
spontaneous abortions and the seasonality of births or twin births. This failure is proba
bly due to a great number of unrecognized abortions at a very early stage of pregnancy. 

Since the development of ultrasonography, the fetus after the fourth or fifth week 
can be visualized and the rates of twin fetuses and of their abortions at a fairly early 
stage became detectable. By this method, a much higher rate of multiple pregnancies 
than actual multiple deliveries has been detected [10,14-16,23,25]. It has been reported 
that up to 78% of cases diagnosed ultrasonographically as multiple pregnancy have ter
minated in singleton deliveries [14]. This early loss of one of two fetuses is called the 
" vanishing twin ". 

While several authors have reported the frequency of the " vanishing twin " cases 
[10,14-16,23,25], the seasonal occurrence of these cases has not yet been examined. 
Since we are assuming some " seasonal infertility factors " as a cause of seasonal varia
tion of births [19] and twin births [18,22], the " vanishing twin " may be caused also 
by the same factors and may show a seasonality correlated with that of the general births 
or twin births. To examine this assumption the seasonality of possible " vanishing 
twin " cases and spontaneous abortions were examined. 

We have also reported that there is a certain change in the twinning rate and in the 
general birth rate according to the month of mother's birth [18,19,21,22] and supposed 
that females born in a particular season become twin-prone and also abortion-prone 
[18,22]. In the present study, the birth season of the pregnant women was also ex
amined. 

MATERIAL AND METHODS 

Ultrasonographic examinations were performed on 519 pregnant women in the first 
trimester for confirmation of pregnancy at three hospitals in Tokyo during the period 
between August 1985 and March 1987. The gestational week at the first observation was 

Table - Outcome of ultrasonographically diagnosed twin pregnancies 

Patient 

1 

2 

3 

4 

5 

6 

1st observation 

Stage 

9w4d 

9w6d 

llwOd 

7w0d 

9w0d 

7w5d 

Finding 

lsac , 2FHMs 

2sacs, 2FHMs 

2sacs, 2FHMs 

2sacs, 2FHMs 

lsac , 2FHMs 

2sacs, 2FHMs 

2nd observation 

Stage 

13w4d 

9w0d 

llwOd 

8w5d 

Finding 

lsac , 1FHM 

2sacs, 2FHMs 

lsac , 1FHM 

2sacs, 2FHMs 

Outcome 

Artificial abortion 

36w3d twin births 

40w0d singleton birth 

31w6d twin births 

40w0d singleton birth 

Artificial abortion 
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within the range of 5-13 in more than 95% of all cases which ranged from 5 to 18 gesta
tional weeks. Ultrasonographic images of gestational sac and fetal heart movement were 
examined by careful scanning. The scanning was repeated at intervals of a week until 
the outcome of each gestational sac was confirmed. The pregnant women were inquired 
about complications of bleeding and infectious diseases during their present pregnancy. 

RESULTS 

Two fetal heart movements (FHMs) were confirmed in each of six cases and one FHM 
disappeared two weeks later in two of six cases (Table). These two cases were considered 
to be the " vanishing twin " . Two of six cases terminated in twin births. In eight cases 
among those with ultrasonographic image of echo-free-space (EFS) in uterus, the EFS 
was considered to be a probably empty gestational sac (GS-like-EFS-image). 

The GS-like-EFS-images were more frequently observed during the period of 
October-December (7/182 vs 1/337 in the other months, x\ = 7.6, p < 0.01) and two 
cases of " vanishing twin " were also observed in this season (Figure, A). 

The last menstruation of the cases with GS-like-EFS-image occurred in the months 
between September and December (8/222 vs 0/295 in the other months, x\ = 8.6, p < 
0.01) and that of two " vanishig twin " cases was in September (Figure, B). 

Eleven cases diagnosed as spontaneous abortion were more frequently observed du
ring the period of October-November (6/119 vs 5/400 in the other months, xf = 4.7, 
p < 0.05). The last menstruation in these cases happened more frequently, but not sig
nificantly, in July-December (8/328 vs 3/189 for the other months). 

The birth months of the women having twin fetuses (including the " vanishing twin " 
cases) were found exclusively during the period between January and May (6/245 vs 
0/275 in the other months, x\ = 4.8, p < 0.05) and those of the women with GS-like-
EFS-images were mainly within a similar period (7/324 in November-May and 1/195 in 
the other months) (Figure, C). Eight of eleven women whose pregnancy spontaneously 
terminated in abortion were also born in the same season (8/294 in December-May and 
3/235 in other months). 

DISCUSSION 

The incidence of twin pregnancy by the ultrasonographic examination during the first 
trimester is generally twice or more than that at delivery. Among European countries, 
where the rate of twins at birth is about 1%, the incidence of ultrasonographically-
diagnosed multiple pregnancy was found to be 1.7% in France [16] and 2.0% in England 
[25]. 

The frequency of twin pregnancy in the present study was estimated to be about 1 % 
(six cases including two " vanishig twin " cases among 519 cases) vs 0.6% in the general 
population of Japan. 

The rate of the " vanishig twin " cases in the present study is 33% (2/6). But these 
values may be underestimated since there is a possibility that the GS-like-EFS-images 
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were once an actual GS with an embryo. If we include all the cases with GS-like-EFS-
images into the " vanishing twin " cases, the frequency of twin pregnancy can be esti
mated at 2.7% (14/519) and that of the " vanishing twin " at 70% (10/14). Estimation 
of the incidence of twin disappearance at an early stage is considerably difficult. The 
reported rates vary from 0% to 78% depending on the timing and number of ultrasono
graphic scanning performed [14]. 

Though the number of cases examined in our survey is too low to estimate the inci
dence of vanishing twins, it is noteworthy that most cases diagnosed or suspected as van-
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Figure. Montly distribution of observed cases (—), cases with twin fetuses (©), with a " vanishing 
twin " (9), with GS-like-EFS image (•), and cases which terminated in spontaneous abortion ( • ) . 
(A): month of observation; (B): month of the last menstruation; (C): month of pregnant women's birth. 

p < 0.05 by Xi-test; **: p 0.01 by x,-test. 

https://doi.org/10.1017/S0001566000005250 Published online by Cambridge University Press

https://doi.org/10.1017/S0001566000005250


Seasonality of Vanishing Twins 343 

ishing twins (cases with GS-like-EFS-image) were observed in one period between Oc
tober and December. The cases diagnosed as spontaneous abortion were also more fre
quently observed during the period of October-November. These coincidences suggest 
that a certain local abortive factor is suspected to have prevailed during this particular 
period to affect fetuses at an early stage. 

Because not only all six women having twin fetuses (including two ' ' vanishing twin ' ' 
cases) but also five of eight women having suspected " vanishing twin " were born from 
January to May, the real rate of twin conception of the women born in this period must 
be very high. The twinning rate has been reported to differ according to the season of 
mothers' birth [18,21,22]. The present result is consistent with these previous findings 
on Japanese twins' mothers 

The birth months of women whose pregnancy terminated in spontaneous abortion 
were also in the same season. It can therefore be assumed that the women born in this 
period, from winter to early summer, might be not only twin-prone but also abortion-
prone. In our previous reports, we suggested that these women might be twin-prone and 
also abortion-prone on account of seasonal factors which prevailed around their birth 
[18,22]. 

What kind of seasonal abortive factor prevailed in October-November? Some infec
tious factor such as rubella virus, which can induce fetal death, may be one of the most 
likely. Though many pregnant women in this season had complications such as common 
cold, no specific infectious disease could be indicated in this period. Even if some infec
tious factor actually prevailed, its effect on pregnant women could be without sym
ptoms, its effect on fetuses being not so severe as to harm both fetuses. Under an epi
demic of such a mild factor, whether a fetus is missed or not may depend on the vulnera
bility of the pregnant women with regard to this factor. Should a group of women, born 
in a particular period (January-May) to be abortion-prone and also twin-prone, be ex
posed to the seasonal abortive factor (which prevails in October-December), early abor
tion, including twin fetuses, would be more frequent than in the other pregnant women. 
And some of the twin cases, by loss of only one fetus, would become " vanishing twin " 
cases. 

Acknowledgments: We are grateful to Prof. K. Arai and Prof. M. Hogaki, Dept. of Obstetrics 
and Gynecology, Teikyo University School of Medicine, for their kind suggestions and arrange
ments to perform this research. This study was supported by Grant-in-Aid for Scientific Research 
Nc 60480183 of the Ministry of Education, Science and Culture. 

REFERENCES 

1. Czeizel E, Elek E (1967): Seasonal changes in the frequency of fetal damages and fertility. Gy-
naecologia 164:89-95. 

2. Czeizel A (1974): Unexplainable demographic phenomena of multiple births in Hungary. Acta 
Genet Med Gemello Suppl 22:214-218.. 

3. Edwards J (1938): Season and rate of conception. Nature 142:357. 

https://doi.org/10.1017/S0001566000005250 Published online by Cambridge University Press

https://doi.org/10.1017/S0001566000005250


344 I. Nakamura et al. 

4. Elwood JM (1978): Maternal and environmental factors affecting twin births in Canadian ci
ties. Br J Obstet Gynaecol 85:351-358. 

5. Hewitt D (1962): A study of temporal variations in the risk of fetal malformation and death. 
Am J Public Health 52:1676-1688. 

6. Hoffmann F (1978): Die jahreszeitlichen Schwankungen der Haufigkeit von Mehrlingskonzep-
tionen in Wandel zweier Jahrhunderte. Geburtshilfe Frauenheilkd 38:125-130. 

7. Imaizumi Y, Asaka A, Inouye E (1980): Analysis of multiple birth rates in Japan. 5. Seasonal 
and social class variations in twin births. Jpn J Hum Genet 25:299-307. 

8. James WH (1976): Seasonality in twin births. Ann Hum Biol 3:193-195. 
9. James WH (1980): Seasonality in twin and triplet births. Ann Hum Biol 7:163-175. 

10. Jeanty P. Rodesch F. Verhoogen C, Struyven J (1981): The vanishing twin. Ultrasonics 
2:25-31. 

11. Kamimura K (1976): Epidemiology of twin births from a climatic point of view. Br J Prev 
Soc Med 30:175-179. 

12. Knox G, Morley D (1960): Twinning in Yoruba women. J Obstet Gynaecol Br Commonw 
67:981-984. 

13. Kovar WR, Taylor RJ (1960): Is spontaneous abortion a seasonal problem? Obstet Gynecol 
16:350-353. 

14. Landy HJ, Keith L, Keith D (1982): The vanishing twin. Acta Genet Med Gemellol 
31:179-194. 

15. Landy HJ, Weiner S, Corson SL, Batzer FR, Bolognese RJ (1986): The vanishing twin: Ultra
sonographic assessment of fetal disappearance in the first trimester. Am J Obstet Gynecol 
155:14-19. 

16. Levi S (1976): Ultrasonic assessment of the high rate of human multiple pregnancy in the first 
trimester. J Clin Ultrasound 4:3-5. 

17. McDonald AD (1971): Seasonal distribution of abortions. Br J Prev Soc Med 25:222-224. 
18. Miura T, Nakamura I, Shimura M, Nonaka K, Amau Y (1984): Twinning rate by month of 

mother's birth in Japan. Acta Genet Med Gemellol 33:125-130. 
19. Miura T, Shimura M (1980): Epidemic seasonal infertility - A hypothesis for the cause of sea

sonal variation of births. Int J Biometeor 24:91-95. 
20. Nakamura I, Amau Y, Nonaka K, Miura T (1987): Alternate changes in birth seasonality of 

twins during 1971-1984 in Japan. Acta Genet Med Gemellol 36:373-380. 
21. Nakamura I, Miura T (1987): Seasonality of birth in mothers of like-sexed and unlike-sexed 

twins. In Miura T (ed): Seasonal Effects on Reproduction, Infection and Psychoses. Progress 
in Biometeorology vol 5. The Hague: SPB Academic Publ, p 51-60. 

22. Nakamura I, Nonaka K, Shimura M, Amau Y. Obata E, Miura T (1987): Seasonality in twin
ning during 60 years in Japan. In Miura T (ed): Seasonality of Birth. Progress in Biometeor
ology vol 6. The Hague: SPB Academic Publ, p 65-76. 

23. Robinson HP, Caines JS (1977): Sonar evidence of early pregnancy failure in patients with 
twin conceptions. Br J Obstet Gynaecol 84:22-25. 

24. Timonen S, Carpen E (1968): Multiple pregnancies and photoperiodicity. Ann Chir Gyneacol 
Fenn 57:135-138. 

25. Varma TR (1979): Ultrasound evidence of early pregnancy failure in patients with multiple 
conceptions. Br J Obstet Gynaecol 86:290-292. 

Correspondence: Dr. Izumi Nakamura, Department of Hygiene, Teikyo University School of Medicine, 
Kaga, Itabashi-ku, Tokyo 173, Japan. 

https://doi.org/10.1017/S0001566000005250 Published online by Cambridge University Press

https://doi.org/10.1017/S0001566000005250



