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Abstrac t t 

Duringg a 12-month period tissue was collected from 30 surgically managed patients 

presentingg with vital ectopic pregnancies. Chorionic villi of the removed tissue were 

successfullyy karyotyped by (semi-)direct chromosome technique in 22 cases. Only one 

222 abnormal chromosomal complement, a triploidy (69,XXX) was found. As controls, ten 

casess of intrauterine pregnancies were investigated, all showing a normal karyotype. 

Thesee findings do not suggest an important role for chromosome abnormalities in the 

etiologyy of vital ectopic pregnancies. 

Introductio n n 

Itt is generally acknowledged that maternal factors play an important role in the etiology 

off ectopic pregnancy. Factors with a proven role in the pathogenesis of ectopic pregnancies 

includee previous ectopic pregnancy, previous tubal surgery, tubal pathology, in-utero 

diethylstilboestroll exposure, previous pelvic inflammatory disease, pregnancy after 

sterilizationn and an intrauterine contraceptive device (IUD) in situ1'2. Maternal risk factors 

havee been studied extensively, but very little research is done on fetal factors. In theory, 

ann abnormal conceptus could be predisposed for ectopic nidation as a result of delayed 

migration.. Among these factors are chromosome abnormalities, which indeed have been 

foundd in a varying percentage of ectopic pregnancies. Published data about chromosome 

abnormalitiess are shown in Table l3"9 . Notable are the high proportions of chromosome 

abnormalities,, varying between 13/55 arid 47/60 in recent publications7"9. When all 

publishedd data about this subject are taken into account, the proportions of chromosome 

abnormalitiess in ectopic pregnancies range from 4/25 to 47/60. Our objective was to examine 

thee frequency of chromosome abnormalities in ectopic pregnancies compared with normal 

intrauterinee pregnancies to rule out possible confounding factors such as gestational age 

andd maternal age. 

Material ss  and method s 

Inn a prospective study 30 cases of ectopic pregnancy at the Academic Medical Center in 

Amsterdamm were included. A strict diagnostic protocol was followed, based on the integrated 

resultss of transvaginal sonography and serum human chorionic gonadotrophin (hCG) 

measurements.. According to this protocol, patients with suspected ectopic pregnancy and 



Tablee 1 Cytogeneti c finding s amon g reporte d serie s of ectopi c pregnancie s 

Seriess Type of cytogeneti c No.. ofEP's No. of successfu l No. and typ e of abnorma l 

karyotype s s 

Busch h 

1974 4 

Poland d 

1976 6 

Celll culture 

Celll culture 33 3 

25 5 

16 6 

Elias s 

1981 1 

Schafer r 

1989 9 

Karikoski i 

1993 3 

Cohen n 

1993 3 

Celll culture 

Celll culture 

DNAA flow cytometry 

23 3 

20 0 

42 2 

23 3 

(Semi-)directt chromosome 78 

technique e 

42 2 

60 0 

Toikkanen n 

1993 3 

DNAA flow cytometry 55 5 55 5 

chromosoma ll  complemen t 

No. . 

4 4 

5 5 

4 4 

3 3 

22 2 

47 7 

13 3 

Type e 

47,XY,, + 21 

46,XX/45,X X 

46,XX/47,XXff + D 

47,, XY, +21 

47,XY,, + 16 

92.XXYY Y 

92* * 

46,XY,del(l6)(q22) ) 

46,XX/47,XX,+9 9 

46,XX/45,X X 

46,XX/47,XX,+mar r 

92rXXXX X 

Increasedd fragility 

46,XY,-14,+t(l;14) ) 

(lqter->lql2:: : 

14pl2->l4qter) ) 

Aneuploidy y 

Near-diploidy y 

45,X X 

Trisomyy 3 

Trisomyy 9 

Trisomyy 13 

Trisomyy 16 

Trisomyy 18 

Trisomyy 20 

46,XY/69,XXY Y 

69.XXY Y 

69,XXX X 

92,XXXX X 

45,XY,-10 0 

45,XY,-A A 

48,XXY,+16 6 

46rXX,-l6,, + 13 

Near-diploid d 

Aneuploid d 

Tetraploid d 

Bigg G2/M 

1 1 

2 2 

2 2 

1 1 

14 4 

8 8 

13 3 

2 2 

2 2 

3 3 

9 9 

1 1 

1 1 

5 5 

3 3 

2 2 

2 2 

1 1 

1 1 

1 1 

1 1 

4 4 

5 5 

1 1 

3 3 

** Inadequate karyotype 



loww serum hCG are treated with expectant management to avoid invasive interventions in 

patientss with an early intrauterine pregnancy or trophoblast in regression10"12. During a 

12-monthh period, all surgically removed ectopic pregnancies were cytogenetically analysed. 

Alll removed tissues (products of conception, sometimes with surrounding tube) were 

transferredd to a sterile glass container with Hanks' medium supplemented with penicillin/ 

streptomycinn and heparin. Specimens were transported directly to the laboratory of Clinical 

Geneticss or kept in Hanks' medium at room temperature before being transported the next 

workingg day. Data defining our study group like gestational age, maternal age and risk 

factorss were recorded and histological examination was performed. 

Tenn specimens of intrauterine pregnancies, obtained at termination for psychosocial reasons 

fromm an abortion clinic in Amsterdam, served as a control group. All pregnancies were evaluated 

byy ultrasound. The specimens were transported directly to the laboratory or kept in Hank's 

mediumm at room temperature before being transported the next working day. Chorionic villi were 

identifiedd underthe dissecting microscope and placed in a Petri dish containing RPMI medium 

.. Villi were treated according to standard techniques used for prenatal diagnostic chorionic 

villuss samples. Briefly, DNA synthesis was blocked overnight (i5h) using fluorodeoxyuridine. 

Thee block was subsequently released with thymidine, and colcemid was added to obtain 

sufficientt numbers of metaphases. After a hypotonic treatment the tissue was fixed in 

methanol/aceticc acid (3:l) and stored at C until further use. 

Thee tissue was rehydrated through an ethanol series and after removing the water 0.2 ml of 70% 

aceticc acid was added per 15 mg of tissue, and slides were made of a cell suspension consisting 

mainlyy of cells of the cytotrophoblast. The Q-banding technique wasapplied and metaphases 

weree analysed13. 

Result s s 

Karyotypingg was successful in 22 out of 30 ectopic conceptuses. The mean maternal age of 

thee ectopic pregnancy group was 32.5 years (range 25-39) and the mean gestational age was 

8Q/77 weeks (range 55/?to 130/7). In fourcases no villi were found, and four casesshowed no 

mitosess due to degenerated villi at histological examination. In the group of 22 karyotyped 

ectopicc pregnancies only one abnormal chromosomal complement, a triploidy (6g,XXX) was 

found.. This ectopic pregnancy occurred in a 30 year old woman with an IUD in situ and was 

diagnosedd at 13 weeks of gestation. All other chromosomal complements were normal. The 

cytogeneticc diagnoses of the 22 karyotyped ectopic pregnancies are represented in Table 2. 

Sixx women out of the 22 with an ectopic pregnancy had one or more proven risk factors for 



developingg an ectopic pregnancy (see Table 3) . The mean age of women with a r iskfactorwas 

30.66 years (range 28-33) , whereas the mean age of women without a r iskfactorwas 33.2 

yearss (range 26-41). In our control group, karyotyping was successful in 10 out of 11 

intrauter inee pregnancies, all showing a normal chromosomal complement. The karyotypes 

aree shown in Table 2. The mean maternal age was 31.7 years (range 21-43) and the mean 

gestationall age was 66 / 7 weeks (range 50 / 7 to 8 1 / 7 ) . 

Tablee 2 Cytogeneti c diagnosi s in 22 ectopi c pregnancie s and 10 intrautenn e pregnancie s 

Karyotyp e e 

Ectopicc pregnancies 

46,XX X 

46,XY Y 

No.. of mitose s per pregnanc y 

IB B 

69,XXX X 

Intrauterinee pregnancies 

46,XX X 

46,XY Y 

1 1 

5 5 

5 5 

>10 0 

9 9 

>10 0 

9 9 

7 7 
1 1 

5 5 

>10 0 

>10 0 

7 7 

5 5 
1 1 

9 9 

4 4 
1 1 

1 1 

1 1 

5 5 

4 4 
1 1 

Tablee 3 Risk factor s in 22 successfull y karyotype d ectopi c pregnancie s 

Riskk factor s 

Noo risk factors 

ln-uteroo DES exposure 

Previouss tubal surgery 

Previouss PID 

Previouss EP 

Previouss tubal surgery and tubal pathology 

IUDD fn situ 

No.. of patient s 

16 6 

1 1 

1 1 

1 1 

I I 

1 1 

1 1 



Discussio n n 

Onlyy one abnormal karyotype (triploidy) was found in a group of 22 ectopic pregnancies. 

Recently,, Karikoski et al, Cohen et al. and Toikkanen et al. reported a high proportion of 

chromosomee abnormalities in ectopic pregnancies (see Table l )7"9 . However, these data were 

nott compared to a control group and possible confounding factors such as early gestational 

agee and high maternal age are either not mentioned or only partially mentioned in these 

studies.. These observations therefore, might also be explained by the early gestational age 

off ectopic pregnancies, thus revealing a normal biological pattern of human procreation14,15. 

Inn our study and control group mean maternal and mean gestational age were comparable. 

Job-Spiraa et al. performed two case-control studies and found indirect arguments for an 

etiologicall role of egg chromosome abnormalities in a small group of older women (>40 

years)16.. Ourstudy, in which chorionic villi of ectopic pregnancies in a younger group of 

patientss were karyotyped, did not detect a high proportion of chromosome abnormalities. 

AA possible disadvantage of (semi-)direct chromosome technique is the discrepancy which 

mayy occur between embryonic cells and chorionic villi. Such a discrepancy might be due to 

thee fact that mosaicism is found only in placental tissue (confined placental mosaicism) and 

thuss the fetal karyotype may not be represented correctly17,18. The estimated percentage of 

mosaicismm is 2% for (semi-)direct chromosome preparations when performed for prenatal 

diagnosiss of pregnancies of 10-12 weeks19,20. We preferred this method to a long-term 

culturee in orderto prevent maternal cell contamination. In the present study no mosaicism 

wass found. 

Becausee of a high percentage of distorted, degraded or devitalized tissue in ectopic 

pregnancies,, it is unlikely that karyotyping will ever be 100% successful. The low proportion 

off chromosomally abnormal ectopic pregnancies in our series might be explained by our 

diagnosticc management, where patients with low and declining hCG levels were not submitted 

too surgical intervention. As a result, cases of early tubal abortions are not represented in our 

series.. Another possibility is that chromosomal defects existed in the unsuccessful cases, 

butt from our data on 22 patients, we conclude that the proportion of chromosome 

abnormalitiess in vital ectopic pregnancies is low, suggesting that chromosomal aberrations 

aree unimportant in the etiology of vital ectopic pregnancies. 
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