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Abstrac t t 

44 4 

Objectivee To evaluate the association between specific histological features and 

cytogeneticc abnormalities in ectopic pregnancies. 

Designn Blinded histologic analysis. 

Settingg University hospital. 

Patientss Fifty-four patients with ectopic pregnancy for whom successful karyotypes 

andd sufficient histologic material were available. 

Intervention(s)) Histologic evaluation of chorionic villi of ectopic pregnancies was done by 

twoo pathologists who were unaware of the cytogenetic outcome. Seventeen 

histologicc features were evaluated: villus size, villus contour, ghost villi, 

hydropicc villi, trophoblastic hyperplasia, trophoblastic hypoplasia, syncytial 

knots,, Hofbauer cells, bloodvessels, trophoblastic lacunae, trophoblastic 

inclusionss or cisterns,, degeneration, fibrohyalinization, microcalcifications, 

andd perivillous and intervillous fibrin deposits. 

Mainn Outcome The association between histopathologic features and cytogenetic 

Measuree outcome. 

Resultss The presence of ghost villi and intervillous or perivillous fibrin was found 

too be associated with cytogenetic abnormalities. These features are 

associatedd with previous fetal cell death. 

Conclusionss This study does not support an association between specific histologic 

featuress of chorionic villi and cytogenetic abnormalities in ectopic 

pregnancies.. The only histologic features that were associated with 

cytogeneticc abnormalities (i.e. ghost villi and intervillous and perivillous 

fibrin)) are merely a result of previous fetal cell death. 



Introductio n n 

Muchh research has been done on a possible association between histologic features and 

chromosomee abnormalities in spontaneous abortion1-8. So far, a significant relation with 

histologicc features has been found only in triploidy7,8. 

Inn ectopic pregnancy (EP), chromosome studies have described abnormal karyotypes in 

5%-78%9"15.. Until now, no data have been published about histologic features and 

cytogeneticc findings in EPs. The aim of the present study was to investigate the relation 

betweenn histologic features and chromosome abnormalities in EP. 

Method s s 

Fifty-fourr cases of EP were reviewed histologically: 18 from the Academic Medical Center 

inn Amsterdam, the Netherlands and 36 from the Argentine Institute of Clinical Genetics 

inn Rosariö, Argentina. 

Att the Academic Medical Center, a strict diagnostic protocol was followed with use of the 

integratedd results of transvaginal ultrasonography and serum hCG measurements. According 

too this protocol, patients with suspected EP and low serum hCG concentrations (<i,SOO iU/L) 

weree treated with expectant management to avoid invasive interventions in patients with an 

earlyy intrauterine pregnancy (IUP) ortrophoblast in regression16. In Argentina, no such 

protocoll was followed, and in the case of a suspected EP (i.e. a positive pregnancy test, 

vaginall bleeding and/or abdominal tenderness and the absence of asonographically 

detectablee IUP), a laparoscopy was performed followed by surgical removal of the trophoblast 

iff EP was confirmed. Characteristics of the groups understudy, such as gestational age and 

maternall age, were recorded. 

Afterr surgical removal of the ectopic conceptus, the same processing route was followed in 

bothh hospitals. Chorionic villus tissue was dissected to perform cytogenetic analysis of 

cytotrophoblastt cells by a (semi-)direct method as described in former publications1114. 

Chromosomall results of the Dutch cohort have been presented previously14. 

Thee remaining material was fixed in buffered formalin (4%) and embedded in paraffin. 

Sectionss of 4 urn were stained with conventional hematoxylin and eosin. 



Seventeenn histologic features of chorionic villi and their corresponding qualitative scores 

weree recorded: villus size (small, intermediate, large, very large), villus contour (round, 

slightlyy irregular, irregular or scalloping), ghost villi, hydropic villi, trophoblastic 

hyperplasia,, trophoblastic hypoplasia, syncytial knots, Hofbauer cells, blood vessels, 

trophoblasticc lacunae, trophoblastic inclusions or cisterns, degeneration, fibrohyalinization, 

microcalcifications,, and perivillous and intervillous fibrin deposits (none, few, intermediate, 

abundant).. These features were derived from data found in the literature on the relation 

betweenn histologic features and cytogenetic abnormalities in spontaneous abortions1"817. 

Thee interpretation of a result as normal or pathologic was based on gestational age as found 

inn the EP group i.e., a mean of 7-8 weeks' gestational age. The histologic preparations were 

evaluatedd by two experienced pathologists at the Academic Medical Center in Amsterdam 

withoutt previous knowledge of the cytogenetic outcome. Consensus was formed about the 

finall scores. Institutional review board approval was obtained for the Dutch cohort. 

Thee relation between histologic features and cytogenetic abnormalities was tested by X2 

testss (Fisher's exact test). P<0.05 was defined as statistically significant. 

Result s s 

Thee study group consisted of 54 cases of EP. The mean age of the women in this study was 

30.44 years (range 16-40). No difference in age was found between the Argentine and Dutch 

women.. The mean gestational age was 80/7 weeks (range 5B/? to 130/7). No differences in 

histopathologicc quality or quality of chromosomal analysis were found between the Argentine 

andd Dutch group. 

ChromosomalChromosomal outcome 

Tablee l presents the cytogenetic diagnoses of the 54 EPs. Cytogenetic abnormalities were 

foundd in 24 cases (44%) of the whole group under study: one of the 18 Dutch specimens (6%) 

andd 23 of the 36 Argentine specimens (64%). 



Tablee l Karyotype s of 54 ectopi c pregnancie s 

Karyotyp e e 

Norma l l 

46,XY Y 

46,XX X 

Abnorma l l 

Trisomies s 

Trisomyy 3 

Trisomyy 9 

Trisomyy 13 

Trisomyy 16 

Triploidies s 

69,XXY Y 

59,XXX X 

Monosomies s 

45fXO O 

Mosaics s 

46,XY/6g,XXY Y 

Others s 

48,XXY,, + 16 

46,, XX, + 13,-16 6 

No. . 

30 0 

18 8 

12 2 

24 4 

8 8 

1 1 

l l 

2 2 

4 4 

6 6 

4 4 

2 2 

5 5 

S S 

3 3 

3 3 

2 2 

1 1 

1 1 

% % 
56 6 

33 3 

22 2 

44 4 

15 5 

11 1 

9 9 

5 5 

4 4 

HistologicHistologic features 

Thee scores for 15 histologic features are shown in Table 2. Two features are not represented in 

thee table: Hofbauer cells, which were present in all cases and cisterns, which were not seen in 

anyy cases. Pathologic scores occurred sporadically for seven of the features shown in Table 2: 

trophoblasticc hypoplasia, syncytial knots, bloodvessels, trophoblastic lacunae, trophoblastic 

inclusions,, fibrohyalinization and microcalcifications. 

Thee frequencies of the eight remaining features and theirassociations with chromosome 

abnormalitiess are shown in a contingency table (see Table 3). Statistical significance was 

foundd for ghost villi, perivillous fibrin deposits, and intervillous fibrin deposits, supporting 

ann association of these features with cytogenetic abnormality. 

Triploidyy was diagnosed six times and did not show a distinct histologic pattern. In these six 

cases,, the following abnormal features were seen: small villus size (one case), slightly 

irregularr contour (four cases), irregular contour (one case), ghost villi (three cases with few, 



Tablee 2 Histologi c feature s in chorioni c vill i of 54 ectopi c pregnancie s 

Histologi cc  featur e 

Villuss size 

Villuss contour 

Ghostt villi 

Hydropicc villi 

Trophoblastic c 

Hyy perplasia 

Trophoblastic c 

hypoplasia a 

Syncytiall knots 

Bloodvessels s 

Trophoblastic c 

Lacunae e 

Trophoblastic c 

Inclusions s 

Degeneration n 

Fibrotiyalinization n 

Microcalcifications s 

Perivillouss fibrin 

deposits* * 

Intervillouss fibrin 

deposits* * 

Valuess a re n 

Pathologi cc  scor e 

Category y 

Small l 

Veryy large 

Slightlyy irregular 

Irregular/scalloping g 

Few w 

Moderate e 

Abundant t 

Few w 

Moderate e 

Abundant t 

Moderate e 

Abundant t 

Moderate e 

Abundant t 

Moderate e 

Abundant t 

None e 

Abundant t 

Few w 

Moderate e 

Abundant t 

Few w 

Moderate e 

Abundant t 

Moderate e 

Abundant t 

Moderate e 

Abundant t 

Moderate e 

abundant t 

Moderate e 

Abundant t 

Moderate e 

Abundant t 

** ti = 53 (no consensus in one case) 

Abnormal l 
karyotype e 

4 4 

--
17 7 

3 3 

10 0 

8 8 

1 1 

4 4 

1 1 

1 1 

--
1 1 

--
--
--
--
--
--
1 1 

--

--
--

4 4 

7 7 

--
--
--
--
2 2 

4 4 

10 0 

3 3 

Normal l 
karyotype e 

11 1 

1 1 

14 4 

8 8 

6 6 

4 4 

1 1 

3 3 

7 7 

4 4 

--
--
--
1 1 

--
4 4 

--

2 2 

4 4 

3 3 

1 1 

--
--
--
3 3 

--
3 3 

3 3 

Normall  scor e 

Category y 

Intermediate e 

Large e 

Round d 

None e 

None e 

None e 

Few w 

None e 

Few w 

None e 

Few w 

Few w 

Moderate e 

None e 

None e 

None e 

Few w 

None e 

Few w 

None e 

few w 

None e 

Few w 

None e 

Few w 

Abnormal l 

karyotype e 

13 3 

7 7 

4 4 

5 5 

18 8 

18 8 

5 5 

23 3 

1 1 

24 4 

--
13 3 

11 1 

23 3 

24 4 

7 7 

6 6 

23 3 

1 1 

24 4 

--
16 6 

2 2 

5 5 

6 6 

Normal l 
karyotype e 

15 5 

3 3 

8 8 

19 9 

27 7 

9 9 

10 0 

30 0 

--
15 5 

14 4 

9 9 

17 7 

30 0 

28 8 

16 6 

7 7 

29 9 

--
29 9 

1 1 

14 4 

12 2 

16 6 

7 7 



twoo cases moderate), hydropic villi (one case with few, one case moderate), trophoblastic 

hyperplasiaa (one case abundant), degeneration (three cases intermediate, one case 

abundant),, perivillous fibrin deposits (one case intermediate), and intervillous fibrin 

depositss (four cases intermediate). No lacunae, inclusions, or cisterns were seen. 

Tablee 3 Frequencie s of histologi c feature s in chorioni c vill i of 54 ectopi c pregnancie s and 
associatio nn wit h chromosom e abnormalitie s 

Histeleg kk featur e 

Villuss size 

Villuss contour 

Ghostt villi 

Hydropicc villi 

Trophoblastic c 

hyperplasia a 

Degeneration n 

Perivillouss fibrin 

Deposits'3 3 

Intervillouss fibrin 

Deposits11 1 

Valuess are n (%) 

NSS = not significant 

Abnoma ll  scor e 

«omu ll  scor e 

Small,, very large 

Intermediate,, large 

Slightlyy irregular, irrt 

Round d 

Few,, moderate, abun 

None e 

Few,, moderate, abun 

None e 

Few,, moderate, abun 

None e 

Moderate,, abundant 

None,, few 

Moderate,, abundant 

Few,none e 

Moderate,, abundant 

Few,none e 

aa Two sided Fisher's exact test 

bb n = 53 

gularr or scalloping 

dant t 

dant t 

dant t 

Abnorma ll  karyo -

typee (11=24) 

4 4 

20 0 

20 0 

4 4 

19 9 

5 5 

5 5 

18 8 

1 1 

23 3 

11 1 

13 3 

6 6 

18 8 

13 3 

11 1 

(17) ) 

(83) ) 

(83) ) 

(17) ) 

(79) ) 

(21) ) 

(25) ) 

(75) ) 

(4) ) 

(96) ) 

(46) ) 

(54) ) 

(25) ) 

(75) ) 

(54) ) 

(46) ) 

Norma!!  karyo -

typee (n=30) 

12 2 

18 8 

22 2 

8 8 

11 1 

19 9 

3 3 

27 7 

11 1 

19 9 

7 7 

23 3 

3 3 

26 6 

6 6 

23 3 

(40) ) 

(60) ) 

(73) ) 

(27) ) 

(37) ) 

(63) ) 

(10) ) 

(90) ) 

(37) ) 

(63) ) 

(23) ) 

(77) ) 

(10) ) 

(90) ) 

(21) ) 

(79) ) 

P-valne 3 3 

NS S 

NS S 

0.009 9 

NS S 

NS S 

NS S 

0.006 6 

0.024 4 



Discussio n n 

Inn this study, three histologic features (ghost villi, intervillous fibrin and perivillous fibrin) 

weree associated with cytogenetic abnormalities in EP. To our knowledge, only one case report 

thatt described tri pi oi d y and histologic findings in an EP has been published18. 

Thee specimens we included were derived from two different countries, the Netherlands and 

Argentina.. The same (semi-)direct chromosome technique and preservation of histologic 

slidess were used in both centers. All histologic analyses were performed at the Academic 

Medicall Center in Amsterdam. The therapeutic approaches to EP differed, as explained 

previously,, with more expectant management in the Dutch center. This variation could have 

causedd the difference in the percentages of chromosome abnormalities between the 

countries,, being l of 18 (6%) among the Dutch women and 23 of 26 (64%) among the 

Argentinee women. 

Ourr hypothesis is that when an ectopic conceptus has a chromosome abnormality that is lethal 

inn origin, the EP will regress spontaneously without the necessity of surgical intervention. 

Thiss hypothesis is reflected by the association found in ourstudy between chromosome 

abnormalitiess and ghost villi, perivillous and intervillous fibrin deposits. These three features 

aree considered to be associated with previous fetal cell death. In spontaneous abortions, it 

iss known thatthe longerthe conceptus is retained, the less apparent the vascularization 

becomes,, the stroma becomes more densely collagenized and eventually is largely replaced 

byy fibrin deposited on the surface the villus19. The mechanism by which a chromosome 

abnormalityy could lead to regression of the conceptus is unclear. 

Knowledgee of the cytogenetic outcome of early pregnancy loss could be worthwhile in 

predictingg future pregnancy outcome. When a cytogenetic abnormality is found in 

spontaneouss abortion, the recurrence risk in future pregnancies is considered not to be 

increasedd in case of a trisomy, and probably slightly increased in case of a nontrisomic 

abnormalityy (odds ratio 2.0; 95% confidence interval 1.0-4.0)20. 

Inn conclusion, histologic examination is still needed to confirm EP, but, asin spontaneous 

abortions,, histologic results do not add any information regarding chromosomal outcome. 
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