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A 33-year-old, gravida 2, para 0, woman was referred
to the hospital because of intrauterine fetal death at
19 weeks’ gestation. Her pregnancy was uneventful
until that point when ultrasonography revealed a dead
fetus with cystic hygroma and a fetal biometry equivalent
to 17 weeks’ gestation. The pregnancy was terminated.
A dead 300-g fetus with cystic hygroma, holo-
prosencephaly (HPE), a single orbit and cyclopia was
delivered (Figure 1). Neither facial cleft nor polydactyly
was present. Postnatal cytogenetic analysis of placental
tissue following long-term culture showed a 47,XY,
+13[17]/46,XY[23] karyotype. Seventeen out of 40
cultured chorionic villus cells (42.5%) had an abnor-
mal 47,XY, + 13 karyotype, while 23 cells (57.5%) had 
a normal 46,XY karyotype. Molecular analysis of 
fetal and placental tissues confirmed true mosaic 
trisomy 13.

DNA was isolated from uncultured fetal skin and
placental tissue. Quantitative fluorescence polymerase
chain reaction assays and polymorphic short tandem
repeat markers for chromosome 13 were used for
determination of aneuploidy. Mosaic trisomy 13 was
evident in fetal skin and placenta. The specimens of
fetal skin and placenta showed a diallelic pattern with a
dosage ratio of 1:1.26 and 1:1.31, respectively, for the
chromosome 13-specific markers (Figure 2).

Complete trisomy 13 is well known to be associated
with major structural abnormalities such as brachy-
cephaly, microcephaly, HPE, Dandy-Walker complex,
posterior fossa abnormalities, enlarged cisterna magna,

ventriculomegaly, neural tube defects, congenital heart
defects, facial cleft, micrognathia, cystic hygroma,
nuchal edema, hydrops fetalis, omphalocele, diaphrag-
matic hernia, urinary tract abnormalities, abnormal
extremities, and polydactyly. Trisomy 13 mosaicism
displays phenotypic variability, and some of the more
characteristic physical findings observed in complete
trisomy 13, such as HPE and omphalocele, are rarely 
reported in cases with trisomy 13 mosaicism [1]. In a 
literature review of 49 published cases with trisomy 13
mosaicism, Griffith et al [1] found only three patients
with HPE [2–4] and only one with omphalocele [5].
However, congenital heart defects, facial cleft, seizures,
polydactyly, micrognathia, a short neck and ear anom-
alies are common in patients with trisomy 13
mosaicism [1].

The present case is the fourth reported case of tri-
somy 13 mosaicism associated with HPE. Wilson and
Melnyk [2] first reported mosaic translocation trisomy
13 in an infant with HPE and premaxillary agenesis,
with the translocation detected in 30% of blood lym-
phocytes. Toledo and Wajntal [3] reported mosaic tri-
somy 13 in an infant with HPE, premaxillary agenesis,
microcephaly, profound mental retardation and
growth failure, with trisomy 13 in 15.4% of blood lym-
phocytes. Lorch et al [4] reported mosaic trisomy 13 in
an infant with cebocephaly and a 10% mosaicism of
trisomy 13. Trisomy 13 accounts for up to 75% of chro-
mosomal abnormalities associated with HPE [6]. In a
meta-analysis of 132 fetuses with prenatally detected
HPE, Snijders et al [7] reported chromosomal abnor-
malities in 33% of the cases, including trisomy 13 
(n = 30), trisomy 18 (n = 7) and other rearrangements
(n = 7).

The present case is the first reported case of trisomy
13 mosaicism associated with cystic hygroma. About
75% of fetuses with cystic hygroma in the second
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Figure 1. (A, B) A malformed, macerated fetus at 19 weeks’ gestation with trisomy 13 mosaicism, cyclopia, a single
orbit, and cystic hygroma.

trimester are associated with chromosomal abnormal-
ities, and Turner syndrome accounts for 80% of these
cases [8]. The rate of chromosomal abnormalities
associated with cystic hygroma in the first trimester
appears to be lower (about 50–60%), and the occur-
rence of autosomal trisomies appears to be more com-
mon (about 60–70%) than in the second trimester.
Johnson et al [9] reported chromosomal abnormali-
ties in 60.3% (41/68) of fetuses with first-trimester
cystic hygroma, including trisomy 21 (n = 16), trisomy
18 (n = 9), trisomy 13 (n = 2), 45,X (n = 9) and other
rearrangements (n = 5). Trauffer et al [10] reported
chromosomal abnormalities in 48.8% (21/43) of
fetuses with first-trimester cystic hygroma, including
trisomy 21 (n = 9), trisomy 18 (n = 4), trisomy 13 (n = 1),
Turner syndrome (n = 4) and translocations (n = 3).

Malone et al [11] reported chromosomal abnormali-
ties in 50.8% (67/132) of fetuses with first-trimester
septated cystic hygroma, including trisomy 21 (n = 25),
Turner syndrome (n = 19), trisomy 18 (n = 13), trisomy
13 (n = 6), triploidy (n = 3) and mosaic deletion of
chromosome 9 (n = 1). Kharrat et al [12] reported
chromosomal abnormalities in 59.5% (25/42) of
fetuses with first-trimester cystic hygroma, including
trisomy 18 (n = 10), trisomy 13 (n = 6) and 45,X (n = 9).
Graesslin et al [13] reported chromosomal abnormali-
ties in 52.8% (38/72) of fetuses with first-trimester
cystic hygroma, including trisomy 21 (n = 14), trisomy
18 (n = 7), trisomy 13 (n = 3), Turner syndrome (n = 11)
and other rearrangements (n = 3). In a meta-analysis,
Molina et al [14] found chromosomal abnormalities
in 53.1% (139/262) of fetuses with first-trimester cystic
hygroma, including trisomies 21, 18 and 13 (n = 84),
Turner syndrome (n = 42) and other rearrangements
(n = 13).

Counseling parents of a child with trisomy 13
mosaicism remains difficult because of the phenotypic
variability associated with the condition; some
patients have a typical phenotype of complete trisomy
13 with neonatal death, while others have few dysmor-
phic features and prolonged survival [1,15,16]. We
have presented an unusual case of trisomy 13
mosaicism associated with concomitant cyclopia and
cystic hygroma. Perinatal identification of concomi-
tant HPE and cystic hygroma should prompt cytogenetic
analysis to rule out chromosomal abnormalities. As
demonstrated in this case, placental tissue is a valuable
source of material for cytogenetic analysis of mal-
formed fetuses following intrauterine fetal death.
Quantitative fluorescence polymerase chain reaction
provides a powerful tool for rapid tissue confirmation
of true chromosomal mosaicism.
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Figure 2. Representative electrophoretogram of quantitative
fluorescence polymerase chain reaction assays for short tan-
dem repeat markers for chromosome 13, using fetal skin and
placenta. With the microsatellite marker D13S765, two
peaks (191 and 203 bp) of unequal fluorescence activity with
ratios of 1:1.26 and 1:1.31 were seen in the specimens of fetal
skin and placenta, respectively.



Taiwan J Obstet Gynecol • December 2009 • Vol 48 • No 4436

C.P. Chen, et al

Acknowledgments

This work was supported by research grants NSC-
96-2314-B-195-008-MY3 and NSC-97-2314-B-195-
006-MY3 from the National Science Council, and
MMH-E-98004 from Mackay Memorial Hospital,
Taipei, Taiwan.

References

1. Griffith CB, Vance GH, Weaver DD. Phenotypic variability
in trisomy 13 mosaicism: two new patients and literature
review. Am J Med Genet A 2009;149A:1346–58.

2. Wilson MG, Melnyk J. Translocation/normal mosaicism in
D1 trisomy. Pediatrics 1967;40:842–6.

3. Toledo SPA, Wajntal A. 47:XX, + 13/46,XX mosaicism: a case
report. Acta Genet Med Gemellol (Roma) 1977;26:71–9.

4. Lorch V, Fojaco R, Bauer CR. Cebocephalus associated
with trisomy 13–15 mosaicism. Arch Neurol 1978;35:163–5.

5. Hsu HF, Hou JW. Variable expressivity in Patau syndrome is
not all related to trisomy 13 mosaicism. Am J Med Genet A
2007;143A:1739–48.

6. Berry SM, Gosden C, Snijders RJM, Nicolaides KH. Fetal
holoprosencephaly: associated malformations and chro-
mosomal defects. Fetal Diagn Ther 1990;5:92–9.

7. Snijders RJM, Farrias M, von Kaisenberg C, Nicolaides KH.
Fetal abnormalities. In: Snijders RJM, Nicolaides KH, eds.
Ultrasound Markers for Fetal Chromosomal Defects. New York:
Parthenon Publishing Group, 1996:1–62.

8. Azar GB, Snijders RJ, Gosden C, Nicolaides KH. Fetal nuchal
cystic hygromata: associated malformations and chromoso-
mal defects. Fetal Diagn Ther 1991;6:46–57.

9. Johnson MP, Johnson A, Holzgreve W, et al. First-trimester
simple hygroma: cause and outcome. Am J Obstet Gynecol
1993;168:156–61.

10. Trauffer PM, Anderson CE, Johnson A, Heeger S, Morgan P,
Wapner RJ. The natural history of euploid pregnancies with
first-trimester cystic hygromas. Am J Obstet Gynecol 1994;170:
1279–84.

11. Malone FD, Canick JA, Ball RH, et al. First-trimester or 
second-trimester screening, or both, for Down’s syndrome.
N Engl J Med 2005;353:2001–11.

12. Kharrat R, Yamamoto M, Roume J, Couderc S, Vialard F,
Hillion Y, Ville Y. Karyotype and outcome of fetuses diagnosed
with cystic hygroma in the first trimester in relation to nuchal
translucency thickness. Prenat Diagn 2006;26:369–72.

13. Graesslin O, Derniaux E, Alanio E, Gaillard D, Vitry F,
Quéreux C, Ducarme G. Characteristics and outcome of fetal
cystic hygroma diagnosed in the first trimester. Acta Obstet
Gynecol Scand 2007;86:1442–6.

14. Molina FS, Avgidou K, Kagan KO, Poggi S, Nicolaides KH.
Cystic hygromas, nuchal edema, and nuchal translucency 
at 11–14 weeks of gestation. Obstet Gynecol 2006;107:
678–83.

15. Chen M, Yeh GP, Shih JC, Wang BT. Trisomy 13 
mosaicism: study of serial cytogenetic changes in a case
from early pregnancy to infancy. Prenat Diagn 2004;24:
137–43.

16. Chen CP, Chern SR, Tsai FJ, Lin HH, Pan CW, Wang W.
Prenatal diagnosis and molecular analysis of trisomy 13
mosaicism. Taiwan J Obstet Gynecol 2009;48:321–2.


