
INTRODUCTION

Chimerism refers to a condition in which an organism

has different cell lines that originated in different zygotes.

Chimerism is different from mosaicism, which refers to

a condition in which different cell lines originate from

the same zygote. The presence of 2 different cell lines in

a person  is generally presumed to be mosaicism since

mosaicism is much more common than chimerism. How-

ever, if a blood karyotype of an individual reveals an

admixture of cells with 46,XX and 46,XY, the possibility

of chimerism increases. Chimerism is an extremely rare

event in humans, although it is common in animals.

Herein, we report a case of chimerism that is limited to

blood lymphocytes in a dizygotic dichorionic twin preg-

nancy; we also report the clinical implications and labo-

ratory evaluation of the case.

CASE REPORT

A 33-yr-old woman pregnant with twins was referred

to an obstetrics clinic with the finding of fetal heart

anomalies at 28 weeks of gestation. The pregnancy was

achieved via in vitro fertilization (IVF) with intracyto-

plasmic sperm injection according to a protocol followed

in a private fertility clinic. Ultrasonographic examina-

tions revealed that one of the twin fetuses (twin A) had

cardiomegaly, severe tricuspid valve regurgitation,

enlarged right atrium, and a hydrocele, while the other

(twin B) was suspected to have intrauterine growth

restriction. In addition, the placenta was suspected to be
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a dichorionic, diamniotic placenta. The fetuses were of

different sex, and twin A was larger than twin B.

At 34 weeks of gestation, the patient was admitted to

the obstetrics clinic with vaginal spotting and regular

contractions. Ultrasound scan performed after admis-

sion revealed that twin A had no heart beat, and there-

fore, labor was induced. The woman delivered a stillborn

male child and its female twin (twin B), and refused fur-

ther evaluation, including an autopsy, of twin A. Twin B

had Apgar scores of 7 and 8 at 1 and 5 min, respectively.

No structural abnormalities were detected in twin B.

Karyotyping was performed on peripheral blood lym-

phocytes of twin B; analysis revealed a mixture of 46,XY

and 46,XX cells (chi 46,XY[13]/46,XX[7]) (Fig. 1). A FISH

study was performed on the buccal cells from twin B by

using CEP X/Y probe (Abbott Molecular Inc., Des Plaines,

IL, USA), which is specific for the alpha satellite of the

X centromere region and satellite III of Yq12. The analy-

sis revealed X-probe signals in 500 interphase cells (nuc

ish Xcen(DXZ1x2)[500]) (Fig. 2) with no signals of Y-

probes. Pathologic examination of the placenta con-

firmed a dichorionic, diamniotic placenta. The baby

showed no abnormalities of the external genitalia, but

the uterus was not visible ultrasonography performed at

day 26. This finding can be attributed to the under-fill-

ing of the child’s urinary bladder, which caused difficul-

ty in discriminating her uterus from her bowel. Follow-

up ultrasonography performed at day 29 revealed a

uterus-like structure. Another follow-up ultrasound

scan was scheduled to be performed after 1 yr to confirm

the presence of a uterus. Furthermore, a chromosome

study will be repeated to check whether the chimerism

is transient or persistent.

DISCUSSION

When an admixture of cells with 46,XX and 46,XY is

detected, it should be determined whether the admixture

is present in the entire body or limited to the blood. Blood

chimerism is defined as the condition characterized by

the presence of cells from at least 2 zygote lineages in

only the lympho-hematopoietic system. To distinguish
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Fig. 1. G-banded karyotype of the patient’s peripheral blood showing an admixture of 46,XY (A) and 46,XX (B) (chi 46,XY[13]/46,XX[7]).
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Fig. 2. FISH X/Y showing that all interphase nuclei have XX sig-
nals (nuc ish Xcen(DXZ1x2)[500]).
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whole-body chimerism from blood chimerism, molecular

analysis of blood cells and non-hematopoietic tissue

(e.g., buccal cells, hair, and nails) by performing PCR

and FISH is necessary. The clinical phenotypes of whole-

body chimeras may be a normal fertile female [1], inter-

sex disorder [2], or normal males [3]. Individuals with

blood chimerism show no abnormality in relation to sex-

ual development [4-6]. Therefore, careful examinations

of the external genitalia and reproductive organs as well

as further laboratory investigation are important when

chimerism is revealed in a blood karyotype.

In twins, chimerism has been reported to result from

the transfusion of hematopoietic stem cells between

fetuses through vascular anastomoses of placentas dur-

ing the first trimester. Blood chimerism has been detect-

ed in 8% of twins and 21% of triplets [7]. It has been sug-

gested that twins may have long-term blood chimerism

postnatally because twins acquire immunotolerance to

their sibling’s cell type. Sudik et al. [6] reported the case

of a 30-yr-old woman with blood chimerism.

Interestingly, the major proportion of XX/XY in blood

cells does not necessarily indicate the true genetic cell

type [8-10]. Interpretation of cytogenetic findings of

twins warrants careful attention since minor cell popu-

lations may not be analyzed during conventional cyto-

genetic analysis. If the missed minor population is the

true genetic cell type, the condition can be misdiagnosed

as gonadal dysplasia, as in the case reported by Johannsen

et al. [11]. Another implication of twin chimerism would

be evident in blood group testing. The presence of chimeric

blood groups may yield mixed field agglutination in ABO

grouping test, thereby making crossmatching more dif-

ficult [12].

In this case, the 46,XX/46,XY karyotype was limited

to the blood cells, which was consistent with the finding

of no definitive abnormality relative to sexual develop-

ment; however, repeat ultrasonography was necessary.

The unusual discovery of a dichorionic placenta in this

case should be noted since most previous studies report-

ed cases of blood chimerism from monochorionic rather

than dichorionic placentas [4, 10]. In cases in which a

monochorionic placenta occurs in a twin pregnancy, vas-

cular anastomosis is well-described and can lead to blood

chimerism as well as twin-twin transfusion syndrome.

In contrast, interplacental vascular communications

occur only with very rare exceptions in a dichorionic

placenta, even though the 2 placentas are completely

fused and appear macroscopically inseparable [13]. Phe-

lan et al. reported a case of opposite-sex dizygotic

dichorionic twins showing vascular anastomosis and

blood chimerism confirmed by injection study [14]. The

mechanism underlying blood chimerism was not fully

investigated in this study, which can be a limitation of

this study, although the most probable explanation is

interplacental vascular anastomosis.

In summary, we report a case of 46,XX/46,XY chimerism

in dizygotic dichorionic twins. Blood chimerism was

confirmed by performing FISH on the buccal cells of the

patient. Interestingly, this case is one of the very few

cases in which blood chimerism developed from dichori-

onic and not monochorionic placentas. In addition, the

case provided important viewpoints regarding the inter-

pretation of cytogenetic analysis and laboratory investi-

gation in case of blood chimerism in twins of the oppo-

site sex.
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