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Established Facts

o Dizygous twins may show confined blood chimerism due to bidirectional exchange of hematopoietic
stem cells through placental anastomoses.

« Heterogoneic division after triploid conception, parthenogenesis of the ovum, fertilization of the sec-
ond polar body or embryo amalgamation are theoretical mechanisms for XX/XY chimeras.

Novel Insights

o Chimerism is a possible explanation for sexual ambiguity or discrepancies in sexual differentiation of
monochorionic twins.

o Embryo amalgamation or fertilization of polar body 2 can explain the tetragametic pattern found in
these twins.

Keywords caesarean section in the 36th week of pregnancy. Monocho-
Intersexuality - DSD - Monochorionic twins - Monozygous rionic twins are usually monozygous and thus should have
twins - Tetragametic chimerism the same sexual differentiation. In this case, one twin had

female external genitalia, while the other showed ambigu-
ous genitalia. At first, a diagnosis of mixed gonadal dysgen-
Abstract esis was proposed because of the obvious sexual discrep-
Disorders of or differences in sexual development (DSD) are  ancy between the supposedly monozygous twins. Cytoge-
defined by congenital conditions in which development of neticanalyseswere performedtoassurethe sexchromosome
chromosomal, gonadal, or anatomic sex are atypical. Here, status for both children. Male and female cells were found
we report on monochorionic diamniotic twins delivered by  subsequently in both children. While hematopoietic chime-
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rism of monochorionic dizygous twins as a result of twin-to-
twin blood transfusion is a rare but already well-document-
ed phenomenon, to our knowledge this is the first case de-
scription of tetragametic chimerismthat led to intersexuality.

© 2022 S. Karger AG, Basel

Introduction

Human individuals with chimeric constitutions are
rarely detected. Some chimeras are found in the hemato-
poietic system during blood typing or parental analysis
and can often be traced back to a dizygous twin and bidi-
rectional exchange of hematopoietic stem cells through
placental anastomoses. When the respective cell lines dif-
fer in the gonosomal composition (XX and XY) and are
not confined to the hematopoietic system, their distribu-
tion in the body can cause certain health issues. Especial-
ly in the gonads the chimeric distribution may result in
reproductive problems, cause gonadoblastomas or dys-
germinomas, or lead to differences of sexual development
or intersexuality [Madan, 2020; Tate et al., 2022].

Case Report

A 34-year-old woman pregnant with naturally conceived gem-
ini was referred to the hospital at the gestational age of 31+3 weeks
to schedule caesarean section when the ultrasound results were
found ambiguous concerning the external genitalia of one child. A
monochorionic diamniotic placenta was documented and con-
firmed by macroscopic evaluation after birth. Although the par-
ents knew about the possible variance of sexual development in
one child, they expected the birth of two girls.

One of the newborns showed ambiguous genitalia. On its right
side, there was a palpable testicle within a scrotum/labial fold and,
on the left, a labium without any palpable gonad. A phallus/clito-
romegaly was measured with a length of 2 cm. The vagina and
urethra shared a single opening in the urogenital sinus. Further
laboratory investigations during minipuberty within the first week
of life revealed an elevated testosterone level (8.16 nmol/L) as seen
in boys [Johannsen et al., 2018], while estradiol (8 ng/L), FSH (0.5
U/L), and LH (<0.3 U/L) were low, indicating the existence of tes-
ticular tissue with hormone producing function. Ultrasound ex-
ams of the internal genitalia revealed an inconspicuous looking
testicle and epididymis on the right side and on the left a small
uterus (1.1 mL) with no accompanying gonad. Perineally a vagina
was detectable with an atresia of the distal part. Normal results
were revealed for the heart, kidneys, urinary system, and upper
abdominal organs.

The other newborn had female external genitalia. Further in-
vestigations with ultrasound revealed a normal uterus in midline
(3.4 mL), but no detectable ovaries. Blood sampling at the age of 6
months showed no testosterone. Oestradiol was detectable (27.6
pmol/L), as well as an elevated FSH (19.7 U/L) and a low LH/FSH
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quotient, hinting toward the existence of hormone producing ova-
ries.

Heparinized blood samples from both children were analyzed
to clarify their sex chromosome constitution. Fluorescence in situ
hybridization (FISH) with sex chromosome centromere-specific
probes on native blood interphase nuclei, as well as chromosomal
analysis was performed on lymphocyte cultures. Surprisingly,
FISH analysis showed a very low percentage of blood cells with an
XY constitution on a largely XX background in both twins (online
suppl. Fig. 1; for all online suppl. material, see www.karger.com/
doi/10.1159/000528737). In the twin with ambiguous genitalia,
0.46% of the blood cells were found with XY and 0.48% in the twin
with female appearance (Table 1). The presence of male cells in
both twins’ hematopoietic systems was confirmed by chromosom-
al analysis of stimulated lymphocytes after an extensive metaphase
search. Their respective karyotypes were normal with the excep-
tion of two different sex chromosome constitutions (46,XX and
46,XY; online suppl. Fig. 2).

To further assess the distribution of the XY cell line in both
twins, we also analyzed buccal smears using the same centromeric
FISH probes. The results obtained from these ectodermic samples
differed greatly from the mesodermic blood. Here, the phenotypi-
cally intersexual twin showed an almost 15 times higher ratio of
XY cells (6.18% in contrast to 0.42%) than the phenotypically fe-
male twin (Table 1). We were able to confirm the Y-containing cell
line in buccal DNA of the phenotypically intersexual twin by mi-
croarray analysis with an estimated ratio of about 10% (online sup-
pl. Fig. 3).

Additionally, we compared DNA from buccal cells of both
twins and DNA from the parents’ blood cells in order to determine
the twins’ state of zygosity by microsatellite analysis (Table 2; on-
line suppl. Fig. 4). The applied method usually detects DNA con-
tamination larger than 5%. While the phenotypically female twin
showed a common pattern of 1 or 2 STR alleles per marker in the
buccal DNA, the same markers in the phenotypically intersexual
twin revealed up to four different alleles. Twelve from 23 STR-
markers showed additional alleles with much lower peaks, corre-
sponding to the much lower percentage of XY cells in the analyzed
tissue. Eight alleles were identified as paternally, 3 as maternally
inherited. The allelic distribution of the twins in comparison to
their parents allowed us to infer that the XX cell line is very likely
monozygous, after substracting the markers that supposedly rep-
resent the XY cell line. As the XY cell line was detectable only
through the ectodermic DNA of one child in the STR analysis, we
were not able to prove its own state of zygosity, but we assume the
male cell line to be identical in both twins.

We also applied a Deletion Insertion Polymorphism (DIP)
analysis on the twins’ blood and buccal DNA samples, as well as
on DNA samples from parental blood (online suppl. Fig. 5). As
shown in Table 3, we could confirm the monozygosity of the main,
female cell line in both twins. Again, only in the buccal DNA of the
phenotypically intersexual twin 12 of 34 analyzed DIP markers
showed additional alleles of a much lower frequency. Six of these
could be assigned to one of the parents, 1 paternal, 5 maternal.

We chose 2 markers, SRY and D114+, and tried to trace and
quantify them in the twins’ blood and buccal DNAs using droplet
digital PCR (ddPCR; online suppl. Fig. 6) [Stahl et al., 2016]. We
calculated the percentage of the male cell line in buccal DNA of the
phenotypically intersexual twin at a level of 13.55% with the SRY
marker and of 18.46% with the autosomal marker D114+. In its
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Table 1. Percentage of XY cells on XX background in blood and buccal cells from both twins determined by
chromosomal analysis, iFISH, and ddPCR

Method Results Percentage XY cells

Phenotypically intersexual twin

Lymphocyte culture chi 46,XX[51]/46,XY[1]

iFISH on blood smear nuc ish(DXZ1,DYZ3)x1[3]/(DXZ1x2)[655] 0.46%

iFISH on buccal smear nuc ish(DXZ1,DYZ3)x1[64]1/(DXZ1x2)[1036] 6.18%
ddPCR blood DNA SRY/D114+ 0.59%/1.23%
ddPCR buccal DNA SRY/D114+ 13.55%/18.46%
Phenotypically female twin

Lymphocyte culture chi 46,XX[170]/46,XY[1]

iFISH on blood smear nuc ish(DXZ1,DYZ3)x1[3]/(DXZ1x2)[624] 0.48%

iFISH on buccal smear nuc ish(DXZ1,DYZ3)x1[5]/(DXZ1x2)[1195] 0.42%
ddPCR blood DNA SRY/D114+ 0.54%/0.98%
ddPCR buccal DNA SRY/D114+ 0%

Both twins show a similar percentage of chromosomally male cells in native blood smears. Depending on the
method, a 13-23 times higher count of XY cells could be detected in the buccal smear of the phenotypically
intersexual twin.

Table 2. Microsatellite analysis on DNA

from buccal cells from both twins and Marker Phenotypically Phenotypically Mother Father
parental blood female twin intersexual twin
Amelogenin 104, 104 104,104, 109 104,104 104,109
D1S1656 231,248 231,248 248,248 231,248
D25441 356, 356 356, 356 356, 360 356,356
TPOX 280, 280 268, 280, 280 268, 280 268, 280
D2S1338 250, 254 250, 254,258 254,262 250, 258
D3S1358 124,128 124,128 124,124 128,128
FGA 345,349 345,349,353 345,345 349,353
D55818 130,138 130,138 130,130 138,138
CSF1PO 337,345 337,341,345 337,341 337,345
D75820 228,232 228,232 228,232 228,228
D8S1179 218,222 218,222,226 222,222 218,226
D10S1248 302, 306 302, 306 306, 306 302,310
THO1 161,173 161,173,176 173,176 161,176
D12S391 312,316 312,316,328,332 312,332 316,328
vWA 142,154 138,142,154 142,154 138,154
D13S317 183,187 183,187,191 183,199 187,191
PENTAE 413,428 413,428 413,413 428,433
D16S539 278,286 278,286,290 278,294 286,290
D18S51 158,170 153,158,170 153,170 158,162
D195433 188,194 188, 194 188,188 188,194
PENTA D 403,413 403,413 403,413 403, 403
D21S11 223,229 223,229 215,223 229,229
D22S1045 330,333 330,333 330,333 318,330

Note the STR-markers with three or four alleles in the phenotypically intersexual twin
(bold), assigned - if possible — to their parental origin.
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Table 3. DIP marker analysis on DNA from

the twins’ buccal cells and parental blood Marker Phenotypi.cally .Phenotypicall)./ Mother Father
female twin intersexual twin

AMX/Y AMX, AMX AMX, AMX, AMY AMX, AMX AMX, AMY
HLD106 D106+, D106+ D106+, D106+ D106+, D106+ D106+, D106+
HLD70 D70-, D70+ D70-, D70+ D70-, D70+ D70-,D70-
HLD84 D84+, D84+ D84-, D84+, D84+ D84-, D84+ D84+, D84+
HLD103 D103-,D103+ D103-, D103+ D103+,D103 D103-, D103+
HLD104 D104-,D104- D104-,D104- D104-,D104- D104-, D104~
HLD116 D116-,D116- D116-,D116-,D116+ D116-,D116+ D116-,D116-
HLD112 D112-,D112+ D112-,D112+ D112-,D112+ D112-,D112-
HLD307 D307-,D307+ D307-, D307+ D307-,D307+ D307+, D307+
HLD310 D310-,D310+ D310-, D310+ D310-,D310+ D310+,D310+
HLD110 D110-,D110+ D110-,D110+ D110+,D110+ D110-,D110-
HLD133 D133+,D133+ D133, D133+ D133-,D133+ D133-,D133+
HLD79 D79+, D79+ D79+, D79+ D79+, D79+ D79+, D79+
HLD105 D105-,D105- D105-,D105-,D105+ D105-,D105+ D105-,D105-
HLD140 D140-,D140- D140-,D140-,D140+ D140-,D140+ D140-, D140+
HLD163 D163-,D163+ D163-, D163+ D163+,D163+ D163-, D163+
HLD91 D91-, D91+ D91-, D91+ D91-, D91+ D91-, D91+
HLD23 D23+, D23+ D23-, D23+, D23+ D23-, D23+ D23+, D23+
HLD88 D88-, D88- D88-, D88-, D88+ D88-, D88+ D88-, D88+
HLD101 D101-,D101- D101-,D101- D101-,D101+ D101-,D101-
HLD67 D67-, D67+ D67-, D67+ D67+, D67+ D67-, D67+
HLD301 D301+,D301+ D301+, D301+ D301-, D301+ D301+,D301+
HLD53 D53-, D53+ D53-, D53+ D53-, D53- D53-, D53+
HLD97 D97-, D97+ D97-, D97+ D97-, D97- D97-, D97+
HLD152 D152-,D152+ D152-, D152+ D152+,D152+ D152-,D152+
HLD128 D128-,D128+ D128-, D128+ D128+,D128+ D128-,D128-
HLD134 D134+,D134+ D134-,D134+,D134+ D134-,D134+ D134-,D134+
HLD305 D305-, D305+ D305-, D305+ D305-, D305+ D305-, D305+
HLD48 D48-, D48+ D48-, D48+ D48-, D48+ D48-, D48+
HLD114 D114-,D114- D114-,D114-,D114+ D114-,D114+ D114-, D114+
HLD304 D304-,D304- D304-,D304-,D304+ D304-,D304+ D304-, D304+
HLD131 D131+,D131+ D131-,D131+,D131+ D131-,D131+ D131+, D131+
HLD38 D38-, D38- D38-, D38- D38-, D38- D38-, D38+
HLD82 D82-, D82+ D82-, D82+ D82-, D82+ D82-, D82+

Note the additional minor DIP markers in the phenotypically intersexual twin (bold),
assigned - if possible — to their parental origin. The results of the twins’ blood cells’ DNA are
not shown, as they were identical to the buccal DNA of the phenotypically female twin.

blood DNA, we found levels of 0.58% and 1.23%, respectively. In
the blood DNA of the phenotypically female twin we could detect
a level of 0.54% for SRY and 0.98% for D114+, while we were un-
able to trace them in the DNA sample gained from a single buccal
swab (Table 1).

Discussion and Conclusion

During pregnancy, various possible explanations were
considered to explain the twins’ sex difference, from er-
roneous assessment of monochorionicity to congenital
adrenal hyperplasia with individual expression, somatic

Tetragametic Twins

mutation or Turner mosaicism. Surprisingly, the diagno-
sis of 46,XX/46,XY chimerism was revealed in both chil-
dren, but with a very different percentage in ectodermal
tissue.

When chimerism is detected in the hematopoietic sys-
tem of monochorionic diamniotic twins, it is usually
caused by a twin-to-twin blood transfusion during preg-
nancy and an exchange ofhematopoietic stem cell through
vascular anastomoses. Artificial reproductive treatments
seem to enhance the formation of monochorionic dizy-
gotic twins and hence hematopoietic chimerism, as it is
rather frequent in this constellation [Peters et al., 2017].
Very few twin cases are published that show chimerism
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phenotypically
female twin

Fig. 1. Origin of the tetragametic chime-
rism. In this case, two possible mechanisms Xs
can be envisioned: either two independent
zygotes fused (a) or double fertilization of b
ovum and polar body 2 occurred (b).

phenotypically
intersexual twin

in cells other than in hematopoietic tissues. These find-
ings, commonly made in buccal smears, were often as-
sumed to have arisen from bone marrow stem cells which
are able to differentiate into mature cells of various or-
gans as confirmed by human allogenic transplant studies
[Bogdanova et al., 2010; Fumoto et al., 2014].

With an incidence of 1:4,500 to 1:5,500 [Sax, 2002; Lee
et al., 2016], ambiguous or intersexual genitalia can be
caused by a range of genetic mutations affecting either
primary gonadal differentiation or interfering with sex-
specific steroid production or the sex steroid signal trans-
ferring cascades.

The most common causes for non-sex-specific gonad-
al differentiation are forms of Turner mosaicism. These
implicate a complete or partial loss of the Y chromosome
due to one or more mitotic or meiotic errors. As a conse-
quence, mosaicism of a cell line with monosomy X and
one or more cell lines containing a common or derivative
Y chromosome including the SRY gene are present. Based
on the amount and distribution of SRY-carrying cells in
the early gonad, tissue-specific testes differentiation may
take place. This can result in a male, intersexual or female
phenotype.

Very rarely, mosaicism or chimerism between other-
wise normal XX and XY cell lines can be found. The in-
dividual phenotypical sex differentiation depends on the
mosaic or chimeric distribution in the gonads. In the case
of mosaicism, a 47,XXY conception is assumed, followed
by early mitotic losses of the Y chromosome in one cell
line and one X chromosome in another [Zech et al., 2008].
As the organism developed from one fertilized ovum, mi-
crosatellite analysis can only detect up to 2 alleles per lo-
cus. Contrary to that, chimeras will show markers with
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more than 2 alleles present. Phenotypically female, inter-
sexual or male chimeras are described, sometimes only
detected due to fertility problems or other health issues
[van Bever et al., 2018; Hercent et al., 2019] or even be-
cause of abnormal results during parentage testing.
Madan [2020] reviewed XX/XY chimeras and discussed
3 basic theoretical ways how they can arise: (1) Tetraga-
metic chimeras formed by fusion of 2 zygotes (2 ova fer-
tilized by 2 spermatozoa) or (2) by a fertilized ovum fused
with a fertilized second polar body. In these cases, up to 4
different alleles per STR marker are detectable by micro-
satellite analysis based on 2 non-identical maternal and
paternal haploid genomes, respectively. (3) Also, triga-
metic chimeras can be found. Here, a maximum of 3 al-
leles per marker can then be shown using microsatellite
analysis. Some of them seem to involve parthenogenetic
division of the female pronucleus and fertilization of the
2 daughter cells by 2 spermatozoa [Giltay et al., 1998;
Strain et al., 1998; Kawamura et al., 2020]. Masset et al.
[2021] proposed another theoretical model called hetero-
goneic division after triploid conception to explain other
forms of trigametic chimeras, such as the case of sesqui-
zygotic twinning described by Gabbett et al. [2019]. This
theory starts with a triploid zygote, followed by a genome
reduction to diploid cells via a tripolar spindle apparatus
and uneven spindle apposition. Also, selection against
one of the diploid cell lines has to be assumed to end up
at a trigametic chimera with only 2 cell lines.

In our twin case, based on the presence of 2 maternal
and 2 paternal genomes, the monozygotic origin of the
XX cell line and the presence of the XY cells in both twins
can be explained by tetragametic chimerism. The micro-
satellite analysis of the phenotypically intersexual twin

Wimmer et al.
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showed the presence of up to 4 different alleles of the mo-
lecular markers and thus confirmed a tetragametic state.
The non-appearance of third or fourth alleles in the mic-
rosatellite analysis of the phenotypically female twin, de-
spite the proven existence of the XY cell line by FISH
analysis in buccal smear and blood cells, is most likely due
to its very low ratio (as shown in Table 1). Parthenoge-
netic partition of the ovum can be excluded because of the
additional maternal alleles present for the markers CSF-
1PO, D12S391, and D18S51 (Table 2). The DIP marker
analysis confirmed these results with 5 maternally inher-
ited additional markers (D84-, D116+, D105+, D23-,
and D131-; Table 3). Also, heterogoneic division after
triploid conception is ruled out because of the additional
maternal and paternal markers found in this case. As
shown in Figure 1, both amalgamation of dizygous twins
and secondary twinning, as well as fertilization of the
ovum and the second polar body, can explain the tetraga-
metic patterns that were found in STR and DIP analysis.

With ddPCR we were able to trace two of the DIP
markers that represent the XY cell line, one Y-chromo-
somal (SRY) and one autosomal (D114+), in the meso-
dermic tissues of both twins and the ectodermic tissue of
the phenotypically intersexual twin. The ddPCR calcula-
tions of the percentage of XY cells on the XX background
were generally a bit higher, although comparable to the
FISH results (Table 1), with the exception of the buccal
DNA sample from the phenotypically female twin, where
the detection of the XY cell line failed. We assume that the
DNA, extracted from a single buccal swab, did not con-
tain sufficient male cells due to the mosaic distribution in
its buccal tissue. The FISH analysis, performed on cells
from another swab, showed only 5 of 1,200 analyzed nu-
clei with a male sex chromosome constitution. With re-
spect to screening for low-level chimerism, molecular cy-
togenetics shows some advantage due to the possibility to
analyze individual cells.

Monozygotic twinning happens at a very early stage in
fetal development with a frequency of 1:250 pregnancies.
In approximately 30% of monozygous twins, twinning
takes place during the first 3 days of pregnancy and results
in a dichorionic/diamniotic fetal development. If twin-
ning occurs between day 3 and 8, it results in a monocho-
rionic/diamniotic pregnancy (~70%). Twinning between
day 8 and 13 leads to monochorionic/monoamniotic
twins (~1%), and after the 13th day, to Siamese twins
(1:70,000 births) [Entezami et al., 2002; McNamara et al.,
2016]. Hence, if we assume an originally dizygotic twin
conception and embryo amalgamation in our case, the
fusion should have happened before “monozygotic”

Tetragametic Twins

twinning between day 3 and 8 (Fig. 1a). One argument
against the theory of embryo amalgamation is the exis-
tence of the zona pellucida. It is formed around the devel-
oping ovum prior to fertilization and is maintained until
nidation on the 6th/7th day. It seems rather unlikely that
2 normal zygotes with intact zonae pellucidae are able to
fuse before nidation. For a possible amalgamation, the 2
zygotes would then have to nidate at the same spot. Thus,
the temporal and spatial window for a theoretical fusion-
fission event that would result in a monochorionic, diam-
niotic twin pregnancy is very narrow. On the other hand,
double fertilization occurs rather frequently, usually lead-
ing to triploid zygotes and early pregnancy loss. Given
that the female meiosis 2 resulted in a fertilizable polar
body 2 (Fig. 1b), no fusion event is necessary to explain a
chimeric, tetragametic embryo after double fertilization
[McNamara et al.,, 2016]. Common monozygotic twin-
ning could then lead to the results we found in this twin
case. Therefore, it seems the most likely explanation in
our case. Rodriguez-Buritica et al. [2015] described a ge-
netically comparable chimeric case of sex-discordant
monochorionic twins, but with a much higher male cell
count.

Sex differences between chimeric twins are most like-
ly caused by unequal distribution of XX and XY cells in
their gonads. The gonads derive from the primordial
germ cells that begin to form at the yolk sac in the prim-
itive streak around the third week of gestation. In the
sixth week of gestation the primordial germ cells migrate
and divide during embryogenesis to form the genital
ridge and later differentiate into functional gonads. The
first sign of testicular determination is the tight packing
of germ cells and somatic (early Sertoli) cells to form
seminiferous cords. The differentiation of the Leydig
cells is dependent on the formation of the Sertoli cells
and seminiferous tubules [Ostrer, 2001]. The differentia-
tion of germ cells into spermatogonia is linked to contact
with Sertoli cells, which usually consist only of XY cells
[Palmer and Burgoyne, 1991]. It is thought that the de-
gree of testicularisation of the developing gonad is deter-
mined by its ratio of XY versus XX germ line cells. Thus,
the development of the external and internal genitalia of
those individuals affected by chimerism of cell lines with
different sex chromosome constitutions varies widely,
appearing either inconspicuously male or female or
showing different degrees of ambiguous genitalia [Choi
et al., 2019]. Due to their mutual state of XX/XY chime-
rism, both twins in this case are to be considered geneti-
cally intersexual, even though one appears female at first
glance.

Cytogenet Genome Res 2022;162:378-385 383
DOI: 10.1159/000528737

202 Joquisidag g uo Jasn ulpeg ulzipawsieysianun - eiueyd Aq ypd-2£/825000/00006€/8L€/2/291 4pd-ajoile/160/wod 1aBe//:dpy woly papeojumog



An elevated, though nonspecific risk for gonadoblas-
toma and dysgerminoma has been discussed for patients
with ovotesticular tissue or mixed gonadal dysgenesis.
The ongoing medical care of the twins includes regular
monitoring of the gonads. The testicle in the child with
the ambiguous genitalia still looks inconspicuous; no go-
nad on the left side is seen. Due to the young age of the
two children, no prognostic statement regarding gender
identity, gender role or sexual orientation can be made.
In the case of the twin with the female external genitalia
without any detectable testosterone, a female develop-
ment was assumed. In fact, both her gonads, looking like
ovaries, were confirmed during recent sonographic anal-
ysis.

In Germany, any sex reassignment surgery without the
individual’s consent, except for life threatening situa-
tions, is forbidden by law (§ 1631e BGB) in order to sup-
port healthy sexual and gender identity development. The
family was attended to by pediatric endocrinologists, psy-
chologists, and social workers during the first 18 months
after birth, and this will be continued with longer inter-
vals during childhood. In addition to information about
their children’s variance of sex development, they also re-
ceived peer counseling. The family first decided to regis-
ter both children as female, although the German law of-
fers “diverse” or “without sex assignment” as options to
“female” or “male.” Having had time to observe their chil-
dren’s behavior and their individual differences they are
now considering to give both kids a second and more gen-
der-neutral name.
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