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Confined Blood Chimerism in Monochorionic
Diamniotic Dizygotic Twin

Do-Hoon Kim

Department of Diagnostic Laboratory Medicine, Keimyung University School of Medicine,
Daegu, Korea

Monochorionic diamniotic dizygotic (MCDADZ) twins are extremely rare. Howev-
er, MCDADZ cases have been reported as in vitro fertilization-embryotransfer has
become more common and genetic tests have become possible. In MCDADZ twin,
vascular anastomosis occurs by sharing the placenta, then twin-twin transfusion
syndrome or the confusion in blood typing or genetic test due to blood chimerism
can occur. Authors report a case of MCDADZ twin who showed blood chimerism
detected by karyotyping and chromosome microarray. They were born through in
vitro fertilization, and confined blood chimerism was diagnosed by additional short
tandem repeat study. Although there was no twin-twin transfusion syndrome or dis-
concordant blood-typing in our twins, genetic counseling and long-term follow up
is needed for possible confusion in laboratory test due to persistent blood chimerism
in the future.

Keywords: Arteriovenous anastomosis, Chimerism, Fertilization in vitro, Microsat-
ellite repeats, Twins

Introduction

7]#|2}5(Chimerism)> A& T2 G848 7H & o4 7HAlolA feid A=
0] 419 = HE 8= &ol2, JATtolA 7|vEkso] TEE= B4= 4\—%
71014] 59 ol fE BRI A7} Ao A TEEE HF 7|vEkgo] tiEEo]
oH1]. o} E=A AAA 71leksol & o= A=t A4l9] A7t B A1
2 YehE A417]d 2(whole body chimerism)¥} d9vto] 491 Fe &2 Hol=
g Aot 7| 2k5(confined blood chimerism)©| AT} HAZ|H2HEL F719] Hfjot
7t AjtE] o] shue A2 FAE ZHleksat 19 A 52 shuhe] AR T
B 212/ (parthenogenetically activated) 'dAeF =48 HF-, &2 F709 A2 &
A 9 SA|(polar body)et =4 =]0] AB7|= 7H2ksol LA Uct2l. AHd Y
7|52 oled 5 ol(dizygotic twin)oll 4] Efjol-Efjotd Ato]o] wWeko 2
Qs 7= sl Ay 7lHEkgol thiEAoln, AP0t FHHAlA £

3] FAEAY 50|17t 8 ZFF(Twin-twin transfusion syndrome) 2.2 2=
= 497k St

A= T FL-§ Y FF H(monochorionic diamniotic) %-5-0] Aot HAL &
5] ATy 7|vjEkgo] AiE FHEE sty Sote] S8 ST AAA|
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AA 9 g2 AHRFE(short tandem repeats, STR)AAY, A=t
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Case report
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1,940 g(10-25 WELE), A4 42 cm(10-25 WE5) HZ| &
31 cm(30 WESS)0|QiTt. AtR= 3742 4l F Ede HEe

AT o A F THRAS B, A} 4 oA A
4715 Holil 53 o] Aade TAEA] Yokt ot 9] A
o] gujQl ok HolE, A% 1,850 g(3-10 MEL]5), A%
42.5 em(10-25 H1E91%) W E8 30.5 cm(25-50 HE-9l)0lH
A A EA AA71E Bolal BEe ol A EHEA o
ot #oH2 HS5F<(Turner syndrome) HiAISH] f15f A4
Auto] Az ol o] AR A AAF Q= QUet. AlFgE A

;

A (B

A AANA 46,XX[101/46 XY[4012 JGHA] /0] T2 F74
O] Ajzzto] 419l P2 WHE . FAA o] L= ofF o] AA
ol AEH X FAA= 271 vk, Y FAA= 1719 w|9he] A
< o WEEoH, FAMA HetH o g dlRrISY eEE
t} Hi(single nucleotide polymorphism) ¥ o] thFst HI &R
A9l FeE T A (Fig. 1). Frot19] HAFE o] wtet Sofo]
A= FAA GAReE GAATto| T2 olg|o] FARE F7HE HAISH
At Folao] AMA| A A = 46,XX[15]/46,XY[35]12 HA| &+
AzZto] 4R1 @A4do] il FAA o] Z 2 ofo]of Ak ofot
ot 22 X, Y FA SA HE E FEAA Q] thR G w2
LEETEE §4% HlEo] BREUT. HHY 7S o R
£ Yoti7| {5l Soh1t ghop20] A, LA TARE 1L K
o] Folof tfsf Zzt A2 AMNHE HARE Akt 1 A
TG A oM = F Shof i RRERE fHE 27149 o
/3 (STR marker)7to] HEE L, EHoJA = npAof| w2}
TFEAUATE 24 2710014 47171A] S = ATKTable 1). THRA]
SlolE2 EF FE9 dd-g Ry T4 o]zt AsololHA &

=
At HolAl = EAMY 7z dS & = AT Foks2 @
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Fig. 1. Chromosome microarray results of our patient (XX/XY chimerism), normal male and normal female. (A) Log2 Ratio of X chromosome
(part of X chromosome). Normal female reveals mean O Log2 ratio and normal male reveals mean -0.5 Log2 ratio indicating two X copies and
one X copy, respectively. Our twin patients reveal Log2 ratio lower than 0, but higher than -0.5 indicating X copies lower than two copies. (B)
Log2 Ratio of Y chromosome (part of Y chromosome). Normal female reveals zero Y copy and normal male reveal Log2 ratio -0.5. Our patients
reveal lower than -0.5 Log2 ratio indicating lower than one Y copy number. (C) B allele frequencies (BAF). Normal female and male reveal three
kinds of BAF pattern (estimated genotypic combinations; AA, AB, BB). Our chimeric patients reveal five kinds BAF pattern (estimated genotypic

combinations; AAAA, AAAB, AABB, ABBB, BBBB) suggesting chimerism.
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Table 1. Short tandem repeats (STR) marker analysis of peripheral blood and buccal cells from father, mother and twin patients. The mixed
pattern of STR markers between twin 1 and twin 2 are found only in blood not in buccal cells, especially in markers of D21511, CSF1PO,

D165539, D251338, D18S51, D5S818 and AMEL

Father Mother Twin 1(female) Twin 2(male)
Blood Blood Blood Buccal cell Blood Buccal cell
D8S1179 14 11,14, 14 14 14 14
D21S1 29,30 30,31 29,30,31 29,31 29,30,31 30,31
D7S820 12,13 1 11,13 11,13 11,13 11,13
CSF1PO 12,13 9,12 9,12,13 9,12 9,12,13 9,13
D3S1358 16 15 15,16 15,16 15,16 15,16
THO1 6,9 69.3 6 6 6 6
D13S317 9,12 12 12 12 12 12
D165539 10,13 9,10 9,10,13 10,13 9,10,13 9,13
D251338 19,25 23,25 19,23,25 19,23 19,23,25 19,25
D19S433 14,16.2 14 14 14 14 14
vWA 16 16,17 16 16 16 16
TPOX 8 8 8 8 8 8
D18S51 16,18 12,20 12,18,20 12,18 12,18,20, 18,20
D5S818 10,12 13,14 10,12,13,14 10,13 10,12,13,14 12,14
FGA 22,23 23 23 23 23 23
AMEL XY X XY X XY XY
Ao Qg Ay EYA| 773 LotEr] fof TolEY ST WA= o AW XX/XY 7|H| 2kEa A ol 4
YAFANE AT, F Boh BE ZS ArE AL YT 5ol s
AAVG BUA 27 WA ookt AR Bolslol § TUGme} S} ofghd Aol i EF A9 oo
VAL 1] 919 F71 MO GUAUAE BRIAAL, Wt 2 4% 3 2ol BHOR S e Al )
£ o4 flo] Y53t AHE E skl WA gotE o] shte] gruts ZHRAA | At F Y 8=
o] 2H Ao olu| Q]FA|ZZ %K outer cell mass)2] o] o]Fof
Discussion A AR ZAE 492 dAY7 "ol AgE e sty dd-E
2o} 5o o)ghd Aol A4 PAlo]A P RE7] A
G52 £t A5ol= ot iRt} F£709] a7kl Aot A FEE7] A&sFEET(7], AS7HA] Hard S89]
Fe R A4 AEololy ojghy Aol e B0l & Ro| AolBsgel 90|L & BolsE AjgLAon 9
HA92 degoR Il BUSI S AFelE U BRolh AT g A A 5
WS Z935t2 2 gHH] 3 E3Hanastomosis) 0.2 Q15] A% AAEE, N5 AA7F A2 0] 88, & 5of I3k i T3
ozt ol AQlo] WAISL, ot Aot $BEHRI B Ee] PsAL B 2 9S4 154715 ShTHs]
okt ATE 2T 5 ) AR FUBFRL MBI DGR T Gele] olebl AEole HEo $UET
Suls gulo] Bgto] ol2olA WA BFYA Wolo] Aeho 2 Wk ohjet oderiN EAEE 2T 4 ot Fo] 4
dot BEe WY, 49l FrataFol WAL WBOR 0% AT FAYUAY BRUNE 2T 5 AT, YA oI
of h 1390 MER BATT HASWY Rkt Aol W FRAN A SAolE EEo| U 4 ek FeIAE A9
. 1o%o1w A@é}% Ao el Qria] B IS AW H IS HOR ol Bl gmolgfu} ojghy 45olo] 4 ol
7Aool £ BFTT TS HolA] ok, 2 9] 7ldlglEo] RE v} Q=d[9], A= HES El,
o= of EENA olgdelle S oS Holx] ¢S AHE A% 2374%e] WA BAE Ho] 27h AXE Fol Azt
o e, AR T gole] o] A T 4% 302 AdE FeUt E e 3t 4ol ohE 450l % ofop
RE 717 dAjeh o ot glet. A4 Aolold BEst o) Woalol A Tk XY AEFO R A0 gonadal dys-
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O A2 At Qloj A7) &= st A Rl10] HojA® 7|HEks i

5= 7] HZell11] Ag%lo] | & == Aol
= A9 A48 S o] 4A AHE a7tk tiFE B8l
A golo] PP 7|H2tsS Holu IR Aol 2 9 ot
E AlZ& 7|H2hEo] Bi%7| = st ol Heh 27]o] Hj
ohggo] dojuA BlEHE Ao & HYTH12,13].

2 g2 Z2 EAY AGOE BAFAAMY EUA &4
Holz] oot S & ke AIAIN HhE FH o2 HARE o
A AR} A Auto] A Zofg o] HAA 7lH|ek5o] o4 E]
UL, F-2AHEHE HALE FoAof g 7vletsdol &l |
ZBFolch. AMAHAR= F A5elxt o] th2rH BEE Zdo]
7FssHAIRE AdEo] 22 A= A& o /e 9Aol AL, |9
Aoto] 2 ofgo] HAL: GRS L EUEH A3 2oE
HAYSES 5 5 ArKTable D[14]. F2AHRHE FA= B
3t 5422 genetic locus)oll A §-43 2] TH S o]-&5ff Al 4
US5= AEL & U= HAE, FAA oA 2ol o]t HZA
o] -golstal Hrt A 4SS et 5 ek BE o fR=}
oAM= R 7—}7—}01]/\1 A FAges 4= A ¥
(monozygous, &FFHY) EE F7H] F(heterozygous, °1F-F-4
F)9] FHFS HolA Hrt. v §F FHAR A 37F4] o)<
A E (tri-allelic, tetra-allelic) HATHH M ZAYZS o4 &=
UL, 53] of2] FHAF A o] Fifo] HHE FF H% ks
‘go] ot & gols2 TN} AT A| L i &
15709] AAAA] 9 g 591l thsh A-2>AuHE AARE A9
S, TR EA o7 HARE SELIA 374 F4Fol, 17919
/\1b 4717 9] o] B EH U vhH A oA = B

F-ofol dish 2714 gkl TEE AT e £ 143
—.—ES’} o] fARS SEHCE HHsilS wf gom, ok
= ojgHd sololm NIt HiHh-S S5l 4= wekE o] 7]H=k

o] AEHUH Ao AU
SUHolM = ALldgrAol 5HA TAdFEY T4 o7y
ol A7 LEA7] AR, 2 7ol A = o] =gt A7}

Aol whet A 9] A5 Atlell A Al A ofzeh T4y
S U= FAIHON e AP e o7 2 o Hel
oF E3 S oyt "6}%"] Aot 271 A& Al ol B
°]9] 7Fs/d& Aol FaL BAFHAR} FAHAE HTshs A
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