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A Complex Chromosomal Rearrangement Involving 46,XX,t(1;7;16)(p32.1;g22;,q13) ina
Female with Recurrent Miscarriages After in vitro Fertilization
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Balanced complex chromosomal rearrangements involving three or more chromosomes are often detected in phenotypically normal female pa-
tients with an adverse obstetric history. Here, we report a 32-yr-old phenotypically normal female with a history of multiple in vitro fertilization
(IVF) failures and carrying a balanced complex chromosomal rearrangement involving chromosomes 1, 7, and 16. Cytogenetic analysis revealed
the following complex karyotype: 46,XX,t(1;7;16)(p32.1;q22;q13). The patient achieved a twin pregnancy after IVF, although no heartbeat was de-
tected during the sixth gestational week checkup. Tissues from intrauterine fetal demise were tested for chromosomal analysis and revealed
46,XX,t(1;7;16)(p32.1;022;q13)mat and 46,XY,der(1)t(1;16)(p32.1;q13),der(7)t(1;7) (p32.1;q22)mat. This case illustrates the importance of chromo-
somal analysis in infertile females or infertile females with multiple IVF failures. Therefore, it would be beneficial for patients visiting infertility
clinics to undergo cytogenetic screening for complex chromosome rearrangements before further counseling and prenatal investigations.
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ZstE Q! Infertile female with t(1;7;16)
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Fig. 1. Karyotype of the fetus showing (A) 46,XX,t(1;7;16)
(p32.1;22;913), and (B) 46,XY,der(1)t(1;16)(p32.1;q13),der(7)t(1;7)
(p32.1;922).
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Fig. 2. Karyotype of the female patient (mother of the abortus) with
pseudocolored mFISH (on the right), showing a three-way transloca-
tion involving chromosomes 1, 7, and 16.

www.labmedonline.org 179



MO

ZstE Q|: Infertile Female with t(1;7;16)

o F

i?}“‘*“iﬂZHHH"“ =87 Yehts @ale] oo
18] ool ol 13l Fal g =gy sgﬁzc@.
éﬂ%ﬂZHHH 2 wTg BAS) e of T0%E H HEES

7 ARRL OF 20-25%= AR ol &2 BARAIE 71 2t
AN BILEom, oF 5-10%= AP & WEAEQITH7-9).
Kleczkowska G{101:% St FAHA Al E-& A oF2]of whet A=
o] 71 A B} 7H5A A= 2F5tSATk M=ol A7 AR
A2 A EFAMAREHEL] oF 70-75% = RS A3
M=ol A1 A B2 F/d7] 0] titolH2, 3] A EHFY
H7g A G0l 247 Ak Yedt(s, 9] vhd 7S A
7|o] tiEoly F= o9 AR A FAF Bleol &
TH2, 3] ol AP ET Aol Aol ol B A
HPESRAL11] FAA e E ] BRIl A9 AT o o) AYA]
S0l B #7] whiolll12, 13] F== AAH A Alofl Aj=o] AR
AR AR o] AL 11 5 st @A e 7H Hjolrh HelAk=
SAko] ThA] HQIRES] A IS B3l Aol =
of 71244 Aple] Fe ek tRe 2 AZIETR, 3, 14)
Kousseff G{1512 FAAATHe] =5 7|20 2 Arko] 474 ot
ol o3} Ackdo] 57) o]Afel Lo 2 BE=3Elgich dutdoe g 7}
=/ A o] thEE ARol| &b Ajzo] 7] AuiE-S
K& 52| &8k= A o2 AHFCH], 4] Kausch E[16]% T
Zof w2} DARZE A (three-way translocation), 2)EH 3} 123}
S AN Al E (exceptional complex chromosomal rearrangement)
305 FaF A 9(double two-way translocation)e] 3714 &

o siein) 2 WA A A9 o] A e
7 RH0] AR LR A0 2 /g B9 ERolul 1S oz o
SAIHE A = 4 Sl 7 WA STt 5ok A S-S A
A 1740 27 o3 | Qb= FEl= v EAkeh Al
= A o o i Al =o] A7 A dolTh Al ¥ o]F
PRI A9 27l 32 3709 e A H(reciprocal translo-
cation) = 2HELA Q| (Robertsonian translocation)”} %53 4]
02 BEGL H9R o 20| A7) Ajelolct

o] Zao]| 4] FrFe] -2 46, XX,1(1;7:16)(p32.1;,q22:q13) = A
Ho] 471 o5HQl AR 2 9]ofl &3t whebA] ofufE HAof A
ALE 7154 g FSEAT A} FRo] GAHHA =
AJRYBA] FSHgie) ShAke] SrEfabE R Aol A 46,XX,1(1;7;16)
(p32.1;q22;q13)¢} 46,XY,der(Dt(1;16)(p32.1;q13),der(MDt(1;7)
(p32.1q229] T 74 o) 4l91o] it wAe) 3y
3 20 7A9] A9 2N g1 Aefol % 1)
oz YL A || ot 29| Ths/dS uiAE

=)

;‘.: J

g 1o
ik
p
B
o

ftjo

oo

180 www.labmedonline.org

5= ok A= AANMATEXYR AA 2] ofgt @92 wiAIe
e clon) IS A1 57 A B A T2z
Tqten7} AAE AL 1681 FAA|S] ek A (16q13)7H D5H &
% A ES LRI AR A7 At
THEA T A |(pachytene stage) o] GAA|E0] A2 AlgE= H
w712 gdjo] 60] A (hexavalennE FAJ5HA HTHI7-19]. o]
69] YHA= 33, 42, 5:1, 6:0= 2] E 4= 3 ‘Il ofof| whe} 4
HAA, AN LA AA], chekRt Hreo] St @ AE AHUAE
A Fck o] 220 7 3:382]= w4 E(alternate segre-
gation)o]] &J7t 4k AAUAF At FAN DS 2T 2057, 4248
2= 308 Sele 128, 6:08 8= 28 7= 5 0471419 A
AN FAA] 290] 7HsseH201 o] oA rEfAES] HM
Az 287 B T YA A2 222 3:320f SJsf AdE A
© 2 A7 (17,160)(p32.1;q22,q13)-2> wef/d Eelof 23 FA
A1, 7,169] 74/ G 2] dxte} der(D), der(?), der(16)] Al
& 7R AP E AL o) F FAke] WA rE o] A
Hjjoe] dig o & AMZAECE ¥ der(Di(1;16)(p32.1;q13), der(7)
t(1;7)(p32.1;,q22)+= FAA] der(D), der(7), 162] B+ AE-S 7+
A 2 A= o] AAE vljole] sie o 2 AZEET]
AR AR H ] HIRFo A 7 Al A= S5k L
B 202 BTt Gorski F{31 E A A el do] <
QU 2570 7hF oA 67819 AALS EAsRe] WA Al At
53.7%, AFA-FAE0] 48.3% 2 UERGS-S H 1131tk Batista 512]
> 30709 Sl S HESE Aut frato] oF 50%0ll A Yebde= B
8k Madan 915 60719 S5 HESH A 370l 4
&l HeIRpo| A AL frAte] oF 50%= WERE S Balsko] Gor-
ski G313 -FARRE ZIHE Bk o] g5z HlRbol A f-Ake] 917
o] &2 olfre= v ® FAAAEUA e - d oA =
A FAEE S 7 YA E7L RSO Vs Aol w7 dlwe 2
A 4 ek B3 DR 752 1Al mhek etk 4= Q)
L, 2)7geoll Wzt 1+ *XMMW o] A7 |= A5 A
ol 53%1;] olof wpe} G FHAF A 4= 9len, 3)
782 W] = ARt Ewt @A o] 24 4= 7]
EH—ErC’ﬂ HFA B2 7H ok Z}‘ﬂ AFEAY 71"S 7HE 4
ATH21, 22]. o213t ERtAAAANE HeIREe] v} @Al
£ ogshr] gt g R o2 A fRihe] Al E A Qlrk
7] EFAMAAE-S 7HR] HRARFol A 24 A Rt
2 071 SEuto] B arE]QIhR23, 24]. o]F HaloA] F 129742] &
QL ool A e Em AP A G S 7H vjoh= T 97e]l &
Tk o 2w o] Holxjto] EAto]| A-gstQith | 9F o] At
2} 7k Hel2 7471 oA BRI 23 2 1(6:10:8(q25.1g21.1:q21.D))]
Sl 1719 vjobr B Eid A= o] AleEA] 5

A= A1 7

http://dx.doi.org/10.3343/lm0.2013.3.3.178



2stE Q|: Infertile female with t(1;7;16)

MO

Fom 1(5,1316)(@35.1,932.1,q11.D2] 2= 22719] Hijot F- 274
9] wfjorte] /3 = dFAu oIl 015 174<] HHOPE 2
AA FBAPNEE 7H] FobE Eakstint ofFR o] H
OPZF HP A AMAE TR R S5 AR 2l XH B
A frdehe S3h AdEAR 4R 2 A0 R HuEglon
ofe] Wofl AA tho] vjob-S A5 4= At 2 See] FAtelA
= AL 7L 9kE Ao b EPEW =dSE
& Rt fApoll A S7HAQ1 AP AR o) o] St A
AeEE 7FA1AL Ql=A] 2HQIshs Aol fef e A0 = Azt

= —

J
B 7H ool A XA 1, 79, 10WS JHet = H 35S
AR A ES ASEATE Al -eHA] A oA $RAk= 46,XX
t(1;7:16)(p32.1,q22,q13) 2] HFNF S HEFHSITE Sk A|2)4
Bes AEolE dAls U 657 ARIolA Ejol AFdHtEol
V=R ookt A APERE Ejobe] 220 & HMA EAS
A3 A} 46,XX,t(1;7:16)(p32.1;q22;q13)mat 2} 46,XY,der(1)
1(1;16)(p32.1;,q13), der(Mt(1;7)(p32.1;,q22)mat2] &S LRSI
o] Tl =UoNd B FAoIA AAIEAR %Bﬁﬂ =874
= Hol 30t} EU S eH ol = APt F7E491 A= ¢
sto] GAAAALE o SR AR E 55 Eelst= Aol

203 02 Azt

REFERENCES

1. Pellestor F, Anahory T, Lefort G, Puechberty J, Liehr T, Hédon B, et al.
Complex chromosomal rearrangements: origin and meiotic behavior.
Hum Reprod Update 2011;17:476-94.

2. Batista DA, Pai GS, Stetten G. Molecular analysis of a complex chro-
mosomal rearrangement and a review of familial cases. Am J Med
Genet 1994;53:255-63.

3. Gorski JL, Kistenmacher ML, Punnett HH, Zackai EH, Emanuel BS.
Reproductive risks for carriers of complex chromosome rearrange-
ments: analysis of 25 families. Am J Med Genet 1988;29:247-61.

4. Iyer PA, Vyas JC, Ranjan P, Saranath D. A de novo complex chromo-
somal rearrangement of 46,XX,t(7;15;13)(p15;q21;q31) in female with
an adverse obstetric History. Int ] Hum Genet 2009;9:139-43.

5. Patsalis PC, Evangelidou P, Charalambous S, Sismani C. Fluorescence

http://dx.doi.org/10.3343/lm0.2013.3.3.178

in situ hybridization characterization of apparently balanced translo-
cation reveals cryptic complex chromosomal rearrangements with un-
expected level of complexity. Eur ] Hum Genet 2004;12:647-53.

6. Rodriguez MT, Martin MJ, Abrisqueta JA. A complex balanced rear-
rangement involving four chromosomes in an azoospermic man. J
Med Genet 1985;22:66-7.

7. Batanian JR and Eswara MS. De novo apparently balanced complex
chromosome rearrangement (CCR) involving chromosomes 4, 18, and
21 in a girl with mental retardation: report and review. Am J Med
Genet 1998;78:44-51.

8. De Gregori M, Ciccone R, Magini P, Pramparo T, Gimelli S, Messa J, et
al. Cryptic deletions are a common finding in “balanced” reciprocal
and complex chromosome rearrangements: a study of 59 patients. J
Med Genet 2007:44:750-62.

9. Madan K, Nieuwint AW, van Bever Y. Recombination in a balanced
complex translocation of a mother leading to a balanced reciprocal
translocation in the child. Review of 60 cases of balanced complex
translocations. Hum Genet 1997:99:806-15.

10. Kleczkowska A, Fryns JP, Van den Berghe H. Complex chromosomal
rearrangements (CCR) and their genetic consequences. ] Genet Hum
1982;30:199-214.

1

—_

. Templado C, Bosch M, Benet J. Frequency and distribution of chromo-
some abnormalities in human spermatozoa. Cytogenet Genome Res
2005;111:199-205.

12. Mau-Holzmann UA. Somatic chromosomal abnormalities in infertile

men and women. Cytogenet Genome Res 2005;111:317-30.

13. Oliver-Bonet M, Ko E, Martin RH. Male infertility in reciprocal translo-
cation carriers: the sex body affair. Cytogenet Genome Res
2005;111:343-0.

14. Giardino D, Corti C, Ballarati L, Colombo D, Sala E, Villa N, et al. De
novo balanced chromosome rearrangements in prenatal diagnosis.
Prenat Diagn 2009;29:257-65.

15. Kousseff BG, Papenhausen P, Essig YP, Torres MP. Complex chromo-
some rearrangement with ankyloblepharon filiforme adnatum. ] Med
Genet 1993;30:167-70.

16. Kausch K, Haaf T, Kohler J, Schmid M. Complex chromosomal rear-
rangement in a woman with multiple miscarriages. Am J Med Genet
1988:31:415-20.

17. Johannisson R, Lohrs U, Passarge E. Pachytene analysis in males het-

erozygous for a familial translocation (9;12;13) (q22; q22; q32) ascer-

tained through a child with partial trisomy 9. Cytogenet Cell Genet
1988;47:160-6.

www.labmedonline.org 181



MO

2stE Q|: Infertile Female with t(1;7;16)

18. Kovics A, Villagémez DA, Gustavsson I, Lindblad K, Foote RH, How-
ard TH. Synaptonemal complex analysis of a three-breakpoint translo-
cation in a subfertile bull. Cytogenet Cell Genet 1992;61:195-201.

19. Saadallah N and Hulten M. A complex three breakpoint translocation
involving chromosomes 2, 4, and 9 identified by meiotic investigations
of a human male ascertained for subfertility. Hum Genet 1985;71:312-
20.

20. Loup V, Bernicot [, Janssens P, Hedon B, Hamamah S, Pellestor F, et al.
Combined FISH and PRINS sperm analysis of complex chromosome
rearrangement t(1;19;13): an approach facilitating PGD. Mol Hum Re-
prod 2010;16:111-6.

21. Hecht F, Kaiser-McCaw B, Patil S, Wyandt HE. Are balanced transloca-

182 www.labmedonline.org

tions really balanced? Preliminary cytogenetic evidence for position
effect in man. Birth Defects Orig Artic Ser 1978;14:281-6.

22. Sismani C, Kitsiou-Tzeli S, Ioannides M, Christodoulou C, Anastasi-
adou V, Stylianidou G, et al. Cryptic genomic imbalances in patients
with de novo or familial apparently balanced translocations and ab-
normal phenotype. Mol Cytogenet 2008;1:15.

23. Escudero T, Estop A, Fischer J, Munne S. Preimplantation genetic diag-
nosis for complex chromosome rearrangements. Am J Med Genet A
2008;146:1662-9.

24. Lim CK, Cho JW, Kim JY, Kang IS, Shim SH, Jun JH. A healthy live
birth after successful preimplantation genetic diagnosis for carriers of

complex chromosome rearrangements. Fertil Steril 2008;90:1680-4.

http://dx.doi.org/10.3343/lmo0.2013.3.3.178



