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A Case of Partial Trisomy 9pter — q13 due to Paternal Balanced Translocation t (9;21) (q13;921)
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Trisomy 9p is one of the most frequent autosomal anomalies compatible with a long survival rate.
Clinical characteristics are craniofacial dysmorphisms including hypertelorism, prominent nose, deep-
set eyes, and down-slanting palpebral fissures. The degree of clinical severity in trisomy 9 roughly
correlates with the extent of trisomic chromosomal material. If the trisomic segments include the long
arm of chromosome 9, clinical findings may not fit into the trisomy 9p but rather resemble trisomy 9
mosaic syndrome and are associated with muscular and cardiac anomalies. Therefore, breakpoints
as well as clinical findings need to be precisely defined for differential diagnosis. Cases with trisomy
9p, especially involving proximal 9q, are very rare in Korea. The patient was a 1,920 g male infant
born at 36 weeks 3 days of gestation to a 27-yr-old mother and 32-yr-old father after Cesarian section.
The patient showed specific craniofacial anomalies, cardiac defects, and hand anomalies. Routine
cytogenetic analysis, performed on peripheral blood using GTG banding, showed 46,XY,+der(9)t
(9;21)(q13;g21),-21pat. Furthermore, FISH (Vysis Inc., USA) analysis with whole chromosome painting
probes confirmed the derivative chromosome 9. (Korean J Lab Med 2008;28:155-9)
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Fig. 2. Whole chromosome painting FISH analysis of metaphase
chromosome from the patient. Terminal portion of the long arm of
a derivative chromosome 9 was positively stained with the chro-
mosome 21 painting probe.
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Fig. 1. (A) The G-banded karyotype of the patient showing a unbalanced translocation between the long arms of chromosomes 9 and 21,
resulting in partial trisomies for 9p and proximal 9g and partial monosomies for 21p and proximal 21q (arrows). (B) The G-banded kary-

otype of the patient’s father showing a 46,XY,t(9;21)(q13;g21) (arrows).
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Table 1. Comparison of clinical findings of trisomy 9p previous-
ly described in the literatures and the patient presented here

Literature review
(number of Korean

Major findings patients included) Present case
[3-4,8-12,17-20]

Mental retardation +(5) Not applicable
Microcephaly +(3) +
Down-slanting palpebral fissures +(4) +
Hypertelorism +(3) +
Deep-set eyes +(4) +
“Globular”/prominent nose +(4) +
Down-turned mouth +(4) +
Prominent, low-set ears +(5) +
Hypoplasia of some phalanges +/- (1) -

Single palmar crease +/- (3) +
Clinodactyly +/- (3) +
Cardiac defect - +

Cleft lip/palate - +
Genital anomalies - (1) +
29l o Z|@adont 1 9 thE 2% U W1 713
o] FHtEE 9= 5EA Ipter — pliZhA] ZgsHH E44
Q1 Qe 7132 A7} Pedo] e, w3k 9wl FuiRle) ek At
A ZeFsHA HH 7180 7R 54 We7IEe] 7198 =
SHkslA o, E2A A 2917F Ipter — ql1-130H A
B Tojohd a7 9 283 A1 Bl 91, Ipter
— q22-3201% A4 W A A1, Tt Y, £e1lE R
AR A b E=te Eol glom, 9pter — q31-32kH Tt 2
ZBolls EEF 0] 9 AA 1]94 A FAA Bl Al EE frAE
)7tk Table 1). 222z 9¥ FAA ] FEAGUAST
o) 991 el e ESHe ol YT B

ou QAH) g ghe] WO xo A Q"loF Zo] Aastck
SRE BEER BEE et
4 nﬂr::l_ | el

== T
ot
o o
flo
v
o
=
o
Jn i
rTr
”%
2
do
HU

2 599 35]*’}'* 9 FAA] T L AFebo] 7|41 Ipter
— ql3 F-919] FEAGAAeL g 219 AAA] Tk d ek
Z 2lpter — q219] F2UFNA 448 YRl A =9t o]
7t 2ol thE ALt B AR sl LAY 2191 A
A 0] FE A A A Q] QA P A F9lof uhet thEA

ut
)
i

Uiehdeh, 2 Zelo) stolol Aok o] Tek T ko] 71A1%
58 2 lpter — q217H A4E ASol SWE F4o] 1t

EFLA] S=rhal sF30.H) 21pter — q227HA] A4S H ol o



3 20 A9 e Tk, ool A2, 2 R, Fee 3
o, 1k, A 91a 91 50 B4 o 719 22 9ol
BAHOR UM, WAF, UREY A9 ol AYFARE,
w5l 2 So) A4 /)% 0 REslel stk dEa v
Fo| choRl QAFAS Rk BHH Yast @l dot
of o] QuAAAL % ot 21 AARe] A A A
8 G2 A3 FISH 24 2k, 9 GRIH1] g9k 745
o a3 1A 2 G P AR AT 4 Yet. 7
Z2 of oL} B ¥ AR T 7150k B4 B o) 3)

= Aol o oF A= 46,
Gt 219 AMA| o] o
Al7]9) adjacent—2% 9] E-2]oj|
ofaf 219 FAA| EFE(2192D)0] 9q132.2 9 9H AXA|
£ siut o 7HAA Eol TARES & 4 qlth

9% AR 0] SEAG A F T

o
ox
o)
ne
i
i
)
=)
i
o
B
)
)
jsiss
2
of
)
]
o
1o
of
=
B
o
Jo

52 A AGSHE o] FRsitH3l QA B 24 o]

= 7} QA Sol SIS ol 3 FISH 7ALE B3 57} &

Ho| kA FFEo} AlQAAS e 94 daiAe) =17)

ofe] preix ul ek ofs) AAlE Hie] ekt g4 o

of thalA= o A8 a5 9 Ao AT, 17],
2 o

9% A FEAGNAZEL 3 9¥ G REFES

it = [l pELME v =4l TS = o
F22 B4 T AE7Rssleha el AR Ast) o)
Uole), 71 SR 2t A W Qhuls| g oma o

%, BETH 3, e g Qo) sk AN 52 S
shu] tfsie] Feol4 S 0 QAR ete] Zolo] 7
oA BAAAE Heleh YAH FFEL AGAAES b
= 98l Q| ete] Z7]ok Al Beto] glom], 9vl FAly

uislet, whebq 9 glatael
H

9% QAR Peke] Aek
o

d =
A9 e 7|A RS Edshs FEAIGAA S S

5| uf$- =5 2 Sl A4l 365 3ol AAGH1,920 g)
2 27A ket 324 obHA| 2H5E Al o ofsf =AYk
o}, QFAZIE ol 9ol AT, WAE, LT = EYth
Slote] W N vijofS Bt AMAHAL A1} Sofe] e
46 XY, +der(9)t(9:21)(q13:q21),~21patZ E7]& 4= UYL 9
WL 21 A O] AA FAHA QY g AR FISH 4
AFZ 2191 7Fsoie

anes

1. Edwards JH, Fraccaro M, Davies P, Young RB, Penrose LS, Holt SB.
Structural heterozygosis in man: analysis of two families. Ann Hum
Genet 1962,26:163-78.

2. Rethoré MO, Larget-Piet L, Abonyi D, Boeswillwald M, Berger R,
Carpentier S, et al. 4 cases of trisomy for the short arm of chromosome
9. Individualization of a new morbid entity. Ann Genet 1970;13:217-32.

3. Fujimoto A, Lin MS, Schwartz S. Direct duplication of 9p22-->p24
in a child with duplication 9p syndrome. Am ] Med Genet 1998;77:
268-71.

4. Haddad BR, Lin AE, Wyandt H, Milunsky A. Molecular cytogenet-
ic characterisation of the first familial case of partial 9p duplication
(p22p24). ] Med Genet 1996;33:1045-7.

5. Young RS, Reed T, Hodes ME, Palmer CG. The dermatoglyphic and
clinical features of the 9p trisomy and partial 9p monosomy syndr-
omes. Hum Genet 1982;62:31-9.

6. Centerwall WR and Beatty-DeSana JW. The trisomy 9p syndrome.
Pediatrics 1975;56:748-55.

7. Jones KL and Smith DW eds. Smith’s recognizable patterns of human
malformation. 5th ed. Philadelphia: WB Saunders, 1997:50-3.

8. Yoon SW, Lee ]S, Cha BH, Ko CJ, Kim KY. The trisomy 9p Syndrome.
J Korean Child Neurol Soc 1995;2:131-5. (&-A1¢, o|&5 AP S, 11
<2, 1749, Trisomy 9p Syndrome 1. tjgtioil7ge13] 2] 1995;
2:131-5.)

9. Hwang MJ, Cho CI, Choi YY, Ma JS, Hwang TJ. A case of duplica-
tion 9p Syndrome. ] Korean Neonatol 1998;5:193-7. (w1]7, 23],
2|9 &, upAi<;, B3 Duplication 9p(Trisomy 9p) Syndrome 1.
digtal A oret2) 2] 1998,5:193-7.)

10. Kim MK, Shin YK, Eun BL, Park SH, Park SH, Lee SH. A case of par-
tial trisomy 9 by balanced maternal translocation. ] Korean Pediatr
Soc 2000437003, (7517, A1, uI, ubaks], whA13, of<es)
o] @A Aol oJsf WY Partial Trisomy 9 -5+ 13,



Partial Trisomy due to Paternal Balanced Translocation

2o}tk 2000;,43:700-3.)

11. Lee MG, Roh YN, Kim YH, Baek CS, Sin MG, Lee ], et al. A case of
duplication 9p syndrome (Partial trisomy 9p). ] Korean Pediatr Soc
2002:45:1155-9. (w17, =], AL WA Aol o175 Du-
plication 9p Syndrome 1. 2~} 2002,45:1155-9.)

12. Na HJ, Lim HC, Lim BK, Lee HY, Cha BH. A case of partial trisomy
9p syndrome with 3-ketothiolase deficiency. ] Korean Child Neurol
Soc 2006;14:375-9. (L&, YA, Il o]s)|, A <. 3-Ketoth-
iolase A& 543} Partial Trisomy 9p S5 18] tgkiolAl7
5}3] %] 2006;14:375-9.)

13. Wooldridge ] and Zunich J. Trisomy 9 syndrome: report of a case with
Crohn disease and review of the literature. Am ] Med Genet 1995;56:
258-64.

14. Hacihanefioglu S, Giiven GS, Deviren A, Silahtaroglu AN, Yosun-
vkaya Fenerci E, Ozkilic A, et al. Trisomy 9p syndrome in two
brothers: with new clinical findings and review of the literature.
Genet Couns 2002;13:41-8.

15. Littooij AS, Hochstenbach R, Sinke RJ, van Tintelen P, Giltay JC. Two
cases with partial trisomy 9p: molecular cytogenetic characterization
and clinical follow-up. Am ] Med Genet 2002;109:125-32.

16. Angle B, Yen F, Cole CW. Case of partial trisomy 9p and partial tri-
somy 14q resulting from a maternal translocation: overlapping man-
ifestations of characteristic phenotypes. Am ] Med Genet 1999;84:
132-6.

159

17. Guanciali Franchi P, Calabrese G, Morizio E, Modestini E, Stuppia
L, Mingarelli R, et al. FISH analysis in detecting 9p duplication (p22
p24). Am ] Med Genet 2000;90:35-7.

18. Heller A, Seidel ], Hiibler A, Starke H, Beensen V, Senger G, et al.
Molecular cytogenetic characterisation of partial trisomy 9q in a case
with pyloric stenosis and a review. ] Med Genet. 2000;37:529-32.

19. Piram A, Ortolan D, Peres LC, Pina-Neto JM, Riegel M, Schinzel A.
Newborn with malformations and a combined duplication of 9pter-
q22 and 16q22-qter resulting from unbalanced segregation of a com-
plex maternal translocation. Am ] Med Genet A 2003;120:247-52.

20. Temtamy SA, Kamel AK, Ismail S, Helmy NA, Aglan MS, El Gam-
mal M, et al. Phenotypic and cytogenetic spectrum of 9p trisomy.
Genet Couns 2007;18:29-48.

21. Chettouh Z, Croquette MF, Delobel B, Gilgenkrants S, Leonard C,
Maunoury C, et al. Molecular mapping of 21 features associated with
partial monosomy 21: involvement of the APP-50D1 region. Am |
Hum Genet 1995,57:62-71.

22. Riegel M, Hargreaves P, Baumer A, Guc-Scekic M, Ignjatovic M, Sc-
hinzel A. Unbalanced 18q/21q translocation in a patient previously
reported as monosomy 21. Eur ] Med Genet 2005;48:167-74.

23. Vanderstichele S, Savary JB, Dufour P, Berard ], Tordjeman N, Vinati-
er D, et al. Prenatal diagnosis of partial trisomy 9p. ] Gynecol Obstet
Biol Reprod (Paris) 1997;26:630-2.



