CHROMOSOMAL ABNORMALITIES
IN A REFERRED POPULATION:
A REPORT OF 383 IRANJAN CASES

M. T. Akbari!2,, F. Behjatil.2.,, Ashtianil? and M. Khaleghian!2

(13 Pivision of Cytogenetics, Medical Diagnostic Laboratory of Pars Hospital, (2) Depariment of Genetics, Faculty of Medicine,

Tehran University of Medical Sciences, Tehran, Iran

Abstract - This report presents the cytogenetic findings (G -
banded chromoxomal analysis) in 383 cases referred for
suspected chromosomal abnormalities because of abnormal
clinical fearures. Chromosomal aberrations were found in 63
(16.5%) of these cases. free trisomy 21 (795) being the most
commuon abnormaliny, followed by 47, XXY karyotype (1%).
The breaidown figures for cach group is discussed in the weve
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INTRODUCTION

Studies on chromosomal abnormalitics In
Iranian population are few and scanty. This study
shows the frequency and incidence of major
chromosomal abnormalities on  the basis of
clinical features, and demonstrates the value of
cylogenetic investigation in patients who have
abnormal clinical features since the rate of
chromosomal abnormalitics is significantly higher
than in an unselected population.

MATERIALS AND METHODS

This survey compriscs 383 cuses referred 1o the
Cytogenetic Division of the Medical Diagnostic
Laboratory of the Pars Hospital at Tehran from
1993 10 1996. The patients were referred by
practising physicians  of a wide variety of
disciplines. All cases were routinely evaluated by
GTG banding (G bands by Trypsin Using
Giemsa). C - banding was also utilized in cases
where chromosomal  heteromorphism with regard
10 constitutive  heterochromatin  regions were
suspected. Al least 10 metaphases wcere

64

examined for each patient. In mosaic cases, 30
- 50 metaphase spreads were examined.

Photography was performed for the abnormal
cases. ISCN (3) guidelines for chromosome
nomenclature were followed.

RESULTS AND DISCUSSION

Of the 383 cases investigated, 63 had
chromosome abnormalities (16.5%) (Table 1).
The unusual chromosomal abnormalities have
been summarized in Table 2. The chromosomal
findings in different referred groups are discussed
as follows:

Table 1. Referral categeries with indication for chromosomal

abnormalitics

Clinical feature Total Karyotype
number normil nhoormal (e

[Down syndrome 30 4 26{87
Klinefelter syndrome

male inferility 5t 38 (2T

microlestis 4 4 {0y
Prmary Amecnohrrea
{including Tumer syndrome) 51 44 LR
Sceondary Amenchrren & 6 0]
Ambiguous genitalia and 2 16 27}
Hermaphroditism
Failure o thrive 28 %6 ke
Menual Retardation 15 12 3(15)
Fetal Loss 170 167 nm
Ousers 5 3 2(40)
Totat 383 320 63(16.5)




1. Down syndrome

There were 30 cases who had the clinical
features of Down syndrome and 26 of these were
found to be chromosomally abnormal (87%) . Of
these 23 (889%) with free trisomy 21, 2 {(89) were
mosaic  and  one  (49)  was  unbalanced
Roberisonaian translocatian hetween
chromosomes 14 and 21. Our data correlate well
with previous reports (4, 33, apart {rom the
mosaic cases (89%) which could be duc o small
sample size. The majority of our cases, 73%., were
newborns, 23% werc between one and 10 years ol
age and the rest were between 10 and 20 years of
age. The sex ratio in our abnormal subjects is
almost 3: 2 in favour of females. This finding is
different from previously reported data in which
male subjects are prevalant (3: 2) (6) and this
could be due 1o small number of cases.
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2. Klinefelter

Two proups of individuals were referred for
cytogenetic study: the adult males with infertility
and subfertility probiems and juvenile males with
microtestis. In total out ol 56 referred cases 14
patients had chromosomal abpnormalities (25%;).
11 of abnormal cases (79%) showed typical
47 XXY Klinefelier karyotype, two were mosaic
46,XY/47, XXY (149.) and one case appeared 1o
have a deleted Y at q11.2 region. Both rates of
47, XXY and mosaic karyotypes in this study
correfate well with the published data (1, 7). In
one of the mosaic cases, 46, XY normal cell line
was more prevalent than the 47, XXY cell line
and the patient was oligospermic, whereas in the
olther mosaic case where the 47 |, XXY cell was
dominant, the patient was azoospermic. Such an
obscrvation is also confirmed by Emery et al (8).

Table 2. Summary of Unusual Chromosomal Abancmalities in Referved Csses with Abnormst (lineal Fantures

Case Sex Age Reuson for Referral Type of chromosane Abnormality
73 .08 M 2\ Down sepdromie o XY, der (121 (gitgly + 2

T ¥ MY FILown svidromie XX e ma put {hsatedlited G- size marker chromesome
7320 M RER Male Infertfay X (Y (gIL2 il

Lk N oy Ambigin Gentalia mes A5, e, XX

74 - 270 M Y Camberuous Genitalis mos A, XXe XY

EXIRREY M RAY Noental Retardanon mos 47 XY, + S XY

FA KE| ¥ 1y Nontsl Retorduton 350NN der (8RS 4pl a1 or g3y de nove
TA .23 M Tohg Me il Retsedation WX Yy

PR ¥ 1Ry Falt ¢ To Thrbe Ao, XX {1}

73 - M0 M piLE | Fadon = to Thrae Ao, XY, der (AR{Rni g3 b Le(e)p2ig2y
74 - 100 I 17y Pramar - Aamenarches mos ASNAGX, pau e (X0 (420

YA UM ¥ 1Y Primary Ameneria X del (X (13

FAIR L] E 17y Pramany Amenosthiea LHESSR RN U TR S TR}

ELIE R E] 3 2EY Primary Amenarthes mor 45 Xie XY

T4 - 0l I 1Y Turner Syndrome mas AL de i X p it

R RN ¥ 2Ry Spoatsteaus Abariosn mey A5 AT XXNGIE XXX o, XX

73 - 082 I ay Spontaneous Abortons mes AR XX

FARTR F My Spontiesus Aborhons A A0 NX

M = Month

Y = Yen




Chromosomal Abnormalities

Patient with the deleted Yqll2 was
azoospermic, had short stature with abpormal
teeth. This corresponds well with the deletion of
Yq11.2 region, the locus for spermatogenesis ,
height and tooth shape in males. However,
fluorescence in—situ hybridization (FISH} and
further molecular work is needed to confirm this
deletion. ANl Juvenile microtestis cases had
normal karyotype.

3. Primary and secondary Amenorrhea

51 patients were referred because of primary
amenorrhea , including 5 with Turner stigmata. 7
cases (14%) had abnormal karyotypes (Table 3).

Table 3. Primary amenorrhea and Turner syndrome cases

with abnormal karyotypes

Case Karyolype

T3 - 154 46, XY

7310 mos A5, X6, X i(X) (410)

ISR HE] mos 45, XMe, X, def(X) (pii)

T 1 mos 45, XM6. x psu idic (X) (q12)
ES ISR mos 45, Xd6, XY

74192 5 X delX)iq13)

FEIE | 450X

Cnly one of the Turner referrals, case 74 - 014
(20%) was abnormal. Two of the primary
amenorrhea cases had 46,XY cell line (Swyer
syndrome).

Case 74 - 114 had a masculine like body built
with small uterus and ovaries, and raised FSH and
LH levels. Her karyotype was mos 45, X/46, XY
(mixed gonadal dysgenesis). The second case, 73 -
154 showed a 46, XY karyotype. All six palients
referred for secondary amenorrhea had normal
karyotype.

4. Ambiguous Genitalia and
Hermaphroditism

There was a wide range of referral age for
ambiguous genitalia and hermaphroditism ranging
from newborns to adult patients of age 32 - 36.

1

Six out of a total of 22 were karyotypically
abnormal (27%) (Table 4).

Tabkle 4. Ambiguous genitalia and hermaphroditism with
abnormal karyotypes

Case  Rearing Sex  Age Karyotype Clinical Feature

J3- 110 F 0y £, XY ? Hermaphroditism

3193 E By A6, XY Primary amenorrhea,
absemt uterus

3. 210 M oy e xx ? absent testis

74 - 031 F 2y a6, Xdo, XX Hermaphroditism,
large uterus,
masculine hair
distribution

M - 069 F Y 06, XY sister of 73-193,
Primary amenorrhea,
absent uterus

- 270 M By XXNM0XY  Cryplorchidism

Cases 69 — 74 and 73 — 193 were sisters both
referred because of primary amenorrhea and
absent uterus. Their karyotypes were 46, XY. It is
possible that those sisiers have androgen
insensitivity syndrome, the pattern of inheritance
being X-linked recessive. Our data suggest a high
incidence of sex karyotype - phenotype mismatch
amongst patients reffered for ambiguous genitalia
and hermaphroditism.

5. Failure to thrive

Only two patients out of a total of 28 referred
for failure to thrive were abnormal (7%).

Interestingly, both these cases had  ring
chromosome. One paticnt, an I8 year old female
had & ring 4 chromosome and the other a 20
months old boy had a ring 6 chromosome with
breakpoint at 6q21 and addition of q 6¢21 -->
6qter segment to one of chromosomes 4. It is a
well recognized fact that ring patients have slow
development and growth as was shown in these
W0 patients. Ring syndrome patient due to high
rate of ¢ell death usually have growth retardation.

6. Mental Retardation
Twenty percent of referred non Down
syndrome mentally retarded cases were abnermal
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Fig. 1. The bisatcllited G-Size paternal marker chromosome Fig. 2. The deleted X-chromosome {46, X. del (X) (q13)] in
observed in i 25 vears old healthy female referred for familial 16 years old girl with primary amenorthea

histary of Down syndreme

) \ \'j"‘d\( v

‘;‘ '?ﬂ A R R ‘g‘

Fig. 3. The ring 4 chromosome (46, XX, r(4)] in an I8 vears Fig. 4. A translocation between cnromosome 4 and the distal

old female with failure 1o thrive part af the long arm of the chromosome 6 in a 20 months .

make reterred for Giilure to thrive. The remaining chromosone
o has formed a ring [40. XY, der (4t (41 0) (g35: q21), r(6}
[FEERIVRARY|
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Chromosomal Abnormalities

Fip. 5. The mosaie trisomy 8 (47. XY, +8/46, XY) inan 8.5

veurs ofd male referred for mental retardation

3 out of 13) (Table I). Case 73 - 134 was an
cleven vears old female with ataxic movement,
mental retardation and speech problems. She was
found 10 have o transtocation between  1wo
chromosmes 15 with breakpoints at pll.l and
4127q13. The breakpoint  at 15 qi2-q13
corresponds 1o the locus for Angelman ~ Prader
Willi syndromes. The phenotype of this patient
wuas similar w0 Angelman syndrome. One could
speculate that the gene interruption at 15¢12-¢13
could account for patient’s phenotype. However,
further moleculer and FISH studies are essential
o verity the breakpoints.

7. Spontaneous Abortions

Out of 170 patients referred for spontaneous
abortions | three were abnormal (2%). Two of
these cases were mosaic 45, X/46, XX and the
third  case a 28 years lady who had a 45, X/46,
XXH7, XXXA8, XXXX Karyotype.
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Fig. 6. A translocation of chromosome 15 {45, XX, der (15:

15} in an 11 years old female reffered for mental retardation

8. Gthers
The two abnomal cases were a daughter and
father both with a supernumerary bisatellited

marker chromosome, referred 10 us because of
famiiy history of Down syndrome. The mother of

the probund with marker chromosome and both
parcats of case 73 — 134 (1 (15; 15)) were the
remaining three cases of this group and all were
normal. Figures T 10 6 represent the metaphase
spreads for some of the abnormal cases.

Acknowledgmwnt

We are indebted to the authorities of Pars
Hospital in particular Dr. Sheikholeslamzade and
the Medical Diagnostic Laboratory directors Dr.
Zoghi and Dr. Shafaghi for enabling us 10 carry
out this investigation. We also wish to thank our
technicians Mrs. F. Giveki and Ms. K. Dodange
for their valuable assistance.




REFRENCES
1. Thomposon MW, Mc Innes RR ., Willard HF.
Genetics in medicine (Fifth ed), Mc Graw Hill
1991.

2. Rooney DE. and Czepulkowski. B.H. Human
Cylogenetics, A practical Approach, Vols. 1 and
2. Oxford University press, 1992,

3. ISCN: an International system for Human
Cytogenetic ~ Nomenclature, — Editor  Felix
Mitelman; 1984; 1995.

4. Thuline HC and Pueschel SM. Cytogenetics in
Down syndrome. In: Pueschel SM, Rynders JE,
(eds). Down syndrome advances in biomedicine
and the behavioural sciences, 1982,

69

Acta Medicn Iranica, Vol 36 No 1 (1998)

5. Hook EB. Epidemiology of Down syndrome.
In: Pueschel S.M. Rynders JE, (eds). Down
syndrome advances in biomedicine and the
behavioural sciences; 1982.

6. Bernheim A., Chastang CI, Heaulme M.
Grouchy Jde, Exces de garcons dans la trisomy 21,
Annales de Genetique 22: 112; 1979,

7. Scriver CR., Beaudet AL., Sly WS, and Valle
D. The metabolic and molecular bases of
inherited disease; Vols. 1, 2, 3; 1995,

8. Emery AEH and Rimoin DL. Principles and
Practice of medical genetics Vol 1; 1990; 285 -
287



