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SUMMARY. The fifth known case, and the third in an infant of Penta X or 49, XXXXX chromosome
constitution, in a 20-month-old female infant is presented, characterized by retardation of mental and phys-
ical development and congenital heart disease. This case has several clinical features similar to those of
the two previously reported infant cases of Penta X.

Ef. 1FES2PAOLRIZETS Penta X, +4b 549, XANXX @@ E#EROE S &8 OW T HE
SWAOMER &M LA FEMEHNBERTORIES X URRELELOBEELRLTEY Penta X
D 2o PR EREGN LT 2 BB oBEREF LTS,

INTRODUCTION &

i

Of all X chromosome anomalies, cases with a Penta X or X @HERED S 5 Penta X, T4 b 549, KXXXX HE

MEBTH2ERNLEHHTERATHY, 40 F TULHI
{imw LD 2808 L 2 A 10 DEEBI O HE A S 2

49 XXXXX complement are perhaps the rarest, with
reports of two infants and two teen-age cases so far
having appeared in the literature. Kesaree and Woolley

reported the first infant case and Brody et al® the second IZF &%\, Kesaree &5 & U Woolley ! A7 1 gh A%
case. Riccietal® described the case of a 13-year-old girl Brody 6 2 A% 2% #% L7, Ricei 53 1348, XXXX /
with 48 XXXX/49, XXX XX mosaic and Sergovich et al’ 49, XXXXX x4 72 AT 513K FH & 8HE L
added another case of a 16-year-old girl with Penta X. Sergovich 54 |t Penta X OB L FOL 5 1 > OiE
The case presented here is presumed to be the fifth case WEMZ . o ET 3EMILE S £H OER T

and the third among infants. R cE 3 EROER > Bhh s,

CASE REPORT =

A 20-month-old female infant K.i.(MF-) was first
examined in the Department of Pediatrics of Nagasaki

1 rAoeR K L s s s s [ o
University Hospital, because of dyspnea. She was the R 7= o B JgmbEphRE Twa. A
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first-born of a R29-year-old mother and a 33-year-old
father. Both parents were in good health, and neither
was exposed to the A-bomb in Nagasaki. There is no
consanguinity or known hereditary diseases in the family.
A younger sister was normal and healthy. The mother
has had two spontaneous miscarriages and during the first
trimester of pregnancy had genital bleeding. The infant
was full term and weighed 2400g. From birth she
experienced intermittent bouts of heart failure and
generally failed to thrive. She was able to sit at 12 months,
to stand with support at 18 months, but never developed
the ability to speak.

Physical examination at the time of admission showed a
small child, 72em in height (normal average 77.4 cm),
7.58kg in weight (9.5kg), with moderate respiratory
distress accompanied by peripheral cyanosis and edema.
Also noted were hypertelorism, internal strabismus of
the left eye, and epicanthic folds more marked than
normal (Figure 1). Irises and fundi were normal. The
mouth appeared normal and there were 2 upper and 2 lower
incisors. Moist rales were heard throughout the chest
and the heart was enlarged to percussion. A thrill was
palpable in the 3rd intercostal space at the left sternal
border. A systolic murmur was audible over the pre-
cordium but could not be characterized because of the
rough respiratory sounds.
distended, the liver was palpable 5e¢m and the spleen
2.5 em below the costal margin. The spine was normal,

The “abdomen was slightly

and the extremities were normal, except for the presence
of a Simian crease on the left palm and overlapping of the
toes of both feet. The genitalia were normal female.

LABORATORY FINDINGS

An initial erythrocytosis (6.5 millions/mm?) and leukoey-
tosis(27,000) showed a gradual decline to 3.3 millions/mm *
red blood cells and 9200/mm® white blood cells in about
2 months. Total cholesterol was 313 mg/100 ml (normal
range 106-198), protein-bound iodine was 4.6 % (4.0-8.2),
thyroid gland uptake of "' was 11% (10%-40%) and T,
was 5.5 # g/100ml (7-14).

Roentgenography of the chest showed cardiomegaly with
prominence of the left auricular area. Electrocardiogram
showed left axis deviation, hypertrophy of the right
ventricle, incomplete right bundle branch block and a
prolonged PR interval. Skull roentgenograms were
normal and there were no ossification centers in the wrists.

Electroencephalogram was unremarkable.
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FIGURE 1 THE PATIENT WITH PENTA X CONSTITUTION
1 PENTA X ko BR#E

The clinical diagnoses were retarded mental and physical
development, and congenital heart disease, probably
endocardial cushion defect. The patient died of circulatory
failure at home at 2 years and 5 months of age. An
autopsy was not done.

CYTOGENETIC FINDINGS

Both the peripheral lymphocytes and the bone marrow
cells showed 49 chromosomes with what appeared to be
3 extra group C chromosomes(Figure 2). Autoradiography
with tritiated thymidine techniques® demonstrated the
presence of 4 group C late replicating chromosomes
(Figure 3).

In a determination of sex chromatin using hair root sheath
as described by Katz and Wright, 8 75% of the cells were
positive, with 44 % of the sex chromatin positive cells
having 4 masses (Figure 4). These two pieces of evidence
supported the assumption that the patient had three extra
X chromosomes. On the other hand, among 200 polymor-
phonuclear cells examined, 4% had two drumsticks and
10% had one. None of the cells showed three or more
drumsticks. Chromosome studies of the parents and sister
were normal.

DISCUSSION

Among human sex chromosome abnormalities, the most
common type is triple X or 47,XXX with a prevalence
of 1.2/1000 live horn females.” 1In the absence of dis-
tinctive clinical features, recognition of this type in the
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general population is rather difficult, since the XXX
females are grossly normal and fertile, though IQ varies
from low to bright. Tetra X or 48 XXXX females
apparently are much less common, with only ten such
cases known at present.® Here again, there are no
characteristic abnormalities, so that diagnosis must depend
on chromosome studies. On the other hand, individuals
with the Penta X (49, XXXXX) constitution may have
somewhat more specific clinical features than other
polysomic X subjects. As seen in Table 1, the three
known infant cases have several characteristics in common.
They were mentally retarded, had congenital heart
anomalies and all were ascertained at about 2 years of
age. Furthermore, the infants carried such minor stigmata
as hypertelorism, marked epicanthic folds, strabismus,
Simian ecrease and overlapping of toes which are often seen
in patients with congenital anomalies. Sergovich et al®
described a 16-year-old girl with Penta X constitution,
presenting a distinctive facies which was remarkably
similar to that of a 13-year-old girl with a Penta X/tetra
In addi-
tion, both girls had a large number of minor skeletal

X mosaic constitution reported by Ricei et al.®

malformations which were identical to those found in
males with a 49, XXXXY chromosome complement. There
were, however, relatively few features in common between

those older-girls and the infants with Penta X.

Cytogenetic study showed that all cells obtained from
either the peripheral blood or bone marrow had 49 chro-
mosomes with extra chromosomes in the C group. The
autoradiographic evidence and sex chromatin studies indi-
cated that in each of the three cases the extra chromo-
somes were X's. No more than two drumsticks were
seen in any polymorphonuclear leukocytes, a finding
which
has been interpreted to indicate that there is no correlation

consistent with observations reported by others, "’

in polvsomic X individuals between the number of drum-

sticks and number of X's.

FIGURE 4 A HAIR ROOT CELL FROM THE PENTA X PATIENT

SHOWING FOUR SEX CHROMATIN BODIES
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TABLE 1 CLINICAL SUMMARY OF INFANTS WITH PENTA X CONSTITUTION
#1 PENTA X o B OBERESH

Case fif

I

I I

Reference # % ik

Parental ages (yrs) fifi # ¢ & @ Father & 26

Mother # 22
Siblings (rank) [A R (ML)

Maternal pregnancy history

o i FF 1 73 M L

Duration of pregnancy (mos)

HEERIAR (R ) 8

Birth weight H4mEEE (g) 1946

Age at examination (mos)

BEBOR K 16

Weight {4 it (kg) 5.9

Height %1 {cm) 72

Eyes R Hypertelorism i AR [ B

Eye slanting R - #i&

Congenital heart anomalies

F RO HIE i R A% B 72 5E

Hands ¥ Small, Simian crease
g, IR

Feet 2 Small, toe overlapping

4, HOmED
Normal female
EW &

Mental retardation #1ME % 77 i BE t

Genitalia s &

Kesaree & Woolley (1963) Brody et al (1967)

5 (4th) (34 F)
Genital bleeding (+)

Patent ductus arteriosus

Present Case ##&

48 33
42 29
8 (7th) (B 7F) 2 (1lst) (1 F)
Persistent vomiting (+) Genital bleeding (+)
3L A9 A o [E =2
10 10
2920 2400
29 20
12.64 7.5
82.6 72

Strabismus FHE Strabismus #HR
Epicanthic fold, marked  Hypertelorism [ iR [ i
o ¥ 3 0 Epicanthic fold, marked

113 4 g 1 3 R

Patent ductus arteriosus  Endocardial cushion

IR DR 75 5 defect, probable
Lo PR K B A7 4R BE

Small, curved Vth finger Small, Simian crease

v, B 5 Rl A, SRR
Talipes varus Toe overlapping
PR NN g
Normal female Normal female
E¥ it IEH i

+ +

The eytologic events producing this rare chromosomal
anomaly probably involve survival of the maternal X
chromosomes in a single cell through both meiotic divisions
hy nondisjunction to produce an ovum with 4 X chromo-
somes subsequently fertilized by a normal sperm contrib-
uting the fifth X. Less likely is the simultaneous occurrence
of nondisjunction in reduction divisions in both parents to
contribute multi-X sperm and ovum that in turn produce
the Penta X zygote.

COFhoREFREEROMIBEN S BIEE, 25
CAGHERBIZE Y 2RIOBAGTHOBIEIZL T LA
offah o X fEdE BT LAEOX REFESR
T2 1AoIFAEE L, RIZESHFHOX REBMEKE L
SEHMTFLIMLAZLILL24DOTHAS. WAD
BEOROTHEEAFRICEISZ LI EX DT &
BIFI L B4EFE L LT Penta X ZHIPHFREET 209
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