
Journal ofMedical Genetics, 1979, 16, 453-460

Partial monosomy 7 with interstitial deletions in two
infants with differing congenital abnormalities
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SUMMARY Two cases of interstitial deletion of chromosome 7 are presented, one involving the short
arm and the other the long arm. The cytogenetic, dermatoglyphic, and clinical findings are com-
pared with previously reported cases of chromosome 7 deletion.
The patient with a short arm deletion differs clinically from the previously reported cases but, in

common with at least one previous case, has a low total finger ridge count. His interstitial deletion
involving the 7pl3 -. 7p2l region also differs from 7p deletions reported in earlier cases.

The patient with a long arm deletion has an interstitial loss of the region between 7ql 1 and 7q21,
corresponding to one of three groups of 7q deletion that have been recognised. The phenotypic
changes in this group are less well defined than in the other two and the patient presented here differs
clinically from the previously reported cases, apart from one phenotypically normal mosaic case, in
lacking morphological abnormalities. He shares with one previous case both epilepsy and a high
intensity of dermal ridge patterns.

Complete or partial monosomy 7 occurs, with a
greater than chance frequency, in the bone marrow
of patients with leukaemia or a myeloproliferative
disorder (Rowley and Potter, 1976). In such cases
monosomy 7 has been reported as being associated
with a lack of Colton blood group antigens (de la
Chapelle et al., 1976), and with defective neutrophil
chemotaxis to casein (Ruutu et al., 1977).
Monosomy 7 is comparatively rare as a con-

genital chromosomal anomaly. Zachai and Breg
(1973) reported two infants with a ring chromo-
some 7; Wilson et al. (1973) and Friedrich et al.
(1975) have reported infants with a deletion of the
terminal dark band of the short arm of chromo-
some 7. There have been several reports of long arm
7 deletions, most commonly involving a break at
band q32 (de Grouchy et al., 1968, 1974; Bass et al.,
1973; Harris et al., 1977; Kousseff et al., 1977).
Other reported cases of long arm 7 deletion involve
loss, secondary to a translocation between chromo-
some 7 and another chromosome (Shokeir et al.,
1973; Turleau et al., 1974; Friedrich et al., 1975,
patient 2), or an interstitial deletion of q21 to q31
or 32 (Ayraud et al., 1976; Higginson et al., 1976;
Franceschini et al., 1978) or of qil to q21 or 22
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(Valentine and Sergovich, 1977; Seabright and
Lewis, 1978, cases 1-3).
We present here two unrelated infants with

markedly different phenotypes, both with inter-
stitial deletions of chromosome 7: one of the short
arm which differed both cytogenetically and pheno-
typically from other reported short arms, apart
from some dermatoglyphic similarity; and the other
of the long arm, associated with a translocation,
which also differed phenotypically in several res-
pects from other reported long arm deletion cases.
The karyotype-phenotype correlations of partial
monosomy 7 are discussed.

Case reports

CASE 1 (FIG. 1)
A first born child of unrelated parents, a mother of
34 years and father of 35 years, was delivered nor-
mally at 38 weeks' gestation. There was a 10-year
history of infertility preceding the pregnancy for
which both parents had received hormone therapy.
The mother had polyhydramnios but radiological
and ultrasound investigations in late pregnancy
showed no abnormality, and the alphafetoprotein
level on amniocentesis was normal.
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Fig. 1 Clinical photograph of case 1.

The child, a boy, weighed 2500 g at birth, had a
length of 41 cm, and a head circumference of 35 5
cm. On examination he was noted to have a capil-
lary haemangioma in the centre of the forehead;
a broad forehead; open anterior, posterior, and
third fontanelles with a persistent frontal suture;
low set, malformed ears; small eyes and anti-
mongoloid palpebral slant with ptosis of the left
upper eye-lid; a small downturned mouth with a
long philtrum, a high arched palate, and a receding
chin; rhizomelic shortening of both upper and
lower limbs, short digits especially thumbs and
big toes that are unusually proximally attached,
broad wrists with limitation in their range of move-
ment, and talipes equinovarus; a short neck with
excess skin folds, a shield chest with widely spaced
nipples; small genitalia, glandular hypospadias, and
undescended testes. He had a very weak, but not
cat-like, cry. He was very slow to feed and initially
required repeated tube feeding, was slow to gain
weight, and had several brief cyanotic attacks.
At 10 weeks his weight was only 3232 g and on
follow-up his development was delayed, fontanelles
remained open without any signs of abnormal
enlargement of the head, and he had circumoral
cyanosis and grunting respiration. No abnormal
heart sounds or murmurs have been heard. There is
nothing further of significance in the family history.
The father has a 46,XY karyotype and the mother
46,XX with a polymorphic variation of a chromo-
some 3.

CASE 2 (FIG. 2)
The second child of normal unrelated parents,
a mother of 26 years and a father of 28 years, was
delivered spontaneously at 37 weeks' gestation.
Pregnancy had been uncomplicated but the infant
was delivered as an assisted breech. A brother aged
3- years was normal.
The child, a boy, weighed 2840 g at birth and the

Apgar score was 10 at one minute. He was slow in
feeding with frequent small vomits but gained weight
satisfactorily. He was said to smile at 7 to 8 weeks
but his subsequent development was slow. At 9
months he was seen in a paediatric outpatient clinic
after failing a Stycar hearing test. On examination
then, his head circumference and weight were
on the 50th centile. He showed only flitting visual
attentiveness, was hypotonic, and was unable to sit
from the prone position. Both posture and overall
development were assessed as being at the 3 month
level. There were no morphological abnormalities.
No abnormality was noted on ophthalmoscopy.

Urinary amino-acids, organic acids, and muco-
polysaccharides showed no abnormality. Rubella,
toxoplasma, and cytomegalovirus serological tests
were all normal. All other biochemical investigations
gave normal results. Radiological examination of the
skull, wrists, and cervical spine showed no skeletal
pathology but the bone age of the hand was only 3
months.
At the time of his first admission at 10 months, he

was observed to have infantile spasms with jerking
arms, crying, and eye rolling. A history of mild

Fig. 2 Clinical photograph of case 2.
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jerking from shortly after birth was obtained. An
immediate electroencephalogram gave grossly ab-
normal patterns in both hemispheres with the
emphasis on the left. The pattern resembled hypsar-
rhythmia with bilateral widespread spikes, sharp
waves, and slow waves of 100 to 500 V±V amplitude.
It was somewhat atypical in that the spikes occurred
in bursts which remitted at times and there was more
asymmetry than would be expected.
He was treated with ACTH and nitrazepam with

only temporary response. He has subsequently
been managed on several different anticonvulsants
but his epilepsy has proved very difficult to control.
At 1 i years he was admitted to hospital for increasing
frequency of fits culminating in a convulsion lasting
one hour. At the age of 31 years, he is severely
mentally retarded, chairbound, has some head
control, and holds toys in his hands but does not
use them in any purposeful way. He makes meaning-
less sounds, has only very limited attention, but does
see and hear.

DERMATOGLYPHIC FINDINGS
Case 1 (Fig. 3). The dermatoglyphic configurations

on the proband's hands are abnormal. The finger
print patterns, 8 arches and 2 ulnar loops, show a
low intensity. The total finger ridge count, 20 ridges,
is well below the mean figure of 145 ridges for Eng-
lish male controls. The pattern intensity on the
palms is high; 5 0 loops per palm against 1 7 for
males of the general population. On both palms
there is a Sidney line, complete on the left hand and
aberrant on the right hand. The axial triradius is
on both hands distally placed (t'). On the thenar/
first interdigital area of both hands there is a
dislocation of the ridge arrangements, particularly
on the right hand. The palmar configurations were
not found in a sample of 980 English controls
(450 males and 530 females).
On the soles, the toe patterns, 9 arches and 1

double loop, are of low intensity and are also
unusual in normal people.

Case 2 (Fig. 4). The proband's dermatoglyphs
show some features which are uncommon in normal
people. White lines cutting across the epidermal
ridges indiscriminately occur on fingers, palms,
and soles of this case with extremely high frequency.
This is a rare finding in young normal people as
white lines tend to recede during adolescence and to
reappear later in life. A pathological cause for the
occurrence of white lines has been suggested by
Cherrill (1950). He associated their presence with

Fig.3Derma\oglyphipatternsofcase1.Fig.Drmtogyp I
Fig. 4 Dermatoglyphic patterns of case 2.
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Fig. 3 Dermatoglyphic patterns of case 1.
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disease or with a particular stage of a disease.
The total finger ridge count, 180 ridges, is high, 35
ridges above the average for English male controls.
The plantar configurations show a high intensity,

5 * 0 loops per sole against 2 * 8 in males of the
general population.
The pattern arrangements on the left sole occurred

with a frequency of 2/550 but those on the right
were not found in the same sample of 550 controls
(250 females and 300 males).

CYTOGENETIC STUDIES
Duplicate lymphocyte cultures were established
on separate occasions from both cases. Only single
cultures were set up from parents. Standard stain-
ing and trypsin-Leishman G-banded preparations
were used routinely, with quinacrine Q-banding for
markers where appropriate. Representative partial
karyotypes are shown in Fig. 5.
Case 1. A deficiency of the short arm of a chromo-

some 7 was observed in all cells. G-banding showed
an interstitial deletion of 7p with breakpoints at
bands p13 and p21. The deletion probably resulted
in loss of material from both of these bands together

Case- 1

with total loss of bands p14 and pl5. The karyotype
was 46,XY,del(7)(pter-*p21::pl3-*qter).
Normal chromosomes were found in the parents

apart from the presence of a centromeric variant 3
in the mother whose karyotype was 46,XX,var(3)
(cen,GTL 50,QFQ 55).
Case 2. Two abnormal chromosomes were con-

sistently present. One chromosome 7 showed a
major long arm deletion. Material deleted from the
7 was translocated to the end of the long arm of a
chromosome 8. G-banding showed breaks at bands
7q1 1 and 7q21 with loss of a small part of the former
and the greater part of the latter bands. The karyo-
type was 46,XY,del(7)(ql lq21),t(7;8)(7pter--7ql 1:;
8pter-*8q24: :7q21-*7qter), 15p+,22ps-.
The chromosomes of both parents appeared to be

normal. Neither of the variants seen in the chromo-
somes of the proband could be detected in either
parent.

BLOOD GROUPS
The probands and their parents were tested for
reactions with the ABO, MNSs, P, Rh, Lutheran,
Kell, Lewis, Duffy, Kidd, Xg, and Colton systems.
The results were unremarkable (Table 1).

Case 2

Fig. 5 Partial karyotypes of cases 1 and 2.
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Table 1 Blood group findings
Subject Blood group system

ABO MN S s P1 Rh Lua K k Lea Leb Fya Fyb Jka Jkb Xga Coa Cob

Father of case I 0 MN - + - R1 R1 - - + - + + + + + - + -
Mother of case I A1 MN + + + R1 r - - + + - - + + + + +-
Case I Al MN - + + R R1 - -+ +--++-- +-
Father of case 2 0 M + + - RI r - + + + - + + + + + +-
Mother of case 2 0 M + + - R1 r - - + - + + - - + + +-
Case 2 0 M + - - r r - - + - + + - - + + +-

Discussion

The principal clinical and cytogenetic findings in the
cases reported here and in 20 previously reported
cases of partial monosomy 7 are summarised in
Table 2.

The two previously reported cases of short arm
deletion (Wilson et al., 1973; Friedrich et al., 1975),
along with the first of two cases of ring 7 (Zachai
and Breg, 1973), were all mentally retarded and had
craniostenosis. Other features present in two of
these three cases include microcephaly, an anti-
mongoloid palpebral slant, and ptosis. These obser-
vations permit the tentative recognition of a
syndrome associated with 7p deletion with the break-
point at 7p15, and suggest that the ring 7 chromo-
some in the first case of Zachai and Breg (1973)
must have had at least some of 7p distal to band 15
deleted, but that their second case, which differed
phenotypically, must also differ cytogenetically.
Our case 1 (case 5 of Table 2) also differs pheno-
typically in several respects, although he does have
an antimongoloid palpebral slant, ptosis, and genital
anomaly. Specifically he is not microcephalic and
does not have craniostenosis. The differences in
developmental abnormality are to be expected in
view of his different deletion, involving interstitial
loss of the short arm between breaks at p13 and p21.
One may speculate that the limited features shared
with the earlier cases, including the low total
finger ridge count in common with the case of
Friedrich et al. (1975), might be associated with the
common loss of material between bands p13 and
p15.
Among the long arm deletion cases three distinct

groups can be recognised on cytogenetic grounds.
The largest group have either a simple terminal
deletion resulting from a single break at 7q32 or a
similar loss secondary to a translocation. The six
cases on which there are adequate clinical data
(cases 7 to 12, inclusive, of Table 2) (de Grouchy
et al., 1968, 1974; Harris et al., 1977; Kousseff
et al., 1977) have in common mental retardation
with microcephaly, low set or malformed ears, a
bulbous nose, short stature, and genital anomaly.
Two cases had diastasis recti, two had brachy-

cephaly, and two had cleft lip and palate. The claim
of Harris et al. (1977) that these features constitute
a recognisable syndrome seems to be justified. The
second group with long arm deletions comprises three
cases with breaks at 7q21 and 7q31 or 32 (cases 15 to
17 of Table 2) (Ayraud et al., 1976; Higginson et al.,
1976; Franceschini et al., 1978). They too show
remarkably consistent clinical findings, namely
mental retardation, retarded growth, ocular defects,
bulbous nose, low set or malformed ears, congenital
heart disease, and hypertonia, again strongly sug-
gestive of a definable syndrome. The third group of
long arm deletions is that with an interstitial
deletion between breaks at 7ql 1 and 7q21 or 22
(cases 18 to 22 of Table 2, including our case 2
which is case 22 of the Table) (Valentine and Sergo-
vich, 1977; Seabright and Lewis, 1978). This group
is less easily defined clinically as two of the reported
cases were mosaic and in one of those only 15%
of cells were abnormal (Seabright and Lewis, 1978).
Nevertheless, this group shows some phenotypic
overlap with the second group. Two of the five cases
have cardiac defect, two have downturned mouths,
and one has low set ears. Two, including our case
2, have epilepsy as do two cases in the second group.
These similarities might be associated with a com-
mon loss of material around bands q21 or 22, but
evidence from more cases will be needed before this
can be regarded as anything more than hypothesis.
Case 2 presented here is remarkable for the lack
of morphological abnormality. In addition to being
subnormal, he is epileptic as already mentioned.
Apart from these features he has hypotonia like the
patient of Valentine and Sergovich (1977) and also
shares with their patient a high pattern intensity of
the finger ridges. Cytogenetically he differs from the
others in this group in deriving his deletion from a
translocation with chromosome 8. It may be that
the phenotypic differences within this group depend
on the precise position of the chromosome breaks
giving rise to the deletion.

We are grateful to Dr Ruth Sanger and the staff of
the MRC Blood Group Unit for undertaking the
blood group determinations and to Mr Pedro
Saldania-Garcia for the dermatoglyphic analyses.
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Table 2 Features of the present and previously reported cases ofpartial monosomy 7

Feature Cases

r (7) 7p- 7q-

1 2 3 4 5 6 7 8 9

M M F F M F M F M
23 m 8 y NN NN NN 6-8 w NN, 7i w NN NN

spontan- premature
eously
aborted
fetus

Birthweight (kg) 2 -80
Length or stature (cm) 82

Mental or developmental retardation +
Microcephaly +
Epilepsy
Craniostenosis +
Skull shape abnormal
Low set or malformed ears
Beaked or bulbous nose
Mouth, large or small
Mouth, downturned corners
Long philtrum
Cleft lip and palate
Micrognathia
Abnormal palpebral slant AMg
Hypertelorism
Ptosis + (R)
Orbital hypoplasia or hydrophthalmos + (R)
Naevus +
Shield chest or wide spaced nipples
Congenital heart defect

Nail dysplasia
Diastasis recti
Hyperreflexia or hypertonia
Hypotonia
Hageman factor half normal
Genital abnormality +
Flexion deformity
Other abnormality

2-80 2-67 2-50 2-50
113-5 49 (at 50 41

2k m)
_ + + +
+ + _ _

_ + + _

Ac Tr -

_ +- +

Small
+
+

+

AMg Mg AMg

- + (R & L) + (L)
+

Aortic ?
stenosis

+ _

+ +
+_
Brushfield Short
spots limbs

1-73 2-90 2-48
42 87 (at 5 y 83 (at 2 y

8 m) 2 m)
+ + +

+ +
+

Nr Br Fr
+ + +
+ + +

Large

+ +
+

Epican- Joint
thus, laxity,
proptosis, sacral
low nasal aplasia,
bridge, bifid
bilateral uvu'a
acromial
dimples

Dermatoglyphs: TFRC
Transverse crease
Other

Patient's karyotype

Abnormal parental karyotype

Low Low
+(L) + (R) + (L) + (R &L)Normal +i(L)

9 ULs, f-ora Distal
1 RL axial

triradii,
9 ULs

46,XY,r(7) 46,XY,r(7) 46,XX, 46,XX, 46,XY, 46,XX, 46,XY,t 46,XX, 46,XY,
7p-,13s+ del(7) del(7) del(7) (6;7) del(7) del(7)

(qter-) (p13:: (q32) (pl2;q32) (q32-+ (q32-..
p15:) p23) del(7)(q32) qter) qter)

Sex
Age

+

Cases. (1) Zachai and Breg (1973) case 1; (2) Zachai and Breg (1973) case 2; (3) Wilson et al. (1973); (4) Friedrich et al. (1975) case 1; (5) Present
case 1; (6) Bass et al. (1973) case 2; (7) de Grouchy et al. (1968, 1974); (8) Harris et al. (1977) case 1; (9) Harris et al. (1977) case 2; (10) Harris
et al. (1977) case 3; (11) Harris et al. (1977) case 4; (12) Kousseff et al. (1977); (13) Shokeir et al. (1973); (14) Friedrich et al. (1975) case 2, and
Turleau et al. (1974); (15) Ayraud et al. (1976); (16) Higginson et al. (1976); (17) Franceschini et al. (1978); (18) Valentine and Sergovich (1977);
(19) Seabright and Lewis (1978) case 1; (20) Seabright and Lewis (1978) case 2; (21) Seabright and Lewis (1978) case 3; (22) Present case 2.
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10 11 12 13 14 15 16 17 18 19 20 21 22

F M M F F F F F M M F M M
NN NN 2m NN 22 y NN, died NN, died 1 w NN NN, 6 w NN NN 31 NN

premature at 3 m at 2 m premature

3-00 1-45 1-68
47 (at 80 (at 3 y 41
5 w) 3 m)
+ +

Br
+ +

+_

Large Large

+

139

+

1.74 2-32 2-30 2.10 2-27 3-02 2-84
42 43.5 108 (at 55

9y) P

+ + + + + + h +

+ + + + - e
+ + + n

0

Oc t
+ + + + y
+ + + p
Large i
+ + + + + c
+ - a
_ I
+ + I
- AMg y

+ +

+ +

+ +

++i}mixed +~ +

+ +

+ + +

+ V'SD VSD, Pulmonary
aortic stenosis
stenosis

+
..

+

+

Pectus Flat nose, R syn- Vesico-
excavatum syno- brachy- ureteric

phris, dactyly reflux
misaligned
teeth

+(R &L)
Low

+(L) +

+

n
0

r
m

VSD a
I

+

- +~~~~~~~~~~~~~~

Arhinen- Short head Bulbous Profuse Thin Large Wife's
cephaly, hair, cheeks, scalp hair, hair tongue 1st child
hypo- bulbous large anteverted SB. Small
plastic L cheeks, dorsi- nostrils, and
cerebral large flexed toes facial 'abnor-
hemisphere dorsi- palsy, mal'

flexed toes rocker
bottom
feet
Low H

+(R &L) +
t axial
triradii

ligh

46,XX,del 46,XY,del 46,XY,del 46,XX, 46,XX,-7, 46,XX,del 46,XX,del, 46,XX,del 46,XY,del 46,XY,del 3:1 1:6 46,XY
(7) (q32- (7) (q32-* (7) (q32) t(2p-, +der(7) (7) (pter (7) (pter (7) (q21; (7) (q 14_ (7) (qll:: mosaic mosaic t(7q;8q)
qter) qter) 7p+q-) mat q21::q31 q21::q31 q32) q22) q21) 46,XX, 46,XY, del (7)

(partial .-.qter) -*qter) del (7) del (7) (qI 1::
monosomy (q1:: (ql 1:: q21)
(7) (q35:)) q21)/46, q21)/46,

xx XY
Mater- Normal
nal: 46,
XX,t(7;9)

Maternal
balanced
insertion

459

M, male; F, female; NN, neonate; Ac, acrocephaly; Tr, trigonocephaly; Nr, narrow cranium; Br, brachycephaly; Fr, frontal bossing with deep
set eyes; Oc, prominent occiput; Amg, antimongoloid; Mg, mongoloid; VSD, ventricular septal defect; SB, stillbirth; UL, ulnar loop; RL,
radial loop.
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Addendum

Since submitting this paper for publication we have
found a report by McPherson et al. (1976) that we
had regrettably overlooked. They describe a boy
with an interstitial deletion of band 7p2l. This child
had craniosynostosis as did other children reported
with short arm 7 deletions distal to band 7p15, and
this confirms the consistent loss of material in the

7p2l-22 region in
stenosis.

7 deletion cases with cranio-
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