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CYTOGENETIC ABNORMALITIES IN TWO NEW PATIENTS WITH PITT-ROGERS-DANKS PHENO
TYPE

M.C. Lindeman-Kusse, A. Van Haeringen, J.J.G. Hoorweg-Nijman, H.G. 
Brunner,
uDe Hartekamp" and "De Hondsberg", Institutions for the Mentally 
Disabled, Heemstede and Oisterwijk (M.C.L.K.); Department of Cli
nical Genetics, University Hospital Leiden, Leiden (A.V.H.); De
partment of Endocrinology, Wilhelmina Childrens' Hospital,
Utrecht, current adress: the Free University Hospital Amsterdam* mi JU

(J. J.G.H.N) ; Department of Human Genetics, University Hospital 
Nijmegen, Nijmegen (H.G.B), The Netherlands.

We describe 2 patients with, a combi
nation of findings strikingly simi
lar to those described by Pitt et 
al. [1984], consisting of severe 
mental retardation, pre- and post
natal growth retardation, history of 
seizures, microcephaly, ocular prop
tosis, mid-face hypoplasia, short 
and flat philtrum, and wide mouth.
Our cases included, a total of only
9 patients has been described. One 
of our patients was treated with 
growth hormone and responded with a 
marked increase in growth velocity 
and skeletal maturation.
Chromosome analysis was performed; 
both patients have a deletion of 4p 
as is found in Wolf-Hirschhorn syn
drome. A comparison is made between 
our patients and patients with the 
Wolf-Hirschhorn syndrome (4p-) .

We conclude that the Pitt-Rogers- 
Danks phenotype is associated with 
4p- in our two patients and that the 
syndromic status of the Pitt-Rogers- 
Danks status should be reassessed.

KEY WORDS: 4p-, Pitt-Rogers-Danks, 
Wolf-Hirschhorn, multiple congenital 
anomalies

INTRODUCTION

In 1984, Pitt et al. described
4 patients with the combination of 
pre- and postnatal growth retarda
tion, mental retardation, typical 
facial changes with microcephaly, 
ocular proptosis, mid-facial hypop
lasia, short and flat philtrum, wide 
mouth and history of seizures. Since
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then/ 3 additional cases have been 
reported [Donnai, 1986; Oorthuys and 
Bleeker-Wagemakers, 1989/ Lizcano- 
Gil et al., 1995].
Cytogenetic abnormalities were not 
found in any of the reported cases.
In this paper, we describe 2 stri
kingly similar cases. However, in 
both patients a deletion was found 
in the distal short arm of chromoso
me 4, the same region involved in 
the Wolf-Hirschhorn syndrome.

arginine-HCL: peak 16 mU/L, response 
to L-Dopa propanolol: peak 93 mU/1). 
Serum IGF-1 levels were close to the 
lower normal limit for age (resp 75 
and 77 ng/ml) . Normal levels of T4, 
free T4 and TSH were found.

At age 6 4/12 years growth hor
mone (GH) treatment was initiated 
(Humatrope, Lilly, Indianapolis,
USA) in a dosage of 4.5 IU/m2 body 
surface per day, 6 times a week, in 
a clinical trial on children with 
idiopathic short stature [Kamp et 
al., 1991]. At the onset of GH tre-

C L IN IC A L  REPORTS 
Patient A

Patient A (Fig. 1), a girl born 
in 1982, is the second of 2 children 
born to nonconsanguineous parents.
Her older brother and parents are 
healthy and family history is unre
markable . Her physical appearance 
does not resemble any relative.

During pregnancy ultrasound at 
3 5 weeks showed intrauterine growth 
retardation for unknown reason. De~ 
livery was normal and occurred at 3 7 
weeks. Birthweight was 1880 g (<3rd 
centile). The postnatal period was 
complicated by poor feeding and per
sistent growth retardation. For this 
reason she was hospitalized from age
5 to 11 months during which period 
she was tube-fed. Results of EEG, 
ultrasound study of the brain and of 
metabolic tests were normal. At that 
time G-banded karyotype was normal,
46,XX. From 1986 to 1989 she had 5 
seizures during periods of fever.
The EEG suggested generalized epi
lepsy and she was treated with val
proic acid.

Because of severe growth retar
dation (Fig. 2A) she was referred 
for endocrinologic evaluation at 4 
7/12 years, which showed a normal 
growth hormone response (response to

atment height was 94.0 cm, equiva
lent to a standard deviation score 
(SDS) of -5.3. Bone age was 2.0 ye
ars (according to Greulich and Py
le) . She responded remarkably well 
to GH treatment, although bone age 
progressed rather rapidly as well.
At age 9.3 years height was 123.5 cm 
(SDS -2.39) and bone age 8.3 years 
(Greulich-Pyle). Shortly thereafter 
puberty began. At age 10.3 years, 
height was 131.5 cm (height SDS - 
1.8) and bone age 9.8 years 
(Greulich-Pyle). Her predicted adult 
height increased from 148.9 to 153.1 
cm. Despite adequate food intake her 
weight has always been low for 
height (Fig. 2C).

On examination she had a typi
cal facial appearance (Fig. 1) with 
microcephaly (OFC 49 cm, 1 cm <3rd 
centile), hypertelorism (ICD 33 mm, 
OCD 90 mm , 90th centile), ocular 
proptosis, maxillary hypoplasia, a 
beaked nose, a short and flat phil
trum, and a wide mouth with a thin 
upper lip. She had a preauricular 
pit on the right side. She had gene
ralised muscular hypotrophy. Hands 
were small (13.5 cm, <3rd centile) , 
but in contrast to previously repor
ted patients, palmar creases were 
normal. Both feet had a wide space 
between first and second toe. On 
ophthalmological examination irregu-
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Figure 1: Patient A at age 9 months, 3 and 10

respectively
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PATIENT A
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Figure 2: Height and weight for height of patient A and B
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lar pigmentation of the retina was 
noted. Audiometry was normal. On X- 
rays the long bones were slender 
without evidence of chondrodyspla
sia. Magnetic resonance imaging of 
the brain was normal.
At age 10 she is a cheerful girl who 
speaks in 2-word sentences with a 
rather unclear articulation. She is 
more focussed on adults than on her 
groupmates and asks much attention 
for herself. Her performance at 
school is like a 4-year-old; she 
does not play much but prefers per
forming little housekeeping jobs.
Her mental retardation is "moderate" 
(IQ 35-48).

Although results of a chromoso
me investigation were initially nor
mal, we recently found a deletion by 
fluorescence in  s i t u  hybridization 
of the short arm of chromosome 4,
46,XX del(4)(pl6.3~pter).

Patient B
Patient B (Fig. 3) , a male born 

in 1951, is the second of 3 children 
born to nonconsanguineous parents. 
His parents, brother and sister are 
healthy. His mother had 2 healthy 
daughters from a previous marriage. 
Family history is normal. The physi
cal appearance of this patient is 
very different from the other mem
bers of the family.

He was born after an unremarka
ble pregnancy, except for mild toxi
cosis during the third trimester. 
Delivery at 38 weeks was normal. 
Birth weight was 2000 g (<3rd centi- 
le). During the first year of life 
he had severe feeding problems. At
10 months he weighed 5090 g (<3rd 
centile) and was hospitalized for 5 
months because of retardation of 
growth and of psychomotor develop
ment. He gained 23 0 g during this

period. At 2 5/12 years he weighed 
6200 g (4.5 kg, <3rd centile) and 
was referred for evaluation of his 
psychomotor retardation and his 
weight status. He was hospitalized 
for 7 months and gained 1000 g by 
means of highly fortified food. 
Function tests of thyroid, liver, 
kidney and adrenal gland were normal 
as were blood levels of glucose and 
insulin.

In an attempt to stimulate 
growth he was treated with thyroxin 
supplements without apparent effect; 
his height remained retarded (Fig. 
2B) . At 9 6/12 years his bone age 
was approximately 4 years (Greulich- 
Pyle) . His weight remained low for 
height until about 15 years old 
(Fig. 2B).

From 1 6/12 to 8 years he had 
multiple seizures which were treated 
with phenobarbitone. It is not clear 
whether these seizures only occurred 
during fever. An EEG at 18 years 
showed a somewhat flattened back
ground pattern (eyes opened), spora
dically intervened with a sharp wave 
in the occipital region. The EEG was 
not considered epileptogenic. On 
examination at 41 years, he had a 
striking facial appearance (Fig. 3) 
with microcephaly (OFC 51 cm, <3rd 
centile) , ocular proptosis, maxilla- 
ry hypoplasia, a beaked nose, a 
short and flat philtrum (1 cm; 0.75 
cm <3rd centile) and a wide mouth 
with normal teeth. Height was 154 cm 
(15 cm <3rd centile), weight 44 kg. 
He had small hands, 15.5 cm (1 cm 
<3rd centile) and feet, 23.5 cm (3rd 
centile).

Palmar creases were normal. Si
milar to patient A his feet had a 
gap between the first and second 
toe. Extension at the elbows was li
mited to approximately 55°.
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TABLE I. Clinical Findings in PRD and WHS Cases

Clinical findings reported in 
PHD N=7 patient

A
patient

B
patient

C
reported in 
WHS1 N=39

qestational aqe 37-42 7 (100) + + + 30 (77)
mental retardation 7 (100) + + + 29 (75)
low birthweight 7 (100) + + + 29 (75)
short stature 7 (100) + + + 10 (26)
microcephaly 7 (100) + + + 13 (33)
prominent eyes 7 (100) + + + 14 (36)
hypertelorism 6 (85) + + + 26 (67)
beaked nose 5 (71) + + + 8 (21)

I maxillary hypoplasia 5 (71) + + +
I short and flat philtrum 7 (100) + + + + (41)
wide mouth 7 (100) + + + —

I palmar creases 4 (57) . — — —

I history of seizures 5 (71) + + 20 (51)
I feedinq problems ■?

* + + .  + ?
♦

down turned corner of 1 (14) — — — 19 (49)
small mandible — — — 18 (46)
low set ears 3 (43) — — — 18 (46)
epicanthic folds 2 (28) — — 17 (44)
prominent glabella 1 (14) — — — 16 (41)
palpebral fissures 3 (43) * - — — 15 (39)
strabismus 9

— — — 13 (33)
clinodactily i (14) 4« * — 10 (26)
consanqninity

_  -

- -

Schinzel [1994]
Ophthalmological status was 

unremarkable except for myopia. 
Hearing was normal. A G~banded ka- 
ryogram was initially normal, but 
recent examination by high resolu
tion showed a deletion of the short 
arm of chromosome 4 (4 6,XY,de- 
1(4)(pl6.3-pter)).

>mental retardation is severe (IQ 
20-35).

DISCUSSION

He is a regular fidget, who finds 
it hard to amuse himself. Living in 
an institution for the mentally re
tarded he asks a lot of attention

iof his caretakers and other adults 
by asking stereotype questions but 
is not meddling much with his 
groupmates. He can only do small 
jobs for some minutes as it is dif
ficult for him to concentrate. His

The combination of mental re
tardation, pre- and postnatal 
growth retardation, microcephaly, 
ocular proptosis, mid-face hypopla 
sia, short and flat philtrum, wide 
mouth and history of seizures was 
discribed by Pitt et al. [1984], 
Donnai [19 86] and Oorthuys and 
Bleeker-Wagemakers [1989] . Our 2 
patients have the same anomalies 
with strikingly similar facial fin 
dings. Table I summarizes the fin
dings in the published cases and
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our patients. In contrast to ear
lier reports, none of our patients 
have unusual palmar creases; two 
showed contractures *

The facial appearance, especi
ally the mid-facial hypoplasia, be
came more marked with age with a 
progressive beaking of the nose and 
a reduction of the length of the 
philtrum (Figs. 1, 3).

Both our patients had severe 
feeding problems during the first 
years of life, with regurgitation 
of food and inadequate weight gain 
even on highly fortified food in
take. They had a very slender build 
in childhood, although in patient B 
this subsequently became normal
(Pig. 2).

Patient A originally had a ve
ry short stature as had the other 
patients. No evidence for endocrine 
dysfunction was detected. She was 
treated with growth hormone and 
responded with a spectacular incre
ase in growth velocity. After 4 ye
ars of GH treatment her height in
creased from -5.3 to -1.8 SDS. Ho
wever, her predicted adult height 
increased by only 4 cm to 153,1 cm 
because of a concomitant increase 
in skeletal maturation.
All patients previously described 
were reported to have normal chro
mosomes. Recently another patient 
with PRD phenotype was referred to 
Dian Donnai who was deleted for the 
short arm of chromosome 4 (personal 
communication). Therefore we tested 
chromosome 4 by FISH and found a 
deletion of the short arm of chro
mosome 4. Our preliminary data sug
gest that the chromosome 4 deletion 
could be in the same area as the 
critical region of Wolf-Hirschhorn 
syndrome. Although some findings in 
Wolf-Hirschhorn patients are the 
same as in Pitt-Rogers-Danks pa

tients there are some striking phe
notypic differences (Table I). Most 
prominent in Pitt-Rogers-Danks pa
tients is the mid-face hypoplasia 
with maxillary hypoplasia, beaked 
nose, short flat philtrum and wide 
mouth with poorly defined upper 
lip, whereas in Wolf-Hirschhorn pa
tients the upper face is most stri
king with high frontal hairline, 
prominent glabella with downslant 
of palpebral fissures and high na
sal bridge. In Pitt-Rogers-Danks 
short stature is a constant fin
ding. Moreover, 35% of the Wolf- 
Hirschhorn patients are reported to 
die in the first year of life 
[Gorlin et al., 1990] of cardiac 
complications, none of the Pitt- 
Rogers-Danks are known to have car
diac problems. No midline-fusion 
defects are present in the Pitt- 
Rogers-Danks cases as seen in Wolf- 
Hirschhorn syndrome. To our 
knowledge, the oldest person repor
ted alive is 27 years old [Wilson 
et al., 1981], our cases are 13, 44 
and 52 years old, respectively. The 
literature suggests that Wolf- 
Hirschhorn patients all have severe 
cognitive impairment whereas mental 
retardation in our first patient is 
"moderate".

The syndromic status of the 
Pitt-Rogers-Danks should be reas
sessed: is it a distinct aneuploidy 
syndrome or is it a form of Wolf- 
Hirschhorn syndrome? Further stu
dies are necessary to analyze the 
cytogenetic abnormalities found, 
cytogenetic and DNA deletion stu
dies have been performed in order 
to analyze the kind of the 4p- 
deletion of the PRD patients in 
comparison to the WHS critical re
gion, These results will be publis
hed shortly in a separate paper.
Note added in proof : recently 
[Clemens et al., 1995] another pa-
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tient with the Pitt-Rogers-Danks 
phenotype and a del (4p) was 
described.
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