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PSEUDOHYPOPARATHYROIDISM AND HYPOTHYROIDISM: A CASE REPORT
b R BB R BRE S L U R IKIBRSBEAEEEO ! ES

HIROSHIMA

INTRODUCTION

In 1939 Drake, Albright et all set forth
the criteria necessary for a diagnosis of
chronie idiopathic hypoparathyroidism.
These criteria include decreased serum
calecium and increased serum inorganic
phosphorus levels often associated with
tetany, frequently with developmental
abnormalities of the teeth, and with
cataracts. In order to make this diagnosis
there must be no evidence of osteomalacia,
s teatorrhea, or chronic renal insufficiency
by which the altered serum calcium phos-
phorus ratio might otherwise be explained.
It had been shown earlier? that prompt
phosphorous diuresis followed the adminis-
tration of parathyroid hormone demon-
strating in normal subjects and in patients
with hypoparathyroidism an ability to
In 1942 Albright,
Burnett et al3 reported three patients
who satisfied the above criteria except for

respond to the hormone.

the fact that the serum calcium level and
urine phosphorus excretion were not altered
by the intravenous administration of
It was felt
that these patients suffered from a

parathyroid gland extract.

different disease, designated pseudohypo-
parathyroidism, which was associated with a
renal end-organ resistance to the action of
parathyroid hormone rather than with the
individual organism's inability to produce
the hormone as in idiopathic hypoparathy-
roidism. Since that time, reports of 67
cases of pseudohypoparathyroidism have been
published. Detailed observations on the
cumulative findings of the patients thus
far reported with pseudohypoparathyroidism
have been presented in two recent reviews
by Bronsky, Kushner et a1* and Cohen and
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Donnell.5 In the latter paper the authors
also reported the first authenticated
occurrence of hypothyroidism and pseudo-
hypoparathyroidism in a ten year old girl.
In 1958 a case was reporteds as the first
instance of pseudohypoparathyroidism
observed in Japan. This patient was
an adult who had seizures and mental
retardation, but who had a normal serum
caleium and phosphorus. However, the
report of this patient's failure to
respond to parathyroid gland extract was
ques tionable and it is difficult to be

certain of the_diagnosis.

It is the purpose of this report to
present what possibly is the second
case of pseudohypoparathyroidism known
in Japan and’ to describe another documented
coincidence of pseudohypoparathyroidism
and hypothyroidism in a single individual.

HISTORY: A 13 year old boy was sent to
the referral clinie of the Atomiec Bomb
Casualty Commission (ABCC) in Hiroshima
for evaluation of mental and physical
retardation and seizure episodes. The
child, youngest of five children in the
family, was born following a full term
uncomplicated pregnancy. Details concern-
ing early development were vague, but it
was noted during infancy that he appeared
smaller than normal, had an unusually large
tongue, and was of a sluggish temperament.
He sat unassisted, crawled, talked, and
learned to walk later than his siblings
had. Only eight or ten deciduous teeth
erup ted.
early bhecause of decay and breakage.

Most of these were lost very

Several permanent teeth appeared in each
jaw but were only partially erupted and
were characterized by the same fragility of
their predecessors. The patient's skin had
always been rough and dry; he had low
tolerance to changes in environmental
temperatures, and often complained of the
cold in the warmest weather. Compared to
other children he was very easily fatigued
and did not enjoy physical activity or
participation in games. He slept ten hours
each night and seemed to require a morning

and afternoon nap on most days. The child
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began school at the age of six. Although
it was obvious to parents and teachers that
he was markedly mentally handiecapped, he
was, for psychological reasons, kept with
his class throughout primary and junior
high school. By the age of 13 he had
reached the 7th grade but was able to read
only with the proficiency expected of a 3rd
grader and was unable to calculate, When

he was ten years old, the patient began

having "seizures" described as a stiffening
of the legs without loss of consciousness,
causing him to fall while walking or
These episodes lasted 20 to 30
Their frequency appeared to vary
with the amount of physical activity.
There were often 10 to 20 such attacks each
day. Medlcal consultation was first sought
at the onset of these seizures, three years
before the patient was seen at ABCC. The
diagnosis of hypothyroidism was made and an

running.
seconds.

unknown amount of thyroid extract was
adminis tered for about a year with no
change noted in the quality or frequency of
the seizures. The patient did appear to be
more alert and active during this period,

however.

FAMILY HISTORY: Both parents are alive and
well, as are four older brothers and
There is no known family history
of congenital or hereditary disease, nor
All other family
members are of average intellect and
physical stature.

sisters.

history of consanguini ty.

PAST MEDICAL HISTORY: The birth weight was
2.951 kg. The patient had mild icterus
neonatorum at the age of fiive days, severe
gastroenteritis with dehydration at one
year, and measles and mumps before the
age of five. He always had been very
susceptible to colds.

PHYSICAL EXAMINATION: The child was a
strikingly short, stocky boy (Fig. 1). He
was dull-countenanced and slow-moving, but
cheerful and cooperative. Both size and
manner suggested a child two-thirds his
Height
was 118.65 cm (average height for a 13 year
old Japanese boy is 142.24 cm). Welght was

age. The volce was deep and harsh.
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FIGURE 1 SHORT, STOCKY BUILD, ROUND FACE, PROTUBERANT TONGUE
H1 HFEIEC, Bid Lo, HuE, ML A

27.01 kg, blood pressure 90/65 mm Hg,
temperature 32.2 C, and pulse rate 84. The
skin was pale, dry, and seemed thickened
with an unusual amount of subecutaneous
tissue about the base of the neck, the
axillae, and anterior chest. The face
was round with a broad, flat nose and
widely spaced eyes.
disproportionately short for the trunk; the
hands and feet were broad with short,
s tubby fingers and toes (Fig. 2). The hair
was coarse and eyebrows thin, especially in

The 1imbs appeared

the outer quadrants.
round and regular, and there were no
lenticular opacities. The optic dises were

The pupils were

DEANDE O EHE G E 15 142, 2em) 57 27.01
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FIGURE 2 BROAD HANDS, STUBBY FINGERS
TR, Hrkwe

32

somewhat blurred bilaterally; otherwise the
The lips were thick and
the tongue was enlarged and protuberant.

fundi were normal.

Only a few carious, poorly developed and
severely abraded teeth were present in both
jaws. The thyroid gland was not palpable,
The

genitalia were typically prepubertal in

The heart and abdomen were normal.
development. Neurological examination
revealed hypoactive deep tendon reflexes,
and the Chvostek and Trousseau signs were
posltive.

LABORATORY EXAMINATION: Complete blood
count revealed a normochromiec normocytic
anemia with a hemoglobin of 10.6 gm
The white blood count and
differential were normal.

per cent.
The urinalysis
was unremarkable with a negative Sulkowiteh
test. Stool examination and serological
The serum
calcium was 5.25 mg per cent and the serum
The
serum protein bound iodine was 3.2 ug per
cent. The thyroid radioactive iodine

uptake was 4.4 per cent in 24 hours.

test for syphilis were negative.

phosphorus was 10.78 mg per cent.
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The basal metabolic rate was -32 and -39
The total serum choles-
terol was 143 mg per cent and the serum

on two occasions.

alkaline phosphatase 11.5 units. The serum
bound iron was 34 ug per cent with a total
iron binding capacity of 192 pug per cent.
A Thorn test was negative. The urinary
17-ketosteroid excretion was 1.5 mg
in 24 hours, and the urinary 17-hydroxy
corticosteroid was 2.9 mg in 24 hours (the
normal values for a child this age are 1.5
to 5.0 mg in 24 hours and 2.9 to 12.0 mg in
24 hours respectively). An FSH assay was
positive for both 5 and 80 mouse units (the
usual normal range is between 5 to 30 mouse
units).

RADIOLOGIC EXAMINATION: Radiologic
findings of the chest were within normal
limits except for a coarsened trabecular
Films of the
skull revealed a somewhat shallow pituitary

pattern in the scapulae.

fossa, which was normal, however in the
anteroposterior diame ter, and symmetrieally
thickened parietal bones were seen in
the anteroposterior views, There were
irregular calcific densities visible in
the region of the basal ganglia. The
extremities were short with short meta-
carpals and premature closure of the
epiphyses. The lateral aspect of the shaft
of the left radius was dirregular and
contained an ovoid area of cystic-appearing
translucency 2 c¢m in length. Soft tissue
calcifications were seen in the left upper
and left lower extremities. Radiologic
examination of the teeth revealed visible
lamina dura but either severe enamel hypo-
plasia or defective dentine calcification
was present in the canine and premolar
teeth of both jaws. The deciduous incisors
were present with no radiologic evidence of
the germ of the permanent incisors or
molars.

ADDITIONAL EXAMINATIONS: The electro-
cardiogram was unremarkable except for
prolongation of the $-T interval (often
seen in hypocalcemia). The electroenceph-
alogram revealed abnormally high voltage
throughout, particularly marked over
the ocecipital region, interpreted as a
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diffuse nonspecific abnormality.
(Weschler-Bellevue) was 49.

The IQ

No increase in hourly urinary phosphorus
excretion was noted (Fig. 3) in response
to the Ellsworth-Howard test (200 units of
parathyroid hormone administered intra-
venously preceded and followed by total
hourly urinary phosphorus determinations).
Repeat thyroid radioactive iodine uptake
was 3.6 per cent in 24 hours, after which
30 units of thyroid stimulating hormone
(thyrotropar) was given intramuscularly
over three days. On the fourth day, the
thyroid uptake of radioactive iodine was
43.6 per cent.

CLINICAL COURSE (Fig. 4): The patient
received daily administrations of 200,000
units of vitamin D, 6 gm of calcium
gluconate and 1 gm of aluminum hydroxide
gel (to delay the intestinal absorption of
After 15 days, the serum
caleium had risen to 6.5 mg per cent

phosphorus).

and the serum inorganic phosphorus had
decreased to 9.5 mg per cent. The dosage
400,000 units of
vitamin D; 9 gm calcium gluconate; and 2 gm

levels were raised:

aluminum hydroxide gel were administered
daily for the subsequent two weeks. At
this time the serum caleium had risen to a
high level of 11.5 mg per cent and the
serum phosphorus had fallen to 6.5 mg per
cent. The repeat electrocardiogram
revealed that the previously prolonged S-T
The high
voltage waves did not appear in the repeat

segments had become normal,

electroencephalogram and the tracings were
interpreted as being within normal limits.
There had been no further episodes of
tetany; the Chvostek and Trousseau signs
The child was more
willing to take part in physical play and

were not demonstrable.

in general appeared to his parents to be
Beginning 33 days
following institution of therapy, the
dosage of vitamin D was gradually decreased
from 400,000 units daily to 50,000 units.
Thyroid extract, one grain daily, was added
to the regimen 71 days following the
initiation of therapy. Three weeks after
the addition of thyroid, the family noted

more active and alert.

THELC, BRIEOFBRORE LAR S 0 5.

[1iETE ¥ ( Weschler-Bellevue ) [149.

i

Ellsworth-Howard ¥ 2 ( 2008ifii o ki
MERFN ' Y OERIRESTAT %, R kb RS HE
HROMELZITZ2HME (K3) TR, BREOREK
W BRI O BN & 3B L. FRIRER R STREME IR B
FEMUER O T E I 12 240 C 3.6%. % D%k,
ARERHEI BRIV E >~ ( Thyrotropar ) 30EfL4 3 H
2h ko THANES L, 4 5B I2EPRIED K
SHREME IR FEFEERR (243.6% T H - =

ERERFER (M4) BEEFicimHEZ2ZI 2D

07N, Vo rEANLY Y A6eg BX UKEE
fkrnvizwarivlg (BoBRIEEBIE X &
Afhiz) #2351, I5SHEB MBS VS AT

6.5mg % 12 5L, MU E 0. 0mg% 12D
REREFEELTZ0% 2EM, BHES
IVDAOFHEN, SN vEAINLY A Sg BE
UAkBbkTVI = arvzg #%5 LAY, %
DOFERMBEIN 7 A1511.5mg% £ T ER L,
EEIL 6.omg %Iz XN S . 2 TLEBRERT
BITh - EERE, Daiic@Bovohiss — TR
EBLLZ->TWA RMEOCBRETREEMEL
HEL, ERTHELMENE Z208BTIy=—
M FEfEIL &y, Chvostek 5 & 1F Trousseau (8%
AERR E L b o 2. BEIE PR Z2oEEN 1220
AZlE Bty tn, 2HMICAET—E
EEMWTHRERIC s 2L cEBICEE D L.
ARG %3BHEE» 5 ESY 20 D& 1 HAE4A HHE
fihbb FEME CREIIHEBTAZEIZL 72,
B % TIH B A 5 I FIRIRA % 1 H 6 .5mg 12 5
U7z, HIRIRAI ZBINES LTh» 6 3 B #% I,
KIED L DL EE OB 2 AR VIZHE
MULAZ LR, BREIRPIZES Z &% 1L
b, FRTERIIZVEREZETTI2E31248 5



IN URINE [fchih

PHOSPHORUS

SERUM CALCIUM & PHOSPHORUS mg/100ml

FIGURE 3 ELLSWORTH - HOWARD TEST
[ 3 ELLSWORTH - HOWARD {75

mg/hr mg/hr
T T T T ¥ 1 T T 1
140 7140
120 - 1120
100 | 100
80 - -1 80
G0 60
e B contror  xmr |*°
2l 5 0o Uil PATIENT s 20
- _____'_F__'_'_'_'_'__o-—'_‘-\-__\_\___\--- _,r"‘"--d___d__ —
0 ! 1 L STl ] ! 1 ] ] i ]
0 1 2 3 4 5 B 7 8 9
TIME IN HOURS  #5[H
#200 Units of para thormone administered in travenously.
200 B BRA R L' oo iR &
FIGURE 4 SERUM CALCIUM AND PHOSPHORUS IN RESPONSE TO TREATMENT
B4 HBEEMFTIMEINS L LTHEOESR
12 T T T T T T T T T T T T T T T T T T T 12
e SERUM CALCIUM N
10 FRT- e BITR A 110
s — .
Bule 18
6 - — 16
- SERUM PHOSPHORUS >
s BN s 5 ] 4
2r 42
0 0

MmigH o b3 XU

YHH LT 8 0mg

Aluminum hydroxide gel h#E{k 7

caleium gluconate ¥ L

r
Yitaming ¥ 3 »D

200,000 U. 400,000 U

D 10 20 30 40 50 60 70 80 80 135

pAYS H

100,000 U




that there was a great increase in the
patient's tolerance to activity. He had
discontinued sleeping during the day and
had become lively and attentive in school.
He no longer complained of being cold in
warm weather and for the first time had
visibly perspired in response to the
summer heat. At the time of this re-
evaluation the patient certainly was more
alert, but the appearance and physical
examination were otherwise unchanged. The
protein bound iodine was 6.4 ug per cent
and the hemoglobin had risen to 12.0 gm.
The serum calcium was 8.02 mg per cent
and the phosphorus was 6.3 mg per cent.
Only 50,000 units of vitamin D and 6 gm of
caleium gluconate had been administered
daily for the preceding three weeks.
Although there had been no tetanic seilzures
during this time, nor were the Chvostek-
Trousseau signs apparent, it was decided to
raise the vitamin D to 100,000 units and
the calcium gluconate to 9 gm daily. The
thyroid extract was continued at the same
dosage. The patient was seen again three
months later (approximately seven months
following initiation of therapy). He had
been free of tetanic seizures and his
general increased level of activity was
considered quite satisfactory. There had
been a 3.81 cm gain in height since his
first visit. Physical examination revealed
no other changes.

DISCUSSION

In addition to Drake's
idiopathic hypoparathyroidism and failure

criteria for

to respond to parathyroid hormone, other
findings have proved to be characteristiec
in patients with pseudohypoparathyroidism
since Albright described the disease in
1942. Much of the present subject’'s
history and findings are a summary of the
characteristics most often observed. More
than half of the patients reported have
been of short, stocky habitus with round,
Brachydactylia with
shortened metacarpals has been described
many times, and more than two thirds of the
patients with pseudohypoparathyroidism have

moon-shaped faces,
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As
mos t reported cases were

had some degree of mental retardation.
this patient was,
initially investigated because of a chief
complaint of tetany or convulsions. Other
findings in many individuals with this
disease and demonstrable in this patient
are dyschondroplasia, premature epiphyseal
subecutaneous calcifications,
dental defects with faulty enamel formation
and failure of the adult teeth to erupt.
The intracerebral caleifications in
the region of the basal ganglia noted
in this patient have been observed in
about 40 per cent of those with pseudo-
Specific objective
neurological abnormalities are rare, but
latent tetany (or a positive Chvostek sign)
has been observed almost as often as

closure,

hypoparathyroidism.

hypocalcemia of which it is a reflection.
Hyperphosphatemia,
absence of a phosphorus diuresis after

hypocalcemia in the

intravenous administration of parathormone
comprised the laboratory confirmation of
the diagnosis of pseudohypoparathyroidism
in this patient. He responded to the
administration of vitamin D and caleium
with
calelum-phosphorus ratio toward normal

a rapid reversion of the serum

and concomitant complete amelioration of
overt and latent tetany.

Hypothyroidism has been considered as
a diagnostic possibility in many cases of
pseudohypoparathyroidism, probably because
of the similarity in appearance of patients
with either of the two diseases.
thickset habi tus,
delayed dental development, mental retarda-
tion, and sluggishness
children with either of these disorders.
The simul taneous incidence of both diseases
in one patient was not clearly demonstrated
and reported until Cohen's and Donnell's
case in 1960. In the patient investigated
in the present report it was difficult to
sort out all the findings characteristic
but this
patient's intolerance to cold, easy
fatigability, pale dry skin, infantile
naso-orbital configuration, large tongue,
and anemia are well known manifestations
of childhood hypothyroidism. The depressed

Shor tness

of stature, moon face,

are common 1n

of the two separate diseases,
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basal metaboliec rate, low protein bound
iodine, and radicactive 1lodine uptake
provided convincing laboratory corrobora-
tion. A TSH test revealed findings similar
to those observed by Cohen and Donnell.
That is, there was an increase in the
131 uptake following stimulation with
ten-fold rise in
sugges ting hypothyroidism
secondary to piltuitary failure to produce
thyrotropic hormone.

thyrotropie hormone, &
this case,

No other evidence of
endocrine impairment was observed in this
patient. A Thorn test was negative.
Measurement of 17-ketosteroids and 17-
hydroxys teroids showed low normal values
for a prepubertal boy. Decreased levels
of measurable corticosteroid hormones in
hypothyroidism have been reported in the
past. The urinary FSH excretion was
determined,

80 mouse units.

revealing a positive test for
The only physiological
situations in which such a high value 1is
normal are in females after the menopause

and in normal preadolescent children a.t”

the time of the first spurt of gonadotropic
hormone secretion.8 The FSH levels are
also elevated in primary hypogonadism,g
which is of interest here because gonadal
dysfunction, usually in the form of a
delayed onset of puberty, 1s a common
finding in childhood hypothyroidismi® and
has been recorded in several cases of
pseudohypoparathyroidism.11 Because
of this boy's age, however, and the
possibility that the elevated FSH level
indicates approach of a normal pubescence
further speculation regarding his sexual

maturation must awalt the passage of time.
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