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Summary
Pseudohypoparathyroidism is a rare disease of the endocrine gland. Its diagnosis should not be dismissed when hypo‐
calcemia is accompanied by hyperphosphatemia and high levels of parathyroid hormone even if kidney failure and vi‐
tamin D deficiency do not occur. Although genetic studies provide a definitive diagnosis, biochemical tests that show
hormonal resistance and phenotypic characteristics allow us to establish a diagnosis. Literature is limited in Latin Ame‐
rica and few cases have been described. Here we report an 18‐year‐old male suffering pseudohypoparathyroidism and
we discuss clinical characteristics, biochemical and radiographic findings, as well as treatment.
Key words: Albright's hereditary osteodystrophy, parathyroid hormone resistance, pseudohypoparathyroidism, inac‐
tivating PTH/PTHrP signaling disorder, hypocalcemia, brachydactyly, Ecuador.

INTRODUCTION
Pseudohypoparathyroidism (PHP) is a heterogeneous
group of disorders which share in common a parathy‐
roid hormone resistance (PTH).
Globally, estimated prevalence is 0.79/100,0001,
though it depends on the analysed type of PHP, and it os‐
cillates between 6.7 and 3.3 cases per million inhabi‐
tants in Italy2 and Japan3 respectively. Between 2000 and
2019, 325 cases4 have been described in worldwide li‐
terature, most of them in developed countries, in which
in addition, PHP subtypes have been documented
throughout genetic studies. 1a subtype is the most com‐
mon, representing 70% of the cases1. 47 cases have been
reported in Latin America between 2000 and 20205‐10,
the most frequent subtype being 1b, followed by 1a and
1c. Due to a lack of genetic studies, in some cases is not
possible to precisely ascertain the belonging to one or
another subtype10.
The following is a description of an 18‐year‐old
male’s clinical case presenting phenotypical features of
Albright's hereditary osteodystrophy (AHO).

CASE REPORT
An 18‐year‐old man attended an endocrinology consul‐
tation after being referred by the neurology service due
to seizures associated with persistent hypocalcaemia.

He presented a history of generalized tonic‐clonic seizu‐
res from 15 years of age, for which he had been pre‐
viously hospitalized, showing hypocalcaemia, treated
with intravenous calcium and anticonvulsants to control
the emergency and oral calcium supplements upon dis‐
charge from hospital. No further studies were carried
out to determine the cause of hypocalcaemia.
His parents and first‐degree relatives have no significant
medical history. The patient is the child of a non‐consangui‐
neous marriage. He was born pre‐term due to premature
rupture of membranes at 35 weeks of gestation, with neo‐
natal hypoxia and hypotonia. He presented late motor and
language development, requiring language therapy from 5
to 7 years of age and physiotherapy since he was 2, in addi‐
tion to school learning tardiness and permanent over‐
weight. At 12 years of age he was diagnosed with primary
hypothyroidism and since then he has taken 150 µg of le‐
vothyroxine sodium.
The patient is the youngest of 3 siblings who have no sig‐
nificant medical history.
On physical examination, he presented a characteristic
phenotype: obese, short height, round face, prominent fo‐
rehead, low nasal bridge, short neck, brachydactyly, and
incomplete teeth (Figure 1). His weight was 68.8 kg, and
his height, 153 cm (˂3rd percentile); the body mass index
was 34 (˃97th percentile). His hands and feet were small,
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Figure 1. Characteristic fascie and dental radiography

the first finger of the two hands being substantially small
by far, characteristic corresponding to type E2 brachy‐
dactyly. The X‐ray shows marked metacarpal shortening
and that of the distal phalanx of the thumbs (Figure 2). In
addition, subcutaneous calcifications are detected radio‐
logically in the posterior thorax and dorsum of feet.
The pubertal stage was Tanner V: penis length, 15 cm
(normal ˃15 cm); testicular volume, 30 ml bilaterally
(normal ˃20 ml).
Chvostek and Trousseau signs were positive, with
total calcium levels: 1.67 mmol / L (normal value: 2.12‐
2.57 mmol/L); serum phosphorus: 1.81 mmol/L (nor‐
mal value: 0.8‐1.6 mmol/L); parathyroid hormone
(PTH): 12.05 pmol/L (normal value: 1.5‐8.97 pmol/L),
and total vitamin D (25‐OH‐D): 76.38 nmol/L (normal
value: 25‐ 137 nmol/L).
The biochemical evaluation established that the seizu‐
res, paresthesia, and Chvostek and Trousseau signs were
attributed to hypocalcaemia. He was treated with an in‐
travenous calcium infusion and later referred to the en‐
docrinology department for a comprehensive evaluation.

In dual energy X‐ray absorptiometry (DXA) bone den‐
sitometry, with DEXXUM‐T equipment (OsteoSys ‐ Seoul,
Korea), he presented a decrease in bone mass for his age
and gender in the lumbar area (L1‐L4) , with preserva‐
tion of bone mass in the femoral neck (lumbar spine:
1.044 g/cm2, Z‐score: ‐2.6; and femoral neck: 1.146
g/cm2, Z‐score: 0.3).
The computed tomography of the skull revealed cor‐
tical and subcortical calcifications, peri‐ventricular, nu‐
clei of the base and in the cerebellum. The nuclear
magnetic resonance study with contrast medium sho‐
wed periventricular calcifications.
The results of the current hormonal and biochemical
determinations are presented in table 1. Total vitamin D
(25 hydroxyvitamin D) was determined by electroche‐
miluminescence (normal value: 25‐137 nmol/L). PTH
was determined by chemiluminescence (normal value:
1.5‐8.97 pmol/L). The determination of 1.25 dihydroxy‐
vitamin D and PTH‐induced cAMP was not carried out
due to unavailability of hospital tests and financial cons‐
traints.
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The complete blood count,
blood glucose levels and liver and
kidney function tests were normal.
The biochemical and hormonal
study of his mother shows normal
values: calcium 2.35 mmol/L, phos‐
phorus: 1.13 mmol/L, TSH: 3.5
mU/L, free T4: 14.1 pmol/L, PTH:
2.58 pmol/L.
At follow‐up, serum calcium le‐
vels and urinary calcium/creati‐
nine ratio were monitored to
achieve optimal serum calcium le‐
vels.
The patient is currently being
treated with oral calcium carbonate
supplements, 3 g/day; oral calci‐
triol, 1.5 mg/day; vitamin D3, 2,000
IU/day, and levothyroxine, 150
µg/day. He attends outpatient
check‐ups every 3 months were he
is taken measurements of serum
calcium and phosphorus, PTH, vita‐
min D and thyroid hormones. In
addition, he regularly attends the
Neurology Service to control his
seizures and the Psychology De‐
partment to get support for him
and his family. The Nutrition Ser‐
vice offers dietary advice, and due
to her dental alterations he is under
permanent dental treatment.

Figure 2. Photograph and radiography of the hands. Marked shortening of
the metacarpal bones and distal phalanx of the thumbs

DISCUSSION
PHP is a clinically dysmorphic
syndrome characterized by skele‐
tal and developmental defects11,
including short height, rounded
face, short fourth metacarpal
bones as well as other bones in
the hands and feet, obesity, dental
hypoplasia, and soft tissue calcifications or ossifica‐
tions12,13. However, some cases may present unusual
phenotypic characteristics12,13. The biochemical charac‐
teristics of patients with PHP are hypocalcaemia, hyper‐
phosphatemia and elevated levels of PTH12.
In the present case, the diagnosis of pseudohypopa‐
rathyroidism was considered given the laboratory re‐
sults compatible with resistance to PTH (hypocalcaemia,
hyperphosphatemia and elevated PTH), together with
the phenotypic characteristics of Albright's hereditary
osteodystrophy14 (AHO), which guided us towards a 1a
or 1c PHP type.
Hypocalcaemia is a consequence of PTH bone resorp‐
tion response loss, resulting in a defective mobilization
of calcium from the bone and a lower absorption of cal‐
cium in the intestine12.
Brachydactyly, described as shortening of the III‐V
metacarpal/metatarsal bones and the distal phalanx of
the first finger, is one of the most specific characteristics
of the Albright phenotype14. From the phenotypic cha‐
racteristics of AHO, we highlight PHP type E brachy‐
dactyly; and this patient presents significant shortening
in the metacarpus and distal phalanx of the thumb in
both hands that could be considered a type E2 brachy‐
dactyly14,15.

There is an association of PHP with variable resis‐
tance to multiple hormones that act through the Gsα
protein. Resistance to TSH is the hormonal alteration
that has been most commonly associated and can even
be diagnosed before the appearance of phosphocalcium
metabolism disorders16. In this case, the absence of an‐
tithyroid antibodies supports the resistance to TSH diag‐
nosis11.
Reproductive dysfunction has been associated with 1a
PHP; however, the effects of hypogonadism are less evi‐
dent in men16. The normal secondary sexual characteris‐
tics and the determination of sex hormones rule out the
possibility of alteration in the gonadal axis in our patient.
There are discrepancies on the effects of PHP on the
skeleton8,17,18. Some studies have reported that bone
density is reduced in patients with PHP17. However, Long
et al. analysed the bone mineral density in 22 subjects
with 1a PHP and found that bone mass was normal or
increased in all the studied bone regions18. On the con‐
trary, in this case the bone mineral density measured in
the lumbar region shows decreased values compared to
the controls of same age and gender, with preservation
of bone mass in the femoral neck.
Between 2000 and 2019, the international literature
described approximately 325 cases of PHP4,16,17. A series
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Table 1. Hormonal and biochemical determinations
Laboratory determinations

Results

Units I.S.

Normal values

Albumin

4.00

g/L

35‐50

Anti‐thyroid peroxidase antibodies

35.00

IU/ml

≤35

Urine calcium

1.12

mmol/day

<7.5

Total serum calcium

1.67

mmol/L

2.12‐2.57

Calcitonin

3.60

ng/L

<100

Creatinine

35.36

umol/L

≤106

Serum phosphorus

1.81

mmol/L

0.8‐1.6

FSH

1.70

IU/L

2‐15

Free T4

14.16

pmol/L

10‐23

Glucose

4.88

mmol/L

<6.1

HbA1c

4.60

%

<5.7%

HOMA IR

2.30

‐‐

2.1‐2.7

Plasma insulin

82.80

pmol/L

36‐179

LH

1.83

IU/L

3‐25

Serum potassium

3.93

mmol/L

3.5‐5.3

PTH

12.05

pmol/L

1.5‐8.97

Urinary D‐Pyrilinks

6.60

nM DPD/mM Creatinine

(2.3‐5.4)

138.00

mmol/L

135‐146

9.53

mmol/L

6.7‐28.9

3.40

mU/L

0.5‐4.70

76.38

nmol/L

25‐137

Serum sodium
Testosterone
TSH
Total vitamin D*
*: 25 hydroxyvitamin D.

of 60 PHP cases was published in Denmark in 2016, but
only 30 (50%) of them underwent genetic testing for
PHP, of which in 14 a mutation in the GNAS1 gene was
identified. In those which could not be genetically con‐
firmed (76%), characteristic biochemical and hormonal
criteria were accepted as diagnosis, excluding cases with
confirmed evidence of kidney failure, vitamin D defi‐
ciency, or any other known cause of secondary hyperpa‐
rathyroidism17. In 2013, in a series of 72 cases with PHP
treated in the Spanish National Health System, genetic
confirmation could be made in 63 of the cases (88%)16.
In Latin America, after a search throughout the lite‐
rature ranging from the years 1957 and 2020, we found
32 publications, in which 56 cases of PHP are reported.
Genetic studies in order to confirm the diagnosis were
performed in only 6 of these publications. In most cases
the diagnosis was based on the biochemical/hormonal
and phenotypic profile.
There are no previously reported cases in our
country, which is possibly due to subdiagnosis. However,
data published worldwide describe the phenotypic cha‐

racteristics associated with the biochemical alteration
compatible with the findings in our patient. In our case,
the clinical diagnosis of PHP could not be confirmed by
a genetic study, but, as it is accepted in the literature, cli‐
nical and biochemical evidence are sufficient to precise
the diagnosis of PHP4,11.
In accordance with international criteria12,15, our aim
in long‐term treatment has been to reduce the serum PTH
level to the upper level of the reference range with 1‐25
dihydroxyvitamin D and oral calcium, to improve calcium
reabsorption in the distal renal tubule, prevent hypercal‐
ciuria and avoid alterations in bone mineralization18.

CONCLUSIONS
In Latin American countries in which genetic studies are
not available, we must bear in mind that, when presen‐
ted with a patient with severe and persistent hypocal‐
caemia associated with high PTH, normal kidney
function and a characteristic phenotype, the suspicion
of a PHP must arise, even despite the lack of genetic con‐
firmation.
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