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Unrecognized Pseudopseudohypoparathyroidism
in a Case of Post-Traumatic Brain Injury with
Multiple Pituitary Hormone Deficiency:

A Rare Coincidence

Coklu Hipofizer Hormon Eksikligi Olan
Posttravmatik Beyin Hasari Olgusunda
Taninmayan Psddopsddohipoparatiroidi: Nadir Bir Koinsidans

Manish SRIVASTAY,

Abstract

Pseudopseudohypoparathyroidism is a rare clinical entity of
autosomal dominant inheritance, which shows phenotypic si-
milarity to pseudohypoparathyroidism. However, the main dif-
ference lies in their biochemical profiles. The former disease
is characterized by normal serum calcium, phosphorus, vita-
min D, and parathyroid hormone (PTH) level, whereas the lat-
ter shows features suggestive of PTH resistance. Our patient
presented after post blunt trauma of head with diabetes insi-
pidus and short stature. Investigations revealed multiple pi-
tuitary hormone deficiency. Further examination was
conducted for pseudohypoparathyroidism, keeping in mind
short metacarpals, knuckle knuckle dimple dimple sign, and
short stature, but normal calcium, phosphorus, vitamin D and
PTH value led to the diagnosis of pseudopseudohypoparathy-
roidism. GNAS mutation analysis is necessary to confirm the
diagnosis, which could not be performed in this patient due to
the high cost. This case shows that pseudopseudohypopa-
rathyroidism, although a rare disease, should be appropriately
investigated in such patients if they present with peculiar ske-
letal features of pseudohypoparathyroidism.
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Pseudopseudohypoparathyroidism is an in-
herited disease characterized by a constel-
lation of clinical features collectively termed
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Ozet

Ps6dopsddohipoparatiroidizm, otozomal dominant kalitimh
ve psoddohipoparatiroidizmme fenotipik benzerlik gdsteren
nadir bir klinik antitedir. Bununla birlikte, temel fark biyo-
kimyasal profillerinde yatmaktadir. ilk hastalik normal
serum kalsiyum, fosfor, D vitamini ve paratiroid hormon
(PTH) seviyesi ile karakterize iken, ikinci hastalik PTH di-
rencini disindiren 6zellikler gosterir. Hastamiz kiint kafa
travmasi sonrasi diabetes insipidus ve kisa boy ile bas-
vurdu. Arastirmalar, goklu hipofizer hormon eksikligi oldu-
dunu ortaya koydu. Kisa metakarpaller, eklem eklem
cukur cukur isareti ve kisa boy akilda tutularak psddohi-
poparatiroidizm igin daha fazla inceleme yapildi, ancak
normal kalsiyum, fosfor, D vitamini ve PTH dederi pso-
dopsddohipoparatiroidizm tanisi konulmasina yol agti.
Hastada taniyi dogrulamak igin GNAS mutasyon analizi ge-
reklidir ancak ylksek maliyeti nedeni ile yapilamamistir.
Bu olgu, psédohipoparatiroidizme 6zgu iskelet 6zelliklerini
tasiyan hastalarda, nadir gorilen bir hastalik olsa da ps6-
dopsddohipoparatiroidizmin uygun sekilde arastiriimasi
gerektigini géstermektedir.

Anahtar kelimeler: Psédopsddohipoparatiroidizm;
osteodistrofi; diabetes insipidus;
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Albright hereditary osteodystrophy (AHO)
but with no evidence of resistance to
parathyroid hormone, along with normal
levels of calcium and parathyroid hormone.

Address for Correspondence: Nihit KHARKWAL, L.L.R.M. Medical College, Department of Endocrinology, Meerut, INDIA
E-mail: nihitkgmu@gmail.com

Peer review under responsibility of Turkish Journal of Endocrinology and Metabolism.

Received: 09 Dec 2019 Received in revised form: 04 Feb 2020 Accepted: 11 Feb 2020 Available online: 07 Apr 2020

1308-9846 / ® Copyright 2020 by Society of Endocrinology and Metabolism of Turkey.
Publication and hosting by Turkiye Klinikleri.
This is an open access article under the CC BY-NC-SA license (https://creativecommons.org/licenses/by-nc-sa/4.0/)

DOI: 10.25179/tjem.2019-72813


https://orcid.org/0000-0002-1638-995X
https://orcid.org/0000-0002-3576-7274
https://orcid.org/0000-0002-7626-2985
https://orcid.org/0000-0002-0647-9409
https://creativecommons.org/licenses/by-nc-sa/4.0/

Srivastav et al.

174

Pseudopseudohypoparathyroidism with Multiple Pituitary Hormone Deficiency

Turk J Endocrinol Metab
2020;24:173-176

Molecular genetic testing identifying a mu-
tation in the GNAS gene confirms the diag-
nosis. Acute phase hypopituitarism, after
moderate to severe head trauma, mainly
causes growth hormone and gonadotropin
deficiency. During the recovery phase of hy-
popituitarism, adrenocorticotropic hormone
deficiency (ACTH) is very common. Perma-
nent diabetes insipidus (DI) occurs if there is
an injury in the posterior pituitary gland or
axon terminals in the neurohypophysis.
Here we reported a case of post-traumatic
brain injury (blunt trauma) with multiple pi-
tuitary hormone deficiency and associated
pseudopseudohypoparathyroidism.

A 17-year-old male patient presented to our
clinic with an inability to gain height for the
last three years after a severe post-trau-
matic brain injury. He also complained of ex-
cessive urination along with an increased
thirst for the last two years. There was a his-
tory of generalized weakness with a lack of
development of secondary sexual character-
istics and seizures for the last two years.
There was no history of headache, loss of
smell sensation, visual disturbances, and
hypoglycemic episodes. No feeding difficul-
ties and jaundice were reported in the
neonatal period, and the developmental
milestones were normal. No other member
in the family or first-degree relative had a
history of pseudohypoparathyroidism or
pseudopseudohypoparathyroidism. On ex-
amination, height was below the third cen-
tile with an upper segment to lower segment
ratio of 0.83. Bilateral testicular volume was
2 mL, and stretched penile length was 4 cm.
On further examination, we observed short
4t metacarpal (Archibald sign) with short 4"
and 5% metatarsal (Figure 1). Knuckle
knuckle dimple dimple sign was present
(Figure 2), and the X-ray of wrist confirmed
the findings (Figure 3).

The patient was investigated for delayed
secondary sexual characteristics, which de-
picted low basal gonadotropins (LH 0.48
mIU/mL and FSH 1.30 mIU/mL), low serum
prolactin (9.16 ng/mL) along with low
testosterone (35.5 ng/dL). Keeping in mind
the short stature, the subcutaneous growth
hormone (GH) stimulation test (Clonidine
test 150 mcg/kg) was performed after sex

Figure 1: Bilateral feet showing short 4" and 5™ meta-
tarsals.

"

Figure 2: Knuckle knuckle dimple dimple sign.

Figure 3: X-ray of the left hand with short 4" and 5%
metacarpals.
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steroid priming with the replacement of inj.
testosterone 100 mg i.m. for three days,
which showed low GH (post-stimulation at
60 min: 0.14 ng/mL, at 120 min: 0.19
ng/mL). So a diagnosis of multiple pituitary
hormone deficiency was made, and the pa-
tient was prepared for a water deprivation
test followed by desmopressin test. The val-
ues of urine and serum osmolality were 82
mOsmol/kg and 348 mOsmol/kg, respec-
tively, which changed to 178 mOsmol/kg
and 284 mOsmol/kg, respectively, after the
desmopressin Inj. The result came out in
favor of central diabetes insipidus. MRI Brain
sagittal T1W film showed an area of gliosis
in the right frontal lobe with a small area of
ischemic changes in the right parietal lobe,
prominent cisterna magna, while posterior
pituitary was normal. No white matter or
basal ganglia calcification was noticed. No
abnormalities were detected in the pituitary
gland. Since there were unusual skeletal
features, other biochemical tests were
planned. Serum total calcium and serum
phosphorus were 9.5 mg/dL and 3.8 mg/dL,
respectively. Serum PTH level was 55.5
pg/mL (normal range: 10-60) and Serum
25-(0OH)D level was 23.3 ng/mL (normal
range: 30-50 ng/mL). The short stature was
attributed to pseudopseudohypoparathy-
roidism, and thus the diagnosis of the same
was made on the basis of clinical and labo-
ratory features. Genetic analysis was
planned but could not be conducted due to
financial constraints.

Pseudopseudohypoparathyroidism is charac-
terized by short stature, brachydactyly, obe-
sity, round face, and subcutaneous and
ectopic calcification with normal serum lev-
els of calcium, phosphorus, PTH, and vita-
min D. Albright et al. (1) were the first to
use the term pseudopseudohypoparathy-
roidism (PPHP) for those patients with these
phenotypic features and normal biochemical
values (1), the most specific feature of the
AHO phenotype is shortening of 4™ and 5™
metacarpals and/or metatarsals and first
distal phalanx, together with heterotopic os-
sifications. Short stature, round face, and
other phenotypic features are the presenta-
tion of PPHP. Pseudopseudohypoparathy-
roidism is caused by the loss of function

mutations in the alpha subunit of the Gs
protein encoded by GNAS gene locus (2).
Our patient had a history of blunt trauma of
head in a road traffic accident and presented
us with short stature and other features of
multiple pituitary hormone deficiency such
as polyuria and delayed puberty with corre-
sponding biochemical evidence.

However, peculiar skeletal features of AHO
along with no evidence of PTH resistance
led to the diagnosis of PPHP, which shares
common features of short stature. Unfor-
tunately, the genetic diagnosis could not be
performed due to the non-availability of
the test in our setup and financial re-
straints. PPHP was incidentally diagnosed
in this patient because of specific features
along with normal biochemical findings
pertaining to serum levels of calcium,
phosphorus, PTH, and Vit D. This case em-
phasizes that any patient presented with
short stature needs to be properly exam-
ined and investigated if one shows features
of AHO and no resistance of PTH hormone.
Pituitary dysfunction can develop acutely
or months after blunt trauma of the head.
In 70% of the patients, hypopituitarism oc-
curs within the first year after head trauma
(3,4). Posterior pituitary hormone defi-
ciency is less common than that of the an-
terior pituitary because of the supply from
the short inferior hypophyseal vessels. In
contrast, the long hypophyseal vessels
supply the anterior pituitary making it
more susceptible. Among anterior pituitary
hormones, somatotroph and go-
nadotrophs, located in the lateral regions
of the anterior pituitary, are more suscep-
tible to damage. Recovery of pituitary hor-
mone deficiency occurs in about 50% of
patients when diagnosed at three months
post-injury (3,4). Most hormonal deficits
diagnosed within the first year after blunt
trauma of head were considered to be per-
manent, and thus, repeat testing is advised
at 12 months period (5). Pituitary imaging
studies were found to be abnormal in 80%
of traumatic brain injury patients with hy-
popituitarism (6). The pituitary abnormali-
ties seen in patients with diabetes insipidus
were poorly defined, and its frequency is
variable from normal to loss of pituitary
bright spot. Pituitary imaging studies can
be normal in patients with traumatic brain
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injury with diabetes insipidus, as seen in
our case as well. This explains why some
patients with TBI, who undergo radiological
scans, do not display any specific findings.

A detailed informed consent has been taken
to include the patient as a subject in this
case report study. He has been given a full
explanation by the study doctor dr. Manish
Srivastav about the nature and purpose of
the study. This has been explained to him in
the language he best understands along
with duly signed consent performa.

During this study, no financial or spiritual
support was received neither from any phar-
maceutical company that has a direct con-
nection with the research subject, nor from
a company that provides or produces med-
ical instruments and materials which may
negatively affect the evaluation process of
this study.

No conflicts of interest between the authors
and / or family members of the scientific
and medical committee members or mem-
bers of the potential conflicts of interest,
counseling, expertise, working conditions,
share holding and similar situations in any
firm.

Idea/Concept: Manish Srivastav; Design:
Manish Srivastav; Control/Supervision: Ke-
shav Kumar Gupta; Data Collection and/or
Processing: Alankar Tiwari; Analysis and/or
Interpretation: Nihit Kharkwal; Writing the
Article: Nihit Kharkwal; Critical Review: Ke-
shav Kumar Gupta.

1. Albright F, Forbes AP, Henneman PH. Pseudo-
pseudohypoparathyroidism. Trans Assoc Am Physi-
cians. 1952;65:337-350. [PubMed]

2. Lebrun M, Richard N, Abeguilé G, Dieux AC, Journel
H, Lacombe D, Pinto G, Odent S, Taieb JP, Gandon-
Laloum S, Kottler L. Progressive osseous heteropla-
sia: a model for the imprinting effects of GNAS
inactivating mutations in humans. J Clin Endocrinol
Metab. 2010;95:3028-3038. [Crossref] [PubMed]

3. Agha A, Ryan J, Sherlock M, Thompson CJ. Sponta-
neous recovery from post-traumatic hypopitu-
itarism. Am ] Phys Med Rahabil. 2005;84:381-385.
[Crossref] [PubMed]

4. Agha A, Sherlok M, Phililips J, Tormey W, Thompson
CJ. The natural history of post-traumatic neurohy-
pophysial dysfunction. Eur J Endocrinol. 2005;152:
371-377. [Crossref] [PubMed]

5. Kelly DF, Gonzalo IT, Cohan P, Berman N, Swerdloff
R, Wang C. Hypopituitarism following traumatic
brain injury and aneurysmal subarachnoid hemor-
rhage: a preliminary report. J Neurosurg. 2000;93:
743-752. [Crossref] [PubMed]

6. Schneider H], Sdmann PG, Schneider M, Croce CG,
Sievers C, Ghigo E, Stalla GK, Aimaretti G. Pituitary
imaging abnormalities in patients with and without
hypopituitarism after traumatic brain injury. J En-
docrinol Invest. 2007;30:RC9-RC12. [Crossref]
[PubMed]


https://www.ncbi.nlm.nih.gov/pubmed/13005676
https://doi.org/10.1210/jc.2009-1451
https://www.ncbi.nlm.nih.gov/pubmed/20427508
https://doi.org/10.1097/01.PHM.0000156898.47097.93
https://www.ncbi.nlm.nih.gov/pubmed/15829786
https://doi.org/10.1530/eje.1.01861
https://www.ncbi.nlm.nih.gov/pubmed/15757853
https://doi.org/10.3171/jns.2000.93.5.0743
https://www.ncbi.nlm.nih.gov/pubmed/11059653
https://doi.org/10.1007/BF03346291
https://www.ncbi.nlm.nih.gov/pubmed/17556860

