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expression of the protein only from the maternal allele” [3,5,6]. 
Patients with type 1b have Renal PTH resistant hypocalcaemia and 
hyperphosphatemia, and imprinting/methylation defects at the 
GNAS locus, but they lack the features of AHO [7]. 

Many patients have been described with normocalcemia, with 
resistance to PTH [5]. Patients with PHP1a can present with hormonal 
resistance other than PTH such as TSH, Growth Hormone-Releasing 
Hormone (GHRH), gonadotropins and calcitonin. Hypothyroidism 
secondary to TSH resistance is common and has been the presenting 
feature in some neonates, and the explanation behind this is that the 
Thyroid-Stimulating Hormone (TSH) receptor is also coupled to 
adenylyl cyclase by Gs proteins, which is coded by the GNAS protein 
[1,3,6,8,9,10].

Case Presentation
Herein we report a case of pseudohypoparathyroidism type-1a in 

a child who presented with avascular necrosis of the hip. This etiology 
is not one that is typical or well documented, and that highlights the 
importance of this as a rare presentation.

A four and half year old girl presented to the orthopedic clinic 
in a local hospital with the complaint of pain in her right hip for 
the last year prior to presentation. The x-ray showed deformity and 
fragmentation of the right hip joint. The patient was referred to our 
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Hip Avascular Necrosis

Pseudohypoparathyroidism is a rare disease that was discovered 
initially by Fuller Albright and his colleagues in 1942 when 
they found group a of patients who presented with pictures of 
hypoparathyroidism (hypocalcemia, hyperphosphatemia) but their 
calcium and phosphate level failed to show responses after repeated 
injections of bovine parathyroid extract. It was concluded that the 
mechanism was end organ resistance that primarily impairs the renal 
actions of PTH, rather than deficiency in the hormones [1,2]. PHP 
was divided into type 1 and type 2, and type 1 subdivided to 1a, 1b, 
1c, with the most common form being type 1a [3]. Presence of some 
distinctive features (short stature, rounded face, obesity, cutaneous 
ossification and metacarpophalangeal abnormalities) along with 
parathyroid hormone resistance indicate that which is known as 
Albright’s Hereditary Osteodystrophy (AHO) [4] [4].

PHP-1a is caused by heterozygous loss-of-function mutations in 
the Gs-alpha isoform of the GNAS gene on the maternal allele, which 
results in expression of the protein only from the paternal allele. 
Pseudopseudo hypoparathyroidism (PPHP) is a similar disorder 
characterized by features of AHO but with normal biochemistry 
and is caused by “mutations resulting in loss of function of the Gs-
alpha isoform of the GNAS gene on the paternal allele and resultant 
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Abstract

Pseudohypoparathyroidism (PHP) is a rare genetic disease that is 
characterized by a clinical picture of hypoparathyroidism, but with a high level 
of Parathyroid Hormone (PTH) due to its resistance. Albright’s Hereditary 
Osteodystrophy (AHO) is a type of PHP that it has distinctive features such 
as obesity, short stature, brachydactyly and subcutaneous calcification. A wide 
variety of clinical and biochemical presentations have been reported in the past. 
We review here a case of AHO with rare presentation in pediatric populations. 
A four and half year old girl with a documented history of learning disability and 
attention deficit presented to the orthopedic clinic with the complaint of pain in 
the right hip, which was diagnosed as avascular necrosis of hip. During routine 
workup, she was found to have a low vitamin D level with high Thyroid Stimulating 
Hormone (TSH) and Parathyroid Hormone (PTH). She was managed initially as 
a case of Vitamin d dependent rickets with secondary hyperparathyroidism. The 
child was of comparatively short stature for her age, overweight, with a round 
face typical of AHO, dental caries and with short and broadened hands and feet. 
Her lab results showed normal calcium at 2.32 mmol/L, normal phosphate 1.78 
mmol/L, high PTH 225 ng/L, high TSH 14.5 mU/L, normal Free-triiodothyroxine 
17.8 P mol/L, and low Vitamin D3 (cholecalciferol) 40 nmol/L. An imaging study 
of her hand revealed short broad metacarpal and pharyngeal bones with low 
bone mass. Based on those clinical and lab findings, PHP was expected. 
The gene sequencing study of GNAS1 gene was sent and came positive for 
heterozygous mutation and confirmed the diagnosis of Albright’s Hereditary 
Osteodystrophy (AHO).
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hospital and her condition was diagnosed by our orthopedic surgeon 
as avascular necrosis of right hip. This child had been born preterm at 
34 weeks, and was delivered by caesarian section with no problems in 
the neonatal period. She was referred to the endocrine clinic initially 
at age of 5 years because of Cushioned features. She has a history of 
learning disability and attention deficit, a medication history of using 
prednisolone only for several days (unknown dosage and duration), 
and a documented history of gaining weight and constipation. 

There was no history of abnormal movement, with no vomiting, 
diarrhea, fractures or decrease in activity. She was on a regular 
diet with only occasional sun exposure, and her parents were 
consanguineous with no similar family history of complaints. 
Initially she was treated as a case of vitamin D-dependent rickets with 
secondary hyperparathyroidism (after showing low vitamin D level 
with normal ACTH and cortisol) and she was started on calcium 
Sandoz 500 mg once daily and cholecalciferol 6 drops daily. 

Her vital signs were: heart rate 62 beats per minute, blood pressure 
116/69 with normal temperature and oxygen saturation. Patient’s 
height was 96 cm (at-1.69 SDS), her weight was 20.2 kg (on 90th 
percentile), and her appearance was overweight with rounded face, 
dental caries, no striae, and no bone deformities. This patient was able 

to walk freely without limping, and there was no noted alopecia. The 
patient has short, broad hands and feet that will become more obvious 
later on life (Figure 1,2) with leg length discrepancy. Her lab results 
showed calcium 2.32 mmol/L (2.10-2.60), phosphate 1.78 mmol/L 
(1.20-1.95), PTH 225 ng/L (15-65), TSH 14.5 mU/L (0,27-4.20), Free 
triiodothyroxine 17.8 Pmol/L (12-22), alkaline phosphatase 290 U/L 
(100-240), Vitamin D3 (cholecalciferol) 40 nmol/L (61-200). The 
imaging-study of the patient’s hand revealed short broad metacarpal 
and pharyngeal bones with low bone mass (Figure 3). 

Based on these clinical and lab findings, we expected to find 
Pseudohypoparathyroidism (PHP). The gene sequencing study 
of GNAS1 gene resulted in a heterozygous likely pathogenic. 
NM_000516.4: c.432+4A>G variant was detected and confirmed the 
diagnosis of AHO. During her follow up she was started on thyroxin 
25 mcg then increased to 50 mcg as she was showing persistent high 
TSH. 

Discussion
Examinations, testing, diagnostics and referrals for babies and 

children are very specialized fields of work, and unfortunately, many 
children and families with complex symptoms, syndromes and 

Figure 1: Shortened first, fourth and fifth digit in both hands.

Figure 2: Brachydactyly of the feet, shortened third, fourth and fifth digits in 
both feet were observed on physical examination.

Figure 3: Short broad metacarpal and pharyngeal bones with low bone mass, 
and advanced bone aging.

Figure 4: Yu, Campbell, Ciaffatelli et al 2014 [21].
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diseases are do not have access to specialized clinics or labs. Some do 
not live in areas where well-care is possible, and in rural and other 
locations, there may not be any hospital for many miles. Very often, 
and in healthcare settings that range from clinics to hospitals to private 
practices, it is very important that the first medical professional who 
examines the child be aware of signs and syndromes that indicate the 
presence of AHO or other diseases or conditions.

Lacking specific knowledge, training or adequate time for a full 
examination, there are a wide variety of problems and symptoms that 
may not be recognized as indicative of a more serious condition.

An example of such unintentional inaccuracies in children was 
noted in a study that which objective was to determine if there were 
one or more serious indicators for disease or syndromes in a group of 
children under the age of six years who were categorized as “obese”, 
and vice versa. A broad spectrum of testing was performed, including 
height/weight, Body Mass Index (BMI), presence/usage of narcotics, 
genetic history and other relevant factors. The critical focus of this 
study was whether all significant and relevant medical and other 
information were present in the respective health records for each 
child in a comparative Electronic Health Record (HER) search. There 
were a variety of undocumented diseases and conditions found in the 
testing and including AHO.

As noted in the case details and the lab reports, the child in this 
case study has notable dental caries but is without malformation of 
bone structure in the facial/oral regions. A study from India focused 
on the importance of dentists being aware of the sensitivity and 
fragility of teeth and bones of those who have parathyroid disorders. 
The authors note that approximately half of all patients (with thyroid 
conditions) have no symptoms or nonspecific symptoms, and that the 
thyroid conditions are found after further examination and testing. 
A wide array of typical complaints and problems are noted for these 
patients, including but not limited to pain, non-typical spacing of 
teeth and sensitivity [11]. They indicate that delayed recognition and 
treatment of these conditions can require orthopedic intervention and 
recommend that better awareness of thyroid and related conditions 
be part of routine and general dental care. 

AHO was found to exhibit genetic features that did not always 
appear in patients at the same time-with some factors being obvious 
at birth or in childhood (dental anomalies, intellectual differences, 
structures of the hands and feet) and others not being noticed 
or diagnosed until adulthood (dental and cutaneous differences, 
osteo anomalies and the diagnosis of rickets, thought to be a result 
of difficulty in absorbing vitamin D). As noted in the case study 
presented here, diagnosis is sometimes contingent upon the patient’s/
family’s access to medical care that extends beyond routine well-care 
and emergency treatment. Patients and families whose skills or habits 
do not include documentation of symptoms, medical services or 
medicines may unwittingly elude accurate diagnosis and treatment 
for AHO and its related syndromes. This appears to be the situation 
of the child in the current case. 

The study of AHO is ongoing, and the connections between AHO 
and PHP/PPHP demonstrate a variety of symptoms and responses 
to treatment. An earlier study examined the etiologies of PHP types, 
PPHP and also the connections between these syndromes and AHO. 

The authors noted that “AHO is difficult to diagnose because some 
clinical features are not obvious at birth or shortly after and may be 
very heterogeneous later. In case of PHP-Ia and PHP-Ib, laboratory 
analysis of endocrine parameters is mandatory but sometimes 
misleading…” [12]. This phenomenon may help to explain why the 
child in this current case study was not diagnosed at an earlier date. 
Some findings relevant to this case were discovered recently in a Hong 
Kong study, which notes that “It appears that PHP-1a is an autosomal 
dominant disease in which full clinical and metabolic abnormalities 
may not be present initially, but become apparent later” [13]. In 
that study, a mother and son (age 16) both demonstrated various 
symptoms that did not all present at early times in their respective 
lives.

It has been noted that AHO includes both a known array of features 
and those that appear unexpectedly, but with clear relationship to 
the primary disease. Among noted occurrences is that “Progressive 
Osseous Heteroplasia (POH) is a rare manifestation of AHO 
characterized by severe heterotopic ossification, which, unlike those 
typically observed in AHO patients, is progressive and affects deep 
connective tissue and skeletal muscle” (that) “can lead to ankylosis of 
affected joints and growth retardation of affected limbs later in life” 
[14]. Findings such as this, particularly when the skeletomuscular 
systems are involved, are clinical indications that AHO has physical 
and clinical ramifications that are still to be researched.

“Pseudohypoparathyroidism (PHP) is a heterogeneous group of 
rare endocrine disorders characterized by normal renal function and 
resistance to the action of Parathyroid Hormone (PTH), manifesting 
with hypocalcemia, hyperphosphatemia, and increased serum 
concentration of PTH. Genetic testing for a mutation in the GNAS1 
gene can confirm diagnosis and identify subtype” [15]. Another study 
during that year focused on a 41 year old male, and noted that “The 
patient in this case presented with the classic and non-classic features 
of Albright’s hereditary osteodystrophy”, and found that, although the 
patient had a spectrum of symptoms that are not often associated with 
AHO, “these symptoms and associated pathologies are considered 
non-classic, much research has concluded that these presentations 
are quite commonly associated with pseudohypoparathyroidism” [3]. 
It has become quite clear that, despite very specific physical, skeletal 
and cutaneous presentations, along with an array of genetic and lab 
reports, there are inconsistencies in how AHO may affect patients on 
an individual basis.

In regard to bone anomalies caused by AHO, one study has 
recognized the tendency for children with this disease to both 
experience early bone maturation and abnormal epiphyseal fusion, 
but also indicates that “the epiphyses of long bones may remain 
open, thus an increase in height with growth-hormone therapy is still 
possible” [16]. Of course, each patient’s treatment is contingent upon 
a spectrum of symptoms and testing results, but this finding does 
indicate hope for those whose stature can be increased. The study 
does note that use of growth hormone requires close monitoring 
due to potential complications with the metabolic system, and that 
some healthcare insurance programs may be reluctant to consider 
this. The researcher expresses concern that, without knowledge of the 
very specific presentations of AHO, a child may be diagnosed with a 
primary symptom of obesity.
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Avascular necrosis can occur in children and it manifests in 
two types: idiopathic and traumatic types. Both of them can affect 
the child’s growth and internal mechanisms that lead to a number of 
symptoms and conditions that are still not fully understood [17,18]. 
Among the causes is Legg-Calvé-Perthes Disease (LCPD). “The 
disease has an insidious onset and may occur after an injury to the 
hip” [19] and is ruled out contingent upon lab reports and history. An 
earlier study found that “Perthes disease may reflect a wider vascular 
phenomenon that could have long-term implications for the vascular 
health of affected individuals” [18], which indicates that vascular 
dysfunction in children requires extensive testing to determine 
both the etiology and the prognosis, as other serious symptoms may 
develop.

Because of the number of cases of infection, cancer and other 
diseases and conditions that are undiagnosed when initially seen, a 
medical team has provided a case study of an infant, whose situation 
was more complicated than that of a child who has language and speech 
capacity. This infant exhibited signs of pain and unwillingness to bear 
weight on one leg. The affected leg and foot were tender and warmer 
than the other foot, and most of the labs were within normal range. 
This report discusses some of the differences between conditions that 
can mask as less serious infections, diseases or injuries, and among 
the recommendations is to obtain an MRI as soon as possible. The 
article uses the acronym “LIMPSS” [20] to identify the issues and 
steps involved in making accurate diagnoses for pediatric complaints.

It is noted in the case study that the patient was originally 
believed to exhibit rickets, due to low levels of vitamin D. A study 
of patients with rickets, which sometimes has similar features of 
AHO, determined that “AVN is an independent risk factor for acute 
care utilization in patients with SCD” [21-25]. These researchers 
caution that if AVN is allowed to advance in severity, increased 
hospitalizations will be required, and they thus urge early treatment 
and prevention. Their estimation of hospitalization rates for those 
(primarily children) with AVN is displayed below.

While their study was focused on children with rickets, as opposed 
to AHO, the incidence of AVN would indicate the importance 
of early diagnosis and treatment to prevent exacerbation of bone 
deterioration, loss of mobility and accompanying pain and distress.

Conclusion
As evidenced in the case presented here, as well as other referenced 

studies, there are certain conclusions that can be drawn for referrals 
and testing for patients with the appearance of rickets, PHP, PPHP, 
AHO and AVN whose etiologies and prognoses are not definite. When 
there is no history of hereditary involvement in the suspected disease 
or syndrome, it is wise to do some additional labs (such as PTH) in 
bone disease practices or in the orthopedic clinic. Even with normal 
calcium, abnormality in PTH cannot be ruled-out, and discovery may 
lead to additional factors that will assist in diagnosis and treatment. 
As documented in the referenced studies, above, symptoms such as 
obesity, dental and orthodontic complaints, mobility difficulties and 
variances in facial features and the structure of hands and feet can 
mislead even experienced medical professionals as to the etiology and 
disease. Particular care must be taken with infants and those who are 
not able to verbally express their discomfort or other distress due to 

cognitive impairment or age. 

In addition to family practitioners, primary physicians, physician 
assistants and nurse practitioners, there is a need for nurses, 
dentists, orthodontists and other specialists to be familiar with the 
symptoms and the routes for follow-up examinations and testing 
for patients of all ages who exhibit signs of AHO and the related 
diseases and conditions. Awareness of potential increased severity of 
symptoms and the development of related medical issues can enable 
interventions that will preserve mobility, motor function, dental 
integrity and overall quality of life.
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