
A Rare Case Report of Idiopathic Primary Hypoparathyroidism 
Coexisting With Shortening of Third to Fifth Metacarpal 
Bones

Introduction
The hand with complex and intricate anatomy is 
absolutely essential for doing quotidian things in our 
lives. Anatomically, it is distal to the forearm whose 
skeletal framework includes 5 metacarpal bones and 
14 phalanges. Each metacarpal bone is characterized as 
having several parts; base, shaft, neck, and head. The first 
metacarpal bone is considered as the shortest and most 
mobile relative to the others; the second metacarpal bone 
has the longest shaft and largest base; the third metacarpal 
is a little smaller than the second; the fourth metacarpal 
is shorter and thinner than the second and third; also, the 
fifth metacarpal is the most medial and second shortest of 
the metacarpal bones (1). Several endocrine diseases can 
have adverse effects on the structure of body bones (2). 
In patients, shortening of fourth and/or fifth metacarpal 
bone is one of the most important diagnostic clues 
for pseudohypoparathyroidism type Ia (PHP-Ia) with 
Albright’s hereditary osteodystrophy (AHO) phenotype if 

laboratory test results show hypocalcemia and increased 
parathyroid hormone (PTH) (3-5). Additionally, 
shortening of metacarpal bone can be observed in the 
patients suffering from pseudopseudohypoparathyroidism 
(PPHP), idiopathic primary hypoparathyroidism, and 
brachydactyly type E (6). In 2 types of mentioned disorders, 
PHP-Ia and IHP, the serum level of calcium decreases 
and the serum level of phosphorus increases while in the 
patients with PPHP, serum calcium and phosphorus levels 
are normal. In 1942 and 1952, Fuller Albright reported 
the patients with PHP and PPHP, respectively (7,8). 
Nowadays, the term “Albright’s hereditary osteodystrophy 
(AHO)” encompasses both concepts of PHP-Ia and 
PPHP disorders. Furthermore, AHO patients have several 
diagnostic clinical signs such as mental retardation, 
round face, obesity, somatic anomalies, short neck, short 
stature as well as short metacarpal bones (4,7,8). In the 
present case study, we report a rare case of idiopathic 
primary hypoparathyroidism who had shortening of 
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the third to fifth metacarpal bones. Then, diagnosis of 
an idiopathic hypoparathyroidism (IHP) from other 
hypoparathyroidism disorders was discussed.

Case Presentation
A 20-year-old Iranian male patient after right-hand injury 
in a football match was admitted to Imam Reza hospital, 
Tabriz, Iran. His main complaint was a severe pain in the 
right index finger. He acclaimed that he had no previous 
history of trauma. In order to make an accurate diagnosis, 
he was sent to the radiology department and laboratory. 
In radiographs from his right-hand (Figure 1A and B), 
no fractures were observed, but abnormalities in his hand 
with shortening of the third to fifth metacarpal bones 
associated with flattened metacarpal heads were revealed. 
In physical examination of his neck, normal bilateral 
submandibular parotid glands were revealed and also no 
local signs of inflammation were observed. There were 
no ectopic calcifications on his chest radiograph. Other 
changes such as joint space narrowing, osteopenia, and 
erosions were not observed in the right-hand radiograph. 
Chvostek’s and Trousseau’s signs were negative. His face 
was normal but showed short body stature and central 
obesity. His height, weight, and body mass index (BMI) 
were 164 cm, 76.3 kg, 28.36 kg/m2, respectively. His 
vital signs were normal; blood pressure: 130/90 mm Hg, 
temperature: 37°C, pulse rate: 76/min, and respiratory 
rate: 17/min. His laboratory tests showed the following 
results: hemoglobin (Hb) 11.9 g/dL (normal range for 
men, 13.5 to 17.5 g/dL), platelet count (Plt) 291000/µL 
(normal range, 150000 to 450000 Plt/µL), white blood cell 
count (WBC) 6400/µL (normal range, 4500 to 11 000/µL), 
mean cell volume (MCV) 84 (fl), blood urea nitrogen 17 
mg/dL (normal range, 7 to 20 mg/dL), creatinine 1.1 mg/
dL (normal range for men, 0.6 to 1.2 mg/dL), blood sugar 
104 mg/dL (normal range, 72 to 108 mg/dL), calcium 
4.7 mg/dL (normal range, 8.5 to 10.2 mg/dL), serum 
phosphorus 5.9 mg/dL (normal range, 2.5 to 4.5 mg/dL), 
serum magnesium 2.1 mg/dL (normal range, 1.8 to 2.2 mg/
dL), serum alkaline phosphatase (ALP) 101 IU/L (normal 
range, 44 to 147 IU/L), sodium 141 mEq/L (normal range, 
135 to 145 mEq/L), serum albumin 4.2 g/dL (normal 
range, 3.5 to 5.5 g/dL), intact parathyroid hormone (PTH) 
8.7 pg/mL (normal range, 10 to 65 pg/mL), erythrocyte 
sedimentation rate (ESR) 15 mm/h (normal range for 
men, 0 to 22 mm/h), serum angiotensin-converting 
enzyme (ACE) level 29 µg/L (normal range, 8 to 53µg/L), 
and rheumatoid factor (RF) was negative. Urine analysis 
and thyroid function tests were also normal.

Discussion
In humans, anatomical variations occur all the time and 
may be associated with other problems (9, 10).
Hypoparathyroidism is considered as a rare endocrine 
disorder due to deficiency or absence of parathyroid 
hormone. It is most often acquired from head and neck 

surgery while it can also be idiopathic, genetic, congenital, 
and/or be associated with autoimmune problems (9).
In this disease, serum calcium levels decrease 
(hypocalcemia) and serum phosphorus levels 
increase (hyperphosphatemia). In the patients with 
hypoparathyroidism disease, many different health 
problems such as muscle spasms, tingling, heart 
problems, brittle nails, and seizures may occur (9). 
Hypoparathyroidism may also occur with unknown 
etiology called IHP. IPH is one of the rare abnormalities 
of endocrine disorders with the prevalence of 37 per 
100 000 (9). It can be revealed in a clinical trial and 
radiographic images. The x-ray images of his right-
hand showed shortening of the third to fifth metacarpal 
bones. The short metacarpal bone is considered 
as a helpful diagnostic marker in the patients with 
pseudohypoparathyroidism (PHP-Ia), PPHP, IHP, 
and/or brachydactyly type E. PHP-Ia is an inherited 
disorder that clinically resembles hypoparathyroidism 
(hypocalcemia and hyperphosphatemia). In this disease, 
there is a normal or even elevated level of parathyroid 
hormone in blood, while involved target organs, namely 
kidneys and bones, cannot respond to PTH normally 
(5). PPHP not only is a mild form of PHP but despite its 
name, it is not an endocrine disorder. Therefore, in the 
patients with PPTH, skeletal abnormalities caused by 
pseudohypoparathyroidism are present but the levels of 
calcium and phosphorus are normal in the blood (10). 
Moreover, in 1951, the first classification for brachydactyly 
was presented by Bell (11). According to this classification, 
there is 5 types of brachydactyly. In type A, there is 
shortening of the middle phalanxes of digits; in type B, 
there are more signs such as big toes, shortness or absence 
of the mid and distal phalanxes of digits, and a deformity 
in the thumbs; in type C, ulnar deviation in the second 
finger, hypersegmentation in the proximal phalanxes, 
and shortness in the proximal and middle phalanxes of 
the second and third fingers can be observed; in type D, 
shortening and/or widening in the distal phalanx of the 
first digit of the hand or foot is recognizable; but, in type 
E, shortening is relative to the one or more metacarpal 
or metatarsal bones. On the other hand, brachydactyly 
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Figure 1. (A) PA and (B) Lateral Right-Hand Radiograph Showing 
Shortening of Third to Fifth Metacarpal Bones.
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may also be seen together with syndactyly, polydactyly, 
and symphalangism. Additionally, brachydactyly type 
E is firmly associated with pseudohypoparathyroidism 
(12). However, in our patient, shortening of third to fifth 
metacarpal bones was clearly observed. On the other 
hand, the results of laboratory tests showed hypocalcemia, 
hyperphosphatemia, and low serum PTH levels. IPH 
patients have similar biochemical findings with PHP-Ia 
patients such as hypocalcemia and hyperphosphatemia, 
while IPH patients have PTH deficiency that is very useful 
to make a definite diagnosis (4,6). Based on the report of 
other cases, we figured out that metacarpal shortening 
is specifically not a sign of pseudohypoparathyroidism. 
Thus, in the absence of biochemical test results, a correct 
diagnosis between PHP-Ia (AHO phenotypic) and IPH 
is not possible. Therefore, in the present case based on 
laboratory analysis, the diagnosis of IHP was reached. 

Conclusions
Metacarpal signs can be a clinical marker of PHP-Ia, 
PPHP, and/or IPH. Thus, serum biochemical markers 
play an important role in making a correct diagnosis from 
mentioned endocrine diseases.
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