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A 22-year-old man was referred to our endocrine clinic for

evaluation of asymptomatic hypocalcemia. His past medi-

cal history included hypothyroidism on oral thyroxine

replacement. On physical examination, he was obese and

had a short stature with a round face. Both of his fourth and

fifth fingers were shortened (Fig. 1a) with absence of the

fourth and fifth knuckles on clenched fists, showing the

characteristic ‘‘knuckle, knuckle, dimple, dimple’’ appear-

ance (Fig. 1b). The patient reported that his mother also

had shortened ring fingers (Fig. 1c) and dimpling over the

fourth knuckles of clenched fists (Fig. 1d). Significant

laboratory investigations showed a low calcium level of

7.8 mg/dL (normal 8.4–10.2 mg/dL), a high phosphate

level of 5 mg/dL (normal 2.5–4.5 mg/dL), and markedly

elevated parathyroid hormone (PTH) level of 496 pg/dL

(normal 12–65 pg/dL). His 25-hydroxy vitamin D level

was within normal range. In contrast, his mother had nor-

mal calcium, phosphate, vitamin D and PTH levels. The

patient’s clinical features, including short stature, obesity,

round face, and shortening of the fourth and fifth meta-

carpal bones, are compatible with those of Albright’s

hereditary osteodystrophy (AHO). Given his family his-

tory, hypothyroidism, biochemical abnormalities, and

characteristic physical findings of AHO, the patient was

diagnosed as pseudohypoparathyroidism type Ia (PHP-Ia).

The patient’s mother, on the other hand, was diagnosed as

pseudo-pseudohypoparathyroidism (PPHP) due to lack of

disturbances of calcium homeostasis. The patient was

treated with oral vitamin D and calcium supplements. After

3 months of therapy, his serum calcium, phosphate and

PTH levels were normalized.

One of the skeletal abnormalities of AHO—‘‘knuckle,

knuckle, dimple, dimple’’ appearance of the hand resulting

from premature closure of the epiphyses—is known as

knuckle-dimple sign or Archibald’s sign (Fig. 1b, d) [1, 2].

Clinical manifestations of AHO can be present in both

PHP-Ia and PPHP. There are different forms of PHP,

namely, type I (subdivided into type Ia and Ib) and type II.

Their working classifications, biochemical and clinical

findings are described as in Table 1 [3]. The PHP-I is the

most common and is due to mutations in the GNAS gene.

This gene codes for the stimulatory alpha-subunit of the

trimeric Gs protein that connects G-protein coupled

receptors of various hormones (particularly thyroid-stimu-

lating hormone, TSH) with their intracellular signaling

cascades [3, 4]. The primary response to PTH by the kid-

neys is to increase renal tubular calcium reabsorption and

phosphate excretion. Mutations in GNAS gene lead to

hormonal resistance of renal tissues to PTH, which causes

hypocalcemia and hyperphosphatemia; and a decreased

response to TSH results in primary hypothyroidism.

The patient’s mother has a phenotype of AHO with

preserved calcium metabolism, consistent with PPHP

(Table 1). PPHP characteristically displays an inheritance

pattern known as tissue-specific paternal gene imprinting—

only females can transmit the full disease with
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hypocalcemia [4]. The paternal defective allele of GNAS

gene is imprinted (silenced) in the renal cortex (where the

disease manifestation is expressed), so that the disease

PHP-Ia can never be inherited from the father carrying the

defective allele but only from a mother whose allelic

product is critical for the PTH-dependent function in the

kidney [3–5]. Therefore, it appears that our patient inher-

ited a mutated allele of GNAS gene from his mother [5]. It

creates a different phenotype in which the patient has the

same skeletal defects of AHO but there are hypocalcemia,

hyperphosphatemia, and high serum PTH level secondary

to renal PTH resistance, indicative of PHP-Ia. Our case

highlights patients with PPHP can co-exist with PHP-Ia in

the same family but never in the same generation [3–5].

The treatment modalities of PHP-Ia are calcium and vita-

min D replacements to restore normal calcium level [3].

In summary, the presence of a constellation of physical

manifestations of AHO, particularly Archibald’s sign,

helps practicing physicians recognize a rare genetic endo-

crine disorder within the family members and reach the

correct diagnosis.
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Fig. 1 Patient’s hands: a shortened fourth and fifth fingers, b Archibald’s sign—absence of the fourth and fifth knuckles (‘‘knuckle, knuckle,

dimple, dimple’’) on clenched fists. Patient’s mother’s hands: c shortened ring fingers, d Archibald’s sign—absence of the fourth knuckle on

clenched fists

Table 1 Biochemical findings and physical manifestations in pseu-

dohypoparathyroidism (PHP) and pseudo-pseudohypoparathyroidism

(PPHP) [3]

Type Hypocalcemia,

hyperphosphatemia

Serum

parathyroid

hormone (PTH)

Albright’s

hereditary

osteodystrophy

(AHO)

PHP-

Ia

? Increased ?

PHP-

Ib

? Increased -

PHP-

II

? Increased -

PPHP - Normal ?

?, presence; -, absence
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