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Abstract 

A 12-year-old girl was reviewed in orthopaedic clinic after left wrist injury. 

She was incidentally noted to have a left hypoplastic 4th metacarpal on left 

wrist and hand radiography. She was otherwise well. She was at 0.6 centile 

for height (0.4th to 2nd centile) and 9th centile of weight (9th to 25th 

centile). Speech and hearing were normal. Her mother described her as 

unusually short for her family.  Mother was hypothyroid and managed with 

thyroxine. This case report provide details of the course of therapy. 
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Introduction  

Archibald’s Sign was first described in 1959 as the 

relationship between short fourth metacarpal and 

gonadal dysgenesis. Since then, short metacarpals have 

been reported in many different clinical conditions 

including Turners Syndrome, Pseudo 

Hypoparathyroidism (PH), Pseudo Pseudo 

Hypoparathyroidism (PPH), Primary Hypo-

parathyroidism and homocyctinuria. Turners’ syndrome 

is one of the most common chromosomal disorders 

characterized by abnormalities with the X chromosome 

and phenotypic appearance depending upon the specific 

genomic deficit. Here we are presenting a case of a 

young girl who came in our trauma clinic after left wrist 

injury. She was noticed to have a short fourth 

metacarpal. Subsequent investigations revealed Turners 

syndrome.  

Case Report 

A 12 year old girl was reviewed in Orthopaedic clinic 

after left wrist injury. She was incidentally noted to have 

a left hypoplastic 4th metacarpal on left wrist and hand 

radiography. She was otherwise well. She was at 0.6 

centile for height (0.4th to 2nd centile) and 9th centile of 

weight (9th to 25th centile). Speech and hearing were 

normal. Her mother described her as unusually short for 

her family.  Mother was Hypothyroid and managed with 

thyroxine. 

On physical examination she had a normal cervical 

spine, clear lung fields and normal heart sounds. Her 

Abdominal examination was normal. Metacarpal sign 

was positive on left hand. She had Breast Tanner stage 

1 and pubic hair stage II with scant fair pubic hair and 

no axillary hair. She had excessively dry skin with one 

hairy nevus measuring 4cm /1cm below her left knee. 

There were no obvious neuro-cutaneous abnormalities 

otherwise. 

Her Urea, Electrolytes, Calcium and PTH were normal 

with Vitamin D level at 58mmol/L. Thyroid profile 

showed elevated TSH (4.84 mIU/L) with normal free 

T4 (15.5 pmol/L). FSH and LH also had elevated levels; 

161IU/L and 27.4 IU/L respectively. Oestradiol was 

<100 pmol/L and Progesterone was 0.7 nmol/L. Pelvic 

Ultrasound and MRI did not show ovary and uterus.  

Karyotyping showed Mosaic female karyotype with one 

cell line having monosomy X in 3 cells and 2nd cell line 

with one X chromosome and one pseudodendritic X 

chromosome. She had sinus rhythm on ECG and 
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Echocardiography showed normal aortic arch with no 

evidence of a bicuspid aortic valve. She had normal 

biventricular function. 

A diagnosis of Mosaic’s Turner Syndrome (Mosaic 

46X-1 pseudodicentric X Chromosome /45 X) with 

Primary Gonadal Failure and short stature was made. 

Treatment was commenced and she was put on Growth 

Hormone, Thyroxine and Ethinylestradiol.  

Patient was followed up regularly and at 2 year review 

showed Growth velocity of 2.4 cm per 6 months, 

pubertal tanner stage IV breast development, stage III 

pubic hair with axillary hair. USG confirmed pubertal 

Uterus with bilateral ovaries. 

Discussion 

The relationship of metacarpals with each other was 

first elaborated by Archibald in 1959 when he described 

the Metacarpal sign on X-rays of the hand by drawing a 

line tangentially to the heads of the fourth and fifth 

metacarpals1. It is positive if it runs through the distal 

end of third metacarpal rather than passing tangentially 

distal to its head. Clinically it can be demonstrated by 

holding a pencil over the ends of the fourth and fifth 

metacarpals with fully flexed fingers [1] (Figure 1).

                                                                                                                                                                                                                                  

(A)                               (B)                                   (C)                                        (D)                                       (E)  

Figure 1: (A) Metacarpal sign (B) Metacarpal sign with line (C) Clinical straight fingers (D) Clinical flexed fingers (E) 

Clinical flexed fingers with pencil. 

Kosowicz et al. described Carpal angle as being formed 

by intersection of lines touching the scaphoid and lunate 

bone with the line touching Triquetral and lunate bone 

[2]. In patients with gonadal dysgenesis this angle was 

lower than 131.5. Half of gonadal dysgenssis patients 

with carpal angle less than 117 also have abnormal 

angular shape of the proximal carpal row described as 

Positive carpal sign [2]. Some other evaluations like 

Distal radio-ulnar physeal disparity [3] and phalangeal 

screening [4] have also been described. 

Archibald observed short fourth metacarpal in 2594 

outpatients who had gonadal dysgenesis. He also noted 

that it is more commonly seen in left hand and carries 

more significance if present in only one generation.  

Park E reported the overall incidence of positive 

metacarpal sign to be 33.8% in Turner’s Syndrome [5]. 

It may normally be present in 9.6% of individuals above 

the age of 6 years [6].  It may be present in 75 % of the 

patients with Pseudo Hypoparathyroidism (PH) and in 

90% of those with Pseudo Pseudo Hypoparathyroidism 

PPH [7]. It has also been reported in Primary 

hypoparathyroidism [8,9] and in homocyctinuria [10]. 

The overall incidence of Turner Syndrome is 

approximately 1 in 5000 newborn girls11 and there are 

two types. Classical form is characterized 

cytogenetically by X chromosome monosomy [11] 

whereas Mosaic Turner syndrome has two or more cell 

lines with different sex chromosome arrangements like 

45, X / 46, XX / 46, XY / 47, XXX [11-13]. Phenotypic 

presentation depends on which part of the X 

chromosome is missing with latest evidence showing 

the role of short stature homeobox-containing (SHOX) 

gene in short stature and various skeletal abnormalities 

[14]. 

Conclusion 
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As German philosopher Immanuel Kant said, the hand 

is the visible part of the brain. In this case the hand was 

the visible part of the endocrine System. Turner’s 

syndrome was identified in this young girl on wrist 

radiograph and timely hormonal treatment resulted in 

normal development of Ovaries and Uterus. Archibald’s 

Sign is invaluable sign in identifying borderline cases 

and early presentations. 
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