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Abstract 

Congenital hypertrophy of the hand is a rare phenomenon. The condition is characterized by 

hypertrophy of muscles, varies in severity and has been reported under different names. 

Some patients also have aberrant muscles. Electromyography is unremarkable, and the signal 

intensity on MRI and ultrasound is normal. The etiology is unknown and does not seem to be 

confined to a peripheral nerve, part of the plexus or nerve root. The condition is assumed to 

be congenital. We report a 28-year-old male with asymmetric hypertrophy of both hands 

and give a review of the 4 other cases known so far. © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Congenital hypertrophy of the upper extremity is a rare, nonprogressive phenomenon, 
involving the hand and forearm and sometimes the whole extremity. Bilateral involvement is 
even rarer. We report a 28-year-old male with hypertrophy of both hands to illustrate this 
unusual clinical syndrome. 

Case Presentation 

A 28-year-old, right-handed, healthy male had been suffering from pain and cramping 
sensations in both his hands for years since working as a crane driver. His work involved 
operating a crane with a joystick in each hand. As long as he could remember, he had had big 
hands compared to those of his peers of the same age. He had no other symptoms. Family 
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history of neuromuscular diseases or congenital abnormalities was negative. Physical exam-
ination revealed an increased muscle bulk of both hands and the right forearm, with the 
right hand being slightly bigger than the left hand. In particular, both abductor pollicis mus-
cles, the dorsal intrinsic hand muscles, and the abductor digiti quinti showed an increased 
muscle belly volume (fig. 1). Motor and sensory functions of the hands were normal, as was 
the rest of the neurological examination. His feet and jaw were of normal proportions. 

Laboratory tests, including sedimentation rate and creatine phosphokinase revealed no 
abnormalities. T1- and T2-weighted MRI showed diffuse enlargement of the muscle mass, in 
particular of both abductor pollicis muscles, the intrinsic muscles, the abductor digiti quinti, 
and the right forearm flexor compartment (fig. 2, fig. 3). The maximal axial diameters of the 
muscle belly of the first dorsal interosseus muscles were 24 × 16 mm (right) and 25 × 18 mm 
(left). The only normal values we could find in the literature were from 5 healthy males who 
had a muscle belly width of 9.6 ± 0.5 mm on ultrasound (mean of radial and ulnar muscle 
proportion). There are no normal values known for the abductor pollicis muscle [1, 2]. The 
right forearm axial diameter measured at maximum (10 cm from the elbow) 54.75 × 53.12 
mm, compared to 50.04 × 50.58 mm for the left arm. The muscles had a normal density 
without signs of architectural change, fatty infiltration, tumors, or fluid accumulation. Visual 
ultrasound assessment also showed a normal echogenicity (i.e. Heckmatt grade I) of the 
muscles. X-ray examination revealed no bony abnormalities. Nerve conduction studies were 
unremarkable for median and ulnar nerve amplitudes and conduction velocities. Needle 
electromyography examination of the right abductor pollicis brevis, biceps brachii, left ex-
tensor digitorum communis, abductor pollicis brevis, and abductor digiti minimi showed 
sporadic polyphasic, large motor unit potentials with a normal interference pattern. Because 
of the mild enlargement, its nonprogressive nature, and the absence of other abnormalities, 
no further workup (such as muscle biopsy or search for a somatic mutation in PIK3CA) was 
performed. 

On the basis of the patients’ history, physical examination, and imaging, a congenital hy-
pertrophy of both hands and the right forearm was diagnosed. Given the work-related na-
ture of the symptoms, he was referred to a rehabilitation physician who successfully in-
structed him how to avoid cramps and pain. 

Discussion 

Idiopathic hypertrophy of an upper extremity is a rare phenomenon. So far, only 17 cas-
es have been described in the German and English medical literature. The condition varies in 
severity and has been reported under different names, such as aberrant muscle syndrome 
and congenital monomelic hypertrophy [2–8]. On MRI and ultrasound, muscle tissue is char-
acterized by normal signal intensity and architecture [4]. The condition is most likely not 
due to selective hypertrophy (i.e. a training effect) but to a local increase in muscle mass 
because of a local genetic variation or mosaicism affecting the growth rate. The etiology of 
this focal muscle bulk increase is unknown and does not seem to be confined to a peripheral 
nerve, part of the plexus, or nerve root territory, i.e. neurogenic hypertrophy. We assume the 
condition to be congenital and not acquired. Previous (unilateral) cases told a similar story 
with old photos as evidence [4, 5]. 

Cases of bilateral involvement have been described four times so far (table 1) [1, 6, 9, 
10]. In the 3 adult cases, only the first dorsal interosseus muscles were involved, whereas 
our patient had diffuse involvement of all hand muscles, with prominence of the abductor 
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pollicis muscles. To our knowledge, this is the first adult case in which a bilateral diffuse 
involvement of muscles of the hand is described. 

Biopsies (from unilateral cases) showed only a slightly more-than-normal variation in 
fiber size, without signs of inflammation, pathological blood vessels, fibrosis, or loss of mus-
cle fibers. Changes indicating denervation were absent [1, 4, 7, 8]. 

The syndrome is distinctly different from other causes of hand or upper-limb hypertro-
phy such as Proteus syndrome or Freeman-Sheldon syndrome. These syndromes come with 
a multitude of malformations and tissue overgrowth [11]. Other possible causes such as 
nerve hamartomas are progressive in nature, and were excluded by imaging. Muscle hyper-
trophy due to nerve damage, so-called neurogenic pseudohypertrophy, is electromyograph-
ically characterized by early recruitment of large motor unit potentials at a high firing rate. 
Only muscles innervated by the specific damaged nerve are enlarged in those cases [7, 12]. 

In adults, hypertrophy does not affect daily activities as long as they are not working. 
Surgery does not always result in satisfactory corrections. Decreasing the muscle volume 
(including the excision of possible aberrant muscles) is therefore only recommended for 
cosmetic purposes [5]. Instructions and avoidance of heavy manual labor are usually enough 
to alleviate the symptoms. Although rare, congenital monomelic hypertrophy should be con-
sidered in the differential diagnosis of the hypertrophied hand. Bilateral involvement is also 
possible. 
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Table 1. Clinical features of reported cases 
     
     
First author [Ref.] Sex Age, years Muscle Other characteristics 
     
     
Mirastschijski [1] M 44 1st dorsal interosseus Biopsy, myopathic changes, fiber size varying 
Ogino [6] M 03 Thenar and hypothenar Ulnar deviation 
Peh [9] M 38 1st dorsal interosseus Left side bigger 
Boelmans[10] M 43 1st dorsal interosseus Electromyography normal 
Present case M 28 Thenar, hypothenar and right forearm MRI and ultrasound normal 

Electromyography normal 
     
     

 

 

 

 

Fig. 1. Increased muscle belly of the thenar and hypothenar regions without an ulnar deviation of the 

fingers (right hand). 
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Fig. 2. T1-weighted MRI, showing diffuse enlargement of the muscles of the right forearm. 

 

 

 

Fig. 3. T1-weighted MRI, showing diffuse enlargement of the muscles of the hands. 
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