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Guitar Player Acro-Osteolysis 

Judy M. Des toue t ,  M.D. ,  and  Wi l l i am  A. Mu rphy ,  M.D .  
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Abstract. A c q u i r e d  acro-os teolys is  (AOL)  has been 
assoc ia ted  wi th  a spec t rum of  agents  and  diseases. 
This case demons t r a t e s  A O L  as an unusua l  compl ica -  
t ion o f  r epea ted  mechan ica l  stress in a young  gui tar  
player.  Pa thophys io log i c  co r re la t ion  with  the o ther  
acqu i red  forms of  A O L  is discussed.  
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Acro-os teo lys i s  (AOL)  is the  t e rm used to descr ibe  
a t ransverse  lytic band  th rough  dis ta l  pha langea l  
shafts while the tufts and  bases r ema in  preserved  [4]. 
In  1977, Y o u n g  et al. r e p o r t e d  pha langea l  tuft  frac- 
tures o f  the left t h u m b  and  index f inger  and  the r ight  
middle  f inger  in an e igh t -year -o ld  gui ta r  p layer  with 
juveni le  r h e u m a t o i d  ar thr i t i s  [15]. The  selective loca- 
t ion of  these f rac tures  was a t t r i bu ted  to mechan ica l  
stress. We  repor t  acro-os teo lys is  in fingers o f  the left 
hand  o f  a young  gui tar  player .  

Case Report 

An 18-year-old male college student presented to his family physi- 
cian because of distal finger swelling in the left hand of several 
years duration. The finger-tips were painful during the winter 
months, but not enough to affect his physical activities. He reported 
no other symptoms characteristic of Raynaud Syndrome, and had 
no significant past medical history, no drug or occupational expo- 
sure, and no family history of musculoskeletal disease. He smoked 
less than one pack of cigarettes per day. 

His mother described him as a very meticulous, and sensitive 
young man who found emotional release by playing a guitar. Dur- 
ing the eight years he practiced the guitar, he progressed from 
a standard instrument to one with steel strings. Each practice ses- 
sion was intense as he tried to imitate rock groups, and he reported- 
ly pressed the steel strings very firmly. 

Address reprint request to: W.A. Murphy, M.D., Matlinckrodt 
Institute of Radiology Washington University School of Medicine, 
5t0 South Kingshighway Boulevard, St. Louis, MO 63110, USA 

Physical examination showed widening and shortening of the 
left fingers beyond the distal interphalangeal joints. The nail bases 
were elevated with resultant loss of the normal nail angle; the 
soft tissues were otherwise normal. Both thumbs and the right 
fingers were entirely normal. All laboratory tests were normal. 

Radiographs showed transverse lyric bands in the distal pha- 
langes of the index through to the little fingers (Fig. 1) with sparing 
of the thumb. The index finger transverse band was located in 
midshaft, and each succeeding band was more distal. No other 
areas of bone destruction or production were present. Radiologic 
soft tissue swelling and flattening of the nail angle were similar 
to the physical findings. 

When the patient learned of the bone findings shown on his 
radiographs, he stopped playing the guitar and has never resumed. 
Approximately one year later, because of persistant local pain, 
the middle finger tuft was biopsied. Microscopic examination 
showed only fragments of normal bone and fibrous tissue. Follow- 
up radiographs, obtained nearly three years after initial presenta- 
tion, showed widening of the index finger lyric band, surgical ab- 
sence of the middle finger tuft, and early reossification along the 
apposing margins of the ring and little finger osteolytic bands. 

Discussion 

Acro-os teo lys i s  (AOL)  m a y  be id iopa th ic  and  occur  
as one fea ture  o f  a more  genera l ized  skeletal  d isorder ,  
or  it may  be acqui red  [4]. M a n y  acqui red  forms are  
k n o w n  and  associa ted  with a spec t rum of  agents  and  
diseases (Table  1). 

Of  the acqui red  forms,  mos t  is k n o w n  a b o u t  occu- 
pa t iona l  A O L  in the vinyl  ch lor ide  indus t ry  [1, 3, 
5, 9, 11]. The hea l th  hazards  seem direct ly  re la ted  
to inha la t iona l  exposure  o f  vinyl  ch lor ide  m o n o m e r  
[5]. Occupa t iona l  A O L  is a t r i ad  of  R a y n a u d  Syn- 
drome,  sc l e rode rmatous  skin changes,  and  osteolysis.  
The na tu ra l  h is tory  can be d iv ided  into a p r o l o n g e d  
first s tage charac te r ized  by f ingert ip  swelling and  cold  
induced  R a y n a u d  s y n d r o m e  which a lways  precedes  
the second stage mani fes ted  by osteonecrosis .  A O L  
begins as small  cor t ica l  e ros ions  which enlarge to 
p roduc e  t ransverse  defects in the te rmina l  pha langea l  
shafts, The  isola ted  pha langea l  tuf t  may  then frag- 
ment  and  resorb  [5]. I f  occupa t iona l  exposure  is el imi-  
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Fig. 1A and B. A Posteroanterior view of fingers at initial evaluation shows linear bands through the distal phalanges of each finger. 
Note that each osteolytic band is progressively more distal fl'om index to little finger. B Lateral view of index finger shows osteolytic 
band and soft tissue swelling with elevation of the finger nail base and resultant "clubbing" 

Table 1. Acquired acro-osteolysis 

1. Vinyl chIoride exposure 
2. Connective tissue diseases 
3. Thermal injuries 
4. Neuropathic diseases 
5. Hyperparathyroidism 
6. Nutritional deficiencies 
7. Psoriasis 
8. Biomechanical stress 

hated, the third stage, or healing phase, may occur 
with remineralization of a shortened distal phalanx. 

The current theory for vinyl chloride AOL is that 
exposure initiates an immune complex disease whose 
final common pathway is vascular occlusion. Direct 
and indirect immunologic tests support this theory 
[5]. Hand arteriography of several patients with oc- 
cupational AOL has shown proper digital vessel oc- 
clusion and small vessel hyperemia at sites of  osteo- 
necrosis [1, 3, 5]. A survey of vinyl chloride workers 
by in vivo wide-field capillary microscopy showed 
frequent microvascular abnormalities [9]. One patient 
followed for five years by serial radiography, radionu- 
clide bone scans, and capillary microscopy after be- 
ing removed from vinyl chloride exposure demon- 
strated healing of the lytic bands, decreased phalan- 
geal focal radionuclide accumulation, and improved 
capillary morphology and blood flow [11]. Local pres- 
sure or other mechanical stress may potentiate vascu- 
lar compromise leading to osteolysis [3, 5, 11]. 

Other acquired forms of terminal phalangeal os- 
teonecrosis have been termed acro-osteolysis, but are 
predominantly phalangeal tuft lysis, sometimes ac- 
companied by soft tissue loss. Transverse AOL of 
the phalangeal shafts is only occasionally seen. These 
examples of distal digital osteonecrosis are almost 
certainly mediated through vascular mechanisms. For  
example, AOL has been associated with Raynaud 
syndrome, rheumatoid vasculitis [13], and psoriasis 
[10]. Hand arteriography in seven patients with var- 
ious connective tissue diseases and severe, persistent 
acronecrosis showed proper digital artery occlusions, 
predominantly at sites of mechanical stress adjacent 
to joints [6]. Thermal acromutilation has also been 
attributed to mechanical and vascular injury [1, 12, 
14]. 

Post-traumatic osteolysis at the acromioclavicular 
joint begins as subcortical demineralization of the 
distal clavicle, followed by focal erosion. Later, the 
apposing articular surface of the acromion may be 
involved [7]. The associated trauma may be direct 
[7], vibratory as in pneumatic tool workers [8], or 
biomechanical as in weight lifters [2]. No unifying 
pathophysiologic theory has been put forward. How- 
ever, we feel the most likely mechanism is vascular 
compromise followed by avascular necrosis and subse- 
quent healing. 

Acro-osteolysis in our patient was clearly related 
to finger placement and pressure on the steel guitar 
strings. We feel AOL resulted from focal mechanical 
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compromise of vasculature, followed by avascular ne- 
crosis. 

It seems likely that many forms of acro-osteolysis 
or distal digital osteonecrosis are initiated by vascular 
occlusion. The differences among them result from 
the different causes of vascular occlusion, be it immu- 
nologic, thermal, or biomechanical. Hence, the pat- 
tern of osteonecrosis will be variable. Biopsies done 
after radiologic changes are well established should 
show evidence of healing, primarily vascular and fi- 
brous tissue proliferation. 
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