
- Case reports of spontaneous digit necrosis are mainly 
related to vascular pathologies and describe necrosis of 
multiple digits.

- Anatomical variations of the DPA and SPA are common: 
many classifications exist, notably by Gellman et al. and 
Coleman and Anson.

- The prevalence of incomplete arches
- SPA: 18.7% (Zarzecki et al.)
- DPA: very rare

- We present a case of spontaneous digit necrosis due to 
an incomplete SPA paired with a suspected absence of 
the DPA

- 75 year-old lady presented with necrosis of her left 3rd digit, distal to the 
middle phalanx.

- Discoloration began after holding an electronic tablet for a prolonged 
period of time.

- Worsened over a period of two weeks.
- The patient denied any symptoms of claudication, a history of prolonged 

cold exposure, or sensitivity to cold.
- Laboratory tests revealed normal liver and renal function and were not 

suggestive of systemic etiologies for the necrosis.

- Left upper extremity arteriogram: 
- 80% stenosis of the radial artery at the level of the wrist, 

suggestive of an atheromatous plaque 
- absence of the DPA
- an incomplete SPA at the level of the fourth and fifth digits 

(collaterals were seen bridging the incomplete superficial arch) 
- no sign of vascularity passed the base of the middle phalanx of 

the third digit
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Classical anatomy:
- Radial artery is the main supply of the Deep 

Palmar Arch (DPA):  forms princeps pollicis artery 
and radial digital artery of the 2nd digit 

- Ulnar artery is the main supply of the Superficial 
Palmar Arch (SPA): forms ulnar digital artery of 
the 5nd digit and common palmar digital arteries 
to the other digits

Anatomical variations are common and do not usually 
pose a risk to digit blood supply
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- The vasculature of the hand is designed to 
compensate and resist digit hypoperfusion from 
atherosclerotic disease. 

- The palmar arches and their interconnections 
usually provide digits with adequate blood supply, 
even in the context of extensive atherosclerotic 
disease. 

- The uniqueness of our patient’s anatomy resulted 
in an uncommon and previously undescribed 
mechanism of digit necrosis, analogous to 
watershed hypoperfusion that occurs in the brain or 
intestines. 

- This uncommon presentation highlights the intricacy 
of the hand blood supply and the impact of 
anatomical variations.
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- In addition to a reduced blood supply due to an atherosclerotic occlusion of the radial artery, the ulnar blood 
supply of the SPA was also reduced due to the incomplete nature of the arch between the 5th and the 4th digits, 
bridged only by collaterals.

- The third digit was therefore in a “watershed” area of the SPA, positioned in the middle of the arch 
and receiving marginal blood supply from either direction. 

- The resulting necrosis of the third digit would not have occurred in the presence of a DPA.
- A complete DPA would have provided potential compensation for decreased SPA flow, a 

phenomenon that could have occurred in a patient with normal anatomy due to interconnections 
between the DPA and SPA (e.g. connections between the palmar metacarpal arteries and the 
common digital arteries)

- While it is a possibility that the DPA was not visualized due to complete atherosclerotic occlusion or 
hypoperfusion, we maintain that these are less likely given the complete absence of visualization of any part of 
the DPA or of any contrast distally.

- The patient’s anatomy is nonetheless unique and precarious in nature. 


