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Background & Rationale
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• Digital ischemia is a challenging condition often resistant to conventional 
therapies

• Conventional therapy often fails in non-Raynaud’s ischemia

• Botulinum toxin is emerging as a novel treatment option

• Increasing interest among vascular and hand surgeons
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Background
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• Digital ischemia is multifactorial—vasospasm, microangiopathy, 
hemodialysis access induced digital ischemia (HAIDI),  atherosclerosis, 
embolic causes or trauma

• Sympathetic overactivity plays a key role in vasospastic disorders

• Impaired perfusion → pain, tissue loss, functional impairment

• Botulinum toxin blocks sympathetic vasoconstriction → improved 
perfusion and pain relief
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Rational of Botox Use

• Inhibits acetylcholine release at sympathetic 
terminals

 
• Suppresses vasoconstriction through calcium-sensing 

and nitric-oxide–mediated pathways

• Induces vasodilation and microvascular improvement

• Studies show increased perfusion, vessel diameter, 
and detectable perforators

• Decreases pain 
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Why do we think Botox relieves pain in digital ischemia
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• Blocks release of pain neurotransmitters from peripheral sensory nerves
 
• Reduces neurogenic inflammation

• Interrupts peripheral sensitization

• Decreases autonomic-mediated pain amplification

• Early pain relief occurs even before measurable perfusion changes
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Vascular changes after BTX-A application 
detected by Doppler ultrasound
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Methods

• Reconstitution: 100 units Botox + 2.5 mL NaCl

• Dose: 10 units per neurovascular bundle

• Injection: Targeted to affected digits at neurovascular bundles 
       in the palm or base of fingers

• Outpatient procedure, minimal discomfort
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Clinical Evidence

• Several case series and small randomized control trials demonstrate efficacy

• Improved digital perfusion and pain reduction

• Beneficial in systemic sclerosis, Raynaud’s, HAIDI, and frostbite

• Duration: Typically, 3–6 months of symptom relief
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Our Clinical Experience

• Four total patients treated

• Three with marked improvement in pain and perfusion with ulcer healing

• One with mild improvement

• BTX-A appears effective even when severe macro-occlusive disease limits conventional 
options
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Case presentation – Background

• 50-year-old man with diabetes mellitus, hypertension, 
coronary artery disease status post percutaneous coronary 
intervention, history of colon cancer, blindness, peripheral 
vascular disease with bilateral below-knee amputations, and 
renal transplant in 2011.
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Timeline – Access & Early Ischemia

M o n tefio re  |  E in ste in

• 10/22/24  Left AV graft brachial artery to axillary vein 
(4-7 mm PTFE)

• 12/20/24  Thrombectomy AV graft and brachial artery 
angioplasty

• 1/9/25 Arterial duplex: Elevated velocity in brachial 
artery with mild calcification, no stenosis, flow in 
radial and ulnar arteries with moderate calcification, 
volume flow in graft 1324 ml/min

• 1/2/25    Digital PPG
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Timeline – Progression & Botox
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• 1/17/25  Proximalization of arterial inflow

• 1/30/25  Digital PPG post-PAI

• 3/13/25  Severe pain + digital gangrene

• 4/23/25  Botox #1 → immediate pain relief

• 5/8/25    Early improvement in ulcer healing

• 8/27/25  Botox #2 → healed ulcer
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Pretreatment digital ulcer
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Injection Mapping
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Early Response (≈3 weeks after Botox #1)
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Late Response (≈16weeks after Botox 1)
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Healed ulcer after Botox #2
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11/15/25  Traumatic ulcer in contralateral hand
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Contralateral – Hand  ulcer
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Pre Intervention Post Intervention
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Summary

• Botox is a safe and effective adjunct for severe digital ischemia

• Useful for HAIDI, Raynaud’s, and non-Raynaud’s ischemia

• Rapid and sustained pain relief

• Ulcer healing after Botox injection

• Effective even when revascularization options are limited

• Reimbursement challenges need to be addressed
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Future directions

• Optimize injection mapping

• Study acute and chronic ischemia applications

• Ongoing studies of vascular effects on skin perfusion and  trials in Raynaud’s phenomenon, 
systemic sclerosis and HAIDI

• Develop reimbursement pathways for outpatient treatment

• Collaborate across vascular + hand surgery specialties
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