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Abstract 
Ischemic monomelic neuropathy (IMN) is an under-diagnosed and disabling 
complication of upper extremity hemodialysis access. The hemodynamic dis-
turbance that occurs during the time of access creation can lead to both neu-
rologic and ischemic complications. These complications are most commonly 
seen following proximal procedures involving the upper limbs. Diagnosis and 
treatment are often delayed, and even with early intervention, neurologic dys- 
function may be irreversible. IMN can lead to significant long-term disability. 
Almost all cases of IMN occur with brachial artery-based access, procedures 
and the vast majority of patients are diabetic and females. I report a case of 
IMN after left BC AVF operation which was treated successfully by early access 
ligation, providing a review of the literature. 
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1. Introduction 

Distal ischemia is a known complication of vascular access placement in patients 
with end-stage renal disease. The incidence varies based on the location and type 
of access and patient demographics and ranges from less than 1% for radioce-
phalicarterio venous fistulas (AVFs) to 1% to 5% for brachiocephalic and bra-
chiobasilic AVFs and 2% to 6% for arteriovenous grafts (AVGs) [1].  

Symptoms can vary from mild pain or paresthesia to devastating arterial in-
sufficiency with limb-threatening ischemia. Two distinct variants of upper ex-
tremity ischemia can be seen following the placement of AVFs or AVGs. In the 
typical vascular steal syndrome, distal ischemia is invariably present and mani-
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fested by symptoms such as numbness, pain, and paresthesia and clinical find-
ings including diminished or absent pulses, delayed capillary refill, and in severe 
cases, impending or frank tissue necrosis in the involved extremity. Symptoms 
may begin immediately after access placement but may also be delayed for days, 
weeks, or months [2]. 

Ischemic monomelic neuropathy (IMN) is a distinct clinical entity involving 
dysfunction of multiple upper extremity peripheral nerves either predominantly 
or exclusively. Symptom onset is usually immediate and neurologic symptoms 
are dominant, often in the absence of significant clinical ischemia of the hand. 
Typically, the hand is warm; capillary refill is preserved, and a palpable radial or 
ulnar pulse or audible Doppler signal is present. Diagnosis and treatment are of-
ten delayed, and even with early intervention, neurologic dysfunction may be ir-
reversible [3]. 

The term ischemic monomelic neuropathy was first used by Wilbourn and 
associates in 1983. Their initial report described a clinical entity with arterial in-
sufficiency (ischemic) involving a single extremity (monomelic) and causing se-
lective dysfunction (neuropathy) of multiple peripheral nerves [4].  

IMN is a rare complication, but requires an early diagnosis and treatment. 
The key differentiating feature of IMN is that it occurs within hours of fistula or 
graft creatation. It is often disabling and irreversible but does not cause tissue 
necrosis [5]. K/DOQI guidelines suggest that “a diagnosis of monomelic is che- 
mic; neuropathy is a clinical diagnosis, and immediate closure of the AVF is man-
datory.”  

I report a case of IMN after left BC AVF operation which was treated success-
fully by early access ligation, providing a complete review of the literature. 

2. Case Report 

A 65-year-old Egyptian female with long standing type 2 diabetes and hyperten-
sion. She had 2-month history of hemodialysis for end stage renal disease via 
temporary catheters. She was admitted for a permanent hemodialysis access. On 
examination, blood pressure was 150/90, and pulse rate was 85/minute and regu-
lar. She had a palpable radial pulse bilaterally. No neurologic examination of the 
extremity was done preoperatively. Laboratory studies showed a white blood cell 
countof 8600/mL, hemoglobin of 9.6 g/dL, blood urea nitrogen (BUN) of 145 
mg/dL, and serum creatinine of 9.6 mg/dL. Pre-operative work up of the left arm 
consisted of a vein mapping which demonstrated a patent cephalic vein measuring 
3 - 5 mm. Brachial artery pressures demonstrate no arm to arm discrepancy. 

The patient had surgery with a brachiocephalic AVF on the left side. Imme-
diately after the surgery, the patient developed severe pain in her left hand. She 
complained of mild swelling and numbness of the left hand and reduced grip 
strength. One xamination, the fistula was patent and her radial pulse was palpa-
ble. The hand was warm. The movement of the thumb was weak and she could 
not move her other fingers. She had no hand sensation in any modality. 

The neurological deficits persisted over the next two days and were noted to 
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be worsening as reported by the patient. 
A clinical diagnosis of IMN with signs of sensorimotor dysfunction of the 

nerves of the hand was made based on neurological symptoms, good pulse and 
warm left hand. 

Nerve conduction studies were performed 3 days postoperatively and showed 
an increased distal latency, decreased nerve conduction velocity(denoting neu-
ropathy) and decreased amplitude (denoting axonal loss) for the motor and 
sensory parts especially in the left side. 

Reoperation with ligation of the AVF was performed after 5 days of fistula crea-
tion. 

Post-operatively the pain disappeared with improvement in hand sensation 
and movement of the fingers. 

3. Review of Literature 

The term ischemic monomelic neuropathy was first used by Wilbourn and asso-
ciates in 1983. Their initial report described a clinical entity with arterial insuffi-
ciency (ischemic) involving a single extremity (monomelic) and causing selective 
dysfunction (neuropathy) of multiple peripheral nerves [4]. Ischemic monomelic 
neuropathy is probably best classified as a form of steal phenomenon in which a 
new blood flow pattern created by the access surgery steals blood flow from dis-
tal tissue (in this case, predominantly nerve tissue). An AVF normally produces 
an alteration in blood flow patterns, a “physiological” steal phenomenon that is 
seen in forearm AVFs and in a greater incidence in elbow/upper arm AVFs. Phy-
siological steal occurs in 73% of AVFs and 91% of AVGs [6] [7]. 

Distal ischemia is a known complication of vascular access placement in pa-
tients with end-stage renal disease. The incidence varies based on the location 
and type of access and patient demographics and ranges from less than 1% for 
radiocephalicart eriovenous fistulas (AVFs) to 1% to 5% for brachiocephalic and 
brachiobasilic AVFs and 2% to 6% for arteriovenous grafts (AVGs) [1]. Symp-
toms can vary from mild pain or paresthesia to devastating arterial insufficiency 
with limb-threatening ischemia.  

Two distinct variants of upper extremity ischemia can be seen following the 
placement of AVFs or AVGs [3]. 
• The typical vascular steal syndrome. 
• Ischemic monomelic neuropathy.  

In Ischemic monomelic neuropathy symptom onset is usually immediate and 
neurologic symptoms are dominant, often in the absence of significant clinical 
ischemia of the hand. Typically, the hand is warm, capillary refill is preserved, 
and a palpable radial or ulnar pulse or audible Doppler signal is present [3]. 

Adequate blood supply to the nerves is vital to maintain their structure and 
function. IMN develops due to under-filling of the vasa nervosum after shunt 
surgery or proximal occlusion of a major artery in an extremity. It has been re-
ported largely in diabetic patients with peripheral neuropathy and evidence of 
atherosclerotic peripheral vascular disease. Ischemic monomelic neuropathy (IMN) 
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is a distal axonopathy involving sensory and motor branches of multiple nerves in 
an extremity. The condition usually involves axonal nerve injury and is not a 
demyelinating process. The muscle, skin, bone, and other tissues are spared. For 
some patients as this patient, the pain associated with IMN is the most disabling 
aspect of the disease. 

4. Diagnosis of IMN 
4.1. Clinical Diagnosis 

IMN is a rare complication, but requires an early diagnosis and treatment.  
The key differentiating feature of IMN is that it occurs within hours of fistula 

or graft creation. It is often disabling and irreversible but does not cause tissue 
necrosis. K/DOQI guidelines suggest that the diagnosis of ischemic monomelic 
neuropathy is a clinical diagnosis [6]. 

4.2. Electro Diagnosis [8] 

Abnormalities are seen in a proximal-to-distal pattern, and the distal nerve su- 
pply is more affected. Radial, median, and ulnar sensory nerve action potentials 
(SNAPs) usually are absent from the respective digits. More proximal SNAPs 
(medial antebrachial cutaneous, lateral antebrachial cutaneous) are likely to be 
present. Motor nerve conduction from the median and ulnar nerves to the hand 
muscles is absent or has low amplitude.  

Needle electromyography shows evidence for axonal loss with positive sharp 
waves and fibrillation potentials in the hand muscles (median and ulnar inner-
vation). Needle electromyography is typically normal or less severe in proximal 
muscles (forearm and upper arm). For the diagnosis of IMN to be clear, one arm 
needs to demonstrate significantly more injury than the other arm. 

4.3. Treatment 

According to K/DOQI guidelines immediate closure of the AVF is mandatory. 

5. Conclusion 

Ischemic monomelic neuropathy is a rare but serious complication which should 
be considered in the differential diagnosis of hand dysfunction following vascular 
access. IMN is most commonly seen in the diabetic population. Diagnosis of 
ischemic monomelic neuropathy is a clinical diagnosis and immediate closure of 
the AV fistula is mandatory. 

6. Consent 

Written informed consent was obtained from the patient for publication of this 
case report. 
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