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Referred cutaneous allodynia in a migraine patient without simultaneous headache 

 

Avi Ashkenazi, M.D., Carla LoPinto, B.A., and William B. Young, M.D. 

Jefferson Headache Center 

 

Introduction 

 

Cutaneous allodynia is defined as the perception of pain when a non-noxious stimulus is 

applied to normal skin (1) . This phenomenon has been demonstrated in migraine patients 

during an acute attack (2). It is thought to result from central sensitization of neurons in 

the trigemino-vascular system and may spread to areas beyond that of the referred head 

pain (2,3).  

In a recent study, migraine patients demonstrated increased temporal summation to 

painful mechanical stimuli in their referred head pain area between attacks (4). This 

suggests that changes in physiologic properties of nociceptive neurons may occur in 

migraine patients between attacks.  

We describe a migraine patient with interictal cutaneous allodynia contralateral to her 

usual head pain.   

 

Case Report 

 

The patient is a 39-year-old female with a history of episodic migraine with aura since 

age 12, who came to the Jefferson Headache Center for a routine visit. She had an 

average of six migraine attacks per month. Her attacks were characterized by a throbbing 

pain in the right frontal area that was exacerbated by tilting her head, coughing and 

climbing stairs. She also noticed that touching her face, combing her hair and wearing 

anything on her head (e.g. a hat or jewelry) were bothersome during her headaches. The 

headache was accompanied by nausea, photophobia, phonophobia and osmophobia. The 
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average pain severity was 8 (on an 11-point verbal scale). The attacks lasted for an 

average of 48 hours. Once every two months, a visual aura preceded her migraine attacks. 

The aura lasted approximately five minutes. Her last migraine attack occurred six days 

prior to her visit. 

The patient was taking topiramate 200 mg/day, verapamil 480 mg/day and riboflavin 400 

mg/day for migraine prophylaxis. She noted paresthesias of the fingertips as a side effect 

of topiramate treatment. 

At the time of her visit, the patient did not report any head pain or associated symptoms 

and her physical examination was normal.  

 

Methods 
 

The patient was tested for both static mechanical (pressure) and dynamic mechanical 

(brush) cutaneous allodynia. Brush allodynia was tested by gently applying a 4x4 gauze 

pad to the skin ten times at a frequency of 2/sec as we described previously (5). Pressure 

allodynia was tested by applying Von Frey Hairs (VFH) (Touch-Test™ Sensory 

Evaluators, North Coast Medical, Inc.) of two different sizes, 4.93 (8 g) and 5.88 (60 g) 

three times for each area, holding down for 1 sec and releasing (since there are no 

standardized threshold pressure levels that cause pain in normal subjects, the selection of 

these weights was somewhat arbitrary). The areas tested for both brush and pressure 

allodynia were the forehead (V1), posterior neck (C2, C3) and inner forearm (C8), 

bilaterally. The degree of allodynia was measured using a 100 mm visual analog scale 

(VAS).  

 

Results 

 

Brush allodynia was noted when the gauze was applied to the left posterior neck and the 

left forehead (55 mm and 57 mm on the VAS, respectively). Interestingly, the evoked 

pain was on the right forehead (the area of her usual migraine head pain), but not at the 
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stimulated areas, in both instances (Figure 1). No allodynia was noted when the gauze 

was applied directly to the right forehead or to the right posterior neck.  

Allodynia was also noted when a VFH of either size was applied to the left posterior neck 

(34 mm and 35 mm on the VAS for the 4.93 and 5.88 sized filaments, respectively). 

Again, the evoked pain was perceived in the right forehead but not at the stimulated area 

(Figure 2), and no allodynia was noted when pressure was applied directly to the right 

forehead or to the right posterior neck.  

 

Discussion 

 

This patient demonstrates several interesting aspects of cutaneous allodynia. First, she 

had allodynia between migraine attacks; second, she had allodynia at a different site than 

the stimulated area; third, her brush and pressure allodynia had different patterns of 

expression. The cutaneous allodynia in this patient may have been constant, as we found 

it to occur between attacks. However, since we did not repeat the allodynia testing at a 

later time we can not make this conclusion with certainty.  

Cutaneous allodynia in migraine and in other pain syndromes is thought to result from 

central sensitization of neurons in the trigeminal nucleus caudalis (TNC) or in the spinal 

dorsal horn (1,3,6). In migraine, this is supported by experimental data showing changes 

in the physiological properties of central trigeminal neurons after chemical irritation of 

the dura (7). The finding in this patient of allodynia between attacks suggests that 

neuronal sensitization in migraine may last longer than the acute attack. It has been 

suggested that central sensitization of spino-thalamic tract neurons after intra-dermal 

injection of capsaicin is a form of long-term potentiation (1). This may result from 

activation of signal transduction cascades, involving a number of protein kinases (8). We 

speculate that these changes may occur also in TNC neurons in migraine patients 

between attacks. In a recent study, migraine patients were found to have increased pain 

scores in temporal summation tests for both mechanical and electrical stimuli (4). They 

also had a slightly lowered pain threshold for mechanical stimulation. These findings 
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show that migraine patients tend to exhibit wind-up more than non-migraineur 

individuals.   

 

Although referred pain causing allodynia has been described (9), a non-noxious 

mechanical stimulus causing pain referred only to a separate location from that stimulated 

has not been previously documented in migraine. We suggest the term “referred 

allodynia” for this phenomenon.  

The mechanism by which this patient perceived the allodynic pain contralaterally to the 

area of her usual migraine pain is undetermined. Pain arising at sites contralateral to the 

pathological area has been described in various conditions, including reflex sympathetic 

dystrophy (10), causalgia (11) and atypical facial pain (12).  This has been termed mirror-

image neuropathic pain and is associated with mechanical allodynia. A similar 

phenomenon has been described in the sciatic inflammatory neuropathy animal model 

(13). In this model, intense immune activation of the sciatic nerve produces bilateral 

(ipsilateral and mirror-image) allodynia. The allodynia in this model was shown to be 

mediated by spinal glial and pro-inflammatory cytokines.  

In migraine, the spatial distribution of pain and allodynia may not exactly overlap. 

Burstein et al have shown that migraine patients in the acute attack may have cutaneous 

allodynia in a larger area than that of the actual head pain (2). The fact that this patient 

perceived pain contralaterally to the stimulated area, in the area of her usual head pain 

(right frontal), suggests sensitization of TNC neurons which are active during her usual 

migraine attacks. This implies a connection between sensory pathways of the two sides 

via commissural fibers, either at the TNC or at higher levels. Since most fibers carrying 

sensory information from the face cross the midline at the TNC level, this may also be 

the site of sensitization. Neurophysiologic studies are needed, however, to confirm this 

hypothesis.  

Although cutaneous allodynia is mostly associated with central sensitization, it is possible 

that peripheral sensitization of cutaneous receptors at the cervical and frontal areas 

occurred in this patient and caused the increased skin sensitivity to mechanical stimuli. 

The fact that areas contralateral to the stimulus showed cutaneous allodynia points to a 

central mechanism for the allodynia, with a possible peripheral sensitization as well.  
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The patient was under treatment with three migraine preventive drugs at the time of 

examination, topiramate, verapamil and riboflavin, which raises the concern that these 

drugs affected the results of her allodynia testing. We have not found, however, evidence 

in the literature for any of these drugs to causes or to relieve allodynia. In one study, 

verapamil, administered to rats with experimental tactile allodynia, had no effect on pain 

behavior (14).  

 

This patient did not exhibit allodynia when stimulated on the side of her usual migraine 

pain. There is currently no satisfactory explanation to this observation. It may be 

attributed to a suppressor mechanism that is activated when sensory stimuli are applied to 

the skin ipsilateral to her head pain. The mechanism is, however, still unknown.  

 

The fact that brush allodynia was experienced when stimulating the posterior neck and 

forehead while pressure allodynia was experienced when stimulating the posterior neck 

but not the forehead suggest that static and dynamic mechanical allodynia are 

independent phenomena and do not necessarily accompany each other in all skin areas. 

This observation is supported by previous studies, showing that allodynia to different 

sensory modalities may have different temporal and spatial profiles (2,3).    

 

In summary, this patient demonstrates cutaneous allodynia between migraine attacks, 

contralateral to the stimulated side. This suggests that sensitization of central neurons, 

with or without sensitization of peripheral neurons or receptors, in migraine may be long 

lasting. It also suggests that neurons or receptors contralateral to the stimulated area may 

be sensitized without simultaneous sensitization on the ipsilateral side.  
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Legends 

 
Figure 1: Areas of brush stimulation (arrows) and area of referred allodynia (star).  
 
Figure 2: Area of pressure stimulation (arrow) and area of referred allodynia (star). 
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Figure 1 

Figure 2 


	Thomas Jefferson University
	Jefferson Digital Commons
	January 2005

	Referred cutaneous allodynia in a migraine patient without simultaneous headache
	Avi Ashkenazi
	Carla LoPinto
	William B. Young
	Let us know how access to this document benefits you
	Recommended Citation


	Microsoft Word - 94076-text.native.1189197749

