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Laterality of Skin Temperature Depending on Sensory Symptoms in

Patient with Wallenberg Syndrome

Ji Eun Han, MD, Sun Ki Min, MD, Jinyoung Oh, MD, Taemin Kim, MD, Sang Won Han, MD,
Woo Yong Lee, MD, PhD?, Jong Sam Baik, MD, PhD

Departments of Neurology and Anesthesiolog)”, Sanggye Paik Hospital, Inje University College of Medicine, Seoul,
Korea

Background: Wallenberg’s syndrome (WS) is caused by dorsal lateral medulla infarction. Clinical symptoms include
hoarseness, dysphagia, sensory disturbance, vertigo, ataxia, and Horner’s syndrome. Recently, lateral difference of body
surface temperature (BST) has been reported as a symptom of WS, resulting from the disturbances of the sympathetic nerve
tract. Although sensory dysfunction is the major symptoms of WS, there is no evidence that BST influences these symptoms.
We sought to evaluate the relationship between BST and sensory symptoms in WS using infrared thermography.

Methods: Patients with WS within 7 days of symptom onset from June 2018 to December 2020 were enrolled. Infrared
thermography was conducted at 7+30 days and 90+30 days after the onset of stroke. Laterality of BST was defined as being
positive when macroscopically different and discrepancy >0.5°C in thermography.

Results: The final analyses included 12 patients with a mean age of 59.9411.85 years. Sensory symptoms in nine patients were
most often described as numbness (56%), cold (44%), burning (33%), and heaviness (11%). Of these, burning symptoms
lasted at 100%, cold 75%, and numbness 50% during 3 months follow-up. All patients with sensory dysfunction showed
lateral BST differences. The BST laterality persisted in patients with remaining sensory dysfunction at 3 months follow-up.
Conclusions: All patients with sensory dysfunction in WS showed lateral BST differences which was detected with
thermography. Laterality of BST and sensory dysfunction in WS might be associated with the disturbance of the connecting
pathway of skin blood flow descending from the rostral ventrolateral medulla.
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Consecutive acute ischemic stroke patients
within 7 days of symptom onset (n=1,005)
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‘ Medullary infarction (n=42) ‘

Multiple territorial infarction (n=16)
Medial medullary infarction (n=10)

h 4
’ Wallenberg syndrome (n=16) ‘

—D{ No informed consent (n=4) ‘

A 4
Enrollment patients for the study (n=12)

Figure 2. Trail profile.
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Table 1. Baseline characteristics of the study population

Total (n=12) Sensory Sx. (-) (n=3) Sensory Sx. (+) (n=9) p-value

Demographics

Age (years) 59.9+11.85 61.0+7.01 59.4+13.42 0.855

Female 2(16.7) 0(0.0) 2(22.2) 1.000
Medical history

Hypertension 6 (50) 3 (100) 3(333) 0.182

Diabetes mellitus 5(41.7) 2 (66.7) 3(33.3) 0.523

Hypercholesterolemia 4(33.3) 2 (66.7) 2(22.2) 0.236

Coronary artery disease 1(8.3) 0(0.0) 1(11.1) 1.000

Current smoking 3(23.1) 2(66.7) 1(11.1) 0.143
Laboratory findings

Random glucose (mg/dL) 156+35.64 170+18.45 144+33.98 0.244

Fasting glucose (mg/dL) 122+38.32 116+22.03 113+33.27 0.909

Total cholesterol (mg/dL) 171+46.35 174+67.99 171+45.24 0.931

LDL-cholesterol (mg/dL) 104+32.98 109+48.69 104+31.56 0.841

HDL-cholesterol (mg/dL) 44+11.13 42.34£9.02 44.4+12.78 0.799

Triglyceride (mg/dL) 124+41.79 138+26 110+£36.97 0.264
TOAST classification 0.455

LAA (%) 1(8.3) 0(0.0) 1(11.1)

CE (%) 2(16.7) 1(33.3) 1(11.1)

Lacune (%) 2(16.7) 0(0.0) 2(22.2)

SOD (%) 2(16.7) 1(33.3) 1(11.1)

SUDn (%) 5(41.6) 1(33.3) 4(44.4)

Values are presented as mean+tstandard deviation or number (%).
Sx.; symptom, LDL; low-density lipoprotein, HDL; high-density lipoprotein, TOAST; Trial of Org 10172 in Acute Stroke Treatment, LAA; large artery
atherosclerosis, CE; cardioembolism, SOD; stroke of other determined etiology, SUDn; stroke of undetermined etiology, negative work-up.

Table 2. Patients’ clinical symptoms

No. Weakness Sensory Ataxia Vertigo Dysarthria ~ Dysphagia  Hoarseness Ptosis Anisocoria  Anhidrosis
1 + - + - - + - - - -

2 - + + + - - - - - -

3 - + - + - - - - -

4 - - + + + + + + - +

5 + + + - - - - - - -

6 - + + - + + - + +

7 - + - + + - - + - -

8 - + - + + - - - -

9 - + + + + + + - - -

10 + + + + + - - - - -

11 - + + + - + - + - +

12 + - + - + + - - - -
B WA Ty 7R AuEE ol (undetermined etiology) vessel occlusion) 17%, 7]} Y<¢l(other etiology) 17% X &

Z

41%, AP A A (cardiogenic embolism) 17%, A8 [ H(small A5l (large artery atherosclerosis) 8%%It). & 127 EA}o]
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Table 3. Patients’ sensory symptoms
No. Lesion 7 days 20 days
Face Body Upper limb ~ Lower limb Face Body Upper limb ~ Lower limb
1 Rt. - - - - - - - -
2 Rt. - Lt. numbness Lt. numbness Lt. numbness Rt. numbness - Lt. numbness -
3 Lt. Rt. numbness Rt. cold Rt. cold - - - Rt. cold -
4 Lt. - - - - - - - -
5 Lt - - Lt. numbness Lt. numbness - - - -
6 Rt. - - Lt. burning - - - Lt. burning -
7 Lt. Lt. numbness Rt. cold Rt. cold - - - Rt. cold -
8 Lt. - - Rt. cold - - - - -
9 Lt. Lt. burning  Rt. heaviness Rt. heaviness - N/A N/A N/A N/A
10 Rt. - - - Lt. burning - - - Lt. burning
11 Rt. Rt. numbness Lt. cold Lt. cold Lt. cold - - Lt. cold -
12 Lt. - - - - N/A N/A N/A N/A
Rt.; right, Lt.; left, N/A; not available.
Table 4. Patients’ thermography results
7 days (C) 90 days (C)
No. Face Body Upper limb  Lower limb Face Body Upper Limb  Lower limb
Sensory Sx. Sensory Sx.
Rt. Lt Rt. Lt Rt. Lt Rt. Lt Rt. Lt Rt. Lt Rt. Lt Rt. Lt
1 - N/A N/A N/A N/A NA NA NA NA - 289 29 29.5 293 294 292 29.0 288
2 Lt.numbness N/A N/A N/A N/A N/A N/A N/A N/A Ltnumbness 29.6 294 292 284" 285 27.8° 27.7 276
3 Rt. cold 24.6" 253 235" 243 21.7° 23.1 232 23.1 Rt. cold 28.6 29 269 27.1 266" 27.6 252 248
4 - 26.1 258 265 263 260 264 225 222 - 274 27.0 262 260 263 260 260 262
5  Lt.numbness 26.5 263 29.8 294 29.0 29.1 263 254" - 26 258 245 249 261 259 244 24.0
6 Lt. burning 282 27.8 26.0 255 24.6 235" 252 246" Ltbuming 284 282 269 262" 273 263" 279 26.7°
7 Rt. cold 26.6 269 27.2° 28.0 253" 264 244 245 Rt. cold N/A N/A NA NA NA NA NA NA
8 Rt. cold 269 26.6 262 26.1 251" 262 254 255 - N/A N/A N/A NA NA NA NA NA
9 Rt heaviness 29.4 29.6 263" 27.5 256" 265 24.5" 25.7 N/A N/A N/A NA NA NA NA NA NA
10 Lt buming 27.1 269 259 252° 26.7 259" 26.8 25.7° Lt burning 29.5 292 27.8 278 28.6 284 282 26.9"
11 Lt. cold 27.5 272 289 282" 25.6 23.6° 249 24.1° Lt. cold 282 279 27.6 28.0 253 249 273 262°
12 - 277 273 28.0 284 266 265 24.0 243 N/A N/A N/A N/A N/A NA NA NA NA

Sx.; symptom, Rt.; right, Lt.; left, N/A; not available.
*This data show the presence of lateral differences (>0.5°C) and the colder side of body surface temperature.
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