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Infrared Thermography in Peripheral Neuropathy

Ho-Yeol Zhang, MD

Department of Neurosurgery, National Health Insurance Corporation Ilsan Hospital,
Yonsei University College of Medicine, South Korea

This review article was made for the understanding of the usefulness of infrared thermography in peripheral nerve diseases.
This article was composed of 4 parts, i.e., carpal tunnel syndrome, peripheral nerve injuries, thoracic outlet syndrome and research

for peripheral neuropathy.

Thermal regulation of the skin can be changed by the peripheral nerve lesion and it can recover along with the recovery of the
peripheral nerve lesion. This study about the peripheral nerve diseases can also contribute the development of the infrared ther-

mographic studies.
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& A A G 459 A} 87lje] £Exlo] HFJE
7] wie) 49 3kate] 87 ZHETRE 7EAal median

nerve lesion around wrist7} A7AAE &0 wjg} £
33t} Mild, moderate, severe compressions U= 73
< mild lesiongl o] 17l €£E0]9a, 4TE= +0.70C,
moderate lesionQl o] 27]| £20 7 AT9] FH-L +0.87
'C, 1L severe lesion §l wo] 57| £HO0 2 o] B9+
37N £5oM= palme] £%7} antecubital®] 2% Rt}
=& hyperthermia type2 4Te B +1.87CE YeRY
a1, 27 £5-8 palme] £%7} Y& hypothermia type
02 AT+ St -1.68Coldrt.

T T e 32 o7l oI5 6789 EFolA Ald
oS AAEIYaL, oI5 09 127)] 50 AEFEFE =
Aatrt. & Foll= 419 2 +0.94c st = A
ol e FE F 2% ¥sh= mild lesion?] -9+= 4T
7} +0.70°colA +1.77CE W3, moderate lesion?]
7495 +0.87CoA +1.42TC=E WHeY} 18]al severe
lesione] T FollM % A hyperthermiaZ =Sl &
+1.87CoA +1.04CE =27} S hyperthermiaZS
AR 1AL, 4% A hypothermiaZ HQl F& -1.6
8cA +080CE Wsh= AL HIrt

7] el AP neuropathy o] A=} Enlete] 1
29] A iRt A718e1A AAPE severe lesion?]
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Tantecubital

Fig. 1. Temperature measurement points and calculating
method of 4T from thermography. AT=Tanecubital- Toaim.
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Le2 =2A319Ick(Fig. 2). Median nerve index (MI)=(D1-
D2) + (D1-D3) + (D2-D3)2kar Aele}sia,
X 93} ulnar nerve X Jo7ke] &% xjole]l MED,
ULN=(D1-D5) + (D2-D5) + (D3-D5) + (Th-H) 2 &e}a}od
olg FAsIott. 59| 25 zke] Adigs Hatoct 2
= CIR %2 3} CIS 3A= E5F nerve conduction
studyolld Ao g Zolgtal FAl 553 AL &
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Fig. 2. Temperature measurement points and calculating indices.
Median nerve index (MI)=(D1-D2) + (D1-D3) + (D2 ? D3). 4T
between median nerve and ulnar nerve (MED ILN)=(D1-D5)
+(D2-D5) + (D3-D5) + (Th + Ht) (Copy form the original arti-
de of “Ming Z, Siivola J, Pietkainen S, Narhi M, Hanninen O:
Postoperative relieve of abnormal vasoregulation in carpal tun-
nel syndrome. Clinical Neurology and Neurosurgery 109:413-
417, 2007")

=St Mig} MED ULN 5 & A A231% CISe]
Hlu 2|9} & § HuXE BT 227 Ao HrkME:
p<0.001, MED.ULN: p<0,005), B3t 44 2 CTS 3i}e]
739= ulnar nerve 9L T3 RE £l T o
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Orlin 57¢] 937 thex} 2t} Low grade CTS 34}
o] B9+ Ak F/2 CISoJANE nerve conduction
studyelXl= 4231 7390l Kol tigh A5 skt
AASL AR low grade CTS 3A=2] &712he &
B shHA, €712 E9] microvascular perfusion
ZAstaL, &1 228 Ak WHeRE A& ot
9ith. Microcirculation®] Z4-2 photoplethysmography
(PPG)¢} laser Dopler fluxmetry (LDF)E ©]83}9aL, <
7he] 5= Ao A EFY7E ol 88ttt &
dorsiflexion A]7 ],_ Q=9 A o]5L =43 A low
grade CTS9| 739 A2 25 Zo ‘3]'3}0:] Fof| o
1] QA ZHA8FAL(p<0.001), BHHo| A3l —I‘E A5
o #W3l7} g9t} Dorsiflexione] Zt=E Z7HA)1715(0-75
5) 55 3 A9 <= £ skin perfusiond Al
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Part 2. Peripheral Nerve Injuries

Ya'ish 5”0l efapd A G&ed7le ohJARE, 2% liquid
crystal thermometerES HEAIAA Ao Hlg =&
SAshe AAE o] 5 A9 dil EAlelA wdx
A9 £4fo] o] YJeAE & F 9= L A8
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Before exercise

Fig. 3. The results of thermography before (left) and after
(right) a manual exercise test in a hand of a patient with low-
grade median nerve compression, and normal conduction
velocity. Each color in the scale represents a difference of
0.2C. note the change into green in the area of median nerve
innervations, corresponding to a temperature reduction of
approximately 1.0C. (Copy from the original article of “Orlin
JR, Stranden E, Slagsvold CE: Effects of mechanical irritation
on the autonomic part of the median nerve. Eur J Neurology
12:144-149, 2005")
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rancer= AZ}star A7]# el EAo] &gt pathophysiology
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injury KLY F 4-121d0] E AE)SelA 15T &9
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Fig. 4. Thermography of the dorsal and palmar aspects of the
hands. IR thermography of a patient with 4 year old injury
to the ulnar nerve of the right forearm. IR thermography of
0 minute show the temperature of the hands immediately after
removing them from the 15C waterbath. During rewarming
additional scans were tajen 4, 8, and 11 minutes. The top
figures indicated the palmar side, the bottom figures the dor-
sal side, of the hands. (Copy form the original article of “Ruijs
ACJ, Jaquet NB, Brandsma M, Daanen HAM, Hovius SER:
Application of infrared thermography for the analysis of rewar-
ming in patients with cold intolerance. Scand J Plast Reconstt
Surg Hand Surg 42:206-210, 2008")

A7 GA] 38 7] el 238 A7) AR Au
Aol 1T ool 12-g Ho|n, ARto] ZH wHe]
735-olle ARl BexE 29 diAe] Al =
¥ E BHolAHE cold immersion test 52 3h= 749 2}
7HIZ1 &0 A 2EF IESh= Hlolle A i
o] 3JEof Hlate] AAS] A R, o Ewx A7
&4 Fll cold intolerance7} = SAtellA] 2 viehdt
aar @z A7e] Ao partial injury 3-2 reversible
injurys Bk 9= &4l 2ste] A7 7ol s
Zlo] ofe}, Al77Is0] Aol HrhH, wikil7do] &4
slEjo] o] Al7e] - @A Algt A& Vel o]z]

3 9% AT 5%0] @ & ek A HojzEr)

Part 3. Thoracic outlet syndrome (TOS)

Ellis¢} Cheng2" 123%¢] brachial plexus decompre-
ssion &S W2 thoracic outlet syndrome 3kA}2] =&
% monitoringsll thate] WEINAL, 5% F 54 791
2 Qo) =EA)T|AL, A EEY O Z monitoringS SHS

t}. TOSe] Y2l muscular entrapment, scar, interdigi-

tations 52| oj2] Yelo] U} <%= brachial plexusE
exploration sPAA HHo g oJXo| H= HE disse-
ction, decompressiong & 74, & ol Zo] 257}
HI7 A old Fgjellx] wiskrh dofum, 418k decomp-
ression®] E= 74-9+= o] F9o] decompressiono] Ei}t
A Fo] 2ol Wsls #FY 5 Y BeUt 1/39 &
Zelx 7hsstrtaL sheict. weka] AEE9 22 moni-
torings sHAA FE& & B T AFTES A9
e 5 ik s

o] =72 3-83lo] A, ulnar nerve transpo-
sition, carpal tunnel release, direct nerve repair, nerve
graft 59| & Alell monitoringg FHHH, T2 2HE 7}
A& F Jg ZAos Addn

Part 4, Research for peripheral neuropathy

Han 572 9] tibial nerve & sural nerve transection
(TST)3}o] neuropathic pain modelg ¥FE%Ie}. a8|a
F o] TST7} sympathetically maintained pain Q1A] 2-2&
sympathetically independent pain QxS Lo}H 7] 93}
o] o] FHEoZ lumbar sympathectomyZ Al s}SIT).
TSTE 3PHA common peroneal nerves $FA|17]1A] ¢
gt o] HEL sympathectomy ¥ sham groupl 2 1}
F2Ac}. Sympathectomy: TST L5 Fo] AJ3stolo
o L3-Lo7HA] %= 25 Al3side}. Sympathectomy2]
e o= Ao A EF o2 SRS Fsto] S8t
At =, kA9 =7t A58i). Tactile allodynias
von Frey filament® Z75}9331, cold allodynia= acetone
2 AHs FAs149e}. ol FolA tactile stimulus}
cold stimulusel] 27 thelE =2k= 98-S Xyt Sym-
pathectomy group¥} sham group?te]] o|& A=l thsk
2=do] ol gt &, TSTY 55L& sympathetic
nervedt= #H YlE $50= AR

Sympathetic skin response (SSR)= sudomotor activity
= kst Fepd A|G&Zde sympathetic nerve?] vaso-
motor activity?] 7152 H7lsh= 2o 2 U] ltt Park
T2 WXAAEETE 71xl BAES] sympathetic nerve
impairmentE %7}e}7] $Jste] SSR# A A EHE B
ol-g3te] 3579 FAE Hkekqirt. 2478(68.6%)2 SSR
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