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Research progress of neuroelectrophysiological techniques in
diagnosis of prediabetes

Qing-mian Meng, Hong-xin Wang
(Neurology Center, Tianjin Fourth Central Hospital, Tianjin 300140, China)

Abstract: Diabeitc peripheral neuropathy is one of the most common chronic complications of diabetes,
accounting for 47% to 91% of the morbidity, which varies greatly due to different sensitivity of detection methods,
and there are many clinical reports. However, there are few reports on the neuroelectrophysiology of diabeitc
peripheral neuropathy in prediabetes, It is easy for clinicians to ignore and miss the best time for diagnosis and
treatment. The purpose of this review is to collect and summarize the recent advances in neuroelectrophysiological
techniques for prediabetes, so as to improve the attention of clinicians on prediabetes diabeitc peripheral neuropathy.

Keywords: prediabetes state; diabetic neuropathies; neuroelectrophysiology

B B i B A 28 0 78 0 R R B PR i R RN B O
TR T BT T, R BRI AERE PR IS 40 OB 981 5 52 450, = i b % IR A
WA T AR TR BE X W HEAA, SEURRIGS I B 5 ROWE IR bl 2 R B R 18 Sk bl
FER . SR, RORAE, JFIMBUABIM AT 08 A (HbALe) N 5.7% ~ 6.4% . 2 h 11 I ] %)
R e BERACAE o fl TR RO ) R R R AR A AE A I R S (COGTT) WA PR T4 23 Sy 25 I A
SRR . B EMGAE R MR B SRR, RE % it (impaired fasting glucose, IFG) Fl ¥¥ i} & 5 5
HETE O N R, A BEER P 2. AR, MH A (impaired glucose tolerance, IGT) ., J& & B 5 51 &
TG EE AR BUREF B RAMESE IS, REPmIE R B AE, #OCT IGT S8 PR J [ #h 28
WA, WA O M F R ER R R RS RASCHE R E 2 . AU RPIIFG 5 16T 5] &
PRI H 4012 oW DR s J] Bl i 20055 72 XoF 99 7 J0 Ll % D R ot 22 0 78 R ol 2 M 2 1) SR 2 e TR N

ks B ¢ 2021-03-19

« 70 -



4191

dRE, A MR BREORTE R IO AT IS A T DTS

BEELAS TR A 560 PR A 3 £ 1 PR
g JE) LR 28 95 A 1 T 5 OE BRY, IFG BB R R
11.3%, IGT 9% K 13.0%; WA WFIEFK IFG H %
R 24%, 1GT BIw N 30%% . FrLL, IGT % IFG
R R o 2 UM DR R L 1 RO DR R T
PR Wi I O 25 5 B 0, i LR e R
B g o W R T A SO PR 5 | R R s ] R e 2
I A2 (4 KR LR AS IS AR TR, 103 1A 58 A4 T 1l
BEACT X P2 52 M0, TS5 e BT . S &
MAE . ARBIZEAAE | B I S 5 . P 5 ) 38 45
KRR B o B8 PR T A8 3t BURE s ) LA
AR R ILAERS R Sy . i . S
Jig . RERE . WRARAES, R Aok 1IGT ] —E AL A
RO IRER T QNI IRER ) et X AT e o 1)
BN KA M . OO R T iR R B A2 SR R
I 33 S A B PR 28 ] 4 v S 25 Sk A DR s i S ML A4
G ER 22 G0 A Ll 28 R 8 oM B 3, T LA
INRRAE I L 28 AR S 00 3 A PR B 1Y) 0
BRAS A TR PR T e A BRI, REAAE
GE i JE BBl A 2 T RE PP AN BESE 2T AL, X At X Aol
28R AR A I B TR S R . R 4
T 5T SR A G I B R U 6 s B R S
BBl At 2899 74 EL TG I PRAE bR 70 A b s i 30 A . AR S
XoF A DR 7 30 110 — 6 4% 5 FUBT 24 1 o 22 el A B R
TERBRIAYN, Zaktn .

1 #HEESHR

AL 215 (nerve conduction studies, NCS)
2 AL B A DO R e AN Bl 248 7
BERY " B F80R ", FEAFE P TR | IR |
File . HECE SR, 1R 2% SR T LA i 38 B 3 d
o AR H T B K 28 e BT A B R 15 B8
K, HNCS PRy % WIC BT8R 2 B i m R 2R 4T 25
Tl 22 )y REAG: A 1) B Al
1.1 #HEEIEESHkRIE

ML FHE (nerve conduction velocity, NCV)
SR S s é’éﬁ?@ﬁfﬁu (motor nerve
conduction velocity, MNCV ) Jz HARME | 858 pft 4%
T E (sensory nerve conduction velocity, SNCV ) Fll Hig
W PP 05 TR ol AR i i T ) e i XU i i 4%
SR 5 IR MR AT DR ) B 2 0 7 B Al AR

WIS W, R IR FHE B s 22 FHE R 1 22 8 SNCV 2 i 22
1 e 30 A A PP R U AR AR . 3R SNCV S L
T MNCV, THCRT B, AHF5ERY HbAle 5
W 1 25 SNCV 1 ¥ (R 99 . I 0 R A% 5 3 3 A A G
PEC A I H I =R T R 08 DR R R AR
EHH MG 5 52 . TR R il 4% T
JE SRR SR WGER 2, IR U IR, PhE
R TG A G I 08 PR ] B e 28995 A8 1) X AT 5 AR
A o KR B 3 AR T IRLE 5 X I SOWE PR i A 22
e G ESHE BT,

WA % 40 3 S A 22 4% e 3 B A 32 3 LA
BRI AR Ll B AR A B 45 2 OR B A 4
JZEREIFRE . UT4ESKE, DPNCheck i 22 K6 I % % 7
R BE B H, A S . P I R R
DPNCheck il 13 1] 52t JiF i il 25 45 J8% 3 b 6 4% 2 13
FPRIRE , AT LS8k ] LI i SNCV B8 PRI 7
WEHEY, TEGEEEME, HIRAYASU %45
i DPNCheck X 4= P4 J5 A\ #h &A% DI RE( HH X S5
HA X5,

1.2 Fi

3 X 00 B DR A 3 i A 28 A A A Y R
P ARZTCHE R H TG S A% 0 i S5 0 4 PR s S
Fil b 205 728 R 3 8 41 TR F 8 5 Y AR 0] (Fmin) (F %
PRI (Fmean) . F % B HUE SR H R ESHUT
o BEANZE F U T AR 212 W R PR v i 3 S BB e
AR B FE AR o Fmin, Fmean M F 3% B 80 18 &
SRR i R S AE ARG, Kt ARERAN, UK R
I R AE LI PR SR B 2 AR IR A B R R T
B, GRS R B E R F O R A A B
RZ ¥ AL 530 B SZ B (0 1% 0 R BB B4R
B, BIFEM S P2 R B0 A, HodunT
FERE R T B A 2R B, B At b 4% o
JE K Frin 525 2Z 00 o A BN R 19 AR PE S A
i % PR S 1 i JR O B S5 T o A TR P R
EMERERRK, 28 RmE . s
O {8 TR) 00 B0 A 00 6 BT 4 F O O ik ) i
T SR 0 S A R R TR e L H BT Y 3R 1 F
oIl
1.3 HR&t

H RS2 B 05 & 1 R SR oS il i 3, (B A
Mz AR | a8t aF 4, 20 4 36 v ] i 22

« 71 -



FpIE AR ek

41314

JCHIUIR , BN aas sz onAe i, fen BA sk
JO7 s 7 HE LA WS B 07 o 2 S D S A0 30T
MRS NB SR INRE, NZ AR PR K552
PR, ARSIl R At
LAz, W B N A7 0B LA
B B H R WOE B Al b 22 B U0 ] 5
A A VC SR HSC S IR PR PR AR AU AR i T A B
L ol 22 72 ) SR U A o B DR A S o 22 728 4
18 B G K AR X — SRR Y
FL A B 5 Th B 28 . PAWAR S5MACH H R
N DRIV Fmin X B R 1 205 1) 12 1B HAT 5 ]
0 BT R R S, 2 R AR B S MR o R R
94% , Xl REA B 1948 3 X

2 EERREIX

3 NCS K A T B S WORL R A B 2 2T A
AR, KR R = A A SRR o TR B PR I A 22
21 4k 1 A PR R B TN AR AR AR S TR
L YEDIREREAT o X BN I TN A JC B 2T 4
BB A A 5 2 BV R EL RS2 e o AR T H
WA H R A A RE ST, LRI A RE LT 4E X 1R 7 5
BRI AT DLW PR S /e 2 £ A )RR O A X
Tl DR S Bl 22005 7 B 30T IR P L L

7€ 1 B8 M (quantitative sensory testing, QST)
Je — b ] fE T AR I B R, TR A
NG R U PR e I & A (o S AV R
L Wi /INET i b 220 9 A AL I . LRI CASE IV A
JECRE AL Medoe TSA- I1 #f 28 J& g 43 Hr AN e 6 T o
AT 3 i R 8 I (quantitative temperature
testing, QTT) FI7E 7t i€ 3/ 5 M 12X ( quantitative vibration
testing, QVT ) KA AL AT SEFIZ2 DIfE . QTT. QVT
3 531368 ok A S B 2 T R T IR S ORI
Wr/NEFAEDIRE . QST BEAE X 241 /NG i AT REFh 22 21
Y DI REHEAT A M RO PEAG OBl PR AT I0 A8 B
JEE 5 130 L FN4R B 5 B R T e o S T e PR A £
I 2 08 W2 A TR/ B K R R R AR B
PEIRBR I AN, B2 75 A7 0 1 B AR ) /) 2T 4 45473
I RAE S . JE R 4 2 SNCV IE %, QST K il B i 2
B A A 28 2T 2 % P S AR A S . A
AT 5 AL I S0 DR g ] [ it 2 0 722 1) S B 5
R T NCS S R0 QST B X 51 e 9 B 14 v 45

il TG o 2 2 A A Y R A e, T DL TR W PR i
BB VROBCT 1] W A0 sobe K, e R I2 W7
W P Jo] PRI Ao 22 7 P 2 VB, TR R
QST AN B AT e AR AL HAe o Wl B J) L A 222 7
ZNVE PR W DRs A Bl 2 22 o Y B IR R 1
—ANE LR, G O D B R R A I [
AN PR e R AT ABEAT A S0 . PR T
A ARG I s 2 LAk B BT 2 T 4 RS

FI AT QST W A7 1E—LL BB 19 i . (DA g —Fh
O B BRUAGEI) F BE A B E B B S, AR
e v Al RE T AR T A A R e T B
o QOSTIEWZHEM AR, 7IReFERBITE
iR, QU Z THEM 2R HAKE AL, TS HAl
D7 R AT SRAR IR

RRER R

A IR B T IV 2 — A 2o AT A8 B e 5 T
i 0 6 ST K 3 3 1 AR A 5 RSV AR A 1 L
AR, 0 ASIRIPZNT JG C IS TR /INET 2 2 4
JiL A AR Zh AR ALY o C IR TOHE/INAT 2 b 22 3¢
AL YL Zp 450, W PRI RD AT 1 B C e p 22 41
e b, FEWA I R R X 0T BE AR
B AR R B A 2 AR R G o I AN DR T S0 A
A CA TR AS 40 1 28 27 HEA51 453 (1 FR 3 mT R Bt
I B ARERAFRAC . B0 . AT NCV B F %
A PREERIE R, AR SC IR R PR SRy 4 e K B Tk FL B
PrsE™, HTMCRERE T LR, 5 7E IR
Jof FH IR A S 7R b NCV A Y X

B bR DR T 07 e T AT ek e AR S
FLOE A A, 7 /0N R R Rz Pk A ol FH v T 4R
S 2 i R R R R SR BE A AR AN, TE Sk B Cz 1 SR
I AF R A N TP U o 2 P BRI 5 i HL L T R B
TR TR S0 B 2 0 e P C R TE BB AS 4 il 28
LFAEINREIRAS, H ] & BURE PRI 1 1 28 /NEF 20
A JOHE PRI S B A 20 A e RO PR s RR A B Ak
PR 5 A O IR R X R A ARG, B R /NEF G 22
I AR P AR 75 R 61 BB B QST A Ry X 43
2895 R At M R B A

4 BT ERBRALSEERS

A WU S PR S8 BEAT BAEP A i |

3

e T2 .



45 19 0] PR, G R IR AR R 4 O BF L
VR, 1~ Ve, W~ Vg s me: AT g PUIAYHEBE R S R R

filt FREXT IR S B (B RE ™ oA D5 S s W o 20
1~ I35 06 ] 9 AR S0 50 IR 2L S 3R 20 0l DR
ZH ] RE AT U T B R o 2 SRR PR ) IR
BRI b 22 I o 64 2R 8, Ao 2 I g e it -
e Wit 3k — 20 i R ML A JBR B 2R IR BT A M 22 IR AT
VRS , U5 AR PR R v R A S I T ) S 3R T
A9 2 A S D g e o S AR X B i s s I, H
AT 1 JG W1 8l BF 5 UL S48 R T S0 A8 i 1 T 1k 35
R B AL A% I P A S0 g i ] R R U A SR

W B 193 R0 PN I G i 2 T 0 o B
WL PhEL il BAIMIER AR, TH RS
T PR TR AN 1 75 i FEL S L Do T SUAGEIN o )
AR I BIPFFEEARD , A WFFE TR A e
Yy B 75 S AR PR RITYI 4 -5 00 R X ERIE ST
AR, HIESUA M EAR T 3% . e
AR R S S R PR AT AR A A 2 D RE S AL
Pt T — BRI LA o

Mo & B AL

WL 5 v A 308 5 A S R e 22 A 3 T 0 P 4%
U521 98 OR 3 5 4IR R D DA R 5 81 40 B = P A%
BeA IO o ORI A G R I A 4
11T 5 i 174 i AP T8 -5 A 2 ) 12 Ok I RE A AT O
WBETE K ALz N TR 2R . 2K
PEAEAL | RRE A6 KA B AR A5 o W DR B9 R 4
I AT P AL B AR AR i, I SR AR R A
R TS A5 3z FH B DR 4 A4 9 A o BF 5T
IO PR P A 10 5% 72 g B AR R A T
o S OO 0 I B RO, PR R I, 2 — AP
BTz MRS BRI, R 0 R 22 A i 2 Ok 5Ll
LAy QAR A R h 2 35 7 it = 1) /0 9 i T 2 i AL T
(D= P o N 2 P o /S A | R =D
278 Al BE T A T L SE 5 A L AL A YRR ], X R
P RT e A AR PR TS A6 P 5E T g AR I, T
FORIGT NG b, BOUBIEL | N SETs & i (0 5
Ay ] B g s R SO PR A A I

6 P300EHHEXEN

P300 314 48 & Ha f37 (P300 event—related potential )
A TEAG B A HT D RE , HOE R AR T R X A

5

RN T RO I s B R AR . P300 il AT
AW B IRARERSE S T, H ETIG R LS
TP e T R R T R i = X T B
W 7 A 2 3 5 T U < W b - A
G174l F R, 20% H L 2 000 2 1 A E A
80% i B 1 000 2 Y I A0 Jid & Bl AL S B O 10 5%
WY o 1GT & 1 P300 A6 5[] i 1F 5 A HEAH L D%
R R, ORI AE KB, P300 54 56 s o B A
B A R T AR, 2 AUWE PR A W bR e SR A 22
AR R E NI REAZ 0 . R AT RE N2 O
FHOCEY S HAZARTAEPHIEFEIN T, P300 A g Bl T
1) % BB PR FR B IR RE R, A3 B R
TR AT R 1T I PR R

7 —LeFRLimZR A IR IR
71 RAEXERRE

U JUAE [N A X A B 3R AR T fBE (corneal
confocal microscopy, CCM) BF 525 22, HXF Ml BR 95 i
0 A A B R, B ELF . COMUE i SR AR £ I
ML AT | My SR I e 4
AR RALIE bR, O BE R 0T A R 20 T 4
(2R B R O R RS AR 5 NCV B IE
S, 5 HbAle 2 HARC, Hrb P22 4 K
LW EE RS, > 20.6 mm/mm® A Y] 552 K
PR i) L ot 2 5 72 B i R A, ZIEGLER 255
H 25 [8] 45 8 2 43 M7 (spatial point pattern analysis,
SPPA) 5 i 5L 45 COM K Jy 19 45 4 e BRAE W P
I3 A JBE M 22 A B 2T 4 S 58 R Rk, [6] Ik B
SPPA A 1% 7 2 55 CCM TE M bR i 19 £ 5 b 22 41 4
ZRKGM iz Wtk a . R R 28085 S5 R A
KzZHh, ®HZIRFFR . S5 REEEES
A K25 Z2 R A %, BT RLEEST COM S IR
ORI B TE R PRAUERHIT 09 2 W AT {5
72 HESH

W DR o J] L Pt 22 g 748 326 ¥ fin e 5 o 3 g UL T
IR HATEDIRE T RE . IR ] A 22 28 5 R Y
Jo] [P 28 U R R AR DR P
BRI . 7 S ERIA B 2N
SR AR XU o 3 EAF W PR Jo R Ao 22 28 o 20 25 1
SN SN R AMB Z 2 B W R R X LSy

« 73



FpIE AR ek

#

Mrafhoe R ZEMOmE T 15 1 8 . Ll b plalot s
Sl AT R b v AR A R, ARMEE SR E
PR AEAST I 00 A 5358 1) 20 285 43 B O 125 D A D0 i AR
B I R HRE DR ) Rl e 2 9 78 fRT AL 1 A B A S
U OB bR s T 9T AR B S R e 2 A R AR S
ZHOT IR R 2B A A BUE T BE A TR
R 4 A BT BRZH 2 [), {H i i e =2 AR A
7.3 Sudoscan #ifll

WATT M) e B % AT BE B PR 35 B4 A
(diabetic autonomic neuropathy, DAN) [ H 8 3% 3,
Sudoscan & — Ff Hi £k 2% B2 Ik 4 F (electrochemical
skin conductance, ESC ) f 35 7 #fl 2 K 5 25, ok
o3 A B PR A R TR B BRI T DI RE . L
PR I S R R R SRS T 2 ) Y R A s By, o
IR LI (< 4v) RO RS i A28 4k, I mT Ftil
O JUE 289 A8 1Y &9 KUK o Sudoscan & — T
TR g, TR . JoRl . ERME. E s
PEAG I TT S RE LA X RO ] R Ao 22 78 i £ T
TG A, B ARG B BTN TS

ZE LR, bR i A G 7 VA A O AT
R PRARTIA B IR A S 6, AR . i
NCS AN RERG I FLIH /N LT AEph 22 07, USRI
File 5 H R 3 R SE U R A 2 s, (B
PR2ESER, METSEIEIE. QST, SSR. P300 %%
o e FE O 32 18 I, KA G R0 A8 S B 4R
Ko P — SO A A X A A Bk, B
A5 R A PR AT FE B B o A R 0 ) i 28
A G I 5 0 A e — N O AL, BN A SR i
TR, T BRI RO 45 T A B BT
T PR T L 2 s A LU0 A O S 2 Wi R A
IARAS, de 2 H R ARG . H RTIE S s s A4
I 7 200 W DR I 390 A8 A AR Y, (H = H A R
GEARAIRYT Jr i, RIS AE 4R ) R4 oM B i
$0 50 RO PR R, AR DR A R e 22 2
PR o Ay MG AN I A 0 T B Ay 4R B S
MR R RIRIP IR I

5

=

Z X B

[1] ZIEGLER D, RATHMANN W, MEISINGER C, et al. Prevalence
and risk factors of neuropathic pain in survivors of myocardial
infarction with pre-diabetes and diabetes. the KORA myocardial
infarction registry[J]. European Journal of Pain, 2009, 13(6):

74

582-587.
GULATI V, LAMBA B M S, GUPTA P K, et al. Prevalence of

peripheral neuropathy in Indian prediabetes subjects and its

(2]

correlation with metabolic risk markers[J] Indian Academy of
Clinical Medicine, 2016, 17(4): 265-269.
[3] ZIEGLER D, RATHMANN W, DICKHAUS T, et al. Prevalence
of polyneuropathy in pre-diabetes and diabetes is associated with
abdominal obesity and macroangiopathy: the MONICA/KORA
augsburg surveys S2 and S3[J]. Diabetes care, 2008, 31(3):
464-469.
ELUMALAI G. A study on the prevalence of peripheral
neuropathy and its risk factors in prediabetics[J]. Global Journal
for Research Analysis, 2019, 8(2): 15-19.
JAIN P K, KANSAL A, CHANDRA S, et al. Nerve conduction
velocity (NCV) study in type 2 diabetes mellitus patients to

(4]

(3]

evaluate diabetic peripheral neuropathy[J]. International Journal
of Contemporary Medicine, 2017, 5(1): 1-6.
AGARWAL S, LUKHMANA S, KAHLON N, et al. Nerve

conduction study in neurologically asymptomatic diabetic patients

(6]

and correlation with glycosylated hemoglobin and duration of
diabetes[J]. Nerve Conduction Study in Subclinical Diabetics,
2018, 8(11): 1533-1538.

SOWMINI P R, ARUNAN S. A

electrophysiological

of
with  diabetic

[7] study clinic

correlation in  patients
peripheral neuropathy[J]. Stanley Medical Journal, 2017, 4(3):
24-28.

RATHI N, TAKSANDE B, KUMAR S. Nerve Conduction

Studies of peripheral motor and sensory nerves in the subjects

(8]

with prediabetes[J]. Journal of Endocrinology and Metabolism,
2019, 9(5): 147-150.
CHATZIKOSMA G, PAFILI K, DEMETRIOU M,

Evaluation of sural nerve automated nerve conduction study in the

[9] et al.
diagnosis of peripheral neuropathy in patients with type 2 diabetes
mellitus[J]. Archives of Medical Science, 2016, 12(2): 390-393.

[10] HIRAYASU K, SASAKI H, KISHIMOTO 8§, et al. Difference in

normal limit values of nerve conduction parameters between

westerners and Japanese people might need to be considered
when diagnosing diabetic polyneuropathy using a point-of-care
sural nerve conduction device (NC-stat/DPN Check)[J]. Journal

of Diabetes Investigation, 2018, 9(5): 1173-1181.

de SOUZA R J, DE SOUZA A, NAGVEKAR M D. F-wave

studies

(1]
in diabetes mellitus: a comparison between pre-
symptomatic and symptomatic patients with distal sensory
polyneuropathy[J]. Neurology, Psychiatry and Brain Research,
2018(30): 125-131.

KAMEL J, KNIGHT-SADLER R, COOK M, et al. Single fiber

F-waves compared with conventional surface F-waves, and their

[12]

utility in detecting early diabetic neuropathy[J]. Muscle &
Nerve, 2018, 58(5): 665-670.

PETERSON M, PINGEL R, LAGALI N, et al. Association
between HbAlc and peripheral neuropathy in a 10-year follow-

[13]

up study of people with normal glucose tolerance, impaired



H 19 A KB, S MR A BRI RTINS A vh S ik
glucose tolerance and type 2 diabetes[J]. Diabetic Medicine, International Journal of Neuroscience, 2019, 129(1): 22-29.

2017, 34(12): 1756-1764. [30] ML, SRR, BRfR . AR MR & 58 SR A A R e EAG D]

[14] PAWAR S, SHENDE V, JAIN V. The role of H-reflex in the SCEAEEEE, 2015, 29(3): 222-224.
diagnosis of diabetic polyneuropathy[J]. International Journal of [31] BHARDWAJ S, MONDAL S, BANDHU R, et al. Cognitive
Contemporary Medical Research, 2016, 3(7): 2115-2118. functions in patients of type 2 diabetes mellitus with peripheral

[15] POLYDEFKIS M, HAUER P, SHETH S, et al. The time course neuropathy, an observational cross sectional study done in India[J].
of epidermal nerve fibre regeneration: studies in normal controls International Journal of Current Research and Review, 2018, 10(7):
and in people with diabetes, with and without neuropathy[J]. 12-17.

Brain, 2004, 127(7): 1606-1615. [32] HAZARI M A H, RAM REDDY B, UZMA N, et al. Cognitive

[16] ZF5, 2RV, ¥eE, 55 . f Bl A DU X 2 RO bRy S [l o 22 impairment in type 2 diabetes mellitus[J]. International Journal of
0B I REE (D). IR RIS 7, 2015, 35(1): 78-80. Diabetes Mellitus, 2015, 3(1): 19-24.

[17] PAIY W, LIN C H, LEE I T, et al. Prevalence and biochemical [33] ASGHAR O, PETROPOULOS I N, ALAM U, et al. Corneal
risk factors of diabetic peripheral neuropathy with or without confocal microscopy detects neuropathy in subjects with impaired
neuropathic pain in Taiwanese adults with type 2 diabetes glucose tolerance[J]. Diabetes Care, 2014, 37(9): 2643-2646.
mellitus[J]. Diabetes & Metabolic Syndrome, 2018, 12(2): [34] de CLERCK E E B, SCHOUTEN J S A G, BERENDSCHOT T
111-116. T J M, et al. Reduced corneal nerve fibre length in prediabetes and

> > > ) type 1abetes: the maastricht study[J]. Acta Ophthalmologica,
conduction studies in patients with prediabetes and diabetes - 2020, 98(5): 485-491.
just how significant are they[J]. Comptes rendus de I'Académie [35] BT L. E P A A BT 2 TOUH BRG] 6l 4oh 2 7 v [
bulgare des Sciences, 2017, 70(4): 531-537. YHERFZED]. b5t i B 2R B s I RIEE 2462, 2016.

[19] MOHANRAJ S, NARAYANAN K. Sympathetic skin response [36] ZIEGLER D, WINTER K, STROM A, et al. Spatial analysis
and galvanic skin resistance in males with type 2 diabetes improves the detection of early corneal nerve fiber loss in patients
mellitus[J]. I Evid Based Med. Healthe, 2016, 3(50): 2544-2549. with recently diagnosed type 2 diabetes[J]. PLoS One, 2017, 12(3):

[20] UL, B, 407, 45 . 2 SIS I8 ek SR o 5 1 0173832
y HAA o R 22 g 2 Ak . _ ) )
%&,J‘H?@W?[J} LS $ FIIFARE, 2016, 29(2): 105-108. [37] ESSER P, COLLETT J, MAYNARD K, et al. Single sensor gait

[21] WONG M €, CHUNG J W Y. Feasibility of contact heat evoked analysis to detect diabetic peripheral neuropathy: a proof of

ials f i f diabeti hy[J]. Muscl . . .
potentials for detection of diabetic neuropathy[J] uscle & principle study[J]. Diabetes & Metabolism Journal, 2018, 42(1):
Nerve, 2011, 44(6): 902-906. .86
22] DONALD M W, BIRD C E, LAWSON J S, et al. Delayed )
(22] ’ ’ » O & Lelaye [38] MAKSIMOVIC A, HANEWINCKEL R, VERLINDEN V J A,
dit brain st in diabet 1litus[J]. Neurol
audiiory bram s.em responses in diabetes mellitus[J]. Neuro et al. Gait characteristics in older adults with diabetes and
Neurosurg Psychiatry 1981, 44(7): 641-644. . . R
impaired fasting glucose: the rotterdam study[J]. Journal of
[23] SIDDIQI S, GUPTA R, ASLAM M, et al. Type-2 diabetes . . o
] . ) ] Diabetes and its Complications, 2016, 30(1): 61-66.
mellitus and auditory brainstem response[J]. Indian Journal of . .
) . [39] MAO F, LIU S R, QIAO X N, et al. Sudoscan is an effective
Endocrinology and Metabolism, 2013, 17(6): 1073-1077. ) ) o )
. Lo . screening method for asymptomatic diabetic neuropathy in
[24] GUPTA A, MANDAL 8. Clinical significance of brainstem . . . . .
. . . . . . Chinese type 2 diabetes mellitus patients[J]. Journal of Diabetes
evoked response audiometry in patients with diabetes mellitus[J]. o
Investigation, 2017, 8(3): 363-368.
Astrocyte, 2018, 4(4): 217-220. 401 GOEL A. SHIVA SAD C. KO A L C .
" A . EL A, SHIVAPRASAD C, KOLLY A, et al. Comparison o
(25) o S BRI Ay 008 SERATASAD e comeen
“, t t t t:
B, 2B K224, 2016,51(10): 1481-1485. electrochemical skin conductance and vibration perception
hreshol in th i f 1 iabeti

[26] LI1J,ZHANGY, FU X X, et al. Alteration of auditory function in threshold - measurement in the detection of early - diabetic
type 2 diabetic and pre-diabetic patients[J]. Acta Oto- neuropath?f[J]. PLoS One, 2017, 1?59?' 601?3973' o

. . (411 BREDT, hpbpd, 3R, 55 . ARz 377 2O e RO R B b
Laryngologlca 2018, 138(6): 542-547. . , .
RN ; 201

[27) i, BOEE, FEREU, % S0 B AR PRI R meta SHBTLIL ) PRESFIRS2554L, 2019, 36(0):
E 7 2 0 LA 0], AR B2, 2019, 4001 1931-1336.

(5KFE i)
16-19.
[28] ARGYROPOULOU M 1, ZIKOU A K, TZOVARA 1, et al. Non-

arteritic anterior ischemic optic neuropathy: evaluation of the
brain and optic pathway by conventional MRI and magnetization
transfer imaging[J]. Eur Radiol, 2007, 17(7): 1669-1674.

[29] KORKMAZ T, KISABAY A, HEKIMSOY Z, et al. Evaluation
of visual pathways using visual evoked potentials in the patients

with impaired fasting glucose and impaired glucose tolerance[J].

75

A5 AN SRR, U Sl i A BRI W PR T
0 5] FEL o 2005 2 B A 5 R ], I BRI 2 2k,
70-75.

Cite this article as: MENG Q M, WANG H X. Research progress of

2021, 31(19):

neuroelectrophysiological techniques in diagnosis of prediabetes[J].
China Journal of Modern Medicine, 2021, 31(19): 70-75.



