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Abstract

Objective:To observe the curative effect of transcutaneous electric nerve stimulation(TENS) combined with micro—
wave on of painful diabetic peripheral neuropathy(PDN) and work out a rehabilitation mode for PDN.

Method:A total of 61 cases with PDN were randomly divided into treatment group (30 cases) and control group
(31 cases). All patients were treated with conventional diabetes therapy, in addition the experimental group was
given TENS combined with microwave therapy. Before and after a treatment course (15 days), the two groups
were assessed with questionnaire, quantitative sensory threshold, nerve conduction velocity assessment and fol—
low—up observation on prognosis and curative effect evaluation.

Result: After treatment, in treatment group patients' limb peripheral nerve paresthesia recovery satisfaction and
pain improvement were significantly better than those in control group, the cure rate of treatment group (26.7%)
was higher than that of control group (9.6%) (P<0.05), the total efficiency of treatment group (93.3%) was higher
than that of control group (48.3%) (P<0.05).

Conclusion: The treatment of TENS combined with microwave was effective for painful diabetic peripheral neurop—

athy, it's therapeutic effect was better than drug alone.

DOI:10.3969/j.issn.1001-1242.2013.05.010
#FLATIH 2010 4E G T b X By RHE 300 H (YLL.20100162)
U IR R O BEBE N A R, 5181165 2 TRIITE K O BEBE R BE %R} 3 TR BRI S~ e 55 FL MR JE (BRI ) I B bl 22 9

Bt 4

I — NREERE; 5 HlilfES

VRS TR, Lo, 1L, AT ok H 01 2012-03-03

www.rehabi.com.cn

431



Chinese Journal of Rehabilitation Medicine, May,2013, Vol. 28, No.5

Author's address Department of Endocrinology, Longgang Central Hospital, Shenzhen,518116

Key word transcutaneous electrical nerve stimulation; microwave;diabetic peripheral neuropathy

H A% PR JE F B 22995 72 (diabetic peripheral
neuropathy, DPN VEE H AW X2 B R AR R
1535 60%—90%", T U PR A A2 A4 IXUBSE 38, 1 M
M2 T B P M7 AL AE 7 S B BRI
PEIRIE, 27 PRI B AR 14 32 2 S D™ g P Al
PR 95 P 4 229 (painful  diabetic peripheral neuropa—
thy, PDN) 75 5 JR o 8 P 10 k2R 0 16% ", A
12.5%AME , 39% 8 H RIAST 0B E WA fE
FIAEAE TR SET AR A SRR DS S . IR
TR PRI Bl 200 2 SR B TR R A R S 2 K
R 2, AR, A SChis 28
H3¥ (transcutaneous electric nerve stimulation, TENS)
P TAIR T, X I8V PR A LR S RE AN AR
BT TIOR3 A B T 0/ 24 Wy P R A
F, Pl AEE G 1 N . ASFSE B e i i % Fe
T, RFME T8 S | vo BB W PR o R e g 78
ARSI PR, FRATIR T B 28l R &

PRI PR PR R 22522 £ 2 30 1), BB 17

1 XWHEFE
1.1 X%

o E B 2011 4F 3 H—2012 43 F A Be N 43 1k
FFFN e SR 5 511124 PR JE] b 2805 78 BB
61 1, 55 26 4] , L 35 4] ; Wi PR o #2715 13.8 4
K AL 61 5] F 35 BEAIL 432 236 41 (30 451)) Ak E
ZH (3141 P4 .

111 AgERHE: OFF4S WHO 1999 B IR G2 Wikn
13 @ A B AN W s @ ar AR EFRR e ; @I
JEIRRDE S OGP B TRt BR AR IR L &) s TR
JEE U B S 055 B80T 2% s @ AR 2 AR DA B (B
) s OIS ML | IR ¥ 76 1 5 YE B @ HERR HAth
P RGP

112 HEBRFRE LA A LA R AR — 313, R RERL N
ARBFFERIRT G . OF IR AR T 5 ; @7 F AL
s - DI REAN 4 5 D e 2 s OBR A A RS pfr
I 5 s OREE A IR 5 © DU JRERE AR s (DJC ik bl
Vit @M ERIEE . OF<40 5 5>70% .

432 www.rehabi.com.cn

PO E N B o] I Y Y TS S ol =X A TAR WA
22T, 22 553 0 3 L (P>0.05), HA AT [
M, WEIL,

F1 FAHBE—RBERER (x£s)

am i %Fﬁﬂwm@) PRI CE)
RITA 30 16 14 59.0+0.7 14.1+0.6
X R 31 18 13 582+1.3 13.5+0.4

1.2 Wk
121 XHRALETT A ORHE B RS iR T
5 R EIR YT IR b, Bk R e 2 i i
B0 R AR 2 I S R R I | I
FENIE R G . @A T i AT soml ik A S5 P BEYG
7. GRFHZIYIAITRYEDPN, IR V5 100me,
FER 3 WSS TR AN 25me, B R 2 U0 HA4ErE £ B
10mg, BER 3K JRITHITEA 15d, BRI 1LANTRE
1.2.2  SEEALIRYT 7k AEXT RRALIRI T R 2 |
FBE MR IR E F SR, i TENS 284 10
18T o TENS AT R I KD-2A K128 fiz o, it 22 3] 38
A, B3 3E 75 TENS AS o M TR0 R o e 5 A1, 4R
5, 3 H % R 70—100Hz, ik M 55 B 0.1—0.3ms.
TRIT T RF AN, RS , R e SZ B 2 1 7
R TR 3 T B4 s T Sy o R P N o
2s, P[] B 2, 7 52 e B, 520 1S min, A 25 il 22
WS (] ) Smin. 38 9 A8 1Y A 28 AE DU iz o , |
A IE P2 Bt Rt F A MEm a2 B
TRAHZREES SR WB=3100 BYBHB A7 A, S 4
2R (2450 + S0)MHz, 4 H 5 K BB 5 REAE it 52 Ry
JE i H 22 <60W , VT & BBl A 28 A8 X3, 1 7/
d, BF IR 20—25min",  HH T HEE B BUSE T % IR
SPWIRIT 2 GG IRIT IR 1A AR, B 15d,
1.3 PEE TR

TR R, AR AL S ), %o A 2 3 1)k
YT LU R PERE o BUAE X A BE A998 M DPN 2% 53 4

(HAEIFLH 25 1), % BRAH 28 151)) 20 B AE Y6 7R 12F
U EE .,

130 [l A (] 98 A A 280 ml i n) 45 5k
100% .



PHGEE T 4L 2013485528 % 55

1.3.2  7E 3B B {H (vibration perception thresh—
olds, VPT) & fa A5 i i B A A 4800 28 2 1A 4
AT VPT E s AT, AEE SR . < 15V AR,
PR TG S DPN, B IR s 12 A= KU A 5 16—25V
Hh E UK L $28 © HU B0 DPN®; > 25V 15 XU, #2R
WA AR
1.3.3 B 28 4% S S8 0 v o 3 K o O e
0.2ms, REE 1mV, BEMPEM, BAGR . 230
M2 4% 3 (motor conduction velocity, MCV )l
S S PHCRI IR R AR 57 T g RS, 3R THT I i F A 7
TR R LR/ IR R AL, T RSO H WA, RS %
JHEER/INSRBHUT , R TaT i S F A B T A L SR
2245 3 (sensory conduction velocity, SCV){lll
E + TE AR 2 R R 22 e A A, 83 A A3 e
HE NG, IR il s ZE R Rk TE S e
B

FURTARIE I P2  RAZE [ MCV .\ SCV 1E
HAEE A =50m/s, JHE A 28 =50m/s, HEE A4 =
45m/s, I T IR EAE AL T B
1.4 J7abRifE

TR AR SO IS R TR
IR S S PH S G2 R RS TE S, MCV \SCV R & I
WKL, VPT AR MRS . i R A
Ve S H SR BRI R, RV SRR B S A BT U
MCV SCV % Hij $2 =5 I8 FE < Smi/s, 5E 3 K A VPT [%
i JERL: B A58 BRI , TRV B Al
i S S TG , MOV (SCV AR o 7, VPT AR ek E .
L5 Gilaobr

K HISPSS 17.0 Gt i 43 33 14 550t kR
HRFR, X KK, P<0.05 A SAA B &R
P

2 H#R

TE T S BT 18 (R T 2E 18] LA, BRULIR T S
VPT #5453 HIR YT RIA B B 0 s iR r L EiR 7 e
VPT $8 b5 b X BE 2 A3 BH 5 24038 (P<0.05) o L3k 2.
PAZH ) HL A, PRALIR YT I A P il 28 Bk S 48 1
MCV F1SCV HHFIAITRT (P<0.05) 5 6y AR IR YT
Jii 1E HP R 28 K HE B 22 i MCV AT SCV 34 F X6 BE
H(P<0.05). W33, WAL i, ipr dia iR

26.7%7= T3 HBZH 19 9.7% 16T T 4 B B 0% 93.3%
T X IR 2 58.1% , 22 A W E M X (P<
0.05), W4,

®2 MARETBTAMERIREEE (xs)

1] i LMDIIJT%]I \ 15 {DIIJTH)?
JRYT I BT IR VYT RIT )R
VBT 208+59  154+3.0"7 212+48 168+34"
YIPRZH  213+6.7  20.1+3.8 21.1+£52  192+45

D5IBTFHT A P<0.05 ;@5 % R4 4% P<0.05

R3 WABERITHEMELSEENLE (vts,m/s)

1) MCV Scv
- Edsiz HERsg s HERsE
BITA
VITET 41.6+43  41.1+4.0 405+£32  31.6+19
VWITIE  473£3.0" 44.6+24™  46.1x28"7 356+14"
pag:itic]
VRITHT 41238 40752 41.1+2.6  313+24
WG 433+45  412+44 423+39  31.9+3.0

D5 AIFRTH#E P<0.05 ;5 %t BR2H H &8 P<0.05
x4 WMABREBTRIGKRITHEE
B yiges TRk RAER BARCR

R R R )
Wi 30 8 20 2 26.7" 9337
XTREZH 31 3 15 13 9.7 58.1

D5 %F B4 He 8 P<0.05
3 iTig

Wit PR S LA 2806 A8 B (A3 &2, el g
ROIAIT 9 M DPN C 32 81 A% A T 0T 5 19 = 27
B, X TRERIE NRTT IR TE S B PRI 2L
B PR Ko iz shFEmb Ein LA FH 254 453 1 s g
IR ) 0S5 3 B S L o 22 R A g S, R &
W BRRAR o E AR R A 2 AR A DRURIMIL R g A
W B, AT AT PR M 28 728 X O R S MY T I . TR
£ DPN FB 3 ()80t [ FL A IR 2, B3 A8 A i JRR A
J& R BN B H ISR DR AL, RE A
H & @™, DPN B35 198 S R AIG , DUR B2
B2V, % WA R R RS DA A
PG R 2 B AL TR

X DPN [ 3R T 2 1 45 il A 1 S ity b 47 %)
FEIRYT MINREMK Z 1125, X1 % DPN Al 17254
TBYT RVERYT . WRERIGYT O L AN G I
O TR RO R CTENS AR
TRAE St A] SR AN HE AN R A P LA 390 (E 5
D& LA RIP RSO AR AT R A T

www.rehabi.com.cn 433



Chinese Journal of Rehabilitation Medicine, May,2013, Vol. 28, No.5

PN, 2R YT R M DPN J2 1 A 10 5 o 2 2
S—HT B PRI, 15 2046 i B s B g (B0
MR 25903697 981 DPN RI/E L 2 , an 259 V5
AR FBIE  2 5, BB  MELUFE IR
IRIZ IR

TENS AR E AN 12 FF R, I R BIE , HA B
B BRSO o o R SR R A 2, B s R R
ZEFRIME A BOACE RIS, 2 1 I 8 Rk e ]
UL, B SR 3£ T JULZE 9 50 ik I 9 28 8696
TENS R = 2 21 rp R e i, A 2 28U 17 AR
T SRR A RO e 2R B SRR DL 5 B RS
CEW I Qi R VAR L Y ik 57 N W L W R = PSR e
LEARE SRFE | R A0 0 B A S, A Ak i
BIE, PRI 2 R S A 2 B 5 S AR, T
HEF AR 2 YK . AR AR 0 Bl 119 S 388, TENS
W H LAY A LTl A LT Y XA B BRI 1
[ EEZ SR O P vl LT = e RSN el i i
S, 7 A RV A9 ™. TENS 38 T 38 0 35006 41
SUPIF N R G0, FE 10058 0 Py s S-HT BT F iR 4E:
BRI R, AR ER . ARG IRIFIE i
FAARCAT % TENS 1K 21K 48 R 98 1k R ™, i
WA DPN JBALBS , d1 F i A 2R A P
BEIINTEETE A RSk S E SR AR 68 L R K LR
IR AR AV L 08 005, o A R R ol 8 1) i AR
A BTG I BN T R, 2 2F DPN 1
PRI 5 1o R AT A 8 B ARAT LA e o Bk, 2 5
TR R R A B, X SR Rl R P e A B
(AR AR o i DPN RS , R TENS Fit 7 i i
RAE T UMEITE R EREEA, e 2k 5

AWFFE R, TENS FCA 80 6 7 9 14 DPN, i
H S R B R, TRV R RN s G B
UG A S B W R | 2 A AR SR
15 {1 FH S AP, AR KRR B0 T DPN JR B e 45
S RE  IHIESE T DPN BE R 2R 1 R R

TECR PR A AN 2 AR IR T8 7 ) (2011) ™,
EE PR 2R SR 2 A R E A S b
Z LA RN PSR B 22 B R AT A - TENSIRYT
DPN R RCR BT, O T A7 7L3A Y7 DPN IR Y
RORP, 26 B ) 5 A SO R A ) TENS 5 i 25
BIT AR 3 ARSI RS SE RIRZ51

434  www.rehabi.com.cn

X HRZHA 2 S, ELRAR TR o, oI it , o2y
WIAS RBONE 1178 M e SR IR S W AR 2%, ]
W] A S5 IR Tk DPN R (R 08 S 5 B 2078, (L
eI RAET R o

S22 Lk

[1] B FL AR IR 1 22 R GE I RAE B BIA BIFIE ] A IR
JiZkd:,2010,12 (6): 385.

[2] WL FVRE IR Y7 DRI ) B o 220 22 i R LG (], v ] <2
g 24k, 2010, 4(13):7.

[3] Dworkin RH, Panarites CJ, Armstrong EP, et al. Healthcare
utilization in people with postherpetic neuralgia and painful
diabetic peripheral neuropathy[J].J Am Geriatr Soc, 2011, 59
(5):827—836.

[4]  Miyamoto N, Fukutani A, Yanai T, et al. Twitch potentiation
after voluntary contraction and neuromuscular electrical stimu-—
lation at various frequencies in human quadriceps femoris|J].
Muscle Nerve, 2012, 45(1):110—115.

[5] XVEF B E IR AMROGRE B UIRYT DPN I RO %
[ 52 DB PRI 24 75,2009, 5(5):52—55.

(6] SRZLEE, B~ b Ikl I A BRI YT T B0 IR 10
IR EFEA L, 2008,23(3) : 165—166.

[7] Frasca G, Maggi L, Padua L, et al. Short—term effects of lo—
cal microwave hyperthermia on pain and function in patients
with mild to moderate carpal tunnel syndrome: a double
blind randomized sham—controlled trial[J].Clin Rehabil, 2011,
25(12):1109—1118.

(8] I, B S M AR o FRIMh 2 AE R I RN T B S 2 R (). 2=
SELEIR, 2008, 14(14) :2166—2169.

(9] e WA, SEETRARIET m) A A FEY Al e o s o L o 22 12 A0
T ERGE B R SZ R[] 2R 25,2012, 33(3):408—409.

[10]  ZSHA HE I 8,7 0 5, 558 Ml PR ) FB1 4t 2299 38 5l ot 281 S 3t
FES3 A (] R AR 2] 42 1,2006,39(7) :436—439.

[11] Jin Z, Zhang BF, Shang LX, et al. Clinical observation on
diabetic peripheral neuropathy treated with electroacupunc—
ture and acupoint injection] [J].Zhongguo Zhen Jiu, 2011, 31
(7):613—616.

[12] Tong Y, Guo H, Han B. Fifteen—day acupuncture treatment
relieves diabetic peripheral neuropathy[J].J Acupunct Meridi—
an Stud, 2010, 3(2):95—103.

[13] 3%, BRI Z AL s W RAY 7. I BR P 3 i8Ais Ae
75,2006,26(3):322—324.

[14] W, 2, &0, MBI A DRZ YR Rtz
Jr B 20 Wi R UL 1)) H T B A 3L 15 9 B L 2009,15(7)
623—624.

[15] Taylor-Stokes G, Pike J, Sadosky A, et al. Association of
patient-rated severity with other outcomes in patients with
painful diabetic peripheral neuropathy[J].Diabetes Metab Syn-—
dr Obes, 2011, 4:401—408.

[16] Teixeira E. The effect of mindfulness meditation on painful
diabetic peripheral neuropathy in adults older than 50 years
[J].Holist Nurs Pract, 2010, 24(5):277—283.

[17] FIF, S8, VL PG BRES-GR TP HE PR Jo) FEL R 2855 287 800

(F#% 439 W)





