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Effects of right median nerve stimulation combined with conventional treatment on SPECT/CT,

cerebral hemodynamics and EEG synek grading in patients with severe traumatic brain injury

DU Yanping', LIANG Jianguang', WANG Yuhai’, ZHANG Xiahui', JIN Dong', JIANG Lixian'

1. Department of Neurosurgery, Traditional Chinese Medicine Hospital of Wuxi (Wuxi Hospital Affiliated to Nanjing University of
Chinese Medicine), Wuxi 214001, China; 2. Department of Neurosurgery, No.904 Hospital of the Joint Logistics Support Force of the
People's Liberation Army of China, Wuxi 214044, China

Abstract: Objective To analyze the therapeutic effect of right median nerve stimulation therapy combined with conventional
treatment in patients with severe traumatic brain injury (sTBI). Methods Sixty patients with sTBI were enrolled, all of whom were
in coma, and the Glasgow coma score was lower than 9. The patients in control group (n=30) were treated with conventional
treatment, while those in observation group (n=30) received right median nerve stimulation therapy in addition to conventional
treatment, with the treatment cycle of 1 month. The two groups were compared in terms of therapeutic effect, cerebral
hemodynamics, brainstem auditory evoked potential (BAEP) latency, and electroencephalogram (EEG) synek grade, and the
cerebral blood perfusion was evaluated with SPECT/CT. Results After 1 month of treatment, the blood perfusion volume of
motorsensory cortex and the thalamus in observation group was significantly higher than that in control group (P<0.05), and there
was no significant difference in the blood perfusion volume of the hippocampus between two groups (P>0.05). The proportions
of EEG synek grade I-1II, average blood flow velocity, regional cerebral blood flow (rCBF) and regional cerebral blood volume
(rCBV) were higher in observation group than in control group (all P<0.05). The latency of BAEP I, 111, V, I-1II, III-V in the left
and right ear of observation group were shorter than those of control group (P<0.05). The 6-month follow-up showed that the
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proportion of conscious state and minimally conscious state was higher in observation group than in control group (P<0.05).

Conclusion The combination of conventional treatment with right median nerve stimulation for sTBI can significantly increase

the blood perfusion volume in the injured cortex and thalamus, promote the improvements of EEG synek grade, cerebral

hemodynamics and nerve function, shorten BAEP latency, and improve the prognosis.

Keywords: severe traumatic brain injury; right median nerve stimulation therapy; single-photon emission computed

tomography; hemodynamics; electroencephalogram
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Table 1 Clinical date of two groups

Z A2 HA /M) Z A5 5 /5]
215 n RIS MBI fi I A
T2 B 2445 Eﬁf EP Joi P e HA TG BYE AT G
I M P i
XFARZH 30 48.52+8.52 20/10 12 8 6 4 14 6 4 6
WL 30  48.44+8.44 17/13 10 7 8 5 15 5 6 4

1.2 BT A&

XTRRLAEZ WYY . B ABLEYIG T E ML
Fili CT Lo HL ] SEBG AT , PEAS B ACIRAS SO i 1 0
B} H 2 B R A B A AR AE LA L RIS,
BT IE Ay S CT 3 1232 H AR ki i 28 T By i g .
TE 7K PR ot A5 RT3 5 (] A SR AP IR BB 5 v 2
IBYT, WA T R A R ARG 77K A R B
IBIT, 4 TAIRE T R 50 mg+5H % 50 mg+R L
79200 mg+A4= HiER K 250 mL) , ATIRIEHITE 32 °C~34 °C,
CHE FB B U 2 R I K S IR I 25, S SR 7 6 d, 1N

JEIE# W EBRVKEE, T 12 h IR E IEF IR . B
RIS RRUS , R i S e TR AR YT, TIRYT R 10~20
min $2THIE P E /1% 0.2 MPa, [E /1528 )5 4 60 min,
U 20 min, AR 10 d, AR R R E 3 d, 11
BN ORI A, S K AR 6 T R
NREELRAE %o RRLE IR 1A 1E P R 7

R (LR TR TR A FRA ] & 1CP
#16045302 5 ) , 7E A AT HTE AT TIBIRESC [ 2 cm 4RI
0 R R AR , St 9T H R, 41 R : 0~60 mA, % HH FL
JE A : 180 V+10/-30 V, Jik i & 5 ) RE R 5 v (4L ok 5
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TUH : 75~300 ps , KRG - 40 Hz 677 H] : E 2L
9 20 min J5 #8540 s, B HIGYFHF MK T 10 h, i
PR . 10~20 mA .,

PSS A | ARSI G S LRI
FWZE21MHA .
1.3 MEEIEHR
1.3.1 SPECT/CTH#ZE JRJ7HIJF#Lt Philips Precedence
SPECT/CT#L, & K AR 252 * "Te-ECD 25~30 mCi J&
30 min SN IR E AR, [RIET25Z 25 mg SN R
S A AL OS5 2RSS AR [ K
At P A S A S E YT 454 3 mL/min,
i 3 Philips A= BEWEHSGI E A= f iR AE . FIRIKRE = 2
HEE B RURSk [ R AR e 360° , 98 : 20%,
A . 140 KEV, 14 . 6464, B 6°R 5 1 i, JHOK 1.5 13,
FRHUSPECT &% , FJH Astonish 5 745 AR b BEE{E
Hanning 3§ 3% , #1408 2k 0.8, 38 i T4 3l il 45 %
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il 5~ SPECT Ml IfiL i 8 13 4 |, 1155 ROUBURH A% R
THEUE
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JE(V,,) il CT VB AGIN  J=y i 1 37 £ (fCBF)
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135 FET 6 AR R UIRES . TR R 1T LAYE
ify [0 2252 (e R Wy D 2 i Bl , TRV U TE B %
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1.4 Fit=H=*E

K H SPSS 24.0 b FEEH , 1 ORI B bR
TR A IR0 B 7 257 A TR TR, >R
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2.1 AR i #EEE & RO ST EZEZITE
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Table 2 Comparison of ROI radionuclides in blood perfusion images of different brain regions (Mean+SD)

J2 X WX T i X
gﬁ%u n > VN > > SV > > VN >
JRIT A BITIE YRYT A BIT IR YRYT R BIT IR
SPHEZH 30 10.10+2.24  13.44+2.31%* 7.11£1.25 7.524+1.20 7.95+1.29 10.10+2.55%
W4 30 1044231 14.97+2.44% 7.54+1.14 8.11+1.37 8.24+1.31 11.97+2.41%*
HH 0.579 2.494 1.392 1.774 0.864 2.919
P 0.565 0.016 0.169 0.081 0.391 0.005

*Fon 5 RAURYT I AL, P<0.05

2.2 FaER[E synek 53 4%

TRIT I WIS LH v [ synek 23 2% FR I~ 1) 5
TR IR (P<0.05) ., W3,
2.3 BN sh /145w

1BYF I WEELH V,, rCBF .rCBV 545 .35 5 T4
WEZH (P<0.05), W34,
2.4 WHAYTJa BAEP B A HAE R L

YT R W EL 4L /2 47 H- BAEP (T I, V I~
I~V AR 10 T X R4 (P<0.05) . WL# 5.
2.5 WAMT 6N ABMEIRRE

B 6 5, % BRZLTE T SO SLIRAS AR
4000 8 11 11 ) LB ZH T B R VIR S AW
RSB 1412 46, MAZEFH SRR L(Z=2.113,
P=0.035)
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Table 3 Comparison of EEG synek grades [cases (%)]
TR TR
20 531 n
%% 1E/3 & V4 V& 1% %% 11E/3 V4 V&
XFERZH 30 0(0.00)  10(33.33) 10(33.33) 7(23.33) 3(10.00) 4(13.33)  7(23.33) 10(33.33) 8(26.67) 1(3.33)
WL 30 0(0.00) 12(40.00) 11(36.67) 5(16.67) 2(6.67)  10(33.33) 11(36.67) 6(20.00) 3(10.00)  0(0.00)
718 0.787 2.678
P 0.431 0.008
4 IR N F AR R (x2s)
Table 4 Comparison of cerebral hemodynamic indexes (Mean+SD)
] V, /em:s! rCBF/mL- (100 g*min)! rCBV/mL-100 g'!
21 51 n
IRYTH RITIE IRYTHI RITIE IRYTH IRIT G
Xof 2 30 44.52+5.63 50.52+5.77*  28.25+4.20 36.52+6.20%* 1.66+0.71  2.41+0.88*
WL 30 44.39+5.41 55.41+6.20*%  28.77+3.98 41.52+5.88* 1.54+0.80  3.10+0.79*
t{E 0.091 3.162 4.492 3.205 0.614 3.196
P{H 0.928 0.002 0.624 0.002 0.541 0.002
* RN G RIEIRITFHT LA, P<0.05; V- B3 3 s rCBF « JRy B Il 3 3 5 rCBV <« JRy i 1l 25 12
R5 MLAATTIE BAEP B RHALL K (7=s)
Table 5 Comparison of BAEP latency after treatment (Mean+SD)
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2
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ML (n=30)
t{H
PfH

3.783 2.555 2.187 2.186

0.001 0.013 0.033 0.033

1.74£0.44 4.1140.89 5.89+1.10 2.14+0.49 2.13+0.54

2.103
0.040

1.60+0.42 3.89+0.50 5.69+1.10 2.11+0.38 2.11+0.49

2.078 4.390 2.368 3.533 2.020

0.042 0.001 0.021 0.001 0.048
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