- 862 - [ S B 22 2018 HE 12 HE5 184855 121 Chin J Contemp Neurol Neurosurg, December 2018, Vol. 18, No. 12

- i HH L 1R PR AU SE -

C'T 7 TE AU PF i ML vk 25 o B 58 5 | 9 AR 6 I i ]
i 2H 2RI 3t 3l 0 2 Y R

Mk REEH KRB OREFE BRE O KRPR O OEWNF

[#ZE] BH el &8 51 AR (RS AR) X [ & P T i i85 i i i el 4 28 3
I . Ak 3001 A KR R T IR OAR S AT CTRE A RS DAL i ) A AR X i
Jifr e ke X i e B0 K e X L e X 470 8 A 2 1 em ) G B BB IX A O 2 M X
2 DX I I 1 (CBF) i i 25 4 (CBV) - 3430 2 i ] (MTT) A WE I R (TTP) o £55R (1) ki iy i )=
I P Jo) L 2 A AR AN () R AP A o g R 000 4 A5 XA B e, ot i 00 it Ji e 2 IXC CBF B (P = 0.000) il
CBV {EH (P =0.000) FEA% . MTT {E LE K (P = 0.000) , {0 A ULV AF 5 i Jib J&] [ 7K Jif X CBF {EL (P = 0.000) Al CBV
i (P =0.000) FEAK . MTT {1 £ 1 (P = 0.000) ; i b J& FE 7K i X 40 CBF B (P = 0.000) Al CBV {E (P =
0.000) [ A% 5 T 10 fif 0 5 %oF 0 65 1% IX 328 B 2 B IX. CBF .CBV \MTT #1 TTP {H 22 F ¥ LG i 225 X (P>
0.05) o (2) Jini H il J& i Jif ey ke X2 3 B 7 o DXV ¥ 2 05 I ol A e A i e ) i o [X 2 R
B2 IX CBF {H il CBV {H & #i 4 K (3 P <0.05) \MTT {E3% #i )8 2> (3 P < 0.05) , 1ii TTP {6 25 5 TG 5
(P >0.05) 5 X 55 45 X it i e DX ot i J) BT A i DX ot fioe J] BT K o X 470 5 32 B 2 J% X CBF L CBV
MTT I TTP {H 22 53 TG 124 L (P> 0.05) o (3) 51 3 A& i i JE FEK i X CBF {E (P = 0.000) 1 CBV {H
(P=0.000) i FARR . G5 (w28 30 545 5 Lt AR T 1L 58 5 e o i J] T 200 40 9 3 0

[Xgim] Wi, SIEA; mmEsh s, EE2EER, XLITEN

Effect of hematoma puncture and catheter drainage on perihematomal cerebral
hemodynamics evaluated by CT perfusion imaging in intracerebral hemorrhage

DENG Hong', YU Hai-han', ZHANG Ye', ZHANG Ping', PAN Chao', ZHANG Zhong-yuan’,

TANG Zhou-ping'

'Department of Neurology, Tongji Hospital of Tongji Medical College, Huazhong University of Science and
Technology, Wuhan 430030, Hubei, China

’Department of Neurosurgery, People’s Hospital of Zunhua, Zunhua 064200, Hebei, China

Corresponding author: TANG Zhou-ping (Email: ddjizp@163.com)

[Abstract] Objective To investigate the effect of hematoma puncture and catheter drainage on
perihematomal cerebral hemodynamics in patients with spontaneous supratentorial intracerebral hemorrhage
(ICH). Methods A total of 30 patients with spontaneous supratentorial ICH underwent hematoma
puncture and catheter drainage. CT perfusion imaging (CTP) was used to determine regions of interest
(ROIs) in the central hematoma, perihematomal edema (PHE), peripheral PHE (1 ¢m from the margin of
PHE) and remote cortex in both hematoma side and enantiomorphic contralateral side. Cerebral blood flow
(CBF), cerebral blood volume (CBV), mean transit time (MTT) and time to peak (TTP) of ROIs were
measured. Results 1) Different degrees of hypoperfusion existed in perihemtomal brain tissue after ICH:
compared with enantiomorphic contralateral side, CBF (P =0.000) and CBV (P = 0.000) were significantly
decreased, MTT was prolonged (P = 0.000), while peak was not reached in the central hematoma; CBF (P =
0.000) and CBV (P = 0.000) were significantly decreased, while MTT was prolonged in PHE (P = 0.000);
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CBF (P =0.000) and CBV (P = 0.000) were significantly decreased in peripheral PHE of hematoma side.
There was no significant difference on CBF, CBV, MTT and TTP in remote cortex between hematoma side
and enantiomorphic contralateral side (P > 0.05, for all). 2) The perfusion parameters showed stepped
change from central hematoma to remote cortex: CBF and CBV showed a gradual increase (P <0.05, for all),
and MTT showed a gradual decrease from central hematoma to remote cortex of hematoma side (P < 0.05,
for all), while TTP showed no significant difference (P > 0.05). There was no significant difference on CBF,
CBV, MTT and TTP among central hematoma, PHE, peripheral PHE and remote cortex of enantiomorphic
contralateral side (P> 0.05, for all). 3) CBF (P =0.000) and CBV (P =0.000) in PHE after operation were
significantly higher than those before operation. Conclusions Hematoma puncture and catheter drainage

can effectively improve the perfusion of perihematomal regions.
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Table 1. Comparison of perfusion parameters of central hemotoma between hematoma side and enantiomorphic
contralateral side (x +s)

Group N CBF [ml/(100 g* min)] CBV (ml/100 g) MTT (s) TTP (s)
Contralateral side 30 33.83+3.72 19.83+2.39 7.32+2.33 6.10+2.10
Hematoma side 30 2.35+1.21 1.73+0.39 20.37+3.17 —

t value 19.612 11.954 31.776

P value 0.000 0.000 0.000

—,no peak,ﬂﬁméﬁ ; CBF, cerebral blood flow, i Il i & ; CBV, cerebral blood volume, Ji§i Ifil. %% it ; MTT, mean transit time, 3718
2 WA TTP, time to peak, JKUEETE] . The same for tables below

R W R R E SR S A A K AR R B B (2 e s)
Table 2. Comparisen of perfusion parameters of PHE between hematoma side and enantiemorphic contralateral
side in ICH patients (T £5)
Group N CBF [ml/(100 g- min)] CBV (ml/100 g) MTT (s) TTP (s)
Contralateral side 30 36.69 £ 6.52 18.37 +3.86 7.15+2.10 5.93+1.68
Hematoma side 30 18.02+5.11 6.17 £ 1.44 10.99+2.15 6.28 £1.51
t value 8.080 7.023 5.421 0.798
P value 0.000 0.000 0.000 0.438

3 BHMOBEMMEERE S m i E E kiR A MEESH Ol (s
Table 3.
contralateral side (T £4)

Comparison of perfusion parameters of peripheral PHE between hematoma side and enantiomerphic

Group N CBF [ml/(100 g+ min)] CBV (ml/100 g) MTT (s) TTP (s)
Contralateral side 30 36.12+ 8.13 20.14 +4.17 6.99 +0.75 6.03+2.05
Hematoma side 30 31.53+10.94 16.52+2.18 6.90 + 1.84 5.99+1.85
¢ value 2714 4.840 0.184 0.466
P value 0.017 0.003 0.857 0.648

a0 AR T OB AR X5 o 03 R ST DX VE S R L (£ s)

Table 4. Comparison of perfusion parameters of remote cortex between hematoma side and enantiomorphic
contralateral side (x £5)

Group N CBF [ml/(100 g* min)] CBYV (ml/100 g) MTT (s) TTP (s)
Contralateral side 30 39.13+5.15 18.15+3.77 6.57 £ 1.40 5.87+1.58
Hematoma side 30 38.31+4.78 20.37 +2.94 6.24 +2.34 5.86+1.66
t value 0.247 0.363 0.308 0.456
P value 0.809 0.722 0.763 0.896
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Table 5. Comparison of perfusion parameters of perihematomal brain regions of hematoma side (x %)

Group N CBF [ml/(100 g- min)] CBV (ml/100 g) MTT (s) TTP (s)
Central hematoma (1) 30 235+ 1.21 1.71£0.39 20.37+3.17 —
PHE (2) 30 18.02+ 5.11 6.17+1.44 10.99 £2.15 6.28+1.51
Peripheral PHE (3) 30 31.53+10.94 16.52+2.18 6.63+2.57 5.99+1.85
Remote cortex (4) 30 3831+ 4.78 20.37+2.94 6.24+2.34 5.86+1.66
F value 209.341 438.633 138.294 0.247

P value 0.000 0.000 0.000 0.783

6 REMBEMANEXSR IR ERENETBWAT R LR

Table 6. Paired comparison of perfusion parameters of perithematemal brain regions of hematoma side

Paired CBF CBV MTT
comparison q value P value ¢ value P value ¢ value P value
1) ) 8.869 0.021 7.235 0.000 19.850 0.000
0 3) 23.021 0.000 24.630 0.000 19.850 0.000
1) () 28.462 0.000 28.360 0.000 27.630 0.000
) () 20.150 0.000 17.400 0.000 8.276 0.000
) (@) 25.600 0.000 21.130 0.000 7.779 0.000
3) @) 5.446 0.002 4.730 0.041 4.964 0.036

B1 ZWEF 4145 IwWIKEHHN
R R S X L. Sk CT R AR BT
B ta BRWTIECT -4 B8, A5
A% LT il AN T D) e 85 5, B R Ak
WK Wi (3K BTR ) 1b CTP 2R,
A 00 i i v gk DX I i R i X
CBFH AR (i A XH) 1c CTPR
718, A O I b v sk DD At e ) LK A
X CBV HFFMRGEAKXE) 14 CTP
S8R A O afi fie st DX of i R K
Jii DX MTT fH S R (20 @ X e
CTP 575 A ) i o 2 TP
(Z1 48 X Jh)

Figure 1 A 41-year-old female was
diagnosed as right basal ganglia hemorrahage. Brain CT findings Axial CT scan showed irregular high-density shadow in
right putamen and thalamus, considering edema in acute stage (arrow indicates, Panel la). CTP showed CBF was decreased
in right central hematoma and PHE (blue areas indicate, Panel 1b). CTP showed CBV was decreased in right central
hematoma and PHE (blue areas indicate, Panel lc¢). CTP showed MTT was prolonged in right central hematoma and PHE
(red areas indicate, Panel 1d). CTP showed TTP was prolonged in right central hematoma (red areas indicate, Panel le).
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Table 7. Comparison of perfusion parameters of different perihematomal brain regions of enantiomorphic
contralateral side (x +s)
Group N CBF [ml/(100 g- min)] CBV (ml/100 g) MTT (s) TTP (5)
Central hematoma (1) 30 33.83+3.72 19.83 £2.39 7.32+2.33 6.10+2.10
PHE (2) 30 36.69 +£6.52 18.37 +3.86 7.15+2.10 5.93+1.68
Peripheral PHE (3) 30 36.12+8.13 20.14 £4.17 6.99 +0.75 6.03 +2.05
Remote cortex (4) 30 39.13+5.15 18.15+3.77 6.57+1.40 5.87+1.58
F value 1.076 1.016 0.223 0.196
P value 0.367 0.376 0.880 0.996
F8 R R TR i A R A i D S B R (3 £ 5)
Table 8. Comparison of PHE perfusion parameters before and after operation (x % s)
Group N CBF [ml/(100 g* min)] CBYV (ml/100 g) MTT (s) TTP (s)
Before operation 30 18.02+5.11 6.17 £ 1.44 10.99 +2.05 6.28 +1.51
After operation 30 28.40+6.14 11.17 £3.06 10.36 £2.78 6.03 £2.05
t value 5.177 7.917 0.733 0.901
P value 0.000 0.000 0.457 0.383
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