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Imaging Features of Malignant Thalamic Hemorrhage and Its Short-Term Prognostic Value
ZHAO Xu, WU Guo-feng, WANG Li-kun. The Emergence Neurology Department of the Affiliated Hospital of
Guizhou Medical University, Guiyang 550004, China

Abstract Objective: To compare the prognosis of malignant versus benign thalamic hemorrhage, and to study
the imaging features of malignant thalamic hemorrhage and its predictive value for short-term prognosis. Meth-
ods: A total of 196 patients with spontaneous thalamic hemorrhage were recruited, including 159 patients with
malignant thalamic hemorrhage and 37 with benign thalamic hemorrhage. The patients were followed up for 3
months, and prognosis was assessed using the modified Rankin Scale (mRS). The general clinical data and influ-
encing factors of prognosis of both groups were compared, and the influencing factors of prognosis in patients
with malignant thalamic hemorrhage were further analyzed. Results: Age, hematoma volume at admission, and
malignant thalamic hemorrhage were independent predictors of poor prognosis after thalamic hemorrhage (all
OR>1, P<0.05). Age, hematoma volume at admission, and degree of internal capsule compression (D value)
were independent predictors of poor functional prognosis after malignant thalamic hemorrhage (all OR>1, P<
0.05). ROC curve analysis showed that the D value as a predictor had a sensitivity of 0.79, specificity of 0.68,
and cut-off value of 2.1 cm. When the degree of internal capsule compression is greater than 2.1 ¢cm, the progno-
sis in malignant thalamic hemorrhage patients may be poor. Conclusion: Malignant thalamic hemorrhage is an
independent predictor of poor prognosis in thalamic hemorrhage patients. Age, hematoma volume at admission,

and D value are independent predictors of poor prognosis in patients with malignant thalamic hemorrhage.

Key words thalamic hemorrhage; malignant thalamic hemorrhage; imaging features; prognosis

o i+ 0 7 LY 10% ~ 15%, Fr i
I b4 T B 52 M 3T i 45 44 (AN G == 45 1
BRATN )1 2 68.2% % A iK%, 51 HE BH
PEIGFLK 530 dFET- K 18.2% . BEFEMFT#2
A Fr i R I ) 2 P I & B G
R B TG 22 ASAIFIE 45 & o i g 1)
57 BP0 R IR P B i v e ek e R 1 B
BRI N SO Fe i O, i — 2P
PRV i 1000 SEAR AR 58 0L
X BT T T A DT D) R

BMEHE

1.1 —f&FH

W 4E 20144 1 H 1 H % 2021410 A
31 HAE SN BERL R 22 [ & B2 B 2 iz w2 k)
FEBERY B APk Foin b i 28 2 o 38 PR B s
) R G A B R TR, TR RRHIR B
FAE B ] U CT WEkkE, a8 i F 1G4 T
Rt 17 . B A7 08 56 B 1 BB R AR g A BiE
5o

ZNAFRE : D2NE A Ak a8



II

FR 5 B3 A It R 28 B ik CT ARG, WA s ol 3852
R i s @ H L < 10 mL.

HEBRBRUE : D2 KM i g H I 5 @7 3 e L shifik
Jei M ALY s At AR T R P H i DBE If T
Wi A IR TEE 259 o 5 ORI M I I % | 4 B Je%
Yo OBEEA TEERH O VB T AR L @™
AT R FL Y R PG IR 208 ) 5 DT B S At 0 A o
Bl (5 B SER L
12 F#%
1.2.1 BRI E S il <10 mL, H

FEE TN — 5 SCHEIE Ffi 1L : D e 2S
ANKILIN 5 ) i e 2 AN 50 5 ) e A Jil 2 5 (A af
G R 2 5 (IR 3E A B DL IAT 1

\ - , St
T (A) BRI 5 (B) i b 2 B2 AT 5 (C) i b AS KL 5
(D) i g ARG %S 5 CE ) i bz b2k 5 (F ) afn Jie i 3o P9 5% 5 A
(5] BCDEF $4) A Frfigi 114 1L

B Rk i i 2 i o i Y A5 2 R B

122 WHRAZEFE (D) MR &5 CTE
15, VEPR PN 3 A2 e T 10 2 1 a2l 1 D (A e phy 2
ZJEARRE : D=(D1+D2)/2, DI1: %5 BRTHE P2y
iR D2 WG RSB R R R . o T ANIR]
AR 522, [RIEHI i S 2R RE S B, DL 2.

0 A-Th 4 B- il
PP R DI-N RS
JEHTAR B 2 R B D2-
35 S AR R h 4R
B D=(D1+D2)/2

K2 N EREE(D
1B 3k

123 GORMSEE e BUS LR bR URBFER A O S
T AR PR , GG AR R A AR AT BT (i
R PR s A ) B A s A2 s A HA R

Neural Injury And Functional Reconstruction

ALHE i R IR e IR FEZR i H I P53 A
B Bk & 2 (Glasgow Coma Scale, GCS) 1143 . [H
A7 DA B B A5 P i 36 (National Institutes of Health
Stroke Scale, NIHSS) -3 . IR HY BLFNBELL CT 494
B4 EF TR A I Bt b £ R S A I & L Grabe 143
(Grabe socre, 0GS) . M K Grabe 1Y 43 (modified GS,
mGS) & H I BH MR FRK o 38 R R T {8
M K Rankin 23 (modified Rankin Scale, mRS) ¥4l £
R ETEREAE LA 90 d i R FUS o 90 d BY mRS 35>
HO~3NBH)G,4~6 0 NARTHG. 74,
mRS 430 ~ 253 A D gt
1.3 %itsa

K1 SPSS 25.0 F AL BHAC IR o 45 & IEZS 5 L
K7 255 MR TR (aks ) 2R, AR IE S 4340 (4L
3 LA AL EORTIG 232 [8] FE M(QR) 7R 5 THEBT R A
FIR . WIRBARAAY R I K99 | Fisher B 5 |
t£5 95 5% Mann-Whitney U35 PAG 2 ] 25 5. P<<0.05
REFAGIEEE L

2 #R
2.1 RoMEAe Tk ko B R & A

ARG I LGN IR << 10 mL A Ee i 1
196 151] , Forby B I8 1 1 37 451, 280 AR SEIG YT 5 ek
Fe i 0l 159 5], PR STIR YT 119 6, F ARG 97 40 6], UL
K3,

YNGR G834
36014
A I H A A H i
3244
(B BE POk 42 23 4]
22105 29 14
Rl R 276 11
|
' !
/T 10ml KT 10 ml
I
! ]
P Fe i o . 37 ST B 1
151, 35 R SR 159 13
|
I !
R SFIATT 119 1) FARIGIT 40141

K3 B

S BT RS IR ST Y B S i A 156 441, Horp
B Fr i 4 0 37 451) SR e i il 119 . 5 R B
DA 1 i e Ay i 3 o A Y1 B 2 € OIS A3 5 S



M S R

(P<0.05) ,NIHSS 114355 5 (P<<0.05) , IfiL I IE A KL
L1111 %0307 % I A o S N 1 DR TEN A N
BRI R SR ot e e B 2 HE A BE A A FE UK 17 L A3
AR (¥ P<0.05) , 34 H B A TS AS RFISET 19 FL A9l %
151 () P<0.05) , R Fe it LR R AER R 0, L& 1,
2.2 RMEAeToM b BB TS AT

FRAE 90 d () mRS 445 B 5 43 R Tl 5 4720 63
BIFITIE AN R A193 6. X2 2 iR TS HEA 7 P R 36

I S5 R B RAERY (GCS T4y NHISS 343 A B i Il

I1I

=1 N1 N SO RS ANA R SN A BN
N YN0 1 ER AV @ S B G Tl B =
AISEIR R =R, LR 2,

B3R 2 A Gt aE LR R FRIEAT Cox 9] 15 43
Bt , 25 T R AR IS A g IsF L e | A e B 1 a2 5
A FE AN R @0 Sz W P 2 (3 OR>1, P<<0.05) , Ui
3. BRI G L HE A ROC il £k, 15 21 i 28 F 1t
FHR 0.70, BUBIE 4 0.92 45558 0.62, WK S,
2.3 Tk fiE b BB TS ST

F1 R G e A I PRBORE AR

2151 BB AR, xts)  BHEEI%)] WS B(%)] DB S E(%)] R B(%)] BRI/ (%))
B i 37 64.3+11.8 25(67.6) 21(56.7) 19(51.4) 30(81.1) 2(5.4)
S Fr A i i 119 64.6+11.3 67(56.3) 55(46.2) 50(44.2) 81(68.1) 9(7.6)
121 —0.14° 1.48° 1.23 0.99° 233" 0.20
PIH 0.89 0.22 0.26 0.32 0.13 0.65
13 Af&%tlwﬁ;}i/ M&%ﬁf;{f}i/ GCS/ NIHSS/ )\B;%mlﬁflli/ MLAPIEZS e 28

(mmHg, x£5)  (mmHg, x£s)  [43, M(QR)]  [43, M(QR)] (mL, x£s)  AH/BEI %)) AEE)HHI(%)]
RPEFmiHl 164.8£25.7 97.7+15.7 14(13,15) 6(3.,8) 5.1242.26 0 0
VR 167.7424.7 98.9+15.9 11(9,13) 9(4,16) 4.5242.10 43(36.1) 53(44.5)
P VAR —0.61° —0.40° —5.63 —3.34 1.43° 18.50° 25.00°
PiH 0.55 0.89 <0.01 0.01 0.08 <0.01 0.01
1) Wadhd AN YR BEANGE/ HREBE 3N A HE 3MHMRS  34HBET

[#1(%)] [#11(%)] [1511(%)] [B(%)]  BFEUK/BI(%)]  ASE/EI(%)]  0-243/[11(%)] [#51(%)]
[P A 1 0 0 0 0 0 3(8.1) 30(27.7) 0
EMEFREG L 35(29.4)  64(53.8) 13(10.9)  91(76.5) 17(14.3) 55(46.2) 33(27.7) 16(13.5)
I ZAE 14.03° 33.74° 4.41° 67.9° 5.93 17.55° 33.37° 5.54"
PiH <0.01 <0.01 0.04 <0.01 0.02 <0.01 <0.01 0.02

W E, o HEL, o ZAE
F22 R N IS R e AR TS LR 2 T
HEpill BB AR (B, xks)  BHBI(%)] WA B(%)] R R BI(%)]  E I/ B(%)] BRI/ (%)
T RAr4 63 60.8+11.5 42(66.7) 35(55.6) 33(52.4) 48(76.2) 3(4.8)
RN 93 67.1+10.6 50(53.8) 41(44.1) 36(38.7) 63(67.7) 8(8.6)
VYA 4.54b 2.58a 1.98a 2.85a 1.31a 0.85a
PiH 0.001 0.11 0.16 0.09 0.25 0.36
13 A&%H&z?ﬁﬁ/ A[&%@ﬂ%ﬁ/ GCS/ NHISS/ AB;%JI&@EPE/ I T ASHLI/
(mmHg, x:ts) (mmHg, x:ts) [43, M(QR)] [43,M(QR)] (mL, x£s) [1(%)]
T RAr4 165.2424.6 100.7+£16.9 13(11,14) 4(2,7) 3.60+1.73 3(4.8)
RN 168.2+25.11 97.2+14.9 11(8,13) 11(7.5,18) 5.91+2.05 40(43.0)
Yz 0.73° —1.39° —4.30° —7.36° —7.35° 27.52°
PfH 0.53 0.17 <0.001 <0.001 <0.001 <0.001
g5 MBS adidks AN bk WA, FEBHMERGEUK, vk R I
[)(%)] [1(%)] [1(%)] [11(%)] [11(%)] [(%)] [11(%)]

T K42 8(12.7) 9(14.3) 9(14.3) 1(1.6) 25(39.7) 1(1.6) 33(52.4)
S EENEE 45(48.4) 26(28.0) 67(72.0) 12(12.9) 66(71.0) 16(17.2) 86(92.5)
Y ZAH 21.33° 4.03* 50.15° 6.30° 15.12¢ 9.43 3337
PiH <0.001 0.04 <0.001 0.01 <0.001 0.003 <0.001

VE - hy (8, o, ZfE



IV

3 SR R AR U B Sz B A 5

B Wald  OR 95%CI Pl

|
% |

0.16 253 1.06
N BE BT Ifi 024  19.89 1.23

1.02-1.12 0.01
1.14-1.40 <0.001

ARG 1.37 8.82 393 1.59-6.69 0.003
ROC Hhk
1.0 — .
e — M EE i 1
08 ' — 5%
i 0.6
B 04
0.2
0.0
00 02 04 06 08 1.0
-5k

5 B i R i 00 U5 AN KA ROC ik

FAE 90 d Fil i , E— 20 W e i S SR 3 o
T B2 (50 1) A 5 A B4 (109 61, 68.6%) o 2
2H 2 2 B TF-ARIE YT 1 He ] 25 S e g i s L (P=

Neural Injury And Functional Reconstruction

0.08) , 4F#% .GCS PF43 NHISS PE43 . AR ifit B 1fi fif
TSN FLN i % BE AR 5) i h R R S R GE
W D{E .mGS ¥4 HERHPER UK 22 R A ST 25
X (¥ P<0.05), W4,

55 U5 AR S A8 AR Cox [B1J5 4347 , 25 3t
TNAES L B I D R P e i AR )
Ae P AN B By gk 57 1 A (3 OR>1, P<<0.05) , Ui,
5. ¥ DA AROC gk, ik N sl 0.77, 40845
R 0.47, B E A 0.79, FE 1M 0.68, cut-off {E 4
2.1 em, B W E G S AR R, DY A R R >
2.1 em B, 5 T REAE, ULIE 6.

3 iFig
ZIN I I R AR A R A A 5 A T DL
MR , 7R — TN X A3 i ERA A S TR R B, <
10 mL B H 0L, %o 355 LA B B T B ) S >
10 mL B H 2 —FEA s BRI, DX A3l PRI R R R
Ak I e LA R S, e i T B ek
FRE TR o ASHIFSE RIS M F 5 H I % 30 0 2

4 GRS B TOR

1 i Eﬁ;@/ Bt/ WA R/ R/ fe ML/ WEbR v/
(%, xks) [#11(%)] [#(%)] [51l(%)] [)(%)] [1(%)]
T R4F4 50 59.0+11.4 34(68.0) 24(48.0) 22(44) 36(72.0) 2(4.0)
S EENEE 109 66.2+10.3 67(61.5) 48(44.0) 43(39.5) 72(66.1) 15(13.8)
W ZAE —4.04° 0.63° 0.22° 0.29° 0.56° 3.42°
P{A <0.001 0.43 0.64 0.59 0.46 0.06
i3l A&%Hﬂﬁzéfmi/ /\l%’%ﬁﬂ‘ﬁ]‘”’&i{%}i/ GCSs/ NHISS/ A&%Hn‘m}wi/ ) FAY
(mmHg, xs) (mmHg, ws) [47, M(QR)] [73, M(QR)] (mL, x=+s) [51(%)]
T RAT4H 170.5+27.5 102.9+18.1 12(9,13) 4.5(2,12) 3.3242.17 17(34.0)
WEARH 169.3+26.5 98.4+16.3 10(7,13) 14(8,22) 5.96+1.96 23(21.1)
P ZAE 0.26" 1.60° —2.12° —4.90° —7.62 3.03°
P{Y 0.79 0.11 0.03 <0.001 <0.001 0.08
- MRS P AR5 by K/ st h 2/ i AR i s/ JEIENE 7]
2053
[Bil(%)] [B1(%)] [#1(%)] [B11(%)] [cm,M(QR)] [#(%)]
T RAr4 7(14.0) 13(26.0) 3(6.0) 17(38.0) 0(0,0.3) 15(30.0)
Tifa AN R 40 49(45.0) 58(53.2) 17(15.6) 42(38.5) 0(0,0.6) 65(59.6)
P VAR 14.40° 10.27° 287" 0.30° —2.59° 12.04*
P{Y <0.001 0.001 0.58 0.01 <0.001
g5 FiiE B AR D1#/ A3/ oGS P43/ mGS 43/ FEBHAE i Ak /
[cm, M(QR)] M(QR) [#1(%)] M(QR) M(QR) [B11(%)]
Titfs RAf2H 6.3(6.2,6.5) 2.0(1.8,2.3) 42(84) 3(1,4) 6(2,9) 4(8.0)
S EENEE 6.3(6.1,6.5) 2.5(2.2,2.7) 89(81.7) 3(2,6) 9(6,14) 28(25.7)
2HZAE 0.36° —5.40° 0.13* —1.04 —3.06° 6.67°
P{Y 0.72 <0.001 0.30 0.002 0.01

TE - hy (6,8 off, o ZfE



M S R

F5 WA I U AN R TP 5 Cox [HTJ 5347

AR B Wald OR 95%CI P{H
Ay 0.02 6.44 1.02  1.01-1.04  0.01
ABERFMLAT  0.15 8.38 1.16 1.05-1.28  0.004
DfH 0.83 4.49 230  1.07-498  0.03
ROC |tk
1
0.8
0.6 Y
g A
B 041
0.2
0 0.2 0.4 0.6 0.8 1

1Rk

K16 DA TP L i AR B AS B ROC itk
DIRERYREMR o AT, e B i i s 22, H
FET R T RAE i . R A g R s, 7R
TG AN AL T, W fe i s e o el ok A
T R ZR AT Cox [B1H 4347, 45 3R b 7 Xk B i 4
M2 D RE TS AS B A S S0 R 2=, 5 2w e o —
0, R ol H o T 22

2553 M T BOG B I TR AN R 5
AR BN G TP 2 S TS AN R T AH G
{EL i it 2R AR S S TR R RARDG . XATRE S AR
FSEFEA AN A O, TR SR et o, T it 4320 ey
KEEA i — DU I8 Z [ O & (EAHE W
L PR R AT R SRR % B 4 4] 5 i
JE ARG, BRAEATFEER M, i e A FL) | %% %
AN S 2 I AL R B 8BRS T S O R
1 mL, AT 54 I AR S% B BE T R AN B 1A
ABIFgE T A e TS AN R A R B O
L 5 1E RAFATCI B git2e 22 R X 5 2Z i B
FEA—E, e R IR R R B R S = i R
AN % 22450, X T8 ARG 28 3 48 19 S O e ik 3
. dd Rt Cox [H1H 43745 Y, DAELE DI RE TS A R /Y
ST FHCI PRI TR A Jir DR A PN i PO T e i L
ARAZ Z 18], A7 e oA R o | P g BT o ST o 46 i 22
e PN AT SO A E IR R E A N ANl

i, SE PR v S8 =AW EE AR (R i B S bt
RREhs S )™ DR, 76 BR3P R D
{ECRT T B DO BE T - B DA A ROC ik , 4k
FHFL0.77, ZPBFEECH 0.47, FUBE K 0.79, K5 1
$70.68, cut-of f{H 4 2.1 em, $5 7R Mk F i 1 s 2,
N2 R R T 2.1 em INF, U AT BEASE:

S5 TR, S Fe i AR S 22, RV AR
BRI ST T DR 28 5 A A i i R R R R
ENEE DE MBS RN % AR 4] . mGS 1
A3 R R M AR K S I M AR S AN KA
Koo AW ABE MNP D AR A FE i IR TS
ZE R ST O R 2 AR FRATT ARG Sk [l AT 5T A7
FE— 78 1 JR BR A AR5 2 B bty /INEEAR RS, X
FRAE BRI LR B A 2 IR R B 5 10 T SR AN 4
T, T L I DR 2 3 ) e S 19 100 56 7 T I A et b T
RARFTE

S 3k

[1] Chen KY, Kung WM, Kuo LT, et al. Ultrarapid Endoscopic-Aided
Hematoma Evacuation in Patients with Thalamic Hemorrhage[J]. Behav
Neurol, 2021, 2021: 8886004.

[2] Nam TM, Jang JH, Kim SH, et al. Comparative Analysis of the
Patients with Spontaneous Thalamic Hemorrhage with Concurrent
Intraventricular Hemorrhage and Those
Hemorrhage[J]. J Korean Med Sci, 2021, 36: e4.
[3] Li Q, Yang WS, Shen YQ, et al. Benign Intracerebral Hemorrhage: A
Population at Low Risk for Hematoma Growth and Poor Outcome[J]. J
Am Heart Assoc, 2019, 8: ¢011892.

[4] Anderson CS, Huang Y, Wang JG, et al. INTERACT Investigators.
Intensive blood pressure reduction in acute cerebral haemorrhage trial
(INTERACT): a randomised pilot trial[J]. Lancet Neurol, 2008, 7:
391-399.

[5] Anderson CS, Heeley E, Huang Y, et al. Rapid blood-pressure
lowering in patients with acute intracerebral hemorrhage[J]. N Engl J Med,
2013, 368: 2355-2365.

[6] Zhan C, Chen Q, Zhang M, et al. Radiomics for intracerebral
hemorrhage: are all small hematomas benign[J]? Br J Radiol, 2021, 94:
20201047.

[7]1 Boulouis G, Morotti A, Brouwers HB, et al. Association Between
Hypodensities Detected by Computed Tomography and Hematoma
Expansion in Patients With Intracerebral Hemorrhage[J]. JAMA Neurol,
2016, 73: 961-968.

[8] Blacquiere D, Demchuk AM, Al-Hazzaa M, et al. PREDICT/
Sunnybrook ICH CTA Study Group. Intracerebral Hematoma Morphologic
Appearance on Noncontrast Computed Tomography Predicts Significant
Hematoma Expansion[J]. Stroke, 2015, 46: 3111-3116.

[9] Chung CS, Caplan LR, Yamamoto Y, et al. Striatocapsular
haemorrhage[J]. Brain, 2000, 123: 1850-1862.

without Intraventricular

(AR« AU



