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[ Abstract ]

15% of the total number of stroke patients, and the probability of hematoma enlargement after the first onset is more than 30%.

Spontaneous intracerebral hemorrhage (sICH) is a common neurological disease, accounting for 10%-—

Hematoma enlargement is one of the most serious complications in patients with sICH, which indicates the deterioration of
neurological function and poor prognosis. If hematoma enlargement can be predicted early and taken targeted treatment measures,
it is of great significance to reduce the mortality and disability rate of sSICH patients. This article reviews the CT imaging features,
CTA imaging features and radiomics of predicting hematoma enlargement in patients with sICH, in order to provide some help for
the prediction of hematoma enlargement in patients with sICH.
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features; Forecasting; Review

JE& MG I ( spontaneous intracranial hemorrhage,
SICH) fATFRIN ML, J& T/ A RGH, 2 B B
(1910% ~ 15%, HHFET%, Sksetiiom 2. #i5ck,
SICHEH FIYIM I R AR5 1830% , K996 hN Ik
KA N 13% ~ 38%, KIi2a W ML KA 0L ) 2020
A, (R PE RGBSR R ) O R, i
SEARUNR HH 1A £ S RSP T CTRE 2 L s ICHIZ T (1 4%
e, AZGIESE ) o HAET, S0 KRR R 2
B ARk R, A EESA T THISCHES | o
B REYCTAR R . CTARAR ERE SR 7,
DU A sICH AR & R A= L R Tl S 1 — e 5 Bl
1 CTREFHE
L1 BAET LU HUR CBIET X A%, JFR
B/ X (S S N (L BTN L VA AL S b o /T X

'L ZEEREE,
i A B,
E T LA B S CH 2 S K

AAEQE(E?I‘E ”
— AR RS 2R . SHIMODAZE N2 fF 58 & 11

BHE
13 R

E£WB: MIERITHIE (2018JY0604 ) ; MIEEZE
i T WiEIM Y. PARKE Y B R,

= (18 ) RAEESETRFIRS (2021HR75) ; APEESER

AT LATS0 LA R B L AT BEAN R ¢ I A AR, W
A TE SRR AT A B B 0 10 5 L o] 02 7 B e
/NS 3 A 0 BE I RN, AT [ A AT /N L A 35 Sl P
“EPAET AT LA SICH AR AN R
CEAET BA AL RAR R
AR
S MNET CTFHBRAR A RE, AT DLW S i i 25
BRI, AN AL £ i i Gt o B 2 — b 22 B

CTRAE” S S WL A B R 53
“HAE
" JEsICHE A AR BUR ML ERINER . A TR
fISICH S ZAIBRIGPIIA MR o BRI R B,
BAE” X STICH B A A ML B9 B {6 i T H A B

%

B

TRESAE" N R L AR S ) B
“BEWRAE” LW H

FREIRE (2021-XZYG-C04, 2021-XZYG-C05 )
YEF A : 610083041148 BB, PEHPARIX LB B i 2 Wik
EEEE: ¥8i, E-mail: jiangrui07@sina.com

MR BEPEAR R 39%, HOE SN TR T, d5 8
BARBUGHIG, DFFERM, B “BEMmAE” i mA i g
H AP ARBUE R, S BE A i AR | 3



-138 - Pract ] Cardiac Cereb Pneum Vasc Dis ~ April 2023, Vol.31 No.4 http://www.syxnf.net

1B N <15 AR 2 X (15 1 111 1707 N O W= 5
FRHME, HSREDEAR LT A —E LR,

1.4 “EEAE” CHIEAET 5 OJERAET AEE. ‘B
TAE” BEIA RS M % AR 5T, e . IR, K
PR R A, EEMA Y, SR BN R H
28 HUM 2SS, HR#EEEELS " . XIONGS ' B
GEAI,  CHRIAAET REAS I N7 TS 1CH AR E A& Az B30T il A
Pk, LIZOIHISR R, SICHAIR6 hiN16.7% % i
T OCHSRAET . B RHES PRI BN, CBIR
fE” JESICHEAE A M R asrsgm R %, Bk, “8
TAE” XFsICHERE &4 R m Y R BA —aE BlfER

1.5 RAMET ESNMEERBL,  CIREHET ATiEESICHAY
WITHLE 2 AFRE,  CIRAE” WNSICH B R AR i
Fib R B FRABE H928% | RS R92% B, HLREM S T
ICHEEIMAMARTUS >, LI% 2 R em, i “BE
AE” AL “HARAE” A A A X s TCH AR AR F I i K
LA B T AN e

1.6 “fREEEAE” AR REAE” A SR I P AR R X
W, HESSR/NTRAK2ESS, SHBMRSTRS S, hE
EEEUORRE O KRBT EN,  RSMEAET BsICHR
FR A MY KA R 62% . FrFEE NTT% . BHAE TR
H40% . BIVETIE H89% 77 “IREREIE” sICHEH
S A B AT A Tt e -

1.7 MU RS I PR K ST R A 7 A S 1 45 [
SRR, I3 S ) 0V E B TRD S I U U TR R —
P EING . 1M AR KO 26 i i R B Hh B A
A%, HAE MR, b AR K5 i R R AN
LR 0 L A v 100 STy A A i ) I 5 5t BRI
Jib PNVRAA KT, 2 ARAE 5 T S0 0 LA A DG, e nT e R
MARFE /Bl e B NG (R A 5 . HRT, A
Jil PO K -8 SCiik A 2L, HXFsTCH AR 2 A L R )

TAMEA BR
2 CTARGRFHE
2.1 “UEAET COAET S SOM IR L P S R o — B

SRS RIS AL (— i KR =1 mmE <5 mm)
WAL FNCRE M, SRBEMMMCTEM2ZE>120 HU, 5§
I B W R GesE A by L AEAET B B
KU, ATRES /NIRRT R, YR I R R AN
Wi, MR, R R R R A A
KRGS A B A B R 2 2, SR a3 kR
T AP R A REUE R63% . FF2 1 R90% . BAPETAE A
73% .. BITEBIIE J84% . MOROTTIZE ) BRge R BR, S
T EEHERAAFICTARNE “BEAAE” ] L G- 350 it i
Koo MR TN, SRR R CTAR R HLCTAXS A i
KETMME T &, S BeA “IRANME” AT LA & Xt i
LR R A L TR RE > L A, AR FER
rp A LR Y i AR R R AR R R AR AR —
TS AR AR AR T L R P v [ 2R
LGRS, A A BT LR X G L R 1

FATHACTAR A ( TaZiHERE, AGUEYE ) , o “fidE”
ST AP RS e i EE B (T, BEGEHE ) -

FF CUNAET , RS T E— R CTHEE RS
WoR, MM KES EATREEX, “ShBRAE" 28
AP Y AR K TS B80S 0 R 7, H R & T CTA
g AR O AN, CHEIR AR XL B R A
EE TCTARM G s
22 COHEAET BORRRZER
22,1 “BIRIE”  ORITO% " F20164E H AR “BIR
AE™ ) AW “BIRAIE” EsICHBFH A B WE A& &k A i i
PRI SRR AR TN . “BIRAE” fEM 7 7
MsICHEH LMY K, HAHE., FHREHET X
fE” L CBIRAET AT AR B—ANMRRRRR,
PE7R I NG IS BRI TR G . VR, WO I R i T
B IR
222 “HSEHE” CBIE” 2 SR B — R
#, SORIMACHIZ: S 58 &30, 3L S RAE mlisi
(10 e e 2 1/ N S 9 =¥ (| R =4 B s < 11 P
FrEC, SRR TR, B R RAET AT REX HE
JEAZ X IR 4™ R B TR B vy o
2.3 “ERAE” K “FEIfAE” CHUIE” R TR ARG CT
KA s, TR0 P R R R K E R s AR
fE” MOl CFEMAE” R TNSICH R & A i KRBT
MR E L BT, ENEABEECT R SURCTH S &)
B, MARMREIE S, WOCT FIRIASAR SRR SR AR D
KA H AT RE RIS
3 AR

SEAG A A WU IR P R FE T CT R 1 41 27 R AIE B 4
PRRAE , R BB B ROBT S P B — T 5 A
LASSO [l ALY G5 358 1 152 AR 4 22 R Ak 48 i AR 4 22 A
2, S5 IHXSICH RS A A i R EA By 0 Jem 4
fi 8, SHENAE " HFStufs i T HIBIZE IS . CHENS: 0 B
FERIN, TR~ PR 4 P alilfs RASE RS 1 i i 15
TS, HBO A KA AUCH0.820, BRlgEmE4E
TR, GRS B BB SOt TN sICH AR
FRI MY K BB RAFIRHER, A BTG R AR T
flisICHARF & A HL LI KUK
4 NG

MY RIEsICHER H I I H A EZ —, HHEHUR
HREMADIREEAAMBUE AR, WREEI 5 i fhd I+
RV X IRITHE G, XTRRAIRSICHARE R TR . BURR A
AEERE N, FIRUISEEM, CT. CTARAG=RFE M5
EIREA SIS ICH R E Z AR MY R, XAl sICH R
T R AR LR AT A AT TSI R 5L

WK BAATILFOME S %I TR,
BEHIL; EM., TR, A&, FITT R KK
£ OE, R FHLR TR AT, XEWREER
BFR BB TR T, WEEE,

AILAAZ AR,



SO MR 2%k 20234F4 A B3 152543 SARAE . hitp://www.syxnf.net -139-

S L Hk

[1] SALMAN R A S, FRANTZIAS J, LEE R J, et al.Absolute risk
and predictors of the growth of acute spontaneous intracerebral
haemorrhage: a systematic review and meta—analysis of individual
patient data [J] .Lancet Neurol, 2018, 17 (10) : 885-894.
DOI: 10.1016/S1474-4422(18)30253-9.

[2]ZIAI W C, CARHUAPOMA ] R.Intracerebral hemorrhage [ J | .
Continuum ( Minneap Minn) , 2018, 24 (6) : 1603-1622.
DOI: 10.1212/CON.0000000000000672.

[3] HEX W, CHENM D, DU CN, et al.A novel model for predicting
the outcome of intracerebral hemorrhage: based on 1186 patients

[J].J Stroke Cerebrovasc Dis, 2020, 29 (8) : 104867.DOI:
10.1016/j.jstrokecerebrovasdis.2020.104867.

[4] LI Q, LIUQJ, YANG W S, et al.Island sign: an imaging
predictor for early hematoma expansion and poor outcome in patients
with intracerebral hemorrhage [ J | .Stroke, 2017, 48 (11) :
3019-3025.DOI: 10.1161/STROKEAHA.117.017985.

[5] SEMBOLINI A, ROMOLI M, PANNACCI U, et al.Acute
hematoma expansion after spontaneous intracerebral hemorrhage :
risk factors and impact on long—term prognosis [ J ] .Neurol Sci,
2020, 41 (9) : 2503-2509.DOI: 10.1007/s10072-020~
04356-y.

Lol Wem, XIng, T2, S50 i H PR s i v B 22 Rhaih 4
(3] . Sufbiss, 2020, 40 (8) : 689-702.DOI: 10.3969/
j-issn.1002-1949.2020.08.001.

[7]LI Q, LIUQJ, YANG W S, et al.Island sign: an imaging
predictor for early hematoma expansion and poor outcome in patients
with intracerebral hemorrhage [ J | .Stroke, 2017, 48 (11) :
3019-3025.DOI: 10.1161/STROKEAHA.117.017985.

[ 8] ZHANG F, ZHANG S, TAO C Y, et al.The comparative study of
island sign and the spot sign in predicting short—term prognosis of
patients with intracerebral hemorrhage [ J | .J Neurol Sci, 2019,
396: 133-139.DOI: 10.1016/}.jns.2018.11.022.

(9] #is, R, BEAERRCTAA R SAE . RBINAEXT B & PERG
H A S A R BN AT TE () ] IR B 2Rk, 2020, 48

(9) : 1069-1071.DOI: 10.16680/j.1671-3826.2020.09.26.

[10] ZHENG J, YU ZY, XU Z, et al.The accuracy of the spot sign
and the blend sign for predicting hematoma expansion in patients
with spontaneous intracerebral hemorrhage [ J | .Med Sci Monit,
2017, 23: 2250-2257.DOI: 10.12659/msm.901583.

[11] XAy, fie, Bifh, %.CTV4 8 AEFRIRAEXT A PE AR i
R R B AE ()] PR, 2021,
37 (6) : 557-561.DOI: 10.3760/cma.j.cn112050-20201230-
00652.

[ 12 ] SHIMODA Y, OHTOMO S, ARAI H, et al.Satellite sign: a poor
outcome predictor in intracerebral hemorrhage [ J | .Cerebrovasc
Dis, 2017, 44 (3/4) : 105-112.DOI: 10.1159/000477179.

[13]YUZY, ZHENG J, ALLH S, et al.Significance of satellite sign
and spot sign in predicting hematoma expansion in spontaneous
intracerebral hemorrhage [ J ] .Clin Neurol Neurosurg, 2017,
162: 67-71.DOI: 10.1016/j.clineuro.2017.09.008.

[14] XU W, DING Z X, SHAN Y N, et al.A nomogram model of

radiomics and satellite sign number as imaging predictor for

intracranial hematoma expansion [ J | .Front Neurosci, 2020,
14: 491.DOI: 10.3389/fnins.2020.00491.

[ 15] SELARIU E, ZIA E, BRIZZI M, et al.Swirl sign in intracerebral

[

haemorrhage: definition, prevalence, reliability and prognostic
value [ J ] .BMC Neurol, 2012, 12: 109.DOI: 10.1186/1471-
2377-12-109.

[16 ] PARK B K, KWAK HS, CHUNG G H, et al.Diagnostic value
of swirl sign on noncontrast computed tomography and spot sign
on computed tomographic angiography to predict intracranial
hemorrhage expansion [ J | .Clin Neurol Neurosurg, 2019, 182:
130-135.DOI: 10.1016/j.clineuro.2019.05.013.

[17 ] NG D, CHURILOV L, MITCHELL P, et al.The CT swirl sign is
associated with hematoma expansion in intracerebral hemorrhage

[J ] .AJNR Am J Neuroradiol, 2018, 39 (2) : 232-237.DOI:
10.3174/ajnr.A5465.

[ 18] XIONG X, LIQ, YANG W S, et al.Comparison of swirl sign and
black hole sign in predicting early hematoma growth in patients
with spontaneous intracerebral hemorrhage [ J ] .Med Sci Monit,
2018, 24: 567-573.DOI: 10.12659/msm.906708.

[19] LIR L, YANG M F.A comparative study of the blend sign and
the black hole sign on CT as a predictor of hematoma expansion in
spontaneous intracerebral hemorrhage [ J | .Biosci Trends, 2017,
11 (6) : 682-687.D0I: 10.5582/bst.2017.01283.

[20] TG, ANE, WRIE. H VR L& 2R g R 5 K 3R
SdT (3] e phzs bRk, 2022, 38 (1) @ 89-93.

[21 ] HE G N, GUO H Z, HAN X, et al.Comparison of CT black hole

sign and other CT features in predicting hematoma expansion in

patients with ICH [ J ] .J Neurol, 2018, 265 (8) : 1883-1890.

DOI: 10.1007/s00415-018-8932-6.

LI Q, YANG W S, WANG X C, et al.Blend sign predicts poor

outcome in patients with intracerebral hemorrhage [J] .PLoS One,

2017, 12 (8) : e0183082.D0I: 10.1371/journal.pone.0183082.

KAZUI S, NARITOMI H, YAMAMOTO H, et al.Enlargement

[22

[

[23

[

of spontaneous intracerebral hemorrhage.Incidence and time course
[J] Stroke, 1996, 27 (10) : 1783-1787.DOI: 10.1161/01.
str.27.10.1783.
[24 ] SPORNS P B, SCHWAKE M, SCHMIDT R, et al.Computed
tomographic blend sign is associated with computed tomographic
angiography spot sign and predicts secondary neurological
deterioration after intracerebral hemorrhage [ J | .Stroke, 2017,
48 (1) : 131-135.D0I: 10.1161/STROKEAHA.116.014068.
LI Q, DONGF, WANG QY, et al.A model comprising the blend

sign and black hole sign shows good performance for predicting early

[25

[

intracerebral haemorrhage expansion: a comprehensive evaluation
of CT features [ J ] .Eur Radiol, 2021, 31 (12) : 9131-9138.
DOI: 10.1007/s00330-021-08061-y.

[ 26 ] BOULOUIS G, MOROTTI A, BROUWERS H B, et al.Association

[

between hypodensities detected by computed tomography and
hematoma expansion in patients with intracerebral hemorrhage
[J] .JAMA Neurol, 2016, 73 (8) : 961-968.DOI: 10.1001/
jamaneurol.2016.1218.

BOULOUIS G, MOROTTI A, BROUWERS H B, et al.

Noncontrast computed tomography hypodensities predict poor

[27

[



- 140 - Pract ] Cardiac Cereb Pneum Vasc Dis ~ April 2023, Vol.31 No.4 http://www.syxnf.net

outcome in intracerebral hemorrhage patients [ J | .Stroke, 2016,
47 (10) : 2511-2516.DOI: 10.1161/STROKEAHA.116.014425.

[ 28 ] MOROTTI A, BOULOUIS G, CHARIDIMOU A, et al.Integration
of computed tomographic angiography spot sign and noncontrast
computed tomographic hypodensities to predict hematoma expansion

[J] .Stroke, 2018, 49 (9) : 2067-2073.DOI: 10.1161/
STROKEAHA.118.022010.

[29] CHU H L, TANG Y P, HUANG C Y, et al.Abstract TP343:
low density sign in intracerebral hemorrhage: a novel predictor for
hematoma expansion [ J ] .Stroke, 2018, 49 ( Suppl 1) .DOI:
10.1161/str.49.suppl_1.TP343.

[30 ] BLACQUIERE D, DEMCHUK A M, AL-HAZZAA M, et al.
Intracerebral hematoma morphologic appearance on noncontrast
computed tomography predicts significant hematoma expansion

[J] .Stroke, 2015, 46 (11) : 3111-3116.DOI: 10.1161/
STROKEAHA.115.010566.

[31] SATO S, DELCOURT C, ZHANG S H, et al.Determinants
and prognostic significance of hematoma sedimentation levels in
acute intracerebral hemorrhage [J] .Cerebrovase Dis, 2016, 41

(1/2) : 80-86.DOI: 10.1159/000442532.

[ 32 ] QUINTAS-NEVES M, MARQUES L, SILVA L, et al.Noncontrast
computed tomography markers of outcome in intracerebral
hemorrhage patients [ J ] .Neurol Res, 2019, 41 (12) : 1083~
1089.DOI: 10.1080/01616412.2019.1673279.

[33] CIURA V A, BROUWERS H B, PIZZOLATO R, et al.Spot sign
on 90-second delayed computed tomography angiography improves
sensitivity for hematoma expansion and mortality: prospective study

[J] .Stroke, 2014, 45 (11) : 3293-3297.DOI: 10.1161/
STROKEAHA.114.005570.

[34] DEMCHUK A M, DOWLATSHAHI D, RODRIGUEZ-LUNA
D, et al.Prediction of haematoma growth and outcome in patients
with intracerebral haemorrhage using the CT-angiography spot sign

(PREDICT ) : a prospective observational study [ J | .Lancet
Neurol, 2012, 11 (4) : 307-314.DOIL: 10.1016/S1474-
4422(12)70038-8.

[35] DOWLATSHAHI D, BROUWERS H B, DEMCHUK A M,
et al.Predicting intracerebral hemorrhage growth with the spot sign:
the effect of onset—to—scan time [ J | .Stroke, 2016, 47 (3) :
695-700.DOI: 10.1161/STROKEAHA.115.012012.

[36 ] MOROTTI A, ROMERO J M, JESSEL M J, et al.Effect of CTA
tube current on spot sign detection and accuracy for prediction of
intracerebral hemorrhage expansion [ J | .AJNR Am J Neuroradiol
2016, 37 (10) : 1781-1786.DOI: 10.3174/ajnr.A4810.

[37 ] A&y, WHERE, Betal, 45 XURERECTATE 2Ly K Y
UM (7] Aestsesk, 2022, 37 (2) ¢ 175-179.DOI:
10.13609/j.cnki.1000-0313.2022.02.007.

[38] Rff, Euilt, (LB, S5 RG RS RUEXS AR L2 1
YRR (1] AR AR L B i e, 2021, 23

(8) : 828-831.DOI: 10.3969/j.issn.1009-0126.2021.08.012.

[39 ] FEUbMS, PEithese, skigtel, 450 HCTHLAE MR s ik i 4F
R R (11 Rt s B N )7 R T v I B B e = e S 1
MR, 2020, 22 (3) : 277-280.

[40] FU F, SUI B B, LIU L P, et al.Quantitative assessment

of local perfusion change in acute intracerebral hemorrhage

areas with and without "dynamic spot sign" using CT perfusion
imaging [ J | .Acta Radiol, 2019, 60 (3) : 367-373.DOI:
10.1177/0284185118780893.

[41 ] OVENDEN C D, HIWASE A, GYI A A, et al.The predictive
accuracy of the delayed spot sign for haematoma expansion in
spontaneous supratentorial intracerebral haemorrhage: a systematic
review and meta—analysis [ J | .J Stroke Cerebrovasc Dis,
2022, 31 (5) : 106379.DOIL: 10.1016/j.jstrokecerebrovasd
15.2022.106379.

[42] ORITO K, HIROHATA M, NAKAMURA Y, et al.Leakage
sign for primary intracerebral hemorrhage: a novel predictor of
hematoma growth [ J | .Stroke, 2016, 47 (4) : 958-963.DOI:
10.1161/STROKEAHA.115.011578.

[43 ] ZHENG J, YU Z, XU Z, et al.The accuracy of the spot sign
and the blend sign for predicting hematoma expansion in patients
with spontaneous intracerebral hemorrhage [ J ] .Med Sci Monit,
2017, 23: 2250-2257.DOI: 10.12659/msm.901583.

[44 ] ORITO K, HIROHATA M, NAKAMURA Y, et al.Leakage
sign for primary intracerebral hemorrhage: a novel predictor of
hematoma growth [ J | Stroke, 2016, 47 (4) : 958-963.DOI:
10.1161/STROKEAHA.115.011578.

[45] SORIMACHI T, OSADA T, BABA T, et al.The striate artery,

[

hematoma, and spot sign on coronal images of computed
tomography angiography in putaminal intracerebral hemorrhage
[J] .Stroke, 2013, 44 (7) : 1830-1832.DOI: 10.1161/
STROKEAHA.113.001498.

[46] FUF, SUNSJ, LIULP, et allodine sign as a novel predictor
of hematoma expansion and poor outcomes in primary intracerebral
hemorrhage patients [ J | .Stroke, 2018, 49 (9) : 2074-2080.
DOI: 10.1161/STROKEAHA.118.022017.

[47] VEDICHERLA S V, FOO A S, SHARMA V K, et al.
The "blush" sign on computed tomography angiography is an
independent predictor of hematoma progression in primary
hypertensive hemorrhage [ J | .J Stroke Cerebrovasc Dis, 2018,
27 (7) : 1878-1884.DOI: 10.1016/j.jstrokecerebrovasd
is.2018.02.018.

(48], EMG, HHL, F. R EER AN B KK T
i 58 R A i i O B A (A [0 ] S A il i
ki, 2022, 30 (7) : 117-121.DOL: 10.12114/
j-1ssn.1008-5971.2022.00.173.

[ 49 ] SHEN QJ, SHAN YN, HUZ Y, et al.Quantitative parameters
of CT texture analysis as potential markersfor early prediction
of spontaneous intracranial hemorrhage enlargement [ J ] .Eur
Radiol, 2018, 28 (10) : 4389-4396.

[50 ] CHEN Q, ZHU D Q, LIUJJ, et al.Clinical-radiomics nomogram
for risk estimation of early hematoma expansion after acute
intracerebral hemorrhage [ J ] .Acad Radiol, 2021, 28 (3) .
307-317.DOI: 10.1016/j.acra.2020.02.021.

[51 ] Brigle, JRaH, LR, ARIRK-2 R4 s B i A
SRR L S R RIBETE [ ] AR g B Rk,
2021, 20 (11) : 1117-1123.DOI: 10.3760/cma.j.cn115354-
20210402-00217.

(Wi H 1 2022-10-06; E[TH I 2022-12-20)
(ARSCHhit e )



