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Abstract: Objective To explore the factors related to hematoma enlargement in the early stage of supratentorial hypertensive intrace-
rebral hemorrhage (SHICH) and its prognosis. Methods A retrospective analysis was conducted on the clinical data of patients who
were diagnosed with SHICH in the Neurosurgery Department of the Affiliated Hospital of Xuzhou Medical University from January 2015
to May 2019 and received conservative treatment on admission. Among the patients, 346 met the diagnostic criteria established at the
Fourth National Conference on Cerebrovascular Diseases in China and had complete clinical data. According to the inclusion and exclu-
sion criteria, the patients were divided into hematoma enlarged group ( HE group, 101 cases) and hematoma unenlarged group (HUE
group, 245 cases). The patients were analyzed for relevant indices such as sex, age, blood type, diabetes history, hematoma location,
hematoma morphology, hematoma volume, Glasgow Coma Scale ( GCS) on admission, time to disease onset since initial head CT ex-
amination, and red cell distribution width, hemoglobin, platelet, white blood cell count, absolute neutrophil count, absolute lympho-
cyle count, alanine aminotransferase, aspartate aminotransferase, albumin, creatinine, blood glucose (GLU) , serum calcium, serum

magnesium, total cholesterol, triglyceride, low-density lipoprotein (LDL) , high-density lipoprotein, coagulation function (PT, APTT,
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and FIB) , and blood pressures (SBP and DBP) on admission. The prognoses of the patients were evaluated according to the Glasgow
Outcome Scale at 6 months after disease onset. Results An univariate analysis showed that there were significant differences between
the two groups in sex, blood type, hematoma morphology, hematoma volume, time to disease onset since initial head CT examination,
GCS on admission, GLU, and LDL (P <0.05) ; differences in these indices ( except hematoma volume) between the two groups were
also significant in a further multivariate logistic regression analysis (P <0.05). The results of the prognostic analysis showed that the
mortality and disability rates of patients in the HE group were significantly higher than those in the HUE group. Conclusions Sex,
blood type, hematoma morphology, time to disease onset since initial head CT examination, GCS on admission, GLU, and LDL are in-
dependent factors influencing hematoma enlargement in the early stage of SHICH. Patients with the hematoma enlargement have worse
prognoses.
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F1 Fim SICH RHfppe KM B E RS
A% APy K2 (n=101)  ffbR3 K2 (n=245) 1/ P
MR (A) B 81 149 12.055 0.001
S 20 96
FH(H) <40 6 9
40 ~ 60 35 96 1.299 0.522
>60 60 140
A A oA 43 76 4.231 0.04
EOM 58 169
LS R H 12 24 0.334 0.564
x 89 221
Ao b SR 4 EAR (M) 19 46 0. 000 0.994
R (M ) 82 199
A fP I 25 HLI) 45 156 10.738 0. 001
AL 56 89
Ao fif 2 (ml) 48.67 +48.93 34.72 £33.67 6.14 0.013
A% GCS 9.92 +3.68 11.68 +3.33 17.162 0.000
H ok CT 3 % it 1] (h) 2.58 +1.70 3.00+1.62 6.769 0.009
RDW (% ) 12.86 +0.75 12.83 +0.91 1.887 0. 170
HB(g/L) 140.02 +20.38 139.59 +17.61 0.196 0.845
PLT(10°/L) 189. 04 +58.00 196.67 £53.97 1.981 0.159
WBC(10°/1.) 9.00 +3.21 8.82 +5.79 1.935 0. 164
ANC(10°/L) 6.60 £3.18 6.70 £3.05 0.164 0.685
ALC(10°/L) 1.42+0.85 1.43 £0.71 0.440 0.507
ALT(U/L) 29.00 +11.63 29.43 +14.28 0.059 0.808
AST(U/L) 29.67 +14.39 29.67 +16.71 0.296 0.586
ALB(g/L) 42.08 +4.86 41.87 £4.46 0.312 0.576
CREA (umol/L) 65.78 £18.44 65.60 +39.57 2.797 0.094
GLU( mmol/L) 7.90 +2.87 7.03 +2.44 7.94 0.005
CA(mmol/L) 2.26 £0.17 2.28 0. 16 -1.169 0.269
Mg( mmol/L) 0.84 +0.11 0.88 +0.39 2.310 0.129
CHOL( mmol/L) 5.08 +6.90 4.65+1.05 2.443 0.118
TG ( mmol/L) 1.27 £0.83 1.43 +1.08 1.128 0.288
LDL( mmol/L) 2.32£0.82 2.66 £0.92 10.397 0.001
HDL( mmol/L) 1.46 +0.61 1.44 +0.48 0.051 0.821
PT(S) 11.98 +1.42 12.37 +2.33 2.473 0.116
APTT(S) 27.94 £5.39 27.34 +4.85 0.557 0.455
FIB(g/L) 2.64 +0.74 2.76 +0.69 2.953 0.086
SBP( mmHg) 175.35 +28.59 170. 61 +26. 02 1.895 0.169
DBP( mmHg) 98.46 +16.28 97.66 +15.55 0.126 0.722
F2 Fm SICH BE MY KM EEESH
B 95% T 4% K 1]
B % B AR Wald df P OR . T
X 1.061 0.315 11.318 1 0.001 2.888 1.557 5.357
Pt 0.547 0.274 3.985 1 0.046 1.727 1.010 2.954
A fb T A -0.680 0.278 5.982 1 0.014 0.506 0.294 0.874
A ff & 0.002 0.003 0.346 1 0.556 1.002 0.995 1.009
# ok CT 34 A0 1 -0.183 0.083 4.817 1 0.028 0.833 0.708 0.981
A GCS -0.129 0.039 10. 831 1 0.001 0.879 0.813 0.949
A 4 0. 104 0.049 4.540 1 0.033 1.110 1.008 1.221
LDL -0.320 0.155 4.262 1 0.039 0.726 0.536 0.984

- 624 -



[l o 4t 222 95 = B 22 O B 2

2019 4 H46 & 6

3.3 MMy XKERFMEXE

BEVT PR K e 6 A H B UG 5 o0, AT

A% 1L B BUS 20 9, T R AL R S 25 T b
RY RUABH G B LRI K 3.

R3 M RASHMART XRABEHRER

! GOS [ & GOS I & GOSII &

GOSIV#4

GOSV 2

¥ RE(A)
A KAE(A)

7
3

35
102

26
70

11
38

BH A2

E1 NETE B REACT et
e
e L P A R A % o 1 O A 3R O i i
KFTEC, 48 /NI I s 155 Ak 3 2852 s 7k i B 25, A
I, RS I O R k3 T e g L AR B
SEAN T N AP G BE 5T R R S HE A5G
RRIL3I L RN R it - 2B ZHR
Logistic [ 5 43 8 , HE BRI 2% R 0952w, 45 R BoR
AR B L B B RS L E R CT EE?'ifrﬁHﬂLl‘Eﬂ\
A BE i GCS | I 4 AR % B2 IR 2 2 &% b & I Hs il
A1 S R 14 TN =0 vy S B

K 22 W A S2 067 2% W 0 5 0 b oK G B
KEREAPTE W, 55 P83 b R XU B
Tt X AT AR B T AN R R AR S T 0, B
f%%ﬁ"ﬁkl {@&HEE#E,LEEKJJ%%%@@%

EREMMEZE  H G R MR . Bl T AR
ﬁ‘#ﬁ—‘*ﬁﬁ?&" i i — in"ﬂ[]ﬁézl—qﬂﬂf A Wt
[ ), bk BE A AF 58 22 O 1 Ah i AT /9 BF 5T, i
2 3 A

55
TRV AR RS ) B S 22 R, W] RE
) 45 2R 1 JEL A

MG A B ST 45 R R BT, O AU 1M /Y & 2 1 30 1f A
KA KR W S 8 T A 1 8 Jenkins 2 — X

&2

BELIRS.S5 It HIFEREA IR, B F KA CT,

FEA R, IS R AE AR — Bl A P A T
(VWE) R BEIMAEE B, EFES 5 7 AWK 5E LS
FEo HAE O Bam A e, O B i py 1) vWF K P ZEAIG
25% Fe A, XM T O AU R A XU . 5
Rl A 53— 00 o 2R 95 i AR R R AR
I vWF SR KA AR TR, e S N B - A
élﬂﬂ@ 1IN O -G S BN DS AR DO 1 R (2
AIREERE , BARAR O B & E Y vWE K
ﬁJE/\%%/TEL?’&{E&E‘J#‘?‘ﬁﬂmﬂﬂfﬁ(ﬂ[& 1
RS B R A L A A R, Y B AR i A 2 B
] AE T A R 1 0 T Sl 1k i 3 R —
AL PR o {ELE R ZOUL i A5 B R e B B
i 5 A% B — A i PR 52 58 5 KRR AS 5 451 93 BT 46
S HE . He % T T 210 4 B BT 9T K
WY, O 280 ofi F5 00 ot Ao O i R Dy 545 % 4 S
P 72.9% PR BN AE Hy 41. 6% , BA 7 190 0 {6
H81.9% o AR TG vE B I S i Y kS T
Ja B Sy — Tl R A L DR B S B S AR, FRATT D
PAGE AR G o SORPE, W Bl H AT S HE KUK /9 /8
Ak 1 A A PR R S R B DR TR, R T O
IR

- 625 -



Journal of International Neurology and Neurosurgery 2019 ,46(6)

KA Fujii 250 XF 419 4] B2 69 18] 81 23 47 ©F
FE A HLIU TR R e R L I T o e A
R I B AR K RUBR 5 AR BF SE 45 1 — . Barras
ST 90 44 B Y BIF 5Tt 2 R B U i ik 95
77 A i DR B R, R TR AU 0 o
LA BUR B8 S, AR . EZBF 5T R
4G Rt SR R i 7 LA P IR
S ) 0 00 A L o ) A K RS BT 5 9 oA A BRI i
X HEE 0

Fh T O — A 2l A i R o s ) T RE
i 24 /N Ovesen 2811 I AH X 19 BF 5% B R
16 R 1 8 /NI AP, S i ik R — A
AR R KW BE S & B, 3 NI L
PR IR YK K R A 50% it 3 ~ 6 /N i
9 ML 4 O 6y 34 87 % , Y I AT 4 4k F) 24
NI o ARG S I B R 2 R S 2 Ik CT i
A 2.58+1.70 h, £ K4 H3.00£1.62 h, 2%
S5 AT LS RS, Uk CT ] B4R R 2 1
il oK B T R 2 {EL AT T R & T R
CT i ] 458 S8 1) F 355, o 6 010 O 8 A 2 b 75 7% AL 1%
DL, B A A kT CT, M GCS EE RN T
B S R 2k T RE IR 5 R R, D 4 Y —
T 5T 138 4] 5 0L JE A Y I AR R B R, R
N B I B R T B, % T i AR 40 R, R
S P LB DR B LR B AT S R A B
GCS A4 B HE 9 KUK

A6 T 5 R HE B /e 1 B2 30 2 A i
LS I 9 B B 4 o EL A e T —
SMBEFES W, BRI BRI A P R 40
5EH OB R M e B A O R A L g T
( NADPH ) 48 1k 115 3% 1k 5 32 35, 38 1 3006 A 14 /9 15
S R A S [ A A 0 T I R
RO IR , HE— 25 450 T L i A L I A R oE
Vi, ST OB K SR S A 4 2 ME A9 il . Zhang
gt g 138 19 H A (R PR E Y R,
A B B KO FHE A 6, 5 2R BF 58 45 1 — 3
A % 2 i 3 (o0 T HE #5952 i HL ) % R 0
R4 Rodriguez-Luna' ™ 1) BF 57, X flt % 2 7 B 12
F LDL Xt F 1fin & 5¢ 2 Pk A9 4% 7 4 i, LDL 7K S 4
0% 2 3 R L5 1A 00 S T JUL 40 D P9 O A6, BT A AU
REBE R AR . H N — A 360 4 B
BF5? %W, 24 LDL <2. 49 mmol /L J2 ifi Jif 7 K i
ST B R, AR BE S LAY K 4L LDL g 2. 32

0.82 mmol/L, [/ £ ¥ K& LDL i 2.66 £0.92
mmol/ L, 53 5 ikt 55 —F .

&2, SICH B4 5400 1 i 97 K2 2 Bl IH &R 3
FfEAM SR, K42 HE B EFEEZ. T
MR O B, M50 o P, ABe CT B & g i 8] 2,
LB B 2 A B, A BE GCS A /9 58 # , I B = , LDL
R B R, 7 B U0 B DL AR O 1 R AL, SR IO
Lk BRI, B A B TS .

]

S % X W

Mao J, Jiang W, Liu G, et al. Serum calcium levels at ad-
mission is associated with the outcomes in patients with hyper-
tensive intracerebral hemorrhage [ J ]. Br

2019, 33(2):145-148.
Hemphill JC 3rd, Greenberg SM , Anderson CS, et al. Guide-

J Neurosurg ,

[2]
lines for the management of spontaneous intracerebral hemor-
rthage : a guideline for healthcare professionals from the Ameri-
can Heart Association/ American Stroke Association [ J ].
Stroke 2015, 46 (7) :2032-2060.

[3] Chang GY, Davis SM, Broderick J, et al. Hematoma growth

is a determinant of mortality and poor outcome after intracere-

bral hemorrhage [ J | . Neurology ,2007 ,68 (6) :471-472.

[4] Chan S, Conell C, Veerina KT, et al. Prediction of intrace-

rebral haemorrhage expansion with clinical , laboratory , phar-

macologic , and noncontrast radiographic variables [ J ]. Int J
Stroke , 2015, 10(7) :1057-1061.

[5] Yang LJ,Cui JL, Wu TM, et al. Sequential therapy for non-

thalamus supratentorial hypertensive intracerebral hemorrhages

[J]. Eur Rev Med Pharmacol Sci, 2014, 18 (23).

3653-3658.

Boulouis G, Morotti A, Brouwers HB, et al. Association Be-

tween Hypodensities Detected by Computed Tomography and

Hematoma Expansion in Patients With Intracerebral Hemor-

thage [ J]. JAMA Neurol, 2016 ,73(8) :961-968

[7] Rodriguez-Luna D, Coscojuela P, Rubiera M, et al. Ultrae-

arly hematoma growth in active intracerebral hemorrhage [ J ] .

Neurology , 2016, 87 (4) :357-364.

[8] Jenkins P, O’ Donnell JC. ABO blood group determines

plasma von Willebrand factor levels: a biologic function after

all[ J]. Transfusion ( Malden) , 2006, 46 (10) :1836-

1844.

[9] Roh D, Martin A, Sun CH, et al. ABO Blood Type and

Hematoma Expansion After Intracerebral Hemorrhage : An Ex-

ploratory Analysis[ J]. Neurocrit Care, 2019 ,31(1) :66-
71.

[10] He Q,Zhou Y, Wang F, et al. Blood Type O Predicts He-

matoma Expansion in Patients with Intracerebral Hemorrhage .

- 626 -



[ B b 225 2 22 40 B 2 i

2019 4 H46 & 6

[11]

[13]

[14]

[15]

[16]

[J].
2317.

J Stroke Cerebrovasc Dis. 2019,28 (8 ) :2311-
Fujii Y, Takeuchi S, Sasaki O, et al. Multivariate Analysis
of Predictors of Hematoma Enlargement in Spontaneous Intrace-
rebral Hemorthage [ J ]. Stroke, 1998, 29 (6): 1160-
1166.

Barras CD, Tress BM, Christensen S, et al. Density and
Shape as CT Predictors of Intracerebral Hemorrhage Growth
[J]. Stroke, 2009, 40(4) :1325-1331.

Ovesen C, Havsteen 1, Rosenbaum S, et al. Prediction and
Observation of Post-Admission Hematoma Expansion in Pa-
tients with Intracerebral Hemorrhage [ J ]. Front Neurol ,
2014, 5(5) :186.

Ovesen C, Christensen AF, Krieger DW , et al. Time Course
of Early Postadmission Hema toma Expansion in Spontancous
Intracerebral Hemorrhage [ J . Stroke, 2014, 45 (4) .
994-999.

KW, EE, RIAG, . W iR e R e
B VK A M [T ] o AR AR 0 il I A4 35, 2016 (6
#):567-570.

BohG, THESL M iR DO e I R R

[17]

[18]

[19]

[20]

[21]

- 627 -

ROFFELT]. RS WP A &, 2018, v. 355 No.
233(01) :45-48.

Qureshi AI, Palesch YY, Martin R, et al. Association of
Serum Glucose Concentrations During Acute Hospitalization
with Hematoma Expansion , Perihematomal Edema, and Three
Month Outcome Among Patients with Intracerebral Hemorrhage
[ J]. Neurocrit Care, 2011, 15(3) :428-435.

Allen CL, Bayraktutan U. Antioxidants attenuate hyperglycae-
mia - mediated brain endothelial cell dysfunction and bloodbrain
barrier hyperpermeability [ J ]. Diabetes, Obes Metab,
2009, 11(5) :480-490.

Zhang F, Zhang S, Tao C, et al. Association between serum
glucose level and spot sign in intracerebral hemorrhage [ J ] .
Medicine ( Baltimore ). 2019 ,98 (11 ) :e14748.
Rodriguez-Luna D, Rubiera M, Ribo M, et al. Serum low-
density lipoprotein cholesterol level predicts hematoma growth
and clinical outcome after acute intracerebral hemorrhage. [ J ]
Stroke. 2011 ,42(9) :2447-2452

XU W, AR LT IR IR S i e
KA [T]. P EBEAE%RE, 2013
(16):90-92.





