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HE. BY RAGRERHA (HCH) BFM2Z2NEMARMNFERAK (NEIHE) /& KRS ER
BTG A BREMEME G, ik #®F 202051 A —2023 4 6 A TiZ 4% NEIHE /4 57 89 HCH % 4 246
#l, RIFEAG A ABIIFTE TS (GOS), HEH L ATFERFA (n=158) FHERRA (n=2388),
KR EEAEER SATIE RRIBAFIE S KRR % AR E AT BBk B R % B F Logistic B )2 EERY
2 AT # R HCH %% NEIHE G TG R B S Gl &, FFM@EIimsial, e R R ALHEE, Shlxiky
BAFHIEWM L (ROC curve). SLERRIFRMAA G & F @A (AUC). L&FIR B EF4 (IDD) FodTHHk
¥4 (NRI), A Hosmer—Lemeshow $A &1 Aa T3] Wi AL AL 69 LA, SRR 7 L AamAER (GAM), 447
GOS5AAHaREW <4, £ LFSRFHEAL, UERRUERTE TR 5, KiTAEN-F5EES
(GCS) Bk, FEApH. HLERE > 104, HaBABEE, FANIARNGEL LEE, 239 A%
FEIL (P<0.05), 5T RIFLHAL, TSR R A I RN B S KR ERAL LR 3 £ 4 5 Fo K IEERALTY S 5R A
Ve EF EWEZ, ZFYALTFEL (P<0.05), SE@ESHER, B, P EMBHS RN ET X
JEER T R R S0 BHHh, EFHA%TFEL (P<0.05), % B & Logistic @A (BRI 2. a4 X
WG BARE Fo A SM) BREF, PEBS. S0ERY > 105, KiTde$ >37mL, B ARKE.
ARATGCS <74 FREMGL, KmFL 2 ERE (RN E45, affsdm3 E45) FHBESHRVE,
A ¥ HCH &% NEIHE G TUS R L ERAE (P<0.05), BE1 (ROASKBIRLSEALEFl S0H)
AN KRG ER AL JEARE Fof) B4R )E, AUCHR 52 0.812 (95%CI: 0.763~0.872), HAEREGIDI (0.081, 95%CI:
0.049~0.095) #=NRI (0.611, 95%CI: 0.510~0.674) #&, ZF¥HAHLTFEL (P<0.05), HHEA 1L,
BA 285 AUC (0.826, 95%CI: 0.771~0.863) . IDI (0.085, 95%CI: 0.052~0.110) #= NRI (0.628, 95%CI:
0510~0.709) #%, Z2FHA%HFEL (P<0.05), Hosmer—Lemeshow %3 2 7, TG R B FAM AL R 2
(P=0878) &AEA1 (P=0.691) WS RE LA, GAMOW BT, KB L EREMRTEFH AR
HZ, GOSHHIMAK, £FA%ITFEL (P<0.05), ROC curve 2 B, KRG EALHEFo & 5 BRI
AR, ATRERRGTRMMLE &, AUC #0935 (95%CI: 0.800~0.971), # B H7026%, 4F7F/HEH
93.84%. Z5it HCH %% NEIHE G X mIRb % EREFG SR T LG Bk, B3RS NAXFTRER R
BAH— W TMME, B, PEBBRAAEEREL, HEYhKRIRE S EFRE ol ERE,
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Abstract: Objective To explore the relationship between the degree of compression and shape grading of the
cerebral cistern ambiens in hypertensive cerebral hemorrhage (HCH) patients after neural endoscopic intracranial
hematoma evacuation (NEIHE) and prognosis. Methods 246 HCH patients who underwent NEIHE surgery from
January 2020 to June 2023 were selected as the research subjects. According to the postoperative 6 month Glasgow
outcome score (GOS), the patients were divided into good prognosis group (n = 158) and poor prognosis group
(n = 88). Hierarchical regression model was used to analyze the relationship between clinical pathological features
and the degree of compression and shape grading of the cerebral cistern ambiens. Multivariate logistic regression
model was used to analyze the independent risk factors affecting the poor prognosis of patients with HCH after
NEIHE, and a prediction model was constructed. Receiver operating characteristic curve (ROC curve) was drawn
with poor prognosis as the outcome variable. Area under the curve (AUC), integrated discrimination improvement
(IDI) and net reclassification improvement (NRI) of different prediction models were compared. Hosmer-Lemeshow
was used to test the goodness of fit. Generalized additive model (GAM) was used to analyze the relationship between
GOS and related factors. Results Compared with the good prognosis group, the poor prognosis group had more
preoperative blood loss, lower preoperative Glasgow coma score (GCS), and higher proportion of patients with
midline deviation, hypertension history = 10 years, hemorrhage breaking into the brain ventricle, and operation time
in the late stage, the differences were statistically significant (P < 0.05). Compared with the good prognosis group,
the proportions of patients with ipsilateral and contralateral cerebral cistern ambiens compression of 3 to 4 points
and the morphological classification of cerebral cistern ambiens of grade V in the poor prognosis group were higher,
and the differences were statistically significant (P < 0.05). The location of bleeding, midline deviation, and
intracranial pressure all had an impact on the degree of compression and morphological grading of the cerebral
cistern ambiens, and the differences were statistically significant (P <0.05). Multivariate Logistic regression
analysis (model 2: including the degree of compression and shape grading of the cerebral cistern ambiens) showed
that midline deviation, history of hypertension =10 years, preoperative bleeding volume > 37 mL, bleeding into the
brain ventricles, preoperative GCS <7 points, late surgical timing, degree of compression of the cerebral cistern
ambiens (3 to 4 points on the same side of hematoma, 3 to 4 points on the opposite side of hematoma), and grade V
morphology were all risk factors influencing the poor prognosis of patients with HCH after NEIHE (P < 0.05). After
incorporating the degree of compression and morphological grading of the cerebral cistern ambiens into model 1
(excluding the degree of compression and shape grading of the cerebral cistern ambiens), the AUC increased to
0.812 (95%CI: 0.763 ~0.872), and both the IDI (0.081, 95%CI: 0.049 ~0.095) and NRI (0.611, 95%CI:
0.510 ~ 0.674) of the model improved, with statistically significant differences (P < 0.05). Compared with model 1,
model 2 showed an increase in AUC (0.826, 95%CI: 0.771 ~ 0.863), IDI (0.085, 95%CI: 0.052 ~0.110), and NRI
(0.628, 95%CI: 0.510 ~0.709), with statistically significant differences (P < 0.05). The Hosmer-Lemeshow test
showed that model 2 (P =0.878) had a better fit for predicting poor prognosis than model 1 (P =0.691). GAM
analysis showed that the higher the degree of compression and morphological grading of the cerebral cistern
ambiens, the lower the GOS, and the difference was statistically significant (P < 0.05). ROC curve analysis showed
that the combined application of degree of compression and morphological grading of the cerebral cistern ambiens
had a high predictive value for poor prognosis, with AUC of 0.935 (95%CI: 0.890 ~ 0.971), sensitivity of 70.26%,
and specificity of 93.84%. Conclusion The degree of compression and shape changes of the cerebral cistern

ambiens in HCH patients after NEIHE are closely related to prognosis, and the combined application has certain
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predictive value for poor prognosis. The location of bleeding, midline deviation, intracranial pressure, and other

factors significantly affect the compression degree and shape change of the cerebral cistern ambiens.

Keywords: intracranial hemorrhage; hypertension; neuroendoscopy; cistern ambiens shape; prognosis
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Table 1 Comparison of clinical data between the two groups
415 Y m L . BMU/(kghn?)  SBPimumHg  DBP/mmHg *Eﬁ;g?:s g
TG R4 (n = 158) 52.47+7.82 100(63.29) 58(36.71) 23.59+3.14 165.12+5.82 95.78+2.46 20.13+2.25
T AN R4 (n =88) 53.58+8.91 54(61.36) 34(38.64) 23.76+3.25 165.74+6.03 96.01+2.67 20.26+2.47
i 1.02° 0.09 0.40" 0.79" 0.68" 0.42
PAH 0.311 0.765 0.688 0.430 0.496 0.675
—_ O (%) FAREHL 41(%)

LTI X i X Gl ias kst A L]
TG R4 (n = 158) 60(37.97) 45(28.48) 53(33.55) 52(32.91) 88(55.70) 18(11.39)
TG AR (n=188) 23(26.14) 30(34.09) 35(39.77) 24(27.27) 30(34.09) 34(38.64)
) 3.54 25.93
P 0.170 0.000
15 g%ﬁ% W%; ji}%i mji; MR ”mgﬁijﬁ i om0
TS R4 (n = 158) 55(34.81) 103(65.19) 22(13.92) 136(86.08) 85.19+6.92 4.43+0.78 26.98+4.36
WEARY(n=88) 45(51.14) 43(48.86) 53(60.23) 35(39.77) 83.73+5.47 4.61+0.80 28.03+4.71
i 6.24 57.18 1.70" 1.72 1.76'
PfH 0.012 0.000 0.090 0.087 0.080
- ARuiEIEHRE 5(%) e Hf A= 51(%) 7kﬁ'|] GCS ——

A b5 = F i
TG R4 (n = 158) 56(35.44) 102(64.56) 34.69+4.14 36(22.78) 122(77.22) 8.78+1.95 87.03+10.25
TEA R (n =88) 29(32.95) 59(67.05) 39.36+5.92 62(70.45) 26(29.55) 5.601.42 89.36+10.70
t1H 0.16 7.24 53.59 13.44° 1.68"
PfE 0.694 0.000 0.000 0.000 0.094

T i,

*2 MABEXWIUZEREMESSRLEE  61(%)
Table 2 Comparison of the degree of compression and morphological grading of the cerebral cistern ambiens between

the two groups n (%)

_ i I A2 i i 3ef 7 B
1225 3% 445 1225 3% 445> [mge MMV V4
Tl A4 (n = 158) 114(72.15) 44(27.85) 123(77.85) 35(22.15) 105(66.46) 49(31.01) 4(2.53)
TEARY (n=88) 31(35.23) 57(64.77) 38(43.18) 50(56.82) 14(15.91) 38(43.18) 36(40.91)
XE 31.84 30.04 83.41
PIA 0.000 0.000 0.000
e vhZ{E.
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Table 3 Hierarchical regression analysis of compression degree of ipsilateral cerebral cistern ambiens of hematomas
with different clinical and pathological features

AEFREfL ZR L

AR T H p »” ol PAE B

4r)E 1 HEL 6.352 0.292 21.753 0.000 -
RN R S A 0.367 0.168 2.185 0.030 0.217

STIE2 it 6.448 0.354 18.215 0.000 -
P ns 0.341 0.150 2273 0.024 0.223
HH I A i S 0.425 0.092 4.620 0.000 0.471

IYE3 HH 7.192 0.491 14.648 0.000 -
TP s 0.370 0.163 2270 0.018 0.248
LA AR 0.444 0.162 2.741 0.006 0.297
fii N 0.407 0.088 4.625 0.000 0.466

4y)4 WAL 8.364 0.486 17.210 0.000 -
I 0.385 0.157 2.452 0.020 0.229
rh s 0.512 0.149 3.436 0.010 0.274
L LA A 5 0.397 0.091 4363 0.000 0.418
FHN 0.359 0.083 4325 0.000 0.336

T DRSS Ay [ DR B P it 52 TR AR

F4 AEIGKFEFE DR XA ZERES EEES T
Table 4 Hierarchical regression analysis of the degree of compression of the contralateral
cerebral cistern ambiens of hematomas with different clinical and pathological features

AepriEf 25K
TR TiH i PAE B
B SE

Iy 1 HEL 5.261 0.256 20.551 0.000 -
LR, 0314 0.151 2.079 0.021 0.225

YIE2 HEL 5.357 0.390 13.736 0.000 -
& mts 0.268 0.138 1.942 0.052 0.194
LA AR 0.223 0.192 1.161 0.179 0.162

G333 kg3 6.094 0.511 11.926 0.000 -
LR 0.355 0.142 2.500 0.010 0.313
TR TN e 0.247 0.178 1.388 0.163 0.155
fisi P 0.376 0.135 2.785 0.015 0.246

Gy)4 HAL 7.340 0.489 15.010 0.000 -
IR 0.464 0.165 2.812 0.011 0.297
QR 0.395 0.098 4.031 0.000 0.416
LA A 0.166 0.140 1.186 0.271 0.108
FN 0.428 0.099 4323 0.000 0.451

T DRSS A IO DR PR it 52 TRARE
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Table 5 Hierarchical regression analysis of different clinical and pathological features of
cerebral cistern ambiens morphology grading

AEFREfL Z L

AR SJE| p ” ol PAE B

4y HEL 1.978 0.087 22.736 0.000 -
RN RS vA 0.152 0.062 2.452 0.025 0.258

STIE2 it 1.994 0.091 21912 0.000 -
TP s 0.123 0.129 0.953 0.336 0.112
L LA A 5 0.128 0.113 1.133 0.267 0.136

Y23 HH 2.057 0.110 18.700 0.000 -
TP s 0.151 0.064 2.359 0.028 0.244
LA A 0.131 0.062 2.113 0.239 0.145
fisi N 0.159 0.061 2.607 0.012 0.268

Gy) 4 WAL 2.176 0.115 18.922 0.000 -
I A 0.137 0.044 3.114 0.003 0.310
P mts 0.133 0.050 2.660 0.010 0.261
B R0 AN 0.131 0.093 1.409 0.167 0.143
FHN 0.162 0.056 2.893 0.007 0.292

e PSRN RINFRBIE A 734

%6 ®MHCH ##& NEIHE 5T R A% B % Logistic [ )35 47
Table 6 Multivariate Logistic regression analysis of factors affecting the poor prognosis of HCH patients after NEIHE

R | (i)
B SE  Wald {8 OR 95%CI P1E B SE  Wald {6 OR 95%CI PIE
T s 0.783 0.291  7.240  2.188 1.238~3.866 0.007 0.641 0.301  4.535  1.899 1.053~3.424  0.033

R I 52 > 10 45 1.253 0378 10988  3.501 1.669~7.342 0.001 1.139 0.392 8.443 3.124  1.448~6.740 0.004

AFFHIME > 37 mL 0531 0.331 2.574 1.701 0.889~3.254 0.109 0.980 0.358 7.494 2.664 1.319~5.380 0.007

LA A 2 1386 0.412 11317  3.997 1.782~8.966 0.001 1.216 0427  8.110  3.374 1.461~7.793 0.005
AR GCS <743 1.139 0365 9738  3.124 1.527~6.391 0.002 0.941 0379  6.165 2562 1.218~5390  0.013
FARBIHL

LI 0.223 0287  0.604 1250 0.712~2.194 0.137 0.188 0.158 1416 1207 0.675~2.158  0.152
W4 0.619 0312 3936  1.857 1.008~3.421 0.045 0.703 0324 4708  2.020 1.071~3.810  0.030
PN LN R i

IR 3 25 453 0.788 0337 5468  2.199 1.136~4.256 0.029
I 3 25 453 0.641 0.321 3988  1.899 1.012~3.562 0.042
KM FHIEAS 53

e IR 0470 0361  1.695 1.601  0.788~3.250 0.103
Vg 1386 0452 9403  3.997 1.648~9.695  0.002
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25 XA tZFEREFES
THERI B Bz A 1E

251 A ey TR AL B A R IR 1K)
AUC H0.768 (95%CI: 0.705~0.791), JIAKGER
ZIERERE S MG, AUCHEE #0812 (95%CI:
0.763~0.872), PIVAL, 2E5Agtt¥EY (P<0.05).
R T i B K At 7 R B R 2 4 G A
RO PG AN R AR A, TR T HE IR R P
Z R EEFE S G A IDLAINRI, 25 R R
SRR L LA, 0T R R A7 e R B AR A 4

FEATREARARM

0.095) FINRI (0.611, 95%CI: 0.510 ~0.674), W&
Wi, ZRWA5I#EEX (P<0.05). W&k,
252 BRI 269 TR AL Ak HARL L PRAr, B2
A AUC (0.826, 95%CI: 0.771 ~0.863) . IDI (0.085,
95%CI: 0.052~0.110) F1 NRI (0.628, 95%CI:
0.510~0.709) $im, ZRHAGHHFEL (P<0.05),
&8,

2.5.3 FRom AL A G 4 A4 2 Hosmer—Lemeshow
LA B G 560 45 S W - TS R R IR A 1
(P=0.691) MPLEREE RIF, WA R s 2

%, Be i BIA A IDI (0.081, 95%CI: 0.049 ~ (P=0.878) WL ILEFEIAE . W9,
R7 FEARMNEE 1 REES T
Table 7 Efficiency analysis of poor prognosis prediction model 1
B3| AUC(95%CI) P IDI(95%CI) P NRI(95%CI) P
TEA R
g 0.768(0.705 ~ 0.791)
FRR 1+ R A2 R A A0 0.812(0.763 ~0.872)  0.0217  0.081(0.049 ~0.095)  0.000°  0.611(0.510 ~0.674)  0.000
e T HARIA SR AZ R B R R 1 L
%R 8 FEARTMEER 2 HIZLEE S T
Table 8 Efficiency analysis of poor prognosis prediction model 2
B AUC(95%CI) PiE IDI(95%CI) P{E NRI(95%CI) PAH
IEZNES
A 1 0.768(0.705 ~ 0.791)
iy 0.826(0.771 ~ 0.863) 0.015 0.085(0.052 ~ 0.110) 0.000° 0.628(0.510 ~ 0.709) 0.000

TE: TR R

%9 WEARMMEEH Hosmer—Lemeshow &t E# I8
Table 9 Hosmer-Lemeshow goodness of fit test for poor prognosis prediction model

eS| X1E A P1H
A 1 6.95 8 0.691
2 5.72 8 0.878

2.6 GAMIEEI S HT K IRt 32 E 72 AN
GOSHIX &

261 Faatm SR s BREOW NG ER A7 AR
FIEAS G HATA TR, GAM BEH 237 520 GOS 11
F, BRIR: KNG AZ R FE S 3 25
i GOSN ZE (P<0.05). WFE 10,

262 KA K5 GOSH KM AR E N AR,
SRR KNG 37 e FR B AU 40 6 GOS 1y

SHRE

YEFRBLN R 23t 22 e R 3 RN 285 43 9
GOSHUIL, ZRAGZITFEL (P<0.05). WEILHM
K.
27 KA ZEEEME
NEIHE EHEAR RN E

K H ROC curve 43 B KGRt 32 AR EE (i i [+
WURR A | e, LASKERA N, X HCH
8 NEIHE J5 15 AS B B M {8, AUC 43518

BHOREGEHCHEE
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459 4 AR, A v IUEE NG H AR N BTN LM AR S DR ER S TR A 2504 5 UG G R

0.886 (95%CI: 0.843~0.927) . 0.880 (95%ClI: 78.94% . 74.55% . 85.10% Fl70.26%, ‘i S B4 5
0.835~0.926) . 0.894 (95%CI: 0.877 ~0.912) Fl } 66.53% . 63.27% . 75.91% F193.84% , Bf:4 R
0.935 (95%CI: 0.890~0.971) , £ & B 4> 3 K T E s o WL 12 FlAL 2,

®10 BLT=5GOSHSEIM
Table 10 Parameter effects of each variables on GOS

At AHRLA ¥ 75Fil ¥y F{H PiH
s CHTL A TR A o 2 52 FE P ) 1 9.72 9.5450 5.257 0.023
s CHTL ST AU A B 52 R ) 1 14.50 14.3315 7.801 0.006
s(RIA ML 3 0) 1 16.59 16.2167 8.863 0.002

F 11 BETEXGOS MM SEKRIE
Table 11 Parameter test of the influence of every variables on GOS

A FAH HE )75 Y95 F{H P{E
NP TR A A 2 3t 37 s 2 1 7.18 7.3068 4.527 0.034
I XSRS A 2 b 37 s e 1 14.45 14.2890 8.656 0.003
KGRI 5572 2 38.90 19.3749 9.945 0.000
1 2 3 4 1 2 3 4 | 1l Il| \Y \
.5 - 0+
0 T - 1.0 _
"o T cojiauE o T
{2‘ <4 E‘ =
E 054 i 9 % | + 1T Z 0.0 T
= ey > H = - T
o0 —1.0- : wn-0.5 ! »n-0.54 I
o S L - =] |
3 1 ) i i~ ! _
R-153 I —— | ®-107 ~ 1
i - 4
-2.0- - - — -1.04 -1.54
— — .-—“ — ] | ] -" || E— — ~
LTI A i A9t 52 s R/ 3 PSSR A 2 b 37 R BE /43 KGN HIE S 572
A B C

A I RN A2 AR EE s B (UMUK S2 R s C: KA EFMHIE A 732
1 #ImMGOS K GAM &1t
Fig.1 GAM analysis of the impact on GOS

F12 KA ZEREMEES R HCH 25 NEIHE FHEAR R WM E
Table 12 The predictive value of the degree of compression and morphological grading of the cerebral cistern ambiens
for poor prognosis in HCH patients after NEIHE

S AUC 95%CI TR % FESEIEI% LA P{H
TR Z R 0.886 0.843 ~ 0.927 78.94 66.53 0.455 0.000
LA 7 He R 0.880 0.835 ~0.926 74.55 63.27 0.378 0.000
KGR HIEA 539 0.894 0.877 ~0.912 85.10 75.91 0.610 0.000
P 0.935 0.890 ~ 0.971 70.26 93.84 0.641 0.000
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Fig.2 ROC curve of adverse prognosis effects of the
degree of compression and morphological grading of the
cerebral cistern ambiens in HCH patients after NEIHE

3 itig
3.1 NEIHE &7 HCH IR

UT4ER, HCH WA REZ W& s, 24
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32 MHCHEENEHERX4EWEARMER
FIES

KW RN L Logistic [M1HBR (Bi812, 43
R Az TR OB AR 700, 4588
N PR ARES IR R L =10 4F L R ET S
B >37mL, HILBEARE . RETGCS<74 . FA
IEALBE I . R B3t 37 PR (i )] 3 22 4 45,
IR 3 22 443 ) FIEAS S0V PO HCH B3
NEIHE J&5 & A4 15 AS R s fab & .
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AR, X JE U ZH 2 o o7 80y e A b, A2 T
SN L Z I Bk, B AT B AR S5
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323 dda A E MBRBEAKNE AU E
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HE—B i, I IRt

324 GCS  GCS A A b iz e £ 35 1) B P UIRAS
[, R PEA, G FHIUS 1 S ). GCS
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KRR AT 35
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2
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