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[ Abstract]  Objective To explore the influencing factors of cerebral infarction after craniotomy hematoma removal in
patients with craniocerebral injury, and to construct its risk prediction nomogram model. Methods A total of 191 patients with
craniocerebral injury who underwent craniotomy hematoma removal in Maanshan Shiqiye Hospital from January 2018 to June
2021 were selected, and the clinical data of the patients were collected. Univariate analysis and multivariate Logistic regression
analysis were used to investigate the influencing factors of cerebral infarction after craniotomy hematoma removal in patients with
craniocerebral injury. R 3.5.3 software package and rms software package were used to establish a nomogram model of the risk
of cerebral infarction after craniotomy hematoma removal in patients with craniocerebral injury. Results Fifty two of the 191
patients had cerebral infarction, and the incidence was 27.2%. According to the occurrence of cerebral infarction, the patients
were divided into cerebral infarction group (n=52) and non—cerebral infarction group (n=139) . The results of multivariate Logistic
regression analysis showed that, GCS score at admission, brain herniation, postoperative hypotension, subarachnoid hemorrhage
and time from injury to craniotomy were the influencing factors of cerebral infarction after craniotomy hematoma removal in
patients with craniocerebral injury (P < 0.05) . Based on the above factors, a nomogram model for predicting cerebral infarction
after craniotomy hematoma removal in patients with craniocerebral injury was established. The model validation results showed

that the consistency index was 0.778. The calibration curve was close to the ideal curve. The results of ROC curve analysis
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showed that the AUC of nomogram model for predicting cerebral infarction after craniotomy hematoma removal in patients with

craniocerebral injury was 0.792 [95%CI (0.765, 0.821) | . Conclusion GCS score at admission, brain herniation, postoperative

hypotension, subarachnoid hemorrhage and time from injury to craniotomy are the influencing factors of cerebral infarction after

craniotomy hematoma removal in patients with craniocerebral injury. The nomogram model constructed based on the above factors

has certain predictive efficiency for cerebral infarction after craniotomy hematoma removal in patients with craniocerebral injury,

and has certain clinical application value.
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Table 1  Univariate analysis of influencing factors of cerebral infarction

after craniotomy hematoma removal in patients with craniocerebral injury
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Table 2 Multivariate Logistic regression analysis of influencing factors of cerebral infarction after craniotomy hematoma removal in patients with

craniocerebral injury
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Figure 1 Nomogram model for predicting the risk of cerebral infarction
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after craniotomy hematoma removal in patients with craniocerebral injury
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[ Abstract] Objective To analyze the risk factors for post—traumatic acute diffuse brain swelling (PADBS) after
traumatic brain injury (TBI) , and construct its nomogram prediction model. Methods A total of 245 TBI patients admitted
to People’s Hospital of Danyang from April 2019 to October 2021 were selected and divided into PADBS group (n=69) and
non-PADBS group (n=176) according to whether PADBS appeared after TBI. The clinical data of all patients were collected,
the influencing factors of PADBS in TBI patients were analyzed by multivariate Logistic regression, and the risk factors were
introduced into R 3.6.3 software and rms package to construct the nomogram prediction model of PADBS in TBI patients; the ROC
curve was drawn to evaluate the discrimination of the nomogram prediction model in predicting PADBS in patients with TBI; the
calibration curve was drawn and Hosmer—Lemeshow goodness of fit test was performed to evaluate the accuracy of the nomogram
prediction model in predicting PADBS in patients with TBI. Results There were statistically significant differences in age, TBI

to treatment time, incidence of aspiration, incidence of hypotension, hematoma thickness of intracranial CT, incidence of cerebral
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hernia, incidence of multiple injuries, incidence of primary brain stem injury and Glasgow Coma Scale (GCS) score between

PADBS group and non—PADBS group (P < 0.05) . Multivariate Logistic regression analysis showed that the TBI to treatment time
> 3 h [OR=8.213, 95%CI (3.615, 18.659) | , aspiration [OR=8.019, 95%CI (2.818, 22.818) ], primary brain stem injury
[OR=27.736, 95%CI (7.571, 101.616) |, GCS score < 8 [OR =8.677, 95%CI (3.544, 21.242) | were the risk factors for PADBS in
patients with TBI (P < 0.05) . The nomogram prediction model of PADBS in patients with TBI was constructed based on the above

risk factors. The ROC curve analysis showed that the area under the curve of the nomogram prediction model in predicting PADBS

in patients with TBI was 0.831 [95% CI (0.765, 0.897) | ; the calibration curve of the nomogram prediction model for predicting

PADBS in patients with TBI was basically consistent with the actual curve, and the Hosmer—Lemeshow goodness of fit test showed

that the fitting effect of the nomogram prediction model was good (X *=6.272, P=0.180) . Conclusion TBI to treatment time > 3 h,

aspiration, primary brain stem injury and GCS score < 8 are the risk factors of PADBS in TBI patients. The nomogram prediction

model of PADBS in TBI patients based on the above risk factors has good discrimination and accuracy.
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R PADBSHFITEPADBSALEH K FOR AL (n (%) )
Table 1 Comparison of clinical data between PADBS group and non—
PADBS group
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Table 2 Multivariate Logistic regression analysis of influencing factors of

PADBS in patients with TBI
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R 7E 2 M (http: //111.229.212.9: 3838/inomogram/ )
2RI TBIE 2 & B PADBSHY S LR R HUMAR Y, L& 1,
ROCHIZR A B4 R, 180 4R R F AR A8 T TR AR
HREPADBSI L T AU A0.831 (95%CT (0.765,
0.897) ), ULIE2; 5L BB AN TBIE # 4 4
PADBSHIAE HE 4R 5 L Prill AW &, WE3;
Hosmer—Lemeshowfd &5 BEKG IR 45 S 7, 1291 £k [ 1
TSR P AROR RAF (x°=6.272, P=0.180) .
3 iTig

TBUE 28R WWH PR P2 RS540 7 . PADBS
FETBUG BGLHL Z P, A7 CTARG A af DL AU A A
BRI 0 HEIN L R HLE R IR, (R
WA, RETBURH I LE ! o TBUR & /EPADBS
B UE BRI AL, IR SRR R, M
TG RIGITHMERE . 25535, PADBSZZ M TBIA
FHWEANRMGERINE " Wik, WETBUG K&

%{E ( 6} ) 0 10 20 30 40 50 60 70 80 90 100

>3h

RIS 5

#
N e ) i
JFRMMT £
. <8%
GCSIER wip
E‘ﬁ ( % ) 0 50 100 150 200 250 300
s ERER 4 3 2 - 0 1 2 3 4 5 6
ﬁiim”ﬂ%g 0?1 0i2 0j30f40?50?60?7 0?8 Uf9

TE: TBI=/AM, GCS=HERIIAF Bk ik 3
Bl TBIEH & PADBSFILE el B
Figure 1 Nomogram prediction model of PADBS in patients with TBI

0.8

0.6

R

0.2

1 1 1 1 ]
0 0.2 0.4 0.6 0.8 1.0

1-Hp5 B
B2 FULK BRI B TBLE & % A4 PADBSHYROCHH £k
Figure 2 ROC curve of PADBS in patients with TBI predicted by

nomogram prediction model




. 50 .
10
08
L oosp
@
X oaf
SEPRITZL
sl — i
’ = AR LR
| | | | |
0 02 04 06 08 10
TiAE A

B3 HULk I TR B TR % A PADBS R i 2
Figure 3 Calibration curve of nomogram prediction model in predicting
PADBS in patients with TBI

PADBSHIfG 6 R Z AR F 06 ZE . B 2R IR R HLAT a7 3% |
AL Z EACH, RELE A AR ) Z I a6 N 2
HETTAN I A 00— P R 0 et KU 27 B
B 2F AR5 4 PSRN T T 2R i o005 2 i UK
KRR T REE AT Y ML AL AR FE & X
G 10| PR R A R A I A XU T 4y
T, 245 H A A T AL RE

AHFFE I T TBIR # & E PADBSHY 1 [ X £ 48 1 471
e A, HARWF . (1) TBIEIRYITAE >3 h
FETBIE A KA PADBSHIG R 2R, 7851 2 1] i 452 Y
HPES 62,7058, BT ILRAFTREAN T . TBIZIRYT
o PR R s R P R s T A TS RS, IR 2 A
M0 BT RA W AT BE & AR — R AV AE (AR it A
K3e ), BEMHEAIPADBS & A4 Kb, ik, —H &4E
TBI, WEBSURPOR 5 2k B E R TROA. (2) =%
FETBIE A KA PADBSHIfG R 2R, 751 2 1] i I 452 7Y
HPESrR62.3048, SrHr LR FTREAN T : TBIEE &
ARG BRI SR NI FIRGE , X ARRH
FERAE, UMK WA B RN EZE RS FAEE
S AR A B, Sk s R SR R s TR
IR TR PO BIR, SEORG, LR
Yy AT R A, SRR N R PADBS & A X
Bro PE, T EUTBIEE M AGES L, # i A GEE
e (3) JRAMER TG ETBIER # & 4 PADBSHIFE
N, 78R B AR R A IE43 4 100.005, ZAfr
JRATREAN T . WG ( SRR “AefmHpdix” ) Re4ER
PRSI EBIE S, vy, fEEess ", — BT
AU A W AR D RE S, s s, R FP ARG
AR IR J1%, BE S EPADBS, R s
FgEHE L KM Sk A R T AT R B
Fiti . HRRRT RS, A5 R AT RE IR R PADBSIE WL
Hefit . FUE, INTBUAE AR &L 4005, W E

PJCCPVD  April 2022, Vol.30 No.4 http://www.syxnf.net

NP LA Z 0 (AN IERPI RS AL ), DUSATRE

WA TR . (4) GCSTFAr <8 ETBLRH &

HPADBSHIfGIS 3R, FE 54 & A 2 v 137 53R

64.607% . BRENNANZE " BEFE %W, GCSIE/METBIME

HCEARE R S bR, GCSTEM IR TBLE & 4

AR A, B & A PADBS,

AMBIFFE I — 2 X ey 11 51) 28 Vel T A 7Y R4 7 35
SR EIR, L LA F TBLE # & 4 PADBS
A2 T AL A0.831 (95%CT (0.765, 0.897) ), 1%
H) 2 P AS B SN TBAR & A PADBS RO R HE I 26 5
PR FIEAW G, Hosmer—LemeshowfU\ 51 B K6 565 2%
s, BONLEREGHOR R, RUET Fidfak A
F MR TBIE & 4 PADBS 1| 2 I TR0 A5 ) B AT R
U 04 DX 0 B SRR o (AR I A X6 ) S 4 27 £ el T )
PEARIPEA T AN IE , (HELAMEM:AZBE .

g5 BT, TBIRJAYTIAI>3 h, &0, J5 A& PEm
TH05 . GCSIEAr <8/ ETBIUEE & EPADBSHfEK:
F, BT LGRS F R TBLE # & 4 PADBS )
L TR R BAT R A7 A X o3 B R

M Trak: INSMAT LM B SR, AP
FaG TR, BRI E BB, AuRE. BT
X, AL FGREIER AT, SR 0T
BEEE;, BH. #RE, PHRTHBKE.
EL i

AL A @ ¥R,
230k
[1] CAPIZZI A, WOO J, VERDUZCO-GUTIERREZ M.Traumatic

brain injury: an overview of epidemiology, pathophysiology, and

medical management [ J | .Med Clin North Am, 2020, 104 (2) :
213-238.D01: 10.1016/j.mena.2019.11.001.

(2] #8AE, EIHAm, xRS, 500055 3R 20k vk v i i Ak
RIS SR (1] EBRph 2= 2SR =0k, 2020, 47
(4) : 404-408.DOI: 10.16636/j.cnki.jinn.2020.04.012.

[3] g5, JU M, Bt S TCPWETIAE G 45 1 S Wik i 4 i
AT R AR S [0 ] RN EERL K2R 2R3, 2021, 41
(9) : 672-676.DOI; 10.3969/j.issn.2096-3882.2021.09.010.

[4] IMEFE, PMET, AR B Bk =080 S 7 25 B R
FEARIAYT bk Wi o o ke 7884 P AR (5 AR [ ] i S
ZPRLRE, 2018, 26 (10) @ 640-643.

[5] BEAE, MR, 258, S MG SPETRIE VNG BKAT 5Tk
[J] ZBE=, 2017, 38 (12) @ 1621-1623.DOT: 10.3969/
j.issn.1000-0399.2017.12.037.

[6] PRAEE, Bh24HT, FE—BL, 45 a0 A R
FEMIMERUEEPADBS T AR PR ST (1] rhiedh 2 2 44
A, 2021, 20 (3) : 288-293.DOI: 10.3760/cma.j.cnl15354-
20200722-00589.

[7] PAVLOVIC D, PEKIC S, STOJANOVIC M, el al.Traumatic brain



SEEFHC 0 I 905 2% 7. 20224F4 A 553045 55410)

FARIAE: http://www.syxnf.net - 51

injury: neuropathological, neurocognitive and neurobehavioral
sequelae [ J | .Pituitary, 2019, 22 (3) : 270-282.DOI:
10.1007/s11102-019-00957-9.

[8] ZIVKOVIC V, CVETKOVIC D, OBRADOVICD, et al.Mechanism
of brain swelling in cases of brain evisceration due to catastrophic
craniocerebral injury—an autopsy study [ J | .Forensic Sci Med
Pathol, 2020, 16 (1) : 107-112.DOI: 10.1007/s12024-019~
00207-1.

(O FWIfh, BEREE, JMe, 4 T A0 M i 0 i i B+ AR S
BNEVRIE PR — ) [1] pEIfiZas, 2018, 34 (3) :
279-281.DOI: 10.3760/cma.j.issn.1001-8050.2018.03.016.

(101 &%, VEAH, HRPFAT, % 0= 4 51 3 F s oy s
TE B 455 P 2 T i B e KRR R [0 ] ARl
PiZkiz, 2017, 33 (11) : 990-993.DOI: 10.3760/cma.
j.issn.1001-8050.2017.11.007.

(11 ] MR, AR, BREE UM 5 R 18 1 A K (3 5 )
W [1] RSB SI6IY, 2020, 31 (4) @ 621-622.

[12] FB, Jeit, Flnl, 554 Q050 HIRA 28 235 6 W
eI R S TR T8 kI i R R AR T ] p e s
A, 2017 (11) : 984-989.

[13] sk, BRIJE, 558, S ASRMCHI 2 PESTBHA B
WUREFE 825 A 1 R FHRE TR R R BB RL R e sy [ ] IR

DAL, 2020, 36 (7) @ 608-612.DOI: 10.13201/
jissn.1001-1439.2020.07.006.

[14] T8CE, SLm, XB3CUE, S5 A RACTIN 2 B PR 8 &
JE Pl 2 A IR B 9 2k PRBSE R f sy. [ ) BRI IR 2
2019, 46 (5) : 798-803.

[15] #Ems, rhmeid, o5 I 58 I A5 A8 3 A M FRUK 1 72 o R
Rt RAN L BRI sy [ ] W elssh e, 2021, 26
(2) : 305-308.DOI: 10.3969/j.issn.1009-7147.2021.02.054.

[16 ] WMk, Rut, BRopas, S 02k Pl JRURS: TR B34l A v e
TETT Y H AL R AE R XU [ 7] v S P 28 2
A&, 2021, 24 (1) : 19-24.D0I: 10.12083/SYSJ.2020.22.006.

[17] £8B, TIEW, BRI SE# DA 5 e i i XU 510
LB REES, [ )] P ERZRS RPN A, 2019, 45
(8) : 449-453.DOI: 10.3969/j.issn.1002-0152.2019.08.001.

[ 18] SR, M, EOHE SN T 0 A PE DR P o i e A
Jerszme [ ] RS s Rk, 1998, 15 (2) @ 158-159.

[19] BRENNAN P M, MURRAY G D, TEASDALE G M.Simplifying
the use of prognostic information in traumatic brain injury.Part
1: the GCS—pupils score: an extended index of clinical severity
[J].) Neurosurg, 2018, 128 (6) : 1612-1620.DOI:
10.3171/2017.12.JNS172780.

(ki HH: 2022-01-23; f&RIHB: 2022-03-22)
(ARGl ks )

( B3ESE4601)

[11] CHEN P C, TSAISH, CHEN Y L, et al.Post-traumatic cerebral
infarction following low—energy penetrating craniocerebral injury
caused by a nail [ J ] .J Korean Neurosurg Soc, 2014, 55 (5) .
293-295.D01: 10.3340/jkns.2014.55.5.293.

[ 12 ] 56k 3 20 0 40 9 & B0 13 1 A R AE 1 A O A 6 PR 25 43
(D] 7M. TIMERER:, 2014,

(13 ] ARG, o, FERw, S5m0 000 A S5 I A A 16 B
PERHT [J] . hESHER], 2018, 45 (4) : 12-14.D0I:
10.3760/cma.j.issn.1674-4756.2018.04.004.

(14 ] KPR, hubeh, P9 28 o 28 450 3 I R Jim 4 A 2tk
MRAESER) R R ()] ER IR 2R, 2019, 24

(10) : 624-626.DOI: 10.13798/j.issn.1009-153X.2019.10.015.

[15] SERVER A, DULLERUD R, HAAKONSEN M, et al.Post—
traumatic cerebral infarction.Neuroimaging findings, etiology and
outcome [ J ] .Acta Radiol, 2001, 42 (3) : 254-260.

[16] BaARis, PROGIE. BRMs, 453 0I5 05 1 2% AT ZE 1) i B
HET ()] R EIGRs MR e, 2017, 22 (10)
695-697.DOI: 10.13798/}.issn.1009-153X.2017.10.008.

[17] =5k, VLA, 907, S5 2 NG R T AU E 1Y 15
WESHT (1] BeMfpiseas, 2014 (11) : 1182-1184.DOI:

10.3969/j.issn.1671-6450.2014.11.025.

L8 ] VRSRE, L7, £y, A AR5 0 Uik AT 5L
fE iR & Wlogistic/ M [1] P EEET], 2018, 53 (3) : 293-
296.DOI: 10.3969/j.issn.1008-1070.2018.03.014.

[19] EuK, Bk, #Ma4s, 455 BA0 00k i 0 % AR5 o
UatEAE s i R R a7 [0 ] P fefifideak, 2019, 35
(1) : 57-61.DOI: 10.3760/cma.j.issn.1001-8050.2019.01.011.

[20] STROBEL R J, LIANG Q X, ZHANG M, et al.A preoperative
risk model for postoperative pneumonia after coronary artery bypass
grafting [ J] .Ann Thorac Surg, 2016, 102 (4) : 1213-1219.
DOI: 10.1016/j.athoracsur.2016.03.074.

(20 ) B9, AR, 20T, S UG 00 AR S5 O 42 it &6 i e
DR PR 9 £ el A A 2 B R B9 W44 [ ] e
Peiggeik, 2019, 18 (12) @ 1209-1214.DOI: 10.3760/cma.
J-issn.1671-8925.2019.12.004.

[22] £, BRilfe, il &5 380S0 500 8 T BUR dh % i
FEAARfER AR (1] eI, 2013, 33 (11) -
1326-1328.DOI: 10.3760/cma.j.issn.0254-1416.2013.11.009.

CHSCRR T30S 2021-12-24; & F1IB: 2022-03-07)
(ARl )





