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ABSTRACT Objective: To explore the clinical value of intracranial pressure, intracranial temperature, serum D-dimer (D-D) and
albumin in predicting the postoperative short-term prognosis of patients with severe traumatic brain injury (STBI). Methods: 124 patients
with STBI who were admitted to our hospital from March 2020 to January 2022 were selected. All patients were treated with
craniocerebral surgery. 3 months after operation, according to the difference of Glasgow Outcome Scale (GOS) score, they were divided
into 43 cases in the poor prognosis group (GOS score <3 scores) and 81 cases in the good prognosis group (GOS score >3 scores). The
postoperative intracranial pressure, intracranial temperature, serum D-D and albumin levels at admission were recorded. The influencing
factors of poor short-term prognosis in patients with STBI were analyzed by multivariate Logistic regression model. The receiver
operating characteristic (ROC) curve was used to analyze the efficacy of intracranial pressure, intracranial temperature, serum D-D and
albumin levels in predicting the poor short-term prognosis of patients with STBI. Results: The postoperative intracranial pressure and
serum D-D level at admission in the poor prognosis group were higher than those in the good prognosis group, and the postoperative
intracranial temperature and serum albumin level at admission in the poor prognosis group were lower than those in the good prognosis
group (all P<<0.05). The age in the poor prognosis group was older than that in the good prognosis group, the Glasgow Coma Scale
(GCS) score at admission was lower than that in the good prognosis group, and the incidence of multiple injury, brain hernia,
hypernatremia and brain stem injury was higher than that of the good prognosis group (all P<<0.05). Multivariate Logistic regression
analysis showed that postoperative intracranial pressure (higher) and serum D-D level at admission (higher) were risk factors for poor
short-term prognosis of patients with STBI (P<<0.05), and postoperative intracranial temperature (higher) and serum albumin level at
admission (higher) were protective factors for poor short-term prognosis of patients with STBI (P<<0.05). ROC curve analysis showed
that the area under the curve (AUC), sensitivity and specificity of the combined detection of intracranial pressure, intracranial
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temperature, serum D-D and albumin levels in predicting the poor postoperative short-term prognosis of patients with STBI were higher

than those of the above four indicators. Conclusion: Postoperative intracranial pressure, intracranial temperature, serum D-D and albumin

levels at admission are the influencing factors for the postoperative short-term prognosis of patients with STBI. The combination of the

above four indicators is of high value in predicting the poor short-term prognosis of patients with STBI after surgical treatment.
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Table 1 Comparison of postoperative intracranial pressure, cranial temperature and serum D-D and albumin levels between the two groups at admission

Indexes Poor prognosis group(n=43) Good prognosis group(n=81) t P
Postoperative intracranial
58.47+1.35 18.41+1.20 169.354 0.000
pressure(mmHg)
Postoperative cranial
5 32.61+0.59 38.02+0.34 55.440 0.000
temperature(C )
D-D on admission(mg/L) 5.28+1.05 2.25+0.31 18.500 0.000
Albumin on admission(g/L) 30.03+5.21 35.83+9.12 4.504 0.000
R 2 MAIRKZ R
Table 2 Comparison of clinical data between the two groups
Items Poor prognosis group(n=43) Good prognosis group(n=81) X/t P
Age(years) 56.23+6.23 40.12+4.19 15.227 0.000
Gender(male/female) 25/18 52/29 0.438 0.508
Time from injury to
. 1.51+0.35 1.43+0.39 1.126 0.263
admission(h)
GCS score(scores) 4.61+1.03 6.23+1.09 8.026 0.000
Intracranial hematoma 17(39.53%) 30(37.04%) 0.074 0.785
Multiple injury 20(46.51%) 15(18.52%) 10.865 0.001
Cerebral hernia 13(30.23%) 4(4.94%) 15.191 0.000
Hypernatremia 15(34.88%) 11(13.58%) 7.693 0.006
Brain stem injury 21(48.84%) 14(17.28%) 13.804 0.000

%3 STBI BEARFEHIER
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Table 3 Multivariate Logistic regression analysis results of influencing factors of short-term poor prognosis in patients with STBI

Indexes/factors Assignment B Se Wald P OR OR 0.95C1
Constant - 0.024 0.011 5.211 0.022 - -
Intracranial pressure ) )
. Prototype continuous value input 0.094 0.032 8.539 0.003 1.099 1.031~1.170
(higher)
Cranial temperature ) )
) Prototype continuous value input -0.068 0.017 15.183 0.000 0.934 0.903~0.967
(higher)
D-D level(higher) Prototype continuous value input 0.186 0.051 13.306 0.000 1.205 1.090~1.331
Albumin level(higher) Prototype continuous value input -0.100 0.037 7.494 0.006 0.905 0.842~0.972
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Table 4 Efficacy of intracranial pressure, cranial temperature and serum D-D and albumin levels
in predicting postoperative short-term poor prognosis of patients with STBI
Indexes AUC(0.95CT) Threshold Sensitivity(n/N) Specificity(n/N) Jordan index Accuracy(n/N)
Intracranial
0.719(0.471~0.970) 33 mmHg 0.698(30/43) 0.741(60/81) 0.439 0.726(90/124)
pressure
Cranial
0.709(0.492~0.929) 34°C 0.744(32/43) 0.679(55/81) 0.423 0.702(87/124)
temperature
D-D 0.695(0.400~0.981) 4 mg/L 0.698(30/43) 0.667(54/81) 0.365 0.677(84/124)
Albumin 0.709(0.437~0.966) 32¢g/L 0.721(31/43) 0.679(55/81) 0.400 0.694(86/124)
Four joint 0.867(0.799~0.921) - 0.884(38/43) 0.827(67/81) 0.711 0.847(105/124)
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Fig.1 ROC curve of the efficacy of intracranial pressure, cranial
temperature and serum D-D and albumin levels in predicting postoperative

short-term poor prognosis of patients with STBI

Je AR TR RBP4 ST HUs Al R R B AR IR K &
BOLRE ARG S AU ) BLBAT PSR, (8 5 4
SiE R KBS A, R BB T RS it T 0 22 R
SAE—E R SR R T BOMERE , R0 R, T
TN T R B B, o EHR M R i A Qs ORg  R—
FINIFRAE , 25 B AT B B R P2, GCS 2 IR
FHVAIEA S Bk R RE A TR, P AR, B e f8 8 R TRUR
A2, STBLM™ i, FUm 22>, o B MLAE ) 2 A 2 fre iE /g
T2 PR LA PR BRI A R TR, TS SR A PR 9757 AL
P RN, S ECIUE A R IR s 2 i A K
Dy RN R BT, IR REZE AL, IR OB ER, &
BURATET XU

ABFFEESR T, WS A RAABER M D-D KPR
PPN R T R A 2 i L AR A S A B I 1 2 P 7K
T PG R4r4, BEZINE Logistic [a1JH 7347 4 8L, ARJ5 fil
P CBE R ) B A B 1L D-D 7KF- (¢85 ) /& STBI A AR5
FEHITIUR A KB P ER A i (B ) LA B I F

SR P AR T ASE T A, BRI, AR5 v il T 2
STBI @ PR IR PG A RN R . R HES
KPR RRAR , F 3 50 O F A AR 9 MLAE , 4k 17 250 R 2 TR L e
Zaw B YIRE L Y XS B4, e 22 ma B L P, ABEmT I
FIEE FKCE TRt AR P R . 28 ROC 2 s#r il 4s 2R
718 LA P A 1L D-D AR FKSF A A T STBI
BAEARE USRI R i AUC (0.95CT) 4 0.867
(0.799~0.921), REEH 0884 (38/43), R JEF R 0.827
(67/81), 5 T LR VYIS AR B A I , A7 B T 1l PRl A8
AR5 LTS A B A A2 XU

g5 PRI AR5 P He B ABER 1L D-D i j2 STBI i
HARJG R TS AN R FE RS PR 2R, AR5 L A BE IR I
FTFRGE AR, B A E iR P Ay B T STBI
BETARIGYT 5 RIS AN B A A AU

% % 3L #K( References )

[1] Capizzi A, Woo J, Verduzco-Gutierrez M. Traumatic Brain Injury: An
of Epidemiology, and Medical

Management[J]. Med Clin North Am, 2020, 104(2): 213-238
[2] Abdelmalik PA, Draghic N, Ling GSF. Management of moderate and

Overview Pathophysiology,

severe traumatic brain injury [J]. Transfusion, 2019, 59 (S2): 1529-
1538

[3] O'leary RA, Nichol AD. Pathophysiology of severe traumatic brain
injury[J]. J Neurosurg Sci, 2018, 62(5): 542-548

[4] Pavlovic D, Pekic S, Stojanovic M, et al. Traumatic brain injury:

neuropathological, neurocognitive and neurobehavioral sequelae [J].



- 4776 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.24 DEC.2022

Pituitary, 2019, 22(3): 270-282

[5] Jha RM, Kochanek PM, Simard JM. Pathophysiology and treatment of
cerebral edema in traumatic brain injury [J]. Neuropharmacology,
2019, 145(Pt B): 230-246

(6] 75 5%, th £4%, B8, 5. Ra B A T ARG F R & 69 IRk
R B st deF SOD RN E 6% v [J]. IR A4 B &, 2020, 20
(14):2758-2761

[7] Zhang J, He M, Song Y, et al. Prognostic role of D-dimer level upon
admission in patients with traumatic brain injury [J]. Medicine
(Baltimore), 2018, 97(31): e11774

[8] #% %%, & 41A1. 745} o NSE CRP & D- = R kAT £l 55 i
JEAR4% B e TS 60 % AJ]. WL AR B 25, 2019, 59(26): 65-67

[9] Wiedermann CJ. Use of Hyperoncotic Human Albumin Solution in
Severe Traumatic Brain Injury Revisited-A Narrative Review and
Meta-Analysis[J]. ] Clin Med, 2022, 11(9): 2662

[10] B ERha4 2 ER &, PRV ZOGERER S F
) R 45 R PR B % R R[], o 4 A 2o 4 &, 2011, 27
(10): 1073-1074

[11] Teasdale GM, Pettigrew LE, Wilson JT, et al. Analyzing outcome of
treatment of severe head injury: a review and update on advancing the
use of the Glasgow Outcome Scale [J]. J Neurotrauma, 1998, 15(8):
587-597

[12] 24, BEE, R, F. RARAMN B A £ HKRE Hhk g EA
PRIBAR A & A ARG AR | S8 7 e Am A 22 2 B B T
[T, B A E i &, 2022, 22(6): 1131-1136

[13] Meyfroidt G, Bouzat P, Casaer MP, et al. Management of moderate to
severe traumatic brain injury: an update for the intensivist [J].
Intensive Care Med, 2022, 48(6): 649-666

[14] Marini CP, McNelis J, Petrone P. Multimodality Monitoring and
Goal-Directed Therapy for the Treatment of Patients with Severe
Traumatic Brain Injury: A Review for the General and Trauma
Surgeon([J]. Curr Probl Surg, 2022, 59(4): 101070

[15] Rk, kg, A, 5. B H0aUE ARG A EH# 4 Bl &4
PRI & TUS 49 alJ]. F B E T, 2018, 53(9): 1000-1002

[16] M &, ¥, &%, 4. INR . HbAlc.ICP 5 /i iz Sh 45 & & Ab 22 4
AR W A8 K BT FRUG 69 T AL 54 (7). B 5l KA R,
2022, 39(2): 284-286

[17] Diaz-Pacheco V, Vargas-Medrano J, Tran E, et al. Prognosis and
Diagnostic Biomarkers of Mild Traumatic Brain Injury: Current
Status and Future Prospects [J]. J Alzheimers Dis, 2022, 86 (3): 943-
959

(18] &4k, AW, AL TR ARG EFRREL o fit &4 R R
TG o e B & A#)]. B E 7 & 25, 2019, 29(5): 591-593

[19] FR4EAZ, SRRIA), R, 5. &M AmAAG &5 TR MG ML B E

ST L 7 EAF X 2232 4R, 2019, 50(1): 112-116

[20] (e gk K M54 A Fe B & B g R3R)F KA. S 45
e Yk ZOVE IR ARG 0 T B B b R IEAT]. Ve RAY 2 S F
&, 2020, 17(3): 241-249, 253

[21] sk, FABESF, FRE 4, . I 2 2 N R B 72 U S UG B
BB E B EARY B RN J]. FRENZEFRE,
2021, 20(5): 488-494

[22] Quifiones-Ossa GA, Durango-Espinosa YA, Padilla-Zambrano H, et
al. Current Status of Indications, Timing, Management,
Complications, and Outcomes of Tracheostomy in Traumatic Brain
Injury Patients[J]. J Neurosci Rural Pract, 2020, 11(2): 222-229

[23] Hageman G, Nihom J. A Child Presenting with a Glasgow Coma
Scale Score of 13: Mild or Moderate Traumatic Brain Injury? A
Narrative Review[J]. Neuropediatrics, 2022, 53(2): 83-95

[24] van Dijck JT, Reith FC, van Erp IA, et al. Decision making in very
severe traumatic brain injury (Glasgow Coma Scale 3-5): a literature
review of acute neurosurgical management[J]. J Neurosurg Sci, 2018,
62(2): 153-177

[25] Chou R, Totten AM, Carney N, et al. Predictive Utility of the Total
Glasgow Coma Scale Versus the Motor Component of the Glasgow
Coma Scale for Identification of Patients With Serious Traumatic
Injuries[J]. Ann Emerg Med, 2017, 70(2): 143-157.e6

[26] A A&, FA5. S st A RS &4 TS 0 Healll 7
B EA K F IR, 2013, 35(6): 696-697

[27] Zimphango C, Alimagham FC, Carpenter KLH, et al. Monitoring
Neurochemistry in Traumatic Brain Injury Patients Using
Microdialysis Integrated with Biosensors: A Review [J]. Metabolites,
2022, 12(5): 393

[28] A K%, E 25, T A 45 MR A5 4% 69 /R AR B 5 4 Z ]
JIUEHE S, 2021, 28(10): 845-849

[29] #hITAL, 3Ko7 b, BR3G K. D- —JRAK P- 4% (CNP 24145 1
T A % P o F ik KT RO R LT o A At a5 A e T
Ze &, 2019, 5(6): 330-335

[30] %44, PR R, 27Uk, . B A UG AL e &4 D- Rk A=
R CREEOWREATGEHAREAL [J]. FEEHEF,
2019, 39(9): 878-881

[31] EAr, #3E, FHiEve. ¥ EA A4 ARG B 5t fh o) i TR
UG 9 #ra[l]. B E F 55 R, 2017, 14(10): 1464-1466

[32] ZAZ, vhih, B, F. D- ZRAK - MR 5 AF) B 45 1 A TR
J& 695 ART]. B Z 8 E 5, 2002, 22(1): 37-38

[33] B4h, T I, Z B, F. KA BAKR G & A R
1 BB A B AR F R B ALEE S RBRA TG Y]] R E
F 4 &, 2021, 37(17): 2233-2237

(L% 4746 TT)

[26] M B, AAN, B, 5 ARG AZ AT S T REERS A
% 7497 Lauge-Hansen ¢ )5 4h# R IV ER A H F47[J]. PEE LS %
A 4 &, 2021, 36(2): 205-207

[27] %%, B kg, TA=4k. )5 SMUNE B R AR E SAT S 9T -G
shak IV B BRE Y B4 KRG BB I eg 7 2 [J]. 16 R 5w 4
&,2019, 39(2): 330-337

(28] % g 4&, K45, XIKF, 5. 6 MM T AL ARARERAT W B2 08 7

J& Pilon B a7 [J]. ¥ HE 5 X ¥ 545 4 &, 2020, 35(4): 422-424

[29] Nery C, Baumfeld D. Anterior and Posterior Ankle Impingement
Syndromes: Arthroscopic and Endoscopic Anatomy and Approaches
to Treatment[J]. Foot Ankle Clin, 2021, 26(1): 155-172

[30] F 3%, xd& X, Ak, 4. AT AN 5 MU A S8 T SR A T
J& B A 0497 ORI 52 A BB IE R4 &, 2020, 17(1): 191-194



