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SUMMARY: Intracranial aneurysm is a common cerebrovascular disease with high mortality. Neurosurgical clipping for the
treatment of intracranial aneurysms can easily lead to serious postoperative complications. Studies have shown thaiventraoperat
monitoring of the degree of cerebral ischemia is extremely important to ensure the safety of operation and improve tlsegprognosi
patients. Aim of this study was to probe the application value of combined monitoring of intraoperative neurophysiologaraignoni
(IONM)-intracranial pressure (ICP)-cerebral perfusion pressure (CPP) in craniotomy clipping of intracranial aneurysmsugrgm Jan
2020 to December 2022, 126 patients in our hospital with intracranial aneurysms who underwent neurosurgical clippingmisre rando
divided into two groups. One group received IONM monitoring during neurosurgical clipping (control group, n=63), and ghewgher
received IONM-ICP-CPP monitoring during neurosurgical clipping (monitoring group, n=63). The aneurysm clipping and neviaaturolog
deficits at 1 day after operation were compared between the two groups. Glasgow coma scale (GCS) score and natiordl institutes
health stroke scale (NIHSS) score were compared before operation, at 1 day and 3 months after operation. Glasgow outcome scale
(GOS) and modified Rankin scale (MRS) were compared at 3 months after operation. All aneurysms were clipped completely. Rate of
new neurological deficit at 1 day after operation in monitoring group was 3.17 % (2/63), which was markedly lower theorttrat in
group of 11.11 % (7/30) (P<0.05). At 1 day after operation, in monitoring group, GCS score was remarkably higher whiled#HSS sc
was lower than that of control (P<0.05). At 3 months of postoperative follow-up, 5 cases were lost to follow-up in coptesidytbu
cases were lost in monitoring group. Excellent and good rate of GOS grading in control group was 89.65 % (52/58), ansB#38)2 % (
in monitoring group. In addition, the excellent and good rate of mRS grading in control group was 91.38 % (53/58), an(b6/&8p %
in monitoring group, there was no remarkable difference in the excellent and good rate of GOS and mRS grading betweeutige two g
at 3 months after operation (P>0.05). Combined monitoring of IONM-ICP-CPP can monitor the cerebral blood flow of pat&nts in re
time during neurosurgical clipping, according to the monitoring results, timely intervention measures can improve thersssscious
state of patients in early postoperative period and reduce the occurrence of early postoperative neurological deficits.
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INTRODUCTION

Intracranial aneurysm, an abnormal bulge of agomplications (Jiangt al, 2020; Leeet al, 2022). In
intracranial artery, is a common cerebrovascular disease WiBurosurgical clipping, temporary occlusion of the parent
high mortality (Fig. 1) (Sharmet al, 2020; Rahmaretal,  artery, misclamping of important blood vessels, vasospasm,
2022). The surgical methods of intracranial aneurysmgenosis, thrombosis, excessive traction of brain tissue and
mainly include neurosurgical clipping and interventionahjury of small perforating arteries usually result in
embolization, both of which have the risk of ischemitraoperative cerebral ischemia or severe brain tissue injury,
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Anatomical representation of intracranial aneurysms

Site of Patient’s Aneurysm

Inferotateral trunk

Circulus arteriosus cerebri (Willis) View of C1-C5 segments of internal carotid artery
Fig. 1. Schematic view of intracranial aneurysms of the brain base.

which leads to severe neurological dysfunction and even deathlONM-ICP-CPP in neurosurgical clipping. Therefore, in
after operation (Meling & Lavé, 2019; Xt al, 2020a). How this study, IONM-ICP-CPP monitoring was used in
to take effective measures to reduce the occurrence ridurosurgical clipping, timely intervention measures were
complications has always been a difficult problem faced ligken according to the monitoring results, which is to explore
neurosurgeons. Intraoperative neurophysiological monitorints effect on improving the consciousness state of patients in
(IONM) can reflect the function of cerebral cortex and nervehe early postoperative period and reducing the early
conduction in functional areas, the range of warning valug®stoperative neurological deficit, so as to provide reference
can be used to judge whether there is ischemia and remindfibieclinical implementation of neurosurgical clipping. The
surgeon to make timely adjustments to ensure the safetyreport as follows.

operation. However, the monitoring results are mostly

prediction, without specific quantitative values, so the degré¢ATERIAL AND METHOD

of cerebral ischemia cannot be accurately determined (Xiao

et al, 2020; Lvet al, 2020). Studies have shown that the5eneral information. From January 2020 to December
changes of intracranial pressure (ICP) and cerebral perfusidd22, a total of 126 patients in our hospital with intracranial
pressure (CPP) are related to patient's condition, increaseaokurysms, who underwent neurosurgical clipping were
ICP leads to the decrease of cerebral blood flow and CRRlected, were randomly divided into control and monitoring
thus brain tissue was accelerated damaged during operatipoup (n=63/each). Hunt-Hess grading criteria were shown
(Schizodimogt al, 2020; Hawrylulet al, 2022). At present, in Table I. There was no prominent difference between the
few studies have investigated the role of combined monitorirttgro groups (P<0.05) (Table I1), which was comparable.

Table I. Hunt-Hess grading.

Grade Symptom

| There were n@bvious symptoms or mild bdache and mild nuchal idtity

Il Moderate/severe headache, neck rigidity or cranial nerve palsy

I Drowsiness, confusion, and mild focaturologic deficits wereoted

v Moderate/severe hemiparesis, early decerebolic rigidity ammhaaticnervous system dysfunction
Moderate/severe hemiparesis, early desencephalic rigidity amdoanicnervous system dysfunction,
agonal state
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Table 1. General data of the two groups.

Group Control Group Monitoring X?/T Value P value
(N=63) Group (N=63)
Male/Female (cases) 28/35 30/33 0.128 0.721
Mean age (years) 56.87+7.32 57.26+7.43 0.297 0.767
Mean aneurysmsize (cm) 1.50+2.60 1.40+2.70 0212 0.833
Hunt-Hess grading | 13(20.63) 12 (19.05) 0.050 0.823
1l 21(33.33) 24 (38.10) 0311 0577
1] 23(36.51) 20(31.75) 0.318 0573
\Y, 6 (9.52) 7 (11.11) 0.086 0.770
Single aneurysm  Internal carotid artery aneurysm 8 (12.70) 7 (11.11) 0.076 0.783
Anterior cerebral aneurysm 5 (7.94) 6 (9.52) 0.099 0.752
Anterior communicating aneurysms 14(22.22) 12(19.05) 0.194 0.660
Middle cerebral aneurysm 17 (26.98) 18(28.57) 0.040 0.842
Posterior communicating aneurysms 11(17.46) 13(20.63) 0.206 0.650
Vertebrobasar aneurysms 2 (317 3(4.76) 0.208 0.648
Others 1 (159 0 (0.00) 1.008 0.315
Multiple aneurysms 5 (7.94) 4 (6.35) 0.120 0.729
Aneurysm rupture and hemhbage 27(42.86) 29(46.03) 0.129 0.720
Unruptured aneurysm 36(57.14) 34 (53.97) 0.129 0.720

Inclusion and exclusion criteria. Inclusion criteria: (1) (MEP) and somatosensory evoked potential (SEP)
Diagnosed as intracranial aneurysm (Yoshinevtd, 1978); monitoring. The probes were firmly fixed and avoided the
(2) Meet the indications of craniotomy; (3) Preoperativgurgical incision. A Cadwell Cascade 32 electrodes
Hunt-Hess grading was I~1V; (4) Multiple aneurysms wergntraoperative evoked potential monitoring system was used,
clipped at one time; (5) Informed consent was obtained; (tcording to the international EEG 10/20 standard, the
Age of 18~80 years old; (7) Tolerance to operation; (8) Nelectrodes were placed, and the parameters were set. SEP,
other underlying diseases. MEP, scalp electroencephalogram (EEG) and brainstem
Exclusion criteria: (1) Subarachnoid hemorrhage; (2)auditory evoked ptential (BAEP) were monitored
Complicated with obstructive hydrocephalus and cerebratcording to the location of aneurysm and the related blood
hernia; (3) Electrode placement failure and stimulat&upply area, the baseline of various monitoring waveforms
malfunction; (4) With intracranial metallic implants and ayvas set after the guiding catheter was placed, and the
history of seizures; (5) With pacemaker, severehanges of various indicators during the operation were
craniocerebral injury; (6) History of cerebrovascular diseagserved. SEP warning criteria (Seidehl, 2021): early
and skull defect; (7) Endovascular intervention; (8) Previougarning is carried out according to the internationally
history of lumbar operation and lumbar fracture. recognized "50/10" standard, and the early warning standard
is a decrease in amplitude by more than 50 % or an increase
Surgical methods. Pterional craniotomy and extendedin latency by more than 10 %. MEP warning criteria
pterional craniotomy were adopted, and aneurysm clips wegsimakidou et al., 2021): when the amplitude of
used to clip the aneurysm. Control group was treated wigoampound muscle action potential decreased by 20 %~30
aneurysm clipping combined with IONM monitoring, and, neuroelectrophysiological moniteg physicians should
monitoring group was treated with aneurysm clippin@e alert, when the amplitude decreased by more than 50 %
combined with IONM-ICP-CPP monitoring. According toor the latency prolonged by more than 10 %, the alarm should
the monitoring results, once abnormal indicators were fout@ immediately raised. BAEP warning criterion (Sprenghers
during the operation, targeted measures were takenal, 2022): mainly recorded ?, ?, ? waves and interpeak
immediately to promote the indicators return to normal. latency. A latency of 1.5 ms greater than baseline or a change
in amplitude ofmore than 50 % was considered an alarm.
Monitoring methods EEG warning criterion (Al-Salmaat al, 2022): a 50 %
reduction in overall EEG amplitude and/or a 50 % reduction
IONM. After anesthesia was completed, the samia ab wave activity.
neuroelectrophysiological monitoring doctor installed the
probe electrodes on the limbs and scalp, connected @ monitoring. The ICP detector probe was placed in the
monitors and set the parameters. The probes were locatediiain parenchyma of all patients, and the detector was zero
accordance with the requirements of motor evoked potent&dt and adjusted before implantation. After careful
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observation, the ICP value was recorded 4C¥mmHg was both groups. There were 7 cases of new neurological deficits
defined as normal range, 15<I€X mmHg as mild increase, in control group and 2 cases in monitoring group at 1 day
20<ICP<40 mmHg as moderate increase and ICP>40 mmHaiter operation, the rate of new neurological deficits in
as severe increase. monitoring group was 3.17 % (2/63), which was markedly
lower than 11.11 % (7/63) in control group (P<0.05). In
CPP monitoring. Blood pressure was monitored with anmonitoring group, intraoperative monitoring indicators
electrocardiogram monitor (HP, HPM-1205A, USA),changed in 11 cases, and ischemic potential changes of SEP
CPP=mean arterial pressure (MAP)-ICP, MAP=diastolioccurred in 4 cases, which recovered to the baseline level
blood pressure+1/3 (systolic blood pressure-diastolic blodefore the end of operation, and no neurological dysfunction
pressure). occurred after operation. Ischemic potential changes of MEP
occurred in 6 cases, 2 cases recovered to the baseline level
Indicators of observation. Aneurysm clipping and new before the end of operation, while 4 cases did not recover to
neurological deficits at 1 day after operation were compard¢de baseline level, and 2 cases had mild neurological
between the two groups. That is, cerebral artery Cdysfunction after operation. Potential changes of EEG
angiography was performed at 1 week after operation tmcurred in 1 patient, which did not return to the baseline
evaluate the aneurysm clipping. At 1 day after operation, bsvel before the end of operation, and no neurological
long as the patient's language function and consciousness lalyedfunction occurred after operation (Table 111).
decreased, and any limb sensation as well as muscle strength
were lower than those before operation, new neurological The GCS and NIHSS score were compared between
deficits were considered. the two groups. At the follow-up of 3 months after operation,
5 cases in control group and 4 cases in monitoring group were
The Glasgow coma scale (GCS) and national institutésst to follow-up. The postoperative GCS score of the two
of health stroke scale (NIHSS) were compared befogroups were markedly higher than those before operation,
operation, 1 day and 3 months after operation. The higheghile the NIHSS score were markedly lower than those before
GCS score was 15 points, the higher the score, the better diperation (P<0.05). No remarkable difference in GCS and
state of consciousness. The highest NIHSS score was MIHSS score before and 3 months after operation between
points, the higher the score, the more severe the neurologita two groups (P>0.05). In monitoring group, GCS score
deficit. was higher while NIHSS score was lower than that of control
grow at 1 day after operation (P<0.05) (Table 1V).
The Glasgow outcome scale (GOS) and modified
Rankin scale (mRS) were compared between the two groups  The excellent and good rate of GOS grading was
at 3 months after operation, and the postoperative recovegmpared between the two groups. The GOS grading of
and limb function were evaluated. According to the GO8ontrol group was "excellent" in 25 cases, "good" in 27 cases,
grading, grade 5 was rated as excellent, grade 4 as good and "poor" in 6 cases, with excellent and good rate of GOS
grade 1~3 as poor. According to the mRS grading, grade Ogthding was 89.65 % (52/58). In monitoring group, the GOS
was excellent, grade 2~3 was good, grade 4~6 was poor, ¢iiading was "excellent" in 28 cases, "good" in 27 cases, and
excellent and good rate=(excellent+good)/total ce@3$%. "poor" in 4 cases, with excellent and good rate of GOS
grading was 93.22 % (55/58). There was no prominent
Statistical analysis.SPSS 25.0 software was used for datdifference in the excellent and good rate of GOS grading
processing. Normal distribution measurement data webgtween the two groups at 3 months after operation (P>0.05)
expressed as?xs?, t test was used for comparison, cour{fTable V).
data were expressed as [n(%}]test was used, P<0.05 was
considered statistically significant. The excellent and good rate of mRS grading was
compared between the two groups. In control group, the mRS
Ethical Approval. It was approved by the Ethics Committeegrading was "excellent" in 26 cases, "good" in 27 cases, and
of the Third People's Hospital of Chengdu. Approval numbetpoor" in 5 cases, with excellent and good rate of mRS

2023-S-30. grading was 91.38 % (53/58). The mRS grading of
monitoring group was "excellent" in 28 cases, "good" in 28
RESULTS cases, and "poor" in 3 cases, with excellent and good rate of

MRS grading was 94.92 % (56/58). There was no prominent

Comparison of aneurysm clipping and newdifference in the excellent and good rate of mRS grading

neurological deficits on the 1 day after operation between thetween the two groups at 3 months after operation (P>0.05)
two groups. Complete aneurysm clipping was achieved (fiable VI).
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Table 1ll. Abnormal changes of neuroelectrophysiological signals in monitoring group.

Intraoperative monitoring @ficators Neurological
c Aneurysm o ii Intraoperative dysfunction
ase location peration SEP MEP EEG BAEP interventions occurred 1 day after
operation
1 Middle cerebral The parenartery was ~ Amplitude disappeared, o o / Remove the No
aneurysm blocked fully recovered temporary clamp
: Amplitude
2 Middle cerebral Small pgrforator artery o disappeared, did o / Stop theseparation Yes
aneurysm injury not fully
recovered
3 Middle cerebral Excessivle §tretching of Amplitude disappeared, _ _ / Reduce braistretch No
aneurysm braintissue fully recovered
" Amplitude
2 cori?nsl;ﬁ;::(gting The palglenirtzry was o disapptefajled, did . / . Remove tlhe Yes
aneurysms ocke not fully emporary clamp
recovered
Aneurysms of . .
5 ophthalmic artery Small pgr_forator artery Am?llltlude dlsappedared, — — / Stop theseparation No
segment injury ully recovere
Poster|or_ The parentartery was ~ Amplitude disappeared, Remove the
6 communicating blocked full d - - ! t | No
aneurysms ocke ully recovere emporary clamp
i . . Amplitude
7 Middle cerebral Excessive s_tretchlng of — disappeared, fully — / Reduce brairstretch No
aneurysm braintissue recovered
Aneurysms of Small perforat N Waveform
8 ophthalmic artery mall periorator artery — — disappeared, did / Stop theseparation No
segment Injury notrecovered
9 Middle cerebral Vasospasm _ diSiiA;;EZgrL:e?f fully _ / Wetcompress with No
aneurysm recovered papaverine
Amplitude
Aneurysms of . . ;
10 ophtralmic artery Vasospasm o disappeared, did / Wet compre§s with No
segment not fully papaverine
recovered
. Amplitude
Posterior . .
11 communicating Small p;rjfsrr;tor artery — d'sar?gteaﬁld' did / Stop theseparation No
aneurysms recovered
"—" means that no positive changes were detected, and "/* means that no monitoring was performed.
These 11 patients were all anterior circulation aneurysms, so BAEP monitoring was not performed.
Table IV. Comparison of GCS and NIHSS score between the two groups (St@ke, X
GCS score NIHSS score
Group Before 1 day after 3 months after Before 1 day after 3 months after
operation operation operation operation operation operation
Control group (n=58) 8.27+0.73 9.25+1%02 13.29+05% 7.79%1.28 6.32+0.77 3.21+0.54
Monitoring group (n=59) 8.31+0.66 10.14+0%83 13.22+0.63 7.75%£1.36 5.37+0.62 3.38+0.64
t value 0.323 5372 0.660 0170 7.627 1551
P value 0.747 <0.001 0511 0.865 <0.001 0.123

Note: When the GCS and NIHSS score at 3 months after operation were statistically analyzed, there were 58 patientsaupartdob§ patients in

monitoring group. Compared with the same group before operation, #P<0.05.

Table V. Comparison of excellent and good rate of GOS grading between the two groups [n(%)].

Grou GOS grading

P Excellent Good Bad Excellent and good rate
Control group (n=58) 25(43.10) 27 (46.55) 6 (10.34) 52(89.65)
?:'ﬁ';g‘;"“g group 28 (47.46) 27 (45.76) 4 (6.78) 55(93.22)
X value 0476
P value 0490

Table VI. Comparison of excellent and good rate of mRS grading between the two groups [n(%)].

Group mRS grading

Excellent Good Bad Excellent and good rate
Control group (n=58) 26(44.83) 27 (46.55) 5 (8.62) 53(91.38)
Monitoring group 26 (44.83) 27 (46.55) 5 (8.62) 56 (94.92)
X vaue 0574
P value 0.449
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DISCUSSION neurological deficit in monitoring group was markedly lower
than that in control at 1 day after operation, indicating that
With the development of bad living habits of peoplecombined monitoring of IONM-ICP-CPP can reduce the
the incidence of intracranial aneurysms is increasing, whicitcurrence of early neurological deficit after intracranial
seriously threatens human physical and mental health (Wandeurysm clipping. SEP, MEP and EEG monitoring are
Fulleret al, 2017; Chalost al,, 2020; Cook, 2021; Haggag important to predict whether patients will have new
& Hodgson, 2022; Het al, 2022). The clinical treatment neurological dysfunction after the operation, which can
of this disease is mostly surgical treatment, such &ffectively reflect the blood perfusion of brain tissue and
craniotomy, and various adverse reactions will occur durirayoid permanent neurological deficit (Horvattal, 2015).
the treatment process, including hypotension and vasculanring aneurysm operation, dynamic monitoring of ICP and
rupture, etc (Cheet al, 2019). How to improve the successCPP changes can evaluate the vascular occlusion time,
rate of operation is an urgent problem to be solved. Studigsvide the operator with the time limit information of
have shown that the changes of hemodynamic amemporary vascular occlusion, which play an important role
neuroelectrophysiological indexes during craniotomy fan early warning of postoperative cerebral infarction (Doron
clipping intracranial aneurysms are closely related to thet al, 2022). In this study, NIHSS score of monitoring group
changes of postoperative neurological function. It iwas lower while GCS score was higher than that of control
extremely important to monitor the abnormal conditions ajroup on the 1 day after operation, indicating that IONM
each index during operation and give targeted interventioosmbined with monitoring of ICP and CPP improved the
to improve the prognosis (Kargt al, 2020; Xuet al, early postoperative consciousness state of patients. IONM
2020b). At present, IONM technology has become aan reflect the damage of nerve function during the operation
important monitoring method in neuro-operation, which caim real time. When the operator is performing the operation,
not only monitor cerebral blood flow in real time accuratelydifferent reactions of the patient such as traction, ischemia,
but also determine the collateral compensation ability @nd thermal coagulation, can cause the corresponding
cerebral vessels, greatly improving the safety of operatiothanges of the potential map, remind the operator to stop
However, IONM is easily affected by the patient's positiorthe operation and adjust the surgical strategy in time, so that
blood pressure, body temperature, anesthesia, and ottherpatient's nerve function can return to normal or basically
factors, leading to false positive results (Yeaml, 2022). normal, and facilitate the recovery of early consciousness
In recent years, ICP monitoring has achieved good resuftsarper & Nelson, 1992; Strommehtal., 2022). In addition,
in the application of cerebrovascular disease and brain tumi@P monitoring can also reflect real-time brain edema and
operation. Studies have shown that ventricular drainapelp to guide the use of dehydrating drugs, simultaneous
combined with ICP monitoring can reduce cerebrahonitoring of CPP can determine the cerebral blood flow of
vasospasm and hydrocephalus after ruptured aneurypatients, avoid the blind use of mannitol, and reduce the
operation and reduce the incidence of adverse reactiarsk of electrolyte disturbances (Kirkman & Smith, 2014;
(Konovalovet al, 2021; Addiset al, 2023). In addition, Hawryluket al., 2022).
stable hemodynamic parameters are also the key to ensure
the success of craniotomy. Studies have found that anesthesia Although intraoperative combined detection of
can cause sympathoadrenal axis response in patients iiNM-ICP-CPP was beneficial to improve the early
brain tumors, resulting in increased ICP and decreased CP®&stoperative neurological function, while the follow-up
The instability of ICP and CPP can affect the safety @ésults showed that there was no remarkable difference in
operation and increase the risk of surgical failureghe excellent and good rate of GOS and mRS grading
Fluctuations in hemodynamic parameters can also adversbgtween the two groups at 3 months after operation. The
affect the patient's recovery (Mierzwa al., 1999). reason was considered that after discharge, the individual
Therefore, simultaneous monitoring of ICP and CPP hjifferences of patients were large, and there were many
IONM can detect abnormalities in time, in the case dhterference factors, like patient's active exercise routine,
ineffective adjustment of surgical procedures, drugs, releasedication compliance and complications had great
of cerebrospinal fluid, elevation of the head of the bed amfluence on the results.
anesthesia techniques can be used to regulate hemodynamic
indexes, improve cerebral ischemia, and provide further At the same time, this study also has some limitations,
guarantee for the safety and efficacy of intracranial aneuryshe sample size of this study was small. In order to reduce
operation. the loss rate of follow-up, at least 3 family members' phone
calls were left after the patients were admitted to the hospital,
The results of this study showed that the aneurysmasd the specific conditions of the patients may be biased
of both groups were completely clipped. The rate of nethrough the family members, there were still cases lost when
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follow-up at 3-month after operation, which may cause biake Rankin modificada (mRS) se compararon 3 meses después de
in the research data. Therefore, it is necessary to incredseperacion. Todos los aneurismas fueron cortados por completo.
the number of cases in subsequent studies and improve tRéasa de nuevo deflc!t n_eurologlco 1 dia después de la operacion
methods of follow-up. Besides, the intraoperativ€n €l grupo de seguimiento fue del 3,17 % (2/63), que fue

. . . . i i 0,
electrophysiological monitoring results of some cases we gtablemente inferior a la del grupo de control del 11,11 % (7/30)

<0,05). Un dia después de la operacién, en el grupo de
normal, but ICP and CPP changed, whether the changes g&uimiento, la puntuacion GCS fue notablemente mas alta,

caused t?y fluctuatlc_)n of CIrchatory leOd pressure GQhientras que la puntuacion NIHSS fue més baja que la del control
anesthesia intervention was still uncertain. Also, to whgb <0 05). A los 3 meses de seguimiento posoperatorio, se perdieron
extent can the electrophysiological monitoring indicators &casos del grupo de control y 4 casos del grupo de seguimiento.
reduced to cause abnormal changes in ICP and CPP, and theasa excelente y buena de calificacion de GOS en el grupo de
causes of postoperative new neurological deficits needntrol fue del 89,65 % (52/58) y del 93,22 % (55/58) en el grupo

further explore. de seguimiento. Ademas, la tasa excelente y buena de calificacion
de mRS en el grupo control fue del 91,38 % (53/58) y del 94,92 %
CONCLUSIONS (56/58) en el grupo de seguimiento, no hubo diferencias notables

en la tasa excelente y buena de GOS y mRS en la clasificaciéon
. . o entre los dos grupos a los 3 meses después de la operacion (P>0,05).
In gonglu5|on, cqmblned monltorl_ng ,Of lONM'I,CP' La monitorizacién combinada de IONM-ICP-CPP puede controlar
_CPP dur_lng intracranial aneurysm (?Ilpplng a”?' tlmelXlﬂujo sanguineo cerebral de los pacientes en tiempo real durante
intervention measures was taken in time according to tBecorte neuroquirdrgico; de acuerdo con los resultados de la
monitoring results are of great significance for improvingnonitorizacién, las medidas de intervencién oportunas pueden
the consciousness state of patients at early time afteejorar el estado de conciencia de los pacientes en el periodo
operation and reducing the occurrence of early neurologigaistoperatorio temprano y reducir la aparicion de problemas
deficits, which is worthy of clinical application. postoperatorios tempranos y deficits neuroldgicos.
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