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Objective. .e study aimed to explore the influence of dexmedetomidine (Dex) guided by ultrasonic contrast on postoperative
cognitive function, serum nerve injury factors, inflammatory response, and blood glucose in patients undergoing intracerebral
tumor resection through curve fitting algorithm. Methods. 80 patients who underwent tumor resection were selected and
randomly rolled into control (Ctrl) group and Dex group, with 40 in each. .en, patients in the Dex group received 0.4 μg/kg·h
Dex, and patients in Ctrl received the same amount of normal saline. Both groups were diagnosed with benign or malignant
tumors by contrast-enhanced ultrasound (CEUS) based on time-intensity curve (TIC) before surgery. Cognitive Capacity
Screening Examination (CCSE) and Montreal Cognitive Assessment (MoCA) were used to assess the cognitive function 1 day
before and 3 days after the operation, and the ELISA method was used to detect levels of nerve damage-related factors and
inflammation factor. Finally, the fasting blood glucose (FBG) levels were detected at the same time. Results. In contrast with benign
lesions, the AUC, MTT, and PI of malignant lesions were obviously reduced (P< 0.05), while TP was obviously increased
(P< 0.05). .e postoperative CCSE and MoCA scores of the Dex group were obviously higher than Ctrl (P< 0.05). In contrast
with the Ctrl, the CCSE and MoCA scores in the Dex group increased obviously after 3 days (P< 0.05). In addition, the incidence
of postoperative cognitive dysfunction (POCD) in the Dex group was obviously reduced (P< 0.05). Besides, levels of S100β, NSE,
and GFAP were obviously reduced in the Dex group 1 day after surgery (P< 0.05), while levels of IL-6 and TNF-α were obviously
reduced (P< 0.05), and returned to the level of Ctrl 3 days after surgery..ere was no obvious difference in FBG at each time point
between the two. Conclusion. CEUS based on curve fitting algorithm is effective on nursing treatment of intracranial tumors. Dex
can obviously improve POCD and reduce levels of serum nerve injury factors and inflammatory factors.

1. Introduction

Brain tumor is a relatively common neurological disease in
clinical practice. Because the compression of tumor will
cause increased intracranial pressure, there will also be
invasive operation during surgery causing hemodynamic
changes and brain tissue hypoxia and ischemia, which will
lead to irreversible damage to the neurological function and
cognitive function [1, 2]. On the other hand, postoperative
cognitive dysfunction (POCD) is also a possible postoper-
ative complication in patients undergoing general anesthesia

surgery, causing memory loss, reduced living ability, psy-
chological abnormalities, and decreased orientation in pa-
tients [3]. POCD is the main cause of increased mortality,
delayed recovery, accidental complications, and prolonged
hospital stay [4, 5]. Dexmedetomidine (Dex) is an anesthetic
widely used in clinical practice, which has analgesic and
sedative effects, has little effect on hemodynamics, and can
reduce the damage of surgery and anesthetic drugs to brain
tissue to a certain extent and play a role in cerebral pro-
tection [6, 7]. It is well known that Dex has the similar
nursing effect of opioids, and these characteristics make it a
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suitable choice for sedatives in intensive care unit (ICU) and
perioperative conditions [8].

CEUS is a common method for the diagnosis of intra-
cranial tumors. .rough intravenous injection of contrast
agent, the microbubble components can enter the blood
circulation. Because the microbubbles have sound scattering
properties, the acoustic impedance between the target lo-
cation and the surrounding tissues can be formed. When the
microbubble component of the contrast agent reaches the
lesion tissue, the microcirculation blood perfusion state of
the tissue can be objectively judged from the number and
rate of its ingress and egress. As a result, the lesion tissue can
form an image that is different from the normal tissue, with
diagnostic significance [9]. .e contrast-enhanced signal
changes with time..is process is refitted to a time-intensity
curve. .is curve can be used to quantitatively analyze the
blood flow characteristics of the lesion tissue, which is of
great significance for the differential diagnosis of tumors.

Curve fitting algorithm-based CEUS was adopted to
diagnose benign and malignant tumors in patients under-
going intracranial tumor resection. .en, the effects were
explored of Dex anesthesia nursing on patients’ cognitive
function, nerve injury factors, inflammatory factors, and
blood glucose before and after surgery. It is expected to
provide experimental evidence for the feasibility of Dex in
patients with intracranial tumors during the perioperative
period and scientific evidence for Dex to improve POCD.

2. Materials and Methods

2.1. Research Subjects. Eighty patients who underwent tu-
mor resection in hospital from January 2019 to January 2020
were selected as research subjects, including 44 males and 36
females. .ey were between 53 and 65 years old, with an
average age of (57.85± 6.94) years. .e control group (Ctrl)
had 40 patients, including 19 males and 21 females, aged
50–61 years, with a mean age of (60.16± 7.2) years; the Dex
group had 40 patients, including 25 males and 15 females,
aged 55–65 years, with a mean age of (61.09± 6.9) years..is
study had been approved by the Ethics Committee of
hospital, and all the study objects and their families were
informed and voluntarily agree to participate in this study.

Inclusion criteria: patients who planned to undergo
supratentorial tumor resection; preoperative MRI imaging
indicated that the diameter of the tumor was less than or
equal to 40mm; education level was above high school; the
preoperative cognitive capacity screening examination
(CCSE) score was ≥20 points; all patients and their families
had signed informed consent forms. Exclusion criteria:
patients with a history of craniotomy; patients with severe
cardiopulmonary insufficiency and other organic diseases;
pregnant or lactating female patients; patients with a history
of mental illness and a history of long-term use of sedative
drugs; and patients involved in this clinical trial.

2.2. CEUS Based on Curve Fitting Algorithm. All patients
underwent CEUS to assess the degree of benign and ma-
lignant intracranial tumors. .e ultrasonic diagnostic was

used. .e L12-5 (5MHz-12MHz) probe was adopted for
routine inspections, and the L9-3 (3MHz-9MHz) probe was
used to observe the contrast of intracranial tumors..emain
component of the contrast agent was sulfur hexafluoride
coated with phospholipids. During the examination, the
patient was placed in a supine position, the probe was placed
2.5–3.0 cm above the external auditory canal hole on the ear
side. It can be moved forward and backward. .e L12-5
probe was used to observe the size, position, boundary, echo,
and calcification of the tumor. After the target lesion was
determined, the L9-3 probe was adopted to observe the
overall view of the lesion, and the best angiography section
was selected and the probe was fixed. .e angiography
conditions such as gain and mechanical index were con-
sistent in the angiography mode. After 2.4mL of contrast
agent was injected through the cubital vein, 10mL of 0.9%
sodium chloride solution was quickly followed. At the same
time, the 120S dynamic image was collected. Philips
QLAB9.1 was adopted to analyze the contrast results of the
lesion area and the nonlesion area. .e change of signal
intensity over time was analyzed. Besides, a TIC was ob-
tained. LDRW-WIWO was used to get curve fitting-ultra-
sound mean value. .en, the following 4 clinical parameters
were obtained: area under curve (AUC), rise time (TP),
mean channel time (MTT), and peak intensity (PI). All
CEUS examinations and diagnosis processes were com-
pleted by 3 clinicians with more than 3 years of work
experience.

2.3. Grouping and Intervention Methods. All patients were
randomly rolled into Ctrl and Dex groups, with 40 cases in
each group..ey were subjected to routine fasting and water
prohibition before surgery, and medication was avoided
before surgery. During surgery, Dex group received con-
tinuous intravenous infusion of 0.4 μg/kg·h Dex, and Ctrl
received the same amount of normal saline until the op-
eration was completed. At the same time, the anesthesia
induction and anesthesia maintenance protocols of the two
were the same, and target-controlled infusion of propofol
and remifentanil were performed on both. During the op-
eration, the patient’s blood pressure, end-tidal carbon di-
oxide, electrocardiogram, bispectral index (BIS), and pulse
oxygen saturation were monitored in real time. 30minutes
before the completion of the operation, 50mg flurbiprofen
axetil was injected intravenously for postoperative analgesia,
and 5mg tropisetron was given to prevent postoperative
nausea and vomiting.

2.4. Assessment of Cognitive Function. CCSE and MoCA
were used to evaluate the cognitive function and the inci-
dence of POCD 1day before and 3 days after operation. .e
CCSE assessed cognitive function mainly from several as-
pects such as orientation, attention, instantaneous memory,
recall, language, and mental arithmetic ability, with a
maximum score of 30 points. .e score range was between 0
and 30 points. .e score was positively correlated with the
cognitive function. MoCA can evaluate the cognitive
function of patients from 8 aspects including memory,
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attention, visual space executive function, language, delayed
recall, naming, orientation, and abstract thinking ability..e
score range was between 0 and 30 points. .e score was
positively correlated with the cognitive function.

2.5. Detection of Serum Nerve Injury-Related Factors and
Inflammatory Response Factors. .e ELISA method was
used to detect serum nerve injury-related factors, including
S100β, neuron-specific enolase (NSE), and glial fibrillary
acidic protein (GFAP), 1 day before operation and 3 days
after operation, and inflammatory response factors, in-
cluding IL-6 and TNF-α. .e serum samples were obtained
at the same time point for the two. At the same time, the FBG
levels were detected 1 day before the operation and 3 days
after the operation..e blood glucosemeter was provided by
Roche.

2.6. Statistical Analysis. All data were processed by
SPSS22.0. .e mean± standard deviation was how the
measurement was expressed, and the comparison between
groups was by t-test. .e enumeration data were expressed
by the number of cases (percentage), and the chi-square test
was used for comparison between groups. P< 0.05 indicated
that the difference was statistically significant.

3. Results

3.1. Ultrasonic Image. Figure 1 is an ultrasonographic image
of a 62-year-old patient with brain tumor, and it shows ring
enhancement with clearly visible borders under contrast-
enhanced ultrasound. Figure B shows ring enhancement
under contrast-enhanced ultrasound with visible internal
necrotic areas. During the operation, all patients were able to
achieve maximum extent of tumor resection under ultra-
sound guidance.

3.2. Quantitative Analysis of TIC. .e comparative analysis
of TIC parameters of benign and malignant lesions and their
corresponding para-carcinoma tissues is shown in Figures 2
and 3. In contrast with benign lesions, the AUC, MTT, and
PI of malignant lesions were obviously reduced (P< 0.05).
.e TP increased obviously (P< 0.05). .e AUC, MTT, and
PI of malignant lesions were obviously lower than the ad-
jacent tissues (P< 0.05), and the TP was obviously higher
than the adjacent tissues (P< 0.05).

3.3. Comparison of Preoperative and Postoperative Cognitive
Function. .e comparative analysis of the CCSE and MoCA
scores 1 day before and 3 days after the operation was shown
in Figure 4. .e CCSE and MoCA scores of the Dex group
after the operation were obviously higher than Ctrl (P< 0.05).
.e preoperative CCSE and MoCA scores of the Ctrl were
obviously higher than those after the operation (P< 0.05).

3.4. POCD Incidence Rate 3 Days after Surgery. .e com-
parative analysis of the incidence of POCD 3 days after
surgery is shown in Figure 5. Based on the CCSE score, the

incidence of POCD in the Dex group was obviously lower
than that in the Ctrl (P< 0.05). Similarly, based on the
MoCA score, the incidence of POCD in the Dex group was
obviously lower than Ctrl (P< 0.05).

3.5. Comparison of the Levels of Nerve Injury-Related Factors.
.e comparison and analysis of the levels of S100β, NSE,
and GFAP at 1 day before operation, 1 day after operation,
and 3 days after operation are shown in Figures 6 and 7.
.ere was no difference in the levels of these factors. .e
levels of these in the Dex group were obviously lower than
those in the Ctrl group at 1 day after surgery (P< 0.05). .e
levels of these in the two groups on the 1st and 3rd days
after the operation were obviously higher than those on 1
day before the operation (P< 0.05).

3.6. Comparison of the Levels of Inflammatory Response
Factors. .e comparison and analysis of the levels of IL-6
and TNF-α at 1 day before operation, 1 day after operation,
and 3 days after operation are shown in Figure 8. .ere was
no obvious difference in the levels of these two before op-
eration. .e levels of the two in the Dex group were ob-
viously lower than the Ctrl group at 1 day after surgery
(P< 0.05). On the 1st and 3rd days after the operation, the
levels of the two were obviously higher than those on the 1st
day before the operation (P< 0.05).

3.7. Comparison of Blood Glucose Levels. .e comparative
analysis of the FBG levels 1 day before operation, 1 day after
operation, and 3 days after operation is shown in Figure 9.
.ere was no obvious difference in the FBG levels 1 day
before operation, 1 day after operation, and 3 days after
operation.

4. Discussion

CEUS can monitor the perfusion state of the tiny blood flow
in the tumor in real time, thereby improving the sensitivity
and specificity of tumor lesion monitoring, and Dex has the
nursing effect of analgesia during operation. .e trend and
quantitative analysis index of TIC can objectively reflect the
characteristics of filling and disappearing of the contrast
agent over time in the imaging process [10]. PI can reflect the
total amount of microbubbles flowing into the nodules, and
TP and MTT can reflect the filling and regression speed of
the microbubbles [11]. In this study, CEUS was used to
observe the blood perfusion pattern of intracranial tumors,
and TIC was used for curve simulation quantitative analysis.
It was found that, in contrast with benign lesions, the AUC,
MTT, and PI of malignant lesions were obviously reduced,
while TP was obviously increased..e AUC,MTT, and PI of
malignant lesions were obviously lower than their adjacent
tissues, while TP was obviously higher than their adjacent
tissues. It can be inferred that TIC parameters were indic-
ative in diagnosing benign and malignant lesions. .e TIC
parameters of benign lesions were similar to those of ad-
jacent tissues, while the TIC parameters of malignant lesions
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Figure 1: Ultrasonic image.
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Figure 2: Quantitative analysis of TIC parameters. (a) AUC and (b) TP. ∗ indicates statistically significant difference compared with benign
lesions, P< 0.05; # indicates statistically significant difference compared with adjacent tissues, P< 0.05.
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Figure 3: Quantitative analysis of TIC parameters. (a) MTT. (b) PI. ∗ indicates statistically significant difference compared with benign
lesions, P< 0.05; # indicates statistically significant difference compared with adjacent tissues, P< 0.05.
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Figure 4: Comparison of preoperative and postoperative cognitive function. (a) CCSE score. (b) MoCA score. ∗P< 0.05, in contrast with
preoperative; #P< 0.05, in contrast with Ctrl.
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Figure 5: Comparison of preoperative and postoperative POCD incidence. ∗P< 0.05, in contrast with Ctrl.
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Figure 6: Comparison of S100β and NSE levels. ∗P< 0.05, in contrast with Ctrl; #P< 0.05, in contrast with preoperative.
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are different from those of adjacent tissues and benign le-
sions, which was consistent with previous studies [12].

Studies have shown that Dex can significantly improve
CCSE score 1 day after anesthesia for patients with me-
ningioma [13]. In patients with ischemic cerebrovascular
disease, 1 μg/kg Dex anesthesia was used during surgery, and
it was found that it can obviously improve the MoCA score
of 3 days after surgery, the patient’s attention and delayed
recall, and restore the patient’s cognition function [14]. It
was consistent with the results in this study. .e CCSE and
the MoCA were adopted to assess the effect of Dex on
postoperative cognitive function. It was found that there was
no obvious difference in the CCSE and MoCA scores. .e
two scores of the Dex group were obviously higher than
those of the Ctrl. At the same time, based on the two scales,
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Figure 7: Comparison of preoperative and postoperative GFAP levels. ∗P< 0.05, in contrast with Ctrl; #P< 0.05, in contrast with
preoperative.
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Figure 8: Comparison of IL-6 and TNF-α levels. ∗P< 0.05, in contrast with Ctrl; #P< 0.05, in contrast with preoperative.
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the incidence of postoperative POCD was judged. .is, in
the Dex group, was obviously lower than that in the Ctrl. It
was consistent with previous studies of meningioma patients
and patients with ischemic cerebrovascular disease [15],
indicating that continuous intraoperative Dex infusion can
obviously improve postoperative cognitive function and
reduce the incidence of postoperative POCD.

S100β protein is mainly distributed in the central ner-
vous system and is a kind of acidic calcium binding protein,
mainly synthesized and secreted by astrocytes. When the
brain is injured, the cell membrane of astrocytes is destroyed
and the blood-brain barrier is damaged, causing S100β to
enter the cerebrospinal fluid or blood from astrocytes. As a
result, the serum S100β level increases obviously [16]. NSE
exists in neurons and neuroendocrine cells. GFAP is a
specific marker of astrocytes. When brain injury occurs, the
blood-brain barrier is destroyed, and NSE and GFAP enter
the cerebrospinal fluid and blood, resulting in increased
serum NSE and GFAP levels [17–19]. It was found that there
was no obvious difference in the levels of S100β, NSE, and
GFAP before surgery. .e levels of these in the Dex group
were obviously lower than those in the Ctrl at 1 day after
surgery. .ere was no obvious difference in the levels of
these at 3 days after surgery. .e levels of these were ob-
viously higher at 1 day after surgery and 3 days after surgery
than 1 day before surgery, but there was no obvious dif-
ference in the levels of these at 1 day and 3 days after surgery,
indicating that Dex can obviously promote the restoration of
nerve injury factors to baseline levels, repair the function of
neurons and glial cells, and then protect the brain. In ad-
dition, inflammation of the central nervous system is an
important mechanism leading to perioperative brain injury.
.e proinflammatory factors are important factors involved
in the perioperative inflammatory response, and the increase
in their levels in the serum indicates an increase in the degree
of systemic inflammation. .e results in the study revealed
that there was no obvious difference in the levels of IL-6 and
TNF-α before surgery. .e levels of the two at 1 day and
3 days after the operation were obviously higher than those
at 1 day before the operation, but there was no obvious
difference in the levels of the two at 1 day and 3 days after the
operation. It was consistent with the results of Meng et al.
[20], but it showed that Dex had no significant effect on
perioperative blood glucose levels in patients.

5. Conclusion

CEUS based on curve fitting algorithm is effective on the
diagnosis of intracranial tumors. At the same time, con-
tinuous intraoperative Dex infusion for anesthesia nursing
can obviously improve the postoperative cognitive function,
reduce the incidence of postoperative POCD, and protect
the brain..emechanismmay be related to the levels of Dex
promoting nerve injury factors and inflammation factors.
However, benign lesions and malignant lesions have not
been evaluated based on the results of CEUS, after which
grouped interventions of Dex should be performed sepa-
rately. .e problem is caused by time constraints. In con-
clusion, this study can still provide an experimental basis for

the feasibility of Dex in patients with intracranial tumors
during the perioperative period and a scientific basis for
postoperative cognitive function nursing.
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