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-e study aimed to analyze the application value of artificial intelligence algorithm-based intraoperative magnetic resonance imaging
(iMRI) in neurosurgical glioma resection. 108 patients with glioma in a hospital were selected and divided into the experimental
group (intraoperative magnetic resonance assisted glioma resection) and the control group (conventional surgical experience
resection), with 54 patients in each group. After the resection, the tumor resection rate, NIHSS (National Institute of Health Stroke
Scale) score, Karnofsky score, and postoperative intracranial infection were calculated in the two groups.-e results revealed that the
average tumor resection rate in the experimental group was significantly higher than that in the control group (P< 0.05). -ere was
no significant difference in Karnofsky score before and after the operation in the experimental group (P> 0.05). -ere was no
significant difference in NIHSS score between the experimental group and the control group after resection (P> 0.05).-e number of
patients with postoperative neurological deficits in the experimental group was smaller than that in the control group. In addition,
there was no significant difference in infection rates between the two groups after glioma resection (P> 0.05). In summary,
intraoperative magnetic resonance navigation on the basis of a segmentation dictionary learning algorithm has great clinical value in
neurosurgical glioma resection. It can maximize the removal of tumors and ensure the integrity of neurological function while
avoiding an increased risk of postoperative infection, which is of great significance for the treatment of glioma.

1. Introduction

Glioma is one of the most common diseases in neuro-
surgery, which belongs to malignant tumors. Glioma plays
an important role in intracranial tumors. About half of
intracranial tumors are gliomas clinically [1]. In recent
years, the incidence of glioma has been increasing.
According to statistics, there are up to 15,000 new glioma
patients in the United States every year. -e incidence of
intracranial tumors in China is about 0.1%. Nearly half of
the newly diagnosed patients were diagnosed with glioma
[2–4]. -e cancerous glial cells in glioma patients are
derived from the neuroectodermal layer. Not only is the
incidence higher than other intracranial tumors, but also
the recurrence rate is very high after various treatments.
-erefore, compared with other intracranial tumors,

glioma has the characteristics of high mortality and a low
cure rate [5–7]. In China, gliomas are divided into eight
categories, among which astrocytoma has the highest in-
cidence. Clinically, gliomas are divided into four grades
according to the degree of malignancy of astrocytomas.
Grade I is relatively mild. It is mainly manifested as hair cell
astrocytoma, which accounts for about 5% of the incidence
of glioma. Benign tumors are often diagnosed and can be
cured by resection in theory. Grade II is more serious;
mainly as astrocytoma and a small amount of astrocytoma,
accounting for about 35% of glioma. Grade III is mostly
developed from grade II glioma. Interstitial astrocytomas
accounted for about 15–25% of gliomas. -e disease is
serious and highly malignant. Grade IV is the most serious
malignancy, accounting for one third of all gliomas. It is
mainly manifested as glioblastoma [8–12].
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With the rapid development of science and technology
and the improvement of medical level, more and more
treatment methods for glioma are appearing in people’s
eyes. Drug therapy as one of the treatment methods has
achieved good results. -e selection of appropriate che-
motherapy drugs according to the specificity of glioma can
inhibit the growth of tumors and delay or limit the dete-
rioration of tumors to a certain extent [13–15]. -e dis-
advantages of chemical drug therapy are the side effects of
drugs, which limit the development and application of drug
therapy. Radiotherapy also plays a certain role in the
clinical treatment of glioma. Radiotherapy can kill radia-
tion-sensitive tumor cells and limit the development of
tumors. In addition, radiotherapy has great advantages for
deep tumors that cannot be reached by surgery [16–19].-e
dose of the first two treatment methods needs to be strictly
controlled, and there will be some damage to normal tis-
sues, which is greatly limited in the treatment of glioma
[20]. -erefore, surgical treatment is the most commonly
used and effective treatment of glioma in clinics [21].
Gliomas with a low degree of deterioration are mostly cured
by surgery, while gliomas with a high degree of deterio-
ration can greatly prolong the life span of patients by
surgical treatment. Glioma resection is the most critical in
the treatment of glioma [22–25]. -e resection can mini-
mize the tumor volume, reduce the number of tumor cells,
reduce intracranial hypertension and prolong the life of
patients [26].

Magnetic resonance imaging (MRI) plays an important
role in neurosurgical treatment and diagnosis. Intra-
operative magnetic resonance imaging (iMRI) appeared in
the late twentieth century [27]. MRI has a high resolution on
the soft tissue of the body, which plays an important role in
the diagnosis of glioma and postoperative review [28]. At
present, iMRI technology can provide real-time imaging
information during glioma surgery, which has a great role in
promoting glioma resection and makes neurosurgical gli-
oma resection enter a new period [29–31].

In this study, 108 patients with glioma were collected as
research subjects, and two different methods were used to
conduct experiments during surgery to analyze the appli-
cation value of iMRI based on artificial intelligence algo-
rithms in neurosurgical glioma resection.

2. Materials and Methods

2.1. Research Objects. -is study selected 108 patients with
glioma in hospitals from February 2, 2018 to June 2, 2021.
Among them, there were 58males and 50 females, ranging in
age from 27 to 65 years old, with an average age of
40.28± 3.76 years old. -e patients were randomly divided
into an experimental group (patients with iMRI-assisted
glioma resection) and a control group (patients with con-
ventional surgical resection), with 54 cases in each group. All
the subjects agreed to sign informed consent forms with the
consent of their family members, and this study had been
approved by the ethics committee of the hospital.

Inclusion criteria were as follows: (1) clinical symptoms
and laboratory tests have been diagnosed with glioma

patients; (2) no severe heart, lung, or abdominal diseases; (3)
no other intervention measures were implemented before
the operation; and (4) patients without any examination of
contraindications.

-e exclusion criteria were as follows: (1) critically ill
patients; (2) patients with severe cardiopulmonary or ab-
dominal diseases; (3) patients unable to cooperate with
surgical treatment due to mental illness; (4) patients whose
family members did not agree and did not sign the informed
consent; and (5) older patients (older than 70 years) or
patients who cannot undergo craniotomy.

2.2. Intraoperative Magnetic Resonance-Guided Neurosurgical
Glioma Resection. Before surgery, the patients were scanned
using magnetic resonance technology to obtain imaging
data, determine the regional scope, boundary, and nerve
conduction bundle in the adjacent region of glioma, and
prepare for real-time navigation during surgery. -e specific
scanning sequence parameters are shown in Figure 1.

-e glioma patients in the experimental group were
prepared strictly according to the intraoperative magnetic
resonance scanning navigation standard. First, patients need
to wear earplugs. -en, it is important to ensure there is no
skin contact between the upper and lower limbs, palms and
fingers, and armpits. All kinds of instrument accessories
including monitor and catheter, magnetic resonance coil
wire, and arteriovenous infusion tube did not have any
contact with the skin. Ensure that there is no metal in the
surgical area. -e patient is placed in the right position as
required. -e head is fixed, and the navigation frame is
installed to ensure that the head area can be detected by the
instrument. Patients were routinely disinfected, spread
sheets were placed, skin incisions were made, and skull
drilling was carried out after craniotomy. -e doctor de-
termined the surgical plan according to the navigation image
and performed glioma resection. During iMRI scanning, the
surgical area was covered with sterile gauze and then
wrapped with a sterile cover. During the operation, magnetic
resonance professionals were asked to verify the work, in-
cluding patients during the operation, air and ground ob-
jects in the safe area, and all safety measures during the
operation were closed. -e screen door was opened, and
intraoperative magnetic resonance scanning was performed
after the magnet was removed to check the tumor resection
at any time. -e regional boundary of residual glioma was
marked by neuronavigation, and the resection plan was
formulated, which was completely resected under neuro-
navigation. At the same time, in order not to damage other
functional areas, irreversible damage to nerve function was
avoided.

2.3. Segmentation Dictionary Learning Algorithm. A seg-
mented dictionary learning algorithm can overcome the
problem of small signal and large differences between
tissues in MRI reconstruction images. Before reconstruc-
tion, the image is segmented according to the character-
istics, and the initial image classification is obtained based
on the image gray level. -e same type of organization uses
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a unified image gray mean to constrain, and then the image
with the segmentation constraint is reconstructed to
construct the dictionary. -e specific process is shown in
Figure 2.

2.4. Measurement of Glioma Resection. -e glioma
boundary was drawn under the enhanced MRI image,
and the tumor volume before and after resection was
obtained to calculate the tumor volume. -e extent of
glioma resection can be evaluated by tumor resection
rate. -e tumor resection rate was expressed as T, the
preoperative glioma volume was expressed as F, and the
postoperative tumor volume was expressed as L. -e
method of calculating the tumor resection rate was as
follows:

T �
F − L

F
× 100%. (1)

According to the calculated glioma resection rate, the
degree of tumor resection is divided into four grades: total
resection, near-complete resection, secondary resection, and
partial resection. -e corresponding tumor resection rates
were 100%, 90%–99%, 50%–89%, and <50%, respectively.

2.5. Assessment of Neurological Function in Patients with
Glioma. Before and after glioma resection, Karnofsky
function status scores were performed on the patients. -e
higher the score was, the better the health status of the
patients was. -e patients had a strong tolerance for the side
effects of surgical treatment and a greater probability of
complete cure. -e lower the score, the worse the patient’s
physical condition. Once the score is lower than 60, a variety
of antitumor treatments are difficult to implement.

Two days after glioma resection, the NIHSS score was
measured. -ey were evaluated and recorded from the as-
pects of consciousness level, gaze, vision, facial paralysis,
upper limb movement, lower limb movement, ataxia, sen-
sation, language, dysarthria, and neglect. -e lower the
score, the better the patient’s health, the less neurological
damage.

2.6. Evaluation of Postoperative Infection in Glioma Patients.
-e evaluation of postoperative infection in patients with
glioma was based on fever and cerebrospinal fluid exami-
nation results. Specific criteria are as follows: patients with
postoperative fever, vomiting, headache, and meningeal
irritation sign positive symptoms. -e results of cerebro-
spinal fluid examination showed that white blood cells> 106/
L, while white blood cells> 1010/L in peripheral blood. -e
results of cerebrospinal fluid specimen examination showed
that the sugar content was 0.45 g/L. -e results of bacterial
culture of cerebrospinal fluid or intracranial drainage tube
showed positive.

2.7. Statistical Method. SPSS software was used for the
statistical analysis of the data. -e data in line with normal
distribution were expressed as mean± standard deviation.

k-spatial
data

Images with
artifacts

Split limit
image

Rebuild
k-space

Rebuild
images Dictionary

K-means

Figure 2: Flow chart of the segmentation dictionary learning
algorithm.
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Figure 1: -e parameters of MRI scanning sequence during
operation.
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-e t test was used to represent the measurement data, chi-
square (χ2) test was used to represent the count data, and
P< 0.05 meant the difference was statistically significant.

3. Results

3.1. MRI Results. Figure 3 is a glioma patient with clinical
manifestations of hyperactivity and low speech ability, and
often seizures. Preoperative MRI showed a glioma located in
the left temporal lobe, and neurosurgical glioma resection
was performed under intraoperative magnetic resonance
navigation based on a segmentation dictionary learning
algorithm. Intraoperative magnetic resonance imaging
revealed that the glioma was being cut, and there were some
residual tumors. At the end of the operation, magnetic
resonance imaging showed that the glioma had been
completely resected.

Figure 4 shows MRI images of different glioma patients.
Gliomas distributed in different parts of the brain are shown
in Figure 4, where the yellow circle indicates the location of a
glioma.

3.2. Results ofGliomaResectionDegree. -e degree of glioma
resection was compared between the two groups by calcu-
lating the tumor resection rate of the experimental group
and the control group. -e results showed that the average
tumor resection rate of the experimental group was sig-
nificantly higher than that of the control group (P< 0.05). In
addition, the resection rate in the control group was sig-
nificantly lower than that in the experimental group
(P< 0.05). -e specific results are shown in Figure 5.

3.3. Neurological Function Score of Glioma Resection Patients.
Karnofsky scores were compared between the two groups
before and after surgery, and the results showed that there
was no significant difference in Karnofsky scores before and
after surgery in the experimental group (P> 0.05). -e
Karnofsky score in the control group was significantly lower
than that before operation (P< 0.05). -ere was no signif-
icant difference in preoperative Karnofsky score between the
two groups (P> 0.05), but there was a significant difference
in postoperative Karnofsky score between the two groups
(P< 0.05). -e specific results are shown in Figure 6.

NIHSS was used to evaluate the postoperative neuro-
logical function of the two groups, and the results showed
that there was no significant difference in NIHSS score
between the experimental group and the control group
(P> 0.05). In addition, the number of patients with different
degrees of neurological deficit in the control group was close
to half (24/54), and the number of patients with neurological
deficit in the experimental group was less than that in the
control group. -e specific results are shown in Figures 7
and 8.

3.4. Evaluation Results of Postoperative Infection in Glioma
Patients after Resection. -e postoperative infection rates of
the two groups were evaluated, and it was found that the

postoperative infection rates of glioma patients in the ex-
perimental group and the control group were 7.4% (4/54).
-ere was no significant difference in infection rate
(P> 0.05). -e results are shown in Figure 9.

4. Discussion

At present, the incidence and mortality of glioma are in-
creasing. Gliomas play an important role in intracranial
tumors, and about half of the intracranial tumor clinics are
gliomas [32]. -e effective treatment of glioma has become a
hot research direction for researchers in China and abroad.
-e treatment of glioma needs to be determined based on
the specific circumstances of each patient. It is extremely
individualized treatment. -e main treatment principle is
surgery, supplemented by other treatments. -erefore, a
smooth and effective operation is a prerequisite for the
treatment of this disease. In this study, intraoperative
magnetic resonance navigation on the basis of an artificial
intelligence algorithm is applied to neurosurgical glioma
resection, and the clinical application value of intraoperative
magnetic resonance navigation in neurosurgical glioma
resection is studied. A total of 108 patients with glioma were
selected and divided into the experimental group (patients
with intraoperative magnetic resonance assisted glioma
resection) and the control group (patients with conventional
surgical experience resection), with 54 in each group. In the
experimental group, the tumor resection rate, NIHSS score,
Karnofsky score, and postoperative intracranial infection
were calculated by real-time reconstruction of intraoperative
magnetic resonance images on the basis of a segmentation
dictionary learning algorithm. To evaluate the application
value of intraoperative magnetic resonance navigation on
the basis of segmentation dictionary learning algorithm in
neurosurgical glioma resection.

-e tumor resection rate is crucial to evaluate the success
of glioma resection. -e decrease of resection rate indicates
that the recurrence rate of tumor will be significantly re-
duced and the life expectancy of patients will be prolonged.
-e results of this study showed that the average tumor
resection rate in the experimental group was significantly
higher than that in the control group (P< 0.05). -is shows
that under the guidance of intraoperative magnetic reso-
nance navigation, glioma resection can better achieve tumor
resection, which is of great significance to other adjuvant
therapies for patients.-e complete neurological function of
patients after glioma resection is also an important indicator
for evaluating surgery. In this study, Karnofsky scores were
compared between the two groups of patients before and
after surgery, and the results showed that there was no
significant difference in Karnofsky scores before and after
surgery in the experimental group (P> 0.05). NIHSS was
used to evaluate the postoperative neurological function of
the two groups, and the results showed that there was no
significant difference in NIHSS score between the experi-
mental group and the control group (P> 0.05). -e number
of patients with postoperative neurological deficits in the
experimental group was smaller than that in the control
group. -is shows that under the guidance of intraoperative
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magnetic resonance navigation, the neurological function of
patients after resection is relatively complete, which greatly
guarantees the quality of life of patients after operation. In
addition, the postoperative infection of the two groups was
evaluated, and it was found that there was no significant
difference in the infection rate between the patients with
glioma guided by intraoperative magnetic resonance and the
patients with conventional glioma resection (P> 0.05).
Studies have found that intraoperative magnetic resonance
scanning technology in glioma resection can significantly

improve the tumor resection rate. Under the guidance of
neural function navigation, real-time brain tissue functional
images can be provided for the tumor resection process, and
the resection area can be observed at any time to avoid
damage to the neural function area or conduction bundle.
-en, the most complete resection and the safest resection
were achieved, which is consistent with the results of this
study [33]. At the same time, the application of intra-
operative MRI in tumor resection in this study did not
increase the risk of postoperative infection. -erefore, the

(a) (b) (c)

Figure 3: MRI of a patient with glioma before (a), during (b), and after (c) resection.

Figure 4: Magnetic resonance imaging results of glioma patients.

Contrast Media & Molecular Imaging 5



90 92 94 96 98 100

Experiment

Control

Excision rate (%)

*

(a)

0 20 40 60 80

Experiment

Control

Excision rate (%)

*

*

(b)

86 88 90 92 94 96

Experiment

Control

Excision rate (%)

*

(c)

Figure 5: Comparison of tumor resection rate between the two groups. (a) -e comparison of the average tumor resection rates of the two
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application of intraoperative MRI in glioma resection has
great clinical value.

5. Conclusions

Intraoperative magnetic resonance navigation on the basis of
an artificial intelligence algorithm was applied to neuro-
surgery glioma resection to study the clinical application
value of intraoperative magnetic resonance navigation in
neurosurgery glioma resection. A total of 108 patients with
glioma were selected and divided into the experimental
group (patients with intraoperative magnetic resonance
assisted glioma resection) and the control group (patients
with conventional surgical experience resection), with 54 in
each group. In the experimental group, the tumor resection
rate, NIHSS score, Karnofsky score, and postoperative in-
tracranial infection were calculated by real-time recon-
struction of intraoperative magnetic resonance images on
the basis of a segmentation dictionary learning algorithm.
-e results revealed that under the guidance of intra-
operative magnetic resonance navigation, glioma resection
can better achieve tumor resection. In addition, the neu-
rological function of patients after resection is relatively
complete, which greatly ensures the quality of life of patients
after operation. In addition, intraoperative MRI did not
increase the risk of postoperative infection in patients un-
dergoing tumor resection. Intraoperative magnetic reso-
nance navigation on the basis of a segmentation dictionary
learning algorithm has great application value in neuro-
surgery glioma resection. -e deficiency of this study is that
the sample size of the research object is too small, and the
source is single, not random and widely applicable. In the
subsequent studies, the analysis and research of multisite,
multitype, and large sample sizes will be considered to
provide a more practical and effective reference value for the
application of intraoperative magnetic resonance navigation
in neurosurgery glioma resection.
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