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-is study was aimed to explore the efficacy of dexmedetomidine combined with modified electroconvulsive therapy
(MECT) and continuous nursing on first episode schizophrenia (FES), as well as the continuous monitoring effect of
magnetic resonance imaging (MRI) on the FES patients under machine learning algorithms. In this study, 48 schizophrenia
patients who received the combined treatment of MECTand dexmedetomidine were selected, and they were divided into the
routine group (RG) and observation group (OG), with routine nursing and continuous nursing, respectively. Besides,
another 30 healthy people were included as the control group (Ctrl group). Based on MRI characteristics, the machine
learning algorithm designed for FES patients was used to analyze the changes in the amplitude low-frequency fluctuations
(ALFF) of the static state brain MRI; the positive and negative score scale (PANSS) was used to evaluate the mental
symptoms of patients. -e Schizophrenia Quality of Life Scale (SQLS) score, treatment compliance rate, follow-up rate, and
recurrence rate of patients were also compared. -e results showed that the image quality of the weakened and enhanced
areas of brain MRI was significantly improved under the machine learning algorithm. After treatment, the total score of
PANSS and the scores of all dimensions were greatly reduced (P< 0.05). For the FES patients, the ALFF value of the frontal
right lower lobe before treatment was higher than that of the Ctrl group (P< 0.05), while the ALFF value of the right insula
and right superior frontal gyrus after treatment was lower than that of the Ctrl group (P< 0.01), and the ALFF value of the
left inferior frontal gyrus opercular part was lower than that of the Ctrl group (P< −0.05). -e SQLS score, treatment
compliance rate, follow-up rate, and recurrence rate of OG after nursing intervention were all much higher than those of the
Ctrl group (P< −0.05). In summary, MRI based on machine learning algorithms could be applied to monitor the effect of
dexmedetomidine combined with MECT, and continuous nursing made an effective improvement in SQLS score of FES
patients, though which the risk of recurrence was reduced.

1. Introduction

Schizophrenia is mainly a mental illness in which patients
have a variety of dysfunctions in their thinking, behavior,
mood, and spirit. According to relevant statistics, its lifetime
prevalence is about 4.0–8.4%, and it occurs mostly in young
adults, which has a great impact on daily life and work [1].

Patients usually have hallucinations and delusions and hurt
others or themselves. About 10% of patients will commit
suicide and self-injury [2]. Modified electroconvulsive
therapy (MECT) is a physical therapy method with rapid
onset, which has good clinical effects in the treatment of
schizophrenia, unipolar, bipolar depression, and other
mental diseases [3, 4]. MECT mainly stimulates brain cells
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through impulse currents and then induces extensive EEG
production, thereby regulating neurotransmitters in the
brain to alleviate patients’ mental symptoms.

With traditional electroconvulsive therapy, patients may
have symptoms such as trance, nausea, headache, and jaw
pain after treatment. -ese symptoms may last for several
hours and are gradually improved within a few weeks
without any treatment. -ere are also other side effects, such
as muscle pain and short-term or long-term impaired
memory. Less infrequent side effects may include increased
blood pressure, changes in heart rhythm, and convulsions
for longer time than expected [5]. -e symptoms of cerebral
cortex discharge caused byMECTare very similar to those of
epileptic seizures, so MECT may bring side effects such as
muscle tonic spasm and fractures in patients [6].

Propofol is usually used as an intravenous anesthetic to
relieve the symptoms of convulsions and panic psychology
[7]. However, recent studies have shown that when propofol
is combined withMECTtreatment, the probability of seizure
threshold increases, the twitch time is correspondingly re-
duced, and the seizure intensity is greatly decreased, which
has a greater impact on the final treatment effect [8]. Studies
have indicated that dexmedetomidine hydrochloride can
reduce the effect of stress response, has a high ɑ2 adrenergic
receptor selectivity, exerts a good sedative, hypnotic, and
analgesic effect, and requires less intravenous anesthetics [9].
At present, there are more reports on the treatment of
hemodynamics by dexmedetomidine and MECT, but there
are few studies on patients with schizophrenia, and the
efficacy of dexmedetomidine and MECT in the treatment of
schizophrenia still remains to be evaluated.

-ere are many kinds of brain function imaging tech-
niques for mental illness such as electroencephalogram,
positron emission tomography, and functional MRI (fMRI)
[10, 11]. fMRI has the advantages of high resolution, non-
invasiveness, and simple and easy operation, which can
clearly display the functional activity status of specific areas
of the brain and is the most widely used clinically [12]. Static
state fMRI is currently the preferred method for monitoring
brain function changes in MECT treatment of schizophre-
nia. Traditional group analysis methods are mainly aimed at
a certain functional network in the human brain, but recent
studies have shown that some brain regions can have in-
fluence in multiple functional networks at the same time.

In recent years, the rapid development of machine
learning and pattern recognition provides new ideas for the
analysis and activation detection of fMRI signals. Con-
volutional sparse coding algorithm has been widely applied
in many fields at present, and it has shown good processing
effects in image deblurring, super-resolution reconstruction,
and image denoising of medical images [13]. Sparse rep-
resentation can fully show the differences between groups,
and the introduction of machine learning algorithms into
sparse codingmethods is beneficial to analyze the differences
between patients and healthy volunteers. Some studies have
pointed out that the further optimization of convolutional
sparse coding algorithm can be realized, by solving the
convolution least squares approximation with the conjugate
gradient descent method or relaxing the equality constraints

with the continuation method. It is also reported that a fast
convolutional sparse coding algorithm based on the block
cycle feature of the cyclic block matrix in the Fourier domain
is proposed, which can also achieve image optimization.
Similarly, the convolutional sparse coding algorithm can be
improved with the alternating direction method of multi-
pliers (ADMM) [14].

-e sparse coding algorithm under machine learning
was used to process fMRI images of FES patients in this
study, for the evaluation of dexmedetomidine combined
withMECTon FES and the effect of continuous nursing.-e
thinking was expanded for the optimization of the clinical
treatment of FES, and some reference values of the sparse
coding algorithm in fMRI image optimization were offered.

2. Materials and Methods

2.1. Research Subjects and Grouping. 48 FES patients who
stayed in our hospital from July 2018 to July 2019 were
selected as the research subjects, and 30 healthy volunteers
during the same period were rolled into the Ctrl group.
Inclusion criteria I: aged 18–45 years old, right-handed; II:
disease duration not more than three years, and systemic
medication duration not more than one year; III: meeting
the Diagnostic and Statistical Manual of Mental Disorders
Fifth Edition ((DSM) -5) diagnostic criteria; IV: PANSS
score greater than (inclusive) 69 points; V: meeting the
indications of MECT and not accepting MECT treatment in
the past six months. Exclusion criteria I: those who were
contraindicated with magnetic resonance; II: those who had
a history of severe head trauma; III: those who had a family
history of epilepsy; IV: those who had suicidal behavior and
cannot cooperate with the examination; V: those who were
pregnant or breast feeding. -is experiment had obtained
permission from the ethics committee of the hospital, and all
the patients included were informed and agreed to it.

2.2. Combined  erapy of MECT and Dexmedetomidine.
Six hours before the treatment, the patients were water-free
and fasted, and urine and bowels were emptied. -en, the
active denture was taken out, and the chest radiograph,
electrocardiogram, and blood routine were checked. Before
anesthesia, 0.5 μg/kg dexmedetomidine solution (containing
20ml 0.9% normal saline) was pumped for about
10minutes. After that, 0.5mg atropine was injected, and
propofol was injected until the eyelash reflex disappeared.
Subsequently, 0.8mg/kg succinylcholine chloride was in-
jected, and assisted breathing was performed. When the
symptoms of bi-digital fibrillation disappeared completely,
the patient’s muscles gradually relaxed, and MECT treat-
ment was performed. Seizures were induced and assisted
breathing was conducted during MECT treatment. After the
patient’s spontaneous breathing recovered, they needed to
wait in the resuscitation room for vital signs to stabilize and
then returned to the ward. -e MECT instrument was
adopted for treatment, and the stimulation power was 2/3 of
the patient’s age, and the changes in electrocardiogram,
blood pressure, and blood oxygen saturation were
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monitored. -e PANSS was applied to assess mental
symptoms, and the clinical efficacy was evaluated according
to the reduction rate: reduction rate� | total score difference
before and after treatment|/total score before treatment.
75%–100%, 50%–74%, 25%–49%, and 0–25% corresponded
to cured, markedly effective, effective, and ineffective,
respectively.

2.3.MagneticResonanceDetection in theRestingState. In this
study, the MRI imaging system was introduced to scan the
patient’s head, and the patient’s head was fixed. -e col-
lection of the blood oxygen level was dependent on BOLD
signal, and the patient was in resting state during the scan.
First, anatomical positioning image scan and high-resolu-
tion three-dimensional structure image scan were per-
formed, respectively, followed by fMRI scan in the resting
state. -e T1 FLAIR and GRE-EPI sequences were used for
BOLD scan. -e fMRI scan flip angle in the resting state was
30°, the field of view was 220× 220mm2, the ratio of pulse
repetition time to echo time was 2000/30ms, the matrix was
64× 64, the layer thickness was 4mm, and the layer spacing
was 0.8mm.-e functional magnetic resonance was applied
to scan for 10minutes to obtain 24 consecutive time point
images, and DPARSFA2.3 software was adopted to pre-
process fMRI image data. -e ALFF value was obtained
using REST software.

2.4. MRI Images Based on Machine Learning Algorithms.
First, the MRI data were preprocessed, and the basic process
is shown in Figure 1. Among them, the calculation method
of head movement is as follows:
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where xi, yi, and zi represented the ratio of displacement and
rotation in the direction of x, y, and z at time point i.

In this study, machine learning algorithms were intro-
duced into the sparse representation method, and a group
sparse coding algorithm based on machine learning was
proposed to processMRI, and the algorithm flow is shown in
Figure 2. For the main process of the algorithm, various
image signals in the MRI image were firstly extracted and
transferred into the two-dimensional signal matrix Dx.
-en, the image information was further processed through
the signal matrixD, the dictionary matrix, and the coefficient
matrix. Finally, the processed image information was
transferred to the group sparse map.

2.4.1. fMRI Signal Extraction. After the MRI image was
preprocessed, signal extraction was required. -e nonbrain
area was removed from the image after signal extraction,
which was convenient for subsequent image analysis. First,
the image signal was mapped to the MNI space; then, the
standard brain template was adopted to match the time

point brain image, and the fMRI signal was extracted. If x
was the fMRI signal of the sample to be tested, thenDx is the
vector formed by the signal intensity of the voxel at the
corresponding time point (Figure 2).

2.4.2. Building of a Group Analysis Matrix. -e fMRI signals
of the sample x were arranged to obtain a two-dimensional
signal matrix Dx ∈ Rt×nx , t was the time point, and nx was
the voxel number. -en, dictionary learning was conducted
to get the signal matrix D ∈ Rt×n, as shown in Figure 2:

D � DA, DB ,

DA � Da1, Da2, Da3, . . . , Dak ,

DB � Db1, Db2, Db3, . . . , Dbk ,

(2)

where the subscripts A and B represent the Ctrl group and
FES patients, respectively, and ak and bk are the number of
the two groups.

2.4.3. Dictionary Learning and Sparse Representation.
Matrix D was decomposed into coefficient matrix α and
dictionary matrix T. α � [αA, αB] ∈ Rm×n; n was the total
number of voxels, and m was the number of dictionaries. If
D � [D1, D2, D3, . . . , Dk] ∈ Rt×n, the dictionary T can be
expressed as T ∈ Rt×m(m> t, m≪ n) (Figure 2). According
to the prior loss function fn(T), the average expression error
was expressed, and the φ norm was used for constraint:

D � TE + ε,
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-en, normalization was carried out, and
g1, g2, g3, . . . gm column was constrained according to
equation (4), and the signal residuals obeyed the standard
distribution εi ∼ N(0, σ2):

F �
Δ

T ∈ R
t×ms.t.∀j � 1, . . . , mg

H
j gj ≤ 1 . (4)

-e above process can be summarized by the following
equation:

min
T∈F,α∈Rm×n

1
2
‖D − TE‖

2
G + λ‖α‖1,1. (5)

2.4.4. Group Coefficient Mapping. -e obtained coefficient
matrix α needed to obtain the voxel position information in
the corresponding human brain according to map, and fi-
nally, the difference between healthy volunteers and
schizophrenia patients was discussed. -e resistivity map-
ping and analysis methods used are shown in Figure 3.
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Figure 1: MRI image data preprocessing.

MRI image

Signal extraction

Two-dimensional signal 
matrix Dx

Signal 
matrix 

D

Group 
sparse 

map

Dictionary matrix

Coefficient matrix

(1) (2) (3) (4)

Figure 2: Group sparse coding algorithm of the FMRI image.
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2.5. NursingMethods. FES patients were rolled into RG and
OG in random. SQLS was adopted to assess the SQLS score
of the subjects after 6months.

Continuing nursing: a special nursing team was set up,
telephone follow-up was performed once a week, and family
visit was performed once a month; it was necessary to pay
attention to changes in the patient’s mental state during
nursing and give necessary psychological counseling treat-
ment according to the actual situation; the patient should be
supervised to take medication on time, and detailed med-
ication guidance should be given; patients should be guided
to develop a good lifestyle and encouraged to exercise
outdoors to improve their immunity; timely understanding
the patient’s condition was needed and patients should be
advised to have regular follow-up visits.

2.6. Statistical Analysis. -e experimental data of this study
were processed by SPSS20.0. -e measurement data were
represented by (x± s), which stood for mean± standard
deviation.-e comparison of the means between groups was
performed by t-test, the enumeration data were expressed as
a percentage (%), and the χ2 test was used for the verification.
When P< 0.05, the difference was considered to be statis-
tically significant.

3. Results

3.1. General Data of the Patients. As shown in Table 1, the
general information of the FES patients and healthy vol-
unteers were collected.

3.2. Detection Results of Machine Learning Algorithm.
MRI technology based on machine learning algorithms was
adopted to detect the images of FES patients and the Ctrl
group on the COBRE dataset. Double-sample T-test was
used to obtain the enhanced and weakened activity areas of
FES patients in contrast with healthy people, and the results
were shown in Figures 4 and 5.

3.3. Comparison of Mental Status. In contrast with before
treatment, the total score of PANSS and the scores of each
dimension were greatly reduced after the combined treat-
ment, P< 0.05 (Figure 6). -e reduction rate was further
calculated, which was greater than 25% after treatment, and
there were 17 with markedly effective results and 31 with
effective results.

3.4. Changes of ALFF Value in the Resting State. -e brain
regions with significant differences in ALFF before and after
MECT treatment in FES patients were in contrast with
healthy examiners, and the results are shown in Figure 7.
After treatment, the ALFF value of the right insula of FES
patients was greatly lower than the Ctrl group (P< 0.01).
Before treatment, the ALFF values of the right inferior
lobules, the left inferior frontal gyrus, and the right superior
frontal gyrus of FES patients were greatly lower than the Ctrl
group (P< 0.01).

-e correlation between ALFF values of the right insula
and the right parietal inferior lobule and PANSS score was
not significant (P> 0.05). -ere was an obvious negative
correlation between the ALFF value of the left inferior
frontal gyrus and aggressive hostility (P< 0.05). ALFF values
of the right superior frontal gyrus were negatively correlated
with positive symptoms and total scores (P< 0.05), as shown
in Table 2.

3.5. Comparison of the Nursing Effect. -e treatment com-
pliance rate, follow-up rate, and recurrence rate of FES
patients in the OG were greatly higher than the Ctrl group,
P< 0.05, as shown in Table 3. Before nursing intervention,
there was no obvious difference in the scores and total scores
of the RG and the OG (P> 0.05); after the intervention, the
scores and total scores of the OG were greatly lower than the
RG (P< 0.05), as shown in Figure 8.

4. Discussion

In this study, machine learning algorithms were applied to
MRI image processing, and the results suggested that it can
clearly distinguish the complex brain function differences
between healthy volunteers and FES patients, which was
consistent with the research results of Kerepesi et al. [15],
indicating the machine learning algorithm can improve the
accuracy of theMRI signal detection results, which had great
reference value for monitoring the efficacy of dexmedeto-
midine combined withMECTtreatment.-en, fMRI images
were included to analyze brain changes in FES patients, and
it was found that, before treatment, the ALFF value of the
right parietal lobule was higher than the Ctrl group, which
was similar to the research results of Suzuki et al. [16] and
Chen et al. [17], indicating that the brain area was active
here, while ALFF in the other three places was elevated, but it
was not statistically significant; in contrast with before
treatment, brain activity in the four brain regions treated by
dexmedetomidine combined with MECT was reduced. -e
four brain regions monitored are located around the frontal
lobe-limbic system-parietal nerve anatomical loop, and
studies have shown that this loop participates in the path-
ogenesis of schizophrenia [18], indicating that MECT may
have affected the activity intensity of brain neurons in this
part, thereby inhibiting psychosis.

-e PANSS scale is usually used to evaluate the treat-
ment effect of patients with schizophrenia. It was found in
the study that the total score of PANSS and the scores of
various dimensions in patients with FES were greatly re-
duced after treatment, P< 0.05, which was consistent with
the results of Hansbauer et al. [19], indicating that dex-
medetomidine combined with MECT therapy can effectively
improve the brain function of patients with FES and have a
certain antipsychotic effect. Mental diseases have a greater
impact on the physical, psychological, and social functions of
patients, which seriously harms the SQLS score of patients
[20]. In the study, continuation nursing was applied, and it
was found that, after nursing intervention, the FES patients
in OG had a higher follow-up rate and treatment compliance
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Table 1: Comparison of baseline data.

Health examination personnel (n� 30) FES patients (n� 48) P

Gender: male/female 20/10 32/16 0.564
Age (year) 32.34± 12.87 34.12± 11.63 0.876
Weight (kg) 61.76± 10.79 64.36± 11.38 0.675
Years of education (years) 12.89± 2.34 11.98± 3.12 0.153
Course of disease (years) — 8.73± 6.59 —

Right insula Left lower frontal
back

Right apical and
inferior lobule

Upper right
forehead

Figure 4: MRI brain enhancement area (red area).

Right insula Left lower frontal
back

Right apical and
inferior lobule

Upper right
forehead

Figure 5: MRI brain weakened area (yellow area).
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Figure 6: Continued.
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Figure 6: Comparison of PANSS scores and total scores (A is positive symptom, negative symptom, and cognitive impairment; B is
depressed anxiety, excited hostility, and aggressive hostility; # indicated that, in contrast with the RG, P< 0.01).
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Figure 7: Changes of the ALFF value in the resting state (A was the right insula; B was the right parietal inferior lobule; C was left inferior
frontal gyrus opercular part; D was the right superior frontal gyrus; ∗ indicated that, in contrast with the RG, P< 0.05; # indicated that, in
contrast with the RG, P< 0.01).

Table 2: Correlation between ALFF value and PANSS score.

ALFF value PNASS scale t P

Left inferior frontal gyrus opercular part

Positive symptoms 0.345 0.675
Negative symptoms 0.123 0.187
Cognitive impairment 0.989 0.652
Depressed anxiety 0.340 0.126
Excited hostility −0.108 0.348

Aggressive hostility −0.369 0.039
Total score −0.342 0.128

Right superior frontal gyrus

Positive symptoms −0.267 0.028
Negative symptoms 0.324 0.057
Cognitive impairment 1.262 1.762
Depressed anxiety 3.762 3.762
Excited hostility 1.982 0.076

Aggressive hostility −0.267 0.675
Total score −0.324 0.047
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rate and a lower recurrence rate. -e dimensional scores of
SQLS improved, indicating that the continuous nursing was
beneficial to improve the SQLS score of patients and lower
the risk of recurrence.

5. Conclusion

MRI based on machine learning algorithms can be used to
monitor the efficacy of dexmedetomidine combined with
MECT in the treatment of FES, and continuous nursing can
improve the SQLS of FES patients. However, the number of
samples in this study is limited, and it has not been com-
pared with drug treatment or other treatment methods. In
the future, it is necessary to increase the number of samples
and compare it with other methods to further explore the
effect of the combined treatment of dexmedetomidine and
MECT on the brain function of FES patients. In short, the
results can provide a theoretical basis to clarify the patho-
genesis of schizophrenia and optimize treatment interven-
tions of FES.

Data Availability

-e data used to support the findings of this study are
available from the corresponding author upon request.
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