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'is study was focused on the magnetic resonance-ultrashort time of echo (MR-UTE) imaging technology based on the
convolution residual network (CRN) algorithm to evaluate the degeneration of intervertebral disc endplate (DIDCE) and the
efficacy of rehabilitation nursing intervention. In this study, 90 patients with intervertebral disc degeneration in the hospital were
randomly divided into an intervention group (45 cases) and a control group (45 cases). All patients were scanned by a magnetic
resonance imaging system, and the original UTE images were postprocessed. 'e control group received routine nursing. 'e
intervention group used massage and rehabilitation nursing intervention measures. 'e CRN algorithm is used to reconstruct the
undersampled MR image and compared with ESPIRiT algorithm and the Regridding algorithm. 'e result found that CRN has
more advantages than ESPIRiTand Regridding reconstruction algorithms. 'e proportion of partial disappearance and complete
disappearance of fibrous ring structure in the low back pain group was higher than that in the non-low back pain group, with a
statistical difference (P< 0.05). 90 patients with intervertebral disc cartilage endplate degeneration were divided into lumbago
group (62 cases) and nonlumbago group (28 cases) according to whether they had lumbago.'e nursing satisfaction of patients in
the intervention group (97%) is significantly higher than that of patients in the control group (69%) (P< 0.05). In conclusion, the
CRN algorithm successfully removes artifacts and noise in the undersampled image. Cartilage endplate, annulus fibrosus, and
bony endplate partially disappeared by the MR-UTE imaging technique. Rehabilitation intervention proved to have a positive
effect on the treatment of patients with intervertebral disc degeneration and can improve patients’ satisfaction.

1. Introduction

'e intervertebral disc is a fibrous cartilaginous structure
that connects the adjacent vertebrae of the spine and consists
of a central nucleus pulposus and the surrounding annulus
fibrosus. It is located within the boundary of the interver-
tebral space. 'e upper and lower boundaries of the in-
tervertebral space are the endplate of the vertebral body, and
the surrounding boundaries of the intervertebral space are
the plane of the bony edge of the spine [1, 2]. 'e main
function of the disc is to bear the pressure, load the flexibility
and elasticity of the spine, and cushion the shock. Degen-
eration of intervertebral disc endplate (DIDCE) arises from
the natural aging of the body and the joint action of various

factors. It manifests as a series of cascade reactions in various
parts of the cartilage endplate of the intervertebral disc under
various mechanisms of action such as pathophysiology,
biochemistry, and biomechanics [3–5]. DIDCE is a pre-
requisite and pathological basis for spinal degenerative
osteoarthropathy and is one of the main causes of low back
pain.

With the development of imaging technology, the main
methods for clinical examination of the lumbar spine in-
clude X-ray, CTexamination, and magnetic resonance (MR)
[6]. X-ray examination is the most commonly used imaging
examination in clinical practice, which is simple and of low
cost, but cannot directly show the internal structure of the
intervertebral disc [7]. CT examination has obvious
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advantages in the bone examination due to its short scan-
ning time and high-density resolution, but its soft tissue
contrast is poor and it cannot display the structure of
cartilage endplate and annulus fibrosus [8]. MR has the
advantages of no radiation, high soft tissue resolution, and
no overlapping image, showing great potential in the
morphology and functional display of intervertebral disc and
becoming the main imaging examination method of the
lumbar spine [9–12]. With the continuous progress of im-
aging technology, magnetic resonance-ultrashort time of
echo (MR-UTE) technology can significantly shorten the
echo time and collect and display short T2 tissue signals,
pointing out a new research path for DIDCE [13]. 'e MR-
UTE double-echo sequence can directly display the cartilage
endplate, improve the intertissue contrast of the vertebral
disc junction area, and visually distinguish the annulus
fibrosus, cartilage endplate, and bone endplate, facilitating
the comparison of DIDCE imaging with conventional MR
sequences [14].

As a data-oriented processing method, deep learning can
classify and segment common features among complex
training data sets. In addition, deep learning is widely used in
image deblurring, denoising, and image enhancement. In
this study, the convolution residual network (CRN) algo-
rithm was constructed to learn the mapping relationship
between undersampled and fully-sampled MRI images.
'en, it was required to predict the signals lacking in
undersampled images to obtain approximately fully-sam-
pled MRI images [15, 16].

In this study, 90 patients with intervertebral disc car-
tilage endplate degeneration were selected, and all of them
underwent MR-UTE examination. 'e MR-UTE images of
patients were processed by constructing a convolution re-
sidual network algorithm, aiming at analyzing whether low
back pain will cause the difference in the degenerative in-
tervertebral disc and whether it will affect the morphological
structure and distribution of annulus fibrosus, cartilage
endplate, and bony endplate, so as to provide an earlier and
more accurate diagnosis basis for the clinic.

2. Materials and Methods

2.1. Subjects. In this study, 90 DIDCE patients enrolled in
the hospital fromNovember 20, 2019, to December 20, 2020,
were divided into an intervention group (45 cases) and a
control group (45 cases) according to the presence or ab-
sence of low back pain, with a total of 450 discs. 'ere were
35 males and 55 females, aged 25–75 years, with an average
weight of 51.26± 12.64 kg. 'ere was no significant differ-
ence in general data between the two groups (P> 0.05),
indicating comparability. 'is study had been approved by
the ethics committee of the hospital, and patients and their
families signed the informed consent form.

Inclusion criteria are as follows: (1) conventional MRI
showed different degrees of lumbar disc degeneration; (2)
patients with previous lumbosacral stiffness or pain are
included; (3) MRI imaging data were complete.

Exclusion criteria are as follows: (1) patients with pre-
vious infections, diseases of the blood system, and metabolic

diseases; (2) history of spinal surgery, spinal malformation
surgery, spinal trauma, etc.; (3) with claustrophobia, IUDS,
spinal metal implantation, early pregnancy, and other MRI
scan contraindications.

2.2.MR-UTEExamination. All patients were examined by a
3.0 T magnetic resonance imaging system, using the whole
spine coil.'e patient was in a supine position, with the head
advanced, at the level of the third lumbar spine. 'e entire
lumbar spine was scanned, ranging from the T12/L1 to the
L5/S1 discs. Each patient underwent a conventional sagittal
scan with T1WI, T2WI, and UTE double-echo sequences.
Table 1 showed the scan sequence parameters.

2.3. Construction of CRN Algorithm. As an important
technique to interpolate nonuniformly sampled data points
into a straight line grid, the gridding algorithm has been
widely researched and innovated. 'e improved gridding
algorithm is defined as the gridding algorithm, which is used
for MR image reconstruction in experiments.

'e Kaiser-Bessel function used by the Jackson gridding
algorithm is
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where (λ) is the Kaiser-Bessel window function, I0 is the
zero-order modified Bessel function, and W is the window
length.

'e calculation formula of the MRI image finally
reconstructed by the gridding algorithm is

Mi(x, y) � Mr(x, y) ·
f(x, y)

r(x, y)
, (2)

where Mi is the reconstructed MRI image, Mr is the inverse
Fourier transform of, f is the inverse Fourier transform of,
and r is a rectangular function.

To improve the accuracy under undersampling technical
conditions, this study proposes a deep learning-based ar-
tifact removal method, the CRN algorithm. Firstly, the
undersampled MR image is reconstructed and processed
using the following equation.

MRhigh quality � F MRlow quality , (3)

where MRlow quality represents the MR image reconstructed
from undersampled data, which contains a large number of
noise points and artifacts. MRhigh quality represents the MR
image reconstructed from fully sampled data, used as the
gold standard for image reference. F function, learned by
CNN, is used to process undersampled MR images with
artifacts and noise.

'ere are mainly three steps. First, MR data of full
sampling and undersampling are obtained by 3D-UTE
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sequence acquisition, and a reconstruction algorithm is used
to reconstruct the image, with the full sampling MR image
taken as the gold standard. 'en, a three-layer neural net-
work is constructed and trained with undersampled and
fully sampled image data at different echo times, so that it
can effectively remove the noise and artifacts from under-
sampled images [17, 18]. Finally, the CRN algorithm is used
to predict MR images of high quality. 'e structure diagram
of the CRN algorithm is shown in Figure 1.

'e CRN algorithm is calculated as follows.

M0 � Mi + W1 × RO ReLU W2 × RO ReLU W2 × Mi + a1( (  + a2( (  + a3, (4)

where Mi represents the undersampled MR image whose
undersampled multiple is 2; W1, W2, and W1 all represent
the weight, which contains the convolution kernel of 5× 5;
a1, a2, and a3 represent the bias quantity, ReLU represents
the activation function, and RO represents the normaliza-
tion operation. 'e loss function is expressed as follows.

L(A, B) �
1
N

× 
N

j�1
Ai − Bi


, (5)

where Ai represents pixels in the undersampled MR image,
Bi represents Bi pixels in the fully sampledMR image, and Ai

and Bi correspond to each other. L(A, B) represents the loss
function, and N represents the number of pixels in the MR
image.

2.4. MR-UTE Image Postprocessing and Data Measurement.
After the scanning, the UTE original image was post-
processed. First, the original UTE images of each patient
were uploaded to the workstation under the same repetition
time and different echo times. 'e image positions were
consistent at each echo time, and the two groups of images
with the same number of layers at each echo time were
silhouetted by postprocessing software. 'e original image
of the second layer echo time was subtracted from the
original image of the first layer echo time, the image after
silhouette was retained, and the original image of the first
echo time was saved.

'e sharpness of anatomical structures in T1WI, T2WI,
and UTE images was compared semiquantitatively with
conventional MR sequences, and the articulation of inter-
vertebral disc and surrounding structures, annulus fibrosus
(AF), cartilage end plate (CEP), and vertebral end plate
(VEP) was assessed.

2.5. Imaging Indicators of DIDCE. At present, the Pfirrmann
grading method is commonly used clinically (Table 2) [19],
which often requires sagittal images of the T2WI sequence
for diagnosis. Two physicians independently evaluated the
degeneration signs of each intervertebral disc segment, and
any inconsistency was solved through consultation and
discussion.

2.6. SagittalDouble-EchoMR-UTE Image. 'eMR-UTE was
used to analyze the cartilaginous endplates, annulus fibroids,
and vertebral endplates in DIDCE patients: complete, par-
tially absent, and completely absent according to their
structural integrity. Integrity refers to the continuity of
structural morphology observed at all sagittal levels; partial
disappearance refers to the continuous interruption of
structural signals at two consecutive levels observed at the
sagittal level, and the interruption length is less than half of
the transverse diameter of the structure; complete disap-
pearance refers to the continuous interruption of the
structural signal from the sagittal plane, and the interruption
length reaches more than half of the transverse diameter of

Input
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Layer 3

Ouput

Convolution+ Bath normalization+ Rectified 
linear unit

Convolution+ Bath normalization+ Rectified 
linear unit

Convolution
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Single component fitting

Figure 1: Schematic diagram of the structure of the CRN
algorithm.

Table 1: 'e scan parameters of T1WI, T2WI, and UTE.

T1WI T2WI UTE
Repetition time (ms) 450 4200 87.3
Time of echo 1 (ms) 20 120 0.029
Time of echo 2 (ms) — — 7.2
Flip angle 90° 90° 15°
Layer thickness (mm) 2.5 2.5 2.5
Layer spacing (mm) 1 1 1
Matrix 385× 258 385× 258 512× 512
Number of layers 16 16 32
Echo train length 9 25 —
Scanning time 136 s 110 s 506 s
Number of excitation 1.5 1 1
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the structure. Two physicians read the films independently.
Any disagreement was solved through consultation and
discussion. 'e imaging findings should be observed,
recorded, and counted.

2.7. Rehabilitation Nursing Intervention Methods. 'e con-
trol group received routine nursing. In the intervention
group, on the basis of routine nursing, massage and reha-
bilitation nursing intervention measures were used, and the
patients’ waist acupoints were professionally massaged. At
the same time, health education, rehabilitation nursing,
rehabilitation training, and retraining were given to the
patients. Rehabilitation nursing intervention is as follows.

Monitoring of respiration, blood pressure, blood oxygen
saturation, and electrocardiogram: all patients in this group
had different degrees of anemia after the operation, and
extubation was delayed for 16 hours after anesthesia. After
the patient returned to the ward, he was given 3 L/min of
oxygen, monitored by bedside ECG, and closely monitored
pulse, respiration, blood pressure, oxygen saturation, and
ECG. Observe and record every 30min minutes within 6
hours after the operation, and change to 1 hour after sta-
bilization until 48 hours or 72 hours. After treatment and
nursing, he was discharged from the hospital.

And the monitoring of spinal cord and nerve function:
make the patient move both lower limbs, and evaluate
whether the muscle strength is back to normal. Observe and
record every 30 minutes in the first 12 hours after operation
to prevent the occurrence of spinal cord ischemia-reper-
fusion injury.

Comprehensive functional exercise: on the day of op-
eration, encourage and assist patients to stretch and bend
their ankles and knees, improve the muscle fatigue of supine
limbs, and relax muscles after operation and operation. On
the first day after the operation, respiratory function training
was added, and the frequency and intensity of training were
determined according to the patient’s personal tolerance and
the patient’s basic exercise. On the third day after the op-
eration, the exercise of both upper limbs was increased,
including fist-clenching, chest-expanding, shoulder-shrug-
ging, shoulder-lifting, abduction, and rotation, so as to
promote the recovery of vital capacity and prevent scap-
ulohumeral periarthritis and joint stiffness. One week after
the operation, after the patient’s body temperature dropped,
pain improved, and physique recovered, four-point support
training was conducted to train the back extension function.

2.8. Statistical Methods. SPSS 21.0 statistical software was
used for the statistical analysis of the data. 'e calculated
data conforming to normal distribution were represented by
the mean standard deviation (X ± S) and the T-test was
adopted. 'e in-conforming data were expressed as the
percentage (%) and the χ2 test was used. 'e structural
integrity and distribution of cartilage end plate, annulus
fibrosus, and osseous end plate at different DIDCE levels
were examined by R×C chi-square. Kendall’s rank corre-
lation was used to analyze the correlation of dichotomous
variables. P< 0.05 indicated significant differences.

3. Results

3.1. Experimental Results of Different Algorithms. Select the
region of interest (ROI) in the experiment; an MR image
reconstructed from full sampling data is the gold standard of
the image reference. 'e Regridding algorithm, ESPIRiT
algorithm, and CRN algorithm were used to reconstruct MR
images, respectively. 'en, the 10 echo signals of single
exponential fitting were compared with the gold standard for
F-test, to judge whether the fitting results obtained by the
three algorithms were significantly different from the gold
standard.

As shown in Figure 2, the 10 echo signals of ESPIRiT
algorithm and CRN algorithm had higher numerical simi-
larity with gold standard echo signals, and the attenuation
trend of echo signals was more similar to the gold standard.
According to Figure 3, the reconstruction results of the
Regridding algorithm were statistically different from the
gold standard, while the results of ESPIRiT algorithm and
CRN algorithmwere not significantly different from the gold
standard. Compared with ESPIRiT reconstruction algo-
rithm, the CRN reconstruction algorithm had more
advantages.

3.2. UTE Imaging Analysis of Bone Integrity of Cartilage
Endplate, Annulus Fibrosus, and Vertebral Endplate. In the
UTE image in the first echo signal, the nucleus pulposus
showed a uniform low signal; the cartilaginous endplate
between the nucleus pulposus and the upper and lower
vertebral bodies showed continuous high signal; the verte-
bral endplate showed continuous and complete isosignal; the
annulus fibrosus of the nucleus pulposus had a spindle shape
and slightly higher signal. After the UTE image was sil-
houetted, the nucleus pulposus still showed uniform low

Table 2: DIDCE Pfirrmann grading.

Characteristics Grade I Grade II Grade III Grade IV Grade V

Structure of nucleus pulposus Even, bright white Uneven, horizontal
band can be observed

Uneven,
gray

Uneven,
gray to black

Uneven,
black

Nucleus pulposus-annulus
fibrosus boundary Clear Clear Unclear Lost Lost

Nucleus pulposus signal
intensity

High (comparable to
cerebrospinal fluid)

High (comparable to
cerebrospinal fluid) Medium Medium to low Low

Disc height Normal Normal Slightly
reduced

Moderately
reduced

Severely
reduced
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signal; the cartilaginous endplate showed linear continuous
high signal; the upper and lower layers of the vertebral
endplate were intact and continuous, presenting slightly low
signal; the annulus fibrosus was complete in shape, and the
signal was continuously slightly higher (Figure 4).

'e UTE images of moderate DIDCE in the first echo
signal and after silhouette showed that the morphological
structure of the cartilage endplate, annulus fibrosus, and
vertebral endplate was partially disappeared and that the
structure of one side was incomplete (Figure 5).

'e UTE images of severe DIDCE in the first echo signal
and after silhouette showed that the morphological structure

of the cartilage endplate, annulus fibrosus, and vertebral
endplate was absent and that the structures of the upper and
lower sides were absent (Figure 6).

3.3. Bone Integrity Distribution and Composition Ratio of
Cartilage Endplate, Annulus Fibrosus, and Vertebral
Endplate. 90 patients with intervertebral disc cartilage
endplate degeneration were divided into the lumbago group
(62 cases) and nonlumbago group (28 cases) according to
whether they had lumbago. 'e bone integrity of the car-
tilaginous endplate and bony endplate structure showed no
statistical difference between the two groups (P> 0.05).'ey
had the highest proportion of partial disappearance and the
lowest proportion of complete disappearance in both
groups. As for the structural integrity distribution of annulus
fibrosus, the proportions of partial disappearance and
complete disappearance were higher in the lumbago group
than in the nonlumbago group, with statistical differences
(P< 0.05), as shown in Figure 7.

3.4. Correlation Analysis between Clinical Symptoms and
Degeneration Degree of Intervertebral Disc. Included discs
were graded according to the Pfirrmann grading criteria, as
shown in Figure 8. Patients were divided into lumbago
group and nonlumbago group according to the clinical
symptoms, and there was no statistical difference in the
constituent ratio between the two groups (P> 0.05), indi-
cating that there was little correlation between the inter-
vertebral disc degeneration degree and clinical symptoms.

3.5. �e Correlation between Structural Integrity of Cartilage
Endplate and Pfirrmann Grading of Intervertebral Disc
Degeneration. According to the different Pfirrmann grades
of the lumbago group and the nonlumbago group, the R×C
Chi-square test was performed on the integrity composition
ratio of different cartilage endplates. 'e results showed that
the χ2 of the lumbago group and the nonlumbago group
were 169.32 and 35.02, respectively, with a statistical dif-
ference (P< 0.05), indicating that intervertebral disc de-
generation was correlated with the integrity of cartilage
endplate. Kendall’s was 0.512 and 0.547, respectively,
showing a moderate correlation (Tables 3–4).

3.6. Satisfaction of Rehabilitation Nursing. 'e experimental
results show that the nursing satisfaction of patients in the
intervention group (97%) is significantly higher than that of
patients in the control group (69%), and there is a statistical
difference between the two groups (P< 0.05) (Figure 9).

4. Discussion

With a series of physiological and pathological changes, the
internal permeability of the intervertebral disc nucleus
pulposus reduces, and water loss gradually occurs, leading to
fibrosis, and then nucleus pulposus tension is falling and
intervertebral disc height changes, resulting in a material
exchange between the cartilage endplate in dispersion effect.
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CRN algorithms.
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'erefore, cartilage endplate degeneration is a major cause
of intervertebral disc degeneration. MR imaging manifes-
tations of intervertebral disc degeneration mainly include
decreased T2 signal of the intervertebral disc, intervertebral
disc vacuum changes, bone marrow changes, mutations,

annulus fibrosus tears, calcification, ligament changes, and
spinal stenosis [20–22]. Decreased disc T2 signal is due to
changes in glycosaminoglycan concentration and water
molecular content. As the disc develops, a vacuum will
occur, which on MR imaging shows no signal on T1WI and

(a) (b) (c)

Figure 5: T2WI, T1WI, and UTE images of a male aged 65 who had suffered low back pain accompanied by radiating pain in the left limb for
5 years. (a) T2WI; (b) T1WI; (c) UTE.

(a) (b) (c)

Figure 4: T2WI, T1WI, and UTE images of a female aged 53 who did not have low back pain. (a) T2WI; (b) T1WI; (c) UTE.
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T2WI images. When the intervertebral disc is calcified, there
will be a low signal or no signal in the MR image. Pfirrmann
grading scale is a T2WI sagittal grading method based on
intervertebral disc nucleus pulposus structure, signal

strength, intervertebral disc height, and annulus fibrosus
boundary.

MR-UTE technology is a new technology for short T2
tissue imaging in the human body, which can reduce the

Complete

Partial
disappearance

Complete
obiteration

20 40 60 800
Proportion (%)

Non-lumbago group
Lumbago group

(a)

Complete

Partial
disappearance

Complete
obiteration *

*

*

Non-lumbago group
Lumbago group

20 40 60 800
Proportion (%)

(b)

Complete

Partial
disappearance

Complete
obiteration

Non-lumbago group
Lumbago group

10 20 30 40 50 60 700
Proportion (%)

(c)

Figure 7: Bone integrity analysis of cartilage endplate, annulus fibrosus, and vertebral endplate. (a) Integrity of cartilage endplate; (b)
annulus fibrous integrity; (c) integrity of vertebral endplates. ∗Compared with the nonlumbago group, P< 0.05.

(a) (b)

Figure 6: T2WI and UTE images of a female aged 62 who had suffered repeated low back pain for 8 years. (a) T2WI; (b) UTE.

Concepts in Magnetic Resonance Part A, Bridging Education and Research 7



echo time and obtain images before the MR signal of short
T2 tissue attenuates to 0 [23]. 'e cartilage endplate of
intervertebral disc tissue is a kind of hyaline cartilage, rich in
polysaccharides, collagen, and water. It shows no signal by
conventional sequence, while UTE sequence can well display
the cartilage endplate and short T2 tissue of the anterior and
posterior longitudinal ligaments. In MR-UTE images, intact
intervertebral discs and calcified cartilaginous endplates
showed mainly medium-high signals near the cartilaginous
endplate. In this study, Pfirrmann grades of T2WI sequences
of patients with different degrees of disc degeneration were
analyzed, and the results showed that there was little cor-
relation between the disc degeneration degree and clinical
symptoms, in line with the results of Sampara et al. [24].

'en, themorphological integrity of cartilage endplate in
patients with and without lumbago was evaluated, which was

divided into integrity, partial disappearance, and complete
disappearance.'e results showed that there was a statistical
difference in the proportion of partial disappearance and
complete disappearance of annulus fibrosus between the two
groups (P< 0.05), indicating that low back pain was cor-
related with annulus fibrosus integrity. Next, the correlation
between Pfirrmann grading and cartilage endplate integrity
in two groups of patients with disc degeneration was ana-
lyzed, and the results showed that different degrees of disc
degeneration were moderately correlated with cartilage
endplate integrity, consistent with the results of Saberi et al.
[25].

Finally, two groups of patients were compared for sat-
isfaction with the nursing methods. 'e results showed that
the patients in the lumbago group had good recovery effects,
with high nursing satisfaction.

Table 3: 'e integrity of cartilage endplate and Pfirrmann grading distribution of intervertebral disc degeneration in the lumbago group.

Pfirrmann grading
χ2 P

Level I Level II Level III Level IV Level V
Complete 75 65 18 15 2 169.32 0.000
Partial disappearance 21 32 78 81 62
Complete obliteration 4 3 4 4 36

Table 4: 'e integrity of cartilage endplate and Pfirrmann grading distribution of intervertebral disc degeneration in the nonlumbago
group.

Pfirrmann grading
χ2 P

Level I Level II Level III Level IV Level V
Complete 82 45 15 1 2 35.02 0.000
Partial disappearance 15 51 76 98 76
Complete obliteration 3 4 8 1 22

15%

32%

25%

9%

19%

Proportion of Pfirrmann Grading in
Lumbago group (%)

Level I
Level II
Level III

Level IV
Level V

(a)

8%

23%

34%

15%

20%

Proportion of Pfirrmann Grading
in Non-lumbago group (%)

Level I
Level II
Level III

Level IV
Level V

(b)

Figure 8: Degeneration degree of the intervertebral disc in different clinical symptoms. (a) Lumbago group; (b) nonlumbago group.
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5. Conclusion

In this study,MR-UTE imaging technology based on the CRN
algorithm was used to analyze the images of 90 patients with
intervertebral disc degeneration and to evaluate the thera-
peutic effect of rehabilitation nursing intervention. It was
found that the CRN algorithm successfully removes artifacts
and noise in the under-sampled image, that different degrees
of intervertebral disc degeneration were moderately corre-
lated with the integrity of cartilage endplate, and that cartilage
endplate, annulus fibrosus, and bony endplate partially dis-
appeared by the MR-UTE imaging technique. Rehabilitation
intervention proved to have a positive effect on the treatment
of patients with intervertebral disc degeneration and can
improve patients’ satisfaction. 'e limitation of this study is
that the sample size is small, and the quality of MR-UTE data
is different, which increases the evaluation error. Later, it is
necessary to expand the sample size and include high-quality
data for further in-depth discussion. In conclusion, MR-UTE
imaging can clearly display the degeneration of disc cartilage,
providing a new technique for the noninvasive evaluation of
disc structure.
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Figure 9: Comparison of rehabilitation nursing satisfaction.
∗Compared with the intervention group, P< 0.05.
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