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*is study aimed to analyze the application value of diffusion tensor imaging (DTI) in the diagnosis of nasopharyngeal carcinoma
(NC) radiotherapy. In this study, 102 patients with NC were selected as the experimental group (EG), and 58 healthy people
examined in hospital were included in a control group (CG). All subjects were required to be examined with routine magnetic
resonance imaging (MRI) and DTI before and after the treatment. *e fractional anisotropy (FA) of the patients in EG before and
after treatment and the CG were recorded.*e apparent diffusion coefficients (ADC) of patients in the two groups were measured
and recorded before and after the treatment. *e recovery rate and adverse events of the patients in EG were observed and
recorded after the treatment. *e results showed that the FA values of the right cerebellum and left parietal lobe (LPL) of patients
after treatment in the EG were much higher than those before treatment and the CG (P< 0.05); the FA values of the right temporal
lobe (RTL), right occipital lobe (ROL), and right parietal lobe (RPL) after treatment in the EG were obviously lower than those
before the treatment and the CG (P< 0.05); the complete remission rate (CRR) of the EG after treatment was greatly higher than
the partial remission rate (PRR) and disease stability rate (DSR) (P< 0.05), and the objective remission rate (ORR) and disease
control rate (DCR) were higher than 90%, respectively.*eADC value of the EG before treatment was (0.752± 0.021)× 10−3mm2/
s, which was visibly lower than that after treatment ((1.365± 0.058)× 10−3mm2/s) and that in the CG ((1.856± 0.079))×

10−3mm2/s), showing statistically obvious differences (P< 0.05). *e incidence of anemia, oral reactions, hypertension, and
gastrointestinal reaction in the EG after treatment was 61.46%, 45.35%, 47.28%, and 39.67%, respectively. In short, the FA value of
DTI parameter could clearly indicate the changes in brain area characteristics of NC patients before and after treatment.*e RTL,
ROL, and RPL of NC patients were damaged after radiotherapy, and the FA value decreased observably, which may be related to
brain edema and demyelination changes. *e damage of white matter microstructure in each brain area further affected the
cognitive function of the patient.

1. Introduction

Nasopharyngeal carcinoma (NC) refers to malignant tumors
that occur on the top and side walls of the nasopharyngeal
cavity. It is one of the high-incidence malignant tumors in
China, and its incidence is the highest among the malignant
tumors of the throat, ear, and nose [1, 2]. *e common
clinical symptoms are blood in the tears, nasal congestion,
tinnitus, hearing loss, headache, facial numbness, diplopia,

neck lumps, cranial nerve palsy, etc. In the later stage, there
is a wasting syndrome characterized by weakness, pro-
gressive weight loss, fat loss, and muscle wasting [3, 4]. *e
occurrence of such disease is mainly related to infection,
genetics, and environmental factors, such as heavy smoking,
eating preserved food, and air pollution. *e NCmainly was
treated with radiotherapy clinically, including a compre-
hensive model of surgery, radiotherapy, and chemotherapy.
Mostly, NC is moderately sensitive to radiotherapy, so
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radiotherapy is the first choice. However, radiation kills
tumor cells and also damages surrounding normal tissue
cells, eventually leading to radiation brain damage [5].
Radiation brain injury is a brain tissue radiation response
syndrome, which may involve the temporal lobe, brainstem,
basal ganglia, cervical spinal cord, and other parts, so it
seriously affects the prognostic recovery and life quality of
patients after radiotherapy [6]. *erefore, to improve the
effect of radiotherapy and prevent the brain damage is very
important for clinical treatment of NC.

At present, there is no uniform standard for the diag-
nosis of radiotherapy for patients with NC both in China and
foreign countries. *e traditional method is to judge
whether there is radiation encephalopathy by the patients
showing headache, learning and memory loss, and slow
response, but the subjective interference factors are too
strong and not accurate enough [7]. With the development
of imaging, plain radiographs, computed tomography (CT),
andmagnetic resonance imaging (MRI) have been applied in
the monitoring of brain tissue damage in early radiation
therapy, but conventional plain radiographs, CT, and MRI
cannot show the pathological changes of the brain tissue of
patients in the acute reaction stage in time, and the diag-
nostic sensitivity is low. When the lesions such as white
matter edema and encephalomalacia are shown, the radia-
tion brain injury often has advanced to the late stage so that
effective rescue cannot be realized [8, 9]. In recent years,
some functional imaging and molecular imaging technol-
ogies have gradually developed on the basis of conventional
MRI technology, mainly including magnetic resonance
spectroscopy (MRS), diffusion weighted imaging (DWI),
diffusion tensor imaging (DTI), perfusion-weighted imaging
(PWI), and functional magnetic resonance imaging (fMRI)
[10]. Among them, DTI is a new method of describing the
structure of the brain, which can show the direction of nerve
fiber bundles. It is also the only technology that can analyze
the microstructure and morphology of white matter fibers in
vivo [11, 12]. *e apparent diffusion coefficient (ADC) can
reflect the diffusion conditions inside the tissue, so as to
evaluate the treatment effect to the tumor. *erefore, the
DTI was intended to explore the brain tissue state of patients
with NC after radiotherapy.

In summary, the application of DTI in the diagnosis of NC
patients is a hot topic in current research. Based on this, 102
patients with NC who were admitted to the Second hospital of
Shandong University were included in the experimental group
(EG), and 58 healthy people in the imaging center during the
same period were included in the control group (CG). All
subjects were required to be examined with the routine MRI
and DTI examinations before and after treatment. *e FA
value, ADC value, recovery rate (RR), and adverse events of the
EG before and after treatment and the CG were compared and
analyzed to comprehensively evaluate the application value of
DTI in the diagnosis of NC radiotherapy.

2. Materials and Methods

2.1. Selection of Research Samples. In this study, 102 patients
with NC, admitted to the hospital from January 31, 2018, to

March 15, 2020, were selected as the EG (aged 20–67 years
old). In addition, 58 healthy people with normal physical
examination in the hospital during the same period were
selected as the CG. *e study had been approved by the
Medical Ethics Committee of the hospital, and the patients
and their families had understood the study and signed the
informed consent forms.

*e inclusion criteria were defined as follows: patients
confirmed as NC by histopathology; patients receiving ra-
diotherapy for the first time; patients in Han nationality;
right-handed patients; patients with clear consciousness and
ability to cooperate with the examination; and patients
without metabolic diseases.

*e exclusion criteria were defined as follows: patients
who have taken relevant chemotherapy drugs; patients with
psychiatric diseases; patients with intracerebral hemorrhage
and clear vascular disease; patients with hypertension and
diabetes; and patients with incomplete clinical data.

2.2. Radiotherapy. Radiation therapy was realized with the
synergy + agility type medium energy linear accelerator
(from Elekta, Swedish) for routine radiation. *e dose for
face and neck, preaural field, NC lesion, cervical lymph node,
and skull base field was 38Gy every 19 times, 32Gy every 16
times, 70Gy every 35 times, 64Gy every 32 times, and 6Gy
every 3 times, respectively. *us, dose for all locations could
be deemed as 2Gy each time.

Efficacy evaluation indicators: the radiotherapy effects
were divided into CRR, PRR, DSR, ORR, and DCR. ORR �

(CRR + PRR/total number of cases) × 100% and
DCR � (CRR + PRR + DSR/total number of cases) × 100%.

2.3.Magnetic Resonance Imaging Scan ofDTI. *e 3.0 TMRI
system produced by General Electric was adopted to collect
resting state data on the subject’s brain. *e head coil was a
standard 8-channel coil, and the enhanced scanning contrast
agent was the gadopentetate meglumine injection
(0.15mmol/kg). During the scan, the subject was placed in a
supine position, and the gap between the head and the 8-
channel coil was filled with a foam pad to fix the head. A
high-pressure syringe was employed to inject the 0.15mmol/
kg gadopentetate meglumine injection from the elbow vein.
*e subject was scanned from the top to the thoracic en-
trance, paying attention to be parallel and perpendicular to
the third cervical vertebra. *e conventional scanning pa-
rameters included time of repetition (TR) of 550ms, time of
echo (TE) of 35ms, matrix of 521× 521, layer thickness of
3.5mm, layer spacing of 0.35mm, and field of view of
25× 25 cm.

DTI data collection was realized by using the single-shot
plane echo sequence and parallel acquisition technology and
was parallel to the front and back lines of the brain to obtain
axial diffusion weighted images of the whole brain. *e
number of scanning layers was 40, and the scanning time
was 300 seconds. *e scanning parameters were set to that
the TR was 11,000ms, the TE was 85ms, the matrix was
125×125, the layer thickness was 3.5mm, the layer spacing
was 0mm, and the field of view was 25× 25 cm.
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2.4. Image Data Processing. *e obtained images were sent
to the workstation, and the DTI data were processed using
the brain imaging data analysis tool FMRIB Software Library
(FSL). Firstly, the eddy correct function in the FSL software
was adopted for eddy current correction on the initial data,
and then the brain region mask of each subject was obtained
with the brain extraction tool (BET) to simplify the sub-
sequent calculations. *e DTIFit function was utilized to
fuse the gradient magnetic field direction, the three-di-
mensional data, and the brain region mask data, so as to
obtain a FA value.

2.5. Observation Indicators. *e basic information (age,
height, weight, and male and female ratio) were measured and
recorded for subjects in both groups. ADC value [13] was used
to evaluate subjects in the EG and CG before and after the
treatment. *e MRI images of patients were observed to de-
termine the solid area and necrotic area of the lesion, outline
the area of interest of the tumor, and then automatically obtain
the ADC value of the perceptual area of interest using com-
puter. *e FA values of the right cerebellum, right temporal
lobe (RTL), right occipital lobe (ROL), right parietal lobe
(RPL), and left parietal lobe (LPL) of the EG before and after
treatment and the CGwere recorded and analyzed.*e adverse
events (anemia, oral reactions, hypertension, and gastroin-
testinal reactions) of patients in the EG were recorded before
and after the treatment.

2.6. StatisticalMethods. *e data processing in this study was
analyzed by SPSS 19.0 version statistical software, the mea-
surement data were expressed as mean± standard deviation
(x ± s), and the count data were expressed in percentage (%).
*e basic data of the EG and the CG were compared with the
independent t test. *e FA values of each brain area and ADC
value were compared and analyzed with the one-way analysis
of variance in the EG before and after the treatment and in the
CG. *e difference was statistically significant at P<0.05.

3. Results

3.1. Comparison of Basic Data of the Two Groups of Subjects.
Figure 1 illustrates the comparison of basic data of the two
groups of subjects. It reveals that the age of subjects was
42.17± 7.92 years old, the height was 161.33± 8.76 cm, the
weight was 60.11± 11.45 kg, the proportion of males was
64.61%, and the proportion of females was 35.39% for pa-
tients in the EG. In addition, the age, height, weight, pro-
portion of males, and proportion of females of the control
subjects were 43.08± 9.22 years old, 160.57± 10.03 cm,
59.02± 9.07 kg, 62.18%, and 37.82%, respectively. *us, the
age, height, weight, proportion of males, and proportion of
females in the EG were not statistically different from those
in the CG (P> 0.05).

3.2. MRI ImagingManifestations of Some Patients and People
forNormalControl. Figure 2 shows the MRI images of some
patients and healthy people. Figure 2(a) shows the MRI

findings of a male patient with NC.*ere were irregular soft
tissue masses on the posterior wall and both sides of the
nasopharynx, the signal was more and uniform, and liq-
uefaction necrosis was rare; swollen lymph nodes in the neck
were common; there were many enlarged lymph nodes with
regular edges and uniform internal density or signal, and the
enhanced scan was slightly enhanced. Figure 2(b) shows the
MRI findings of a female patient with NC. A soft tissue mass
on the right posterior wall of the nasopharynx could be seen,
which invaded the right parapharyngeal space, cervical
sheath, and prevertebral muscles; the right posterior pha-
ryngeal lymph nodes were enlarged, the pharyngeal recesses
became shallow or disappeared, the nasopharyngeal contour
changed, and the bilateral structure was asymmetrical.
Figure 2(c) shows the MRI findings of the nasopharynx of a
normal adult. It discloses that the mucous membrane of the
nasopharynx was thin, the surface was smooth and con-
tinuous, and the submucosal structure was clearly demar-
cated; the fossa was clearly displayed; and the signal in each
sequence of MRI was normal.

3.3. FA Values of the Right Cerebellum, RTL, and ROL in the
Patients before and after Treatment. *e FA values of the
right cerebellum between the EG before and after the
treatment and the CG were analyzed and are compared in
Figure 3. FA value of the right cerebellum of the EG was
0.47± 0.12 and 0.32± 0.08 before and after the treatment,
respectively; and the FA value of the right cerebellum in
patients of the CG was 0.28± 0.07. It revealed that the FA
value of the right cerebellum after treatment in the EG was
higher obviously than that before treatment and the CG
(P< 0.05).

Figure 4 compares FA values in the RTL and ROL of the
EG before and after treatment to the CG. It reveals that the
FA values of the RTL and ROL of the EG were 0.24± 0.07
and 0.33± 0.09 before the treatment, respectively; the FA
values of the RTL and ROL of the EG were 0.41± 0.11 and
0.53± 0.12 after the treatment, respectively; and the FA
values of the RTL and ROL of the patients in CG were
0.45± 0.12 and 0.58± 0.16, respectively. In addition, the FA
values of the RTL and ROL after the treatment in the EG
were dramatically lower than those before the treatment and
those for patients in the CG (P< 0.05).

3.4. FA Values of LPL and RPL of the Patients between the EG
before and after Treatment and the CG. Figure 5 illustrates
the comparison of FA values in the LPL and RPL of the EG
before and after treatment to the CG. *e results suggested
that the FA values of the LPL and RPL of the EG were
0.68± 0.21 and 0.31± 0.09 before the treatment, respectively;
the FA values of the RTL and ROL of the EG were 0.54± 0.13
and 0.53± 0.20 after the treatment, respectively; the FA
values of the RTL and ROL of the CG were 0.51± 0.17 and
0.56± 0.14, respectively. In addition, the FA value of the LPL
after treatment in the EGwasmuch higher in contrast to that
before treatment and the CG (P< 0.05); and the FA value of
the RPL after treatment in the EG was much lower than that
before treatment and the CG (P< 0.05).
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3.5. Evaluation of the Cure Rate of Patients in the EG after
Treatment. Figure 6 reveals the evaluation results of the cure
rate of patients in the EG. It suggests that the CRR, PRR,

DSR, ORR, and DCR of the EG after treatment were 59.63%,
34.28%, 6.09%, 94.15%, and 99.64%, respectively. Of which,
the CRR after treatment in the EG was higher obviously in
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Figure 1: Comparison of basic data of the two groups of subjects. (a)*e comparison results of the age, height, and weight of the two groups
of subjects; and (b) the proportion of males and females of the two groups.

(a) (b) (c)

Figure 2:MRI imagingmanifestations of some patients and healthy people. (a) AnMRI image of a male patient with NC (aged 28 years old);
(b) an MRI image of a female patient with NC (aged 35 years old); and (c) a normal nasopharyngeal MRI image of an adult (aged 25 years
old).
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Figure 3: *e FA values of the right cerebellum between the EG before and after the treatment and the CG. Note: ∗ indicates P< 0.05 in
contrast to the value before treatment.
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contrast to PRR and DSR (P< 0.05); the PRR after treatment
in the EG was obviously increased in contrast to the DSR
(P< 0.05); and the ORR and DCR of radiotherapy in the EG
were higher, which were above 90%, respectively.

3.6. Comparison on ADC Values of Patients before and
after the Treatment. *e ADC values of patients in the CG
were compared before and after the treatment, and the
results are illustrated in Figure 7. *e ADC value of the EG
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Figure 4: Comparison of FA values of RTL and ROL between the EG before and after treatment and the CG. (a)*e FA value of the RTL; (b)
the FA value of the ROL. Note: ∗ indicates P< 0.05 in contrast to the values before treatment.
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Figure 5: Comparison of FA values in the LPL and RPL of the EG before and after treatment to the CG. (a, b) FA values of the LPL and RPL,
respectively. Note: ∗ indicates P< 0.05 in contrast to the values before treatment.
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Figure 6: *e evaluation results of the cure rate of patients in the EG. (a) *e CRR, PRR, and DSR of patients after treatment; (b) *e ORR
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before treatment was (0.752± 0.021)× 10−3mm2/s, which
was visibly lower than that after treatment ((1.365± 0.058)×

10−3mm2/s) and that in the CG ((1.856± 0.079))×

10−3mm2/s), showing statistically obvious differences
(P< 0.05).

3.7. Adverse Events after Treatment of Patients in the EG.
Figure 8 discloses the adverse events of patients in the EG
after treatment. Figure 8 reveals that the incidence of anemia
oral reactions, hypertension, and gastrointestinal reactions
in the EG after treatment was 61.46%, 45.35%, 47.28%, and
39.67%, respectively.

4. Discussion

Due to the special location of NC (surrounded by the crucial
organs), its anatomical structure and space are very narrow,
so the clinical diagnosis and treatment were realized with
radiotherapy. Although the effect is good, it is possible for
large side effects, which mainly reflect in local facial skin
changes, skin fibrosis, painful swallowing, reduced saliva,
loss of smell and taste buds, and other manifestations. In
addition, the occurrence is often related to the radiation
dose, divided dose, and total dose [14]. As a new type of
fMRI technology, DTI is a detection method that can
evaluate the pathological information of living tissues.
*erefore, 102 patients with NC were subjected to routine
MRI and DTI scans before and after the treatment and 58
healthy people were subjected to the same scans. *e results
showed that the age, height, weight, proportion of male, and
proportion of female in the EG were not statistically sig-
nificant compared with the CG (P> 0.05), which indicated
that the basic information of the two groups of subjects was
consistent. *e results of subsequent tests were comparable.
After treatment, the FA values of the right cerebellum and
LPL of the EG were higher observably than those before the
treatment and the CG (P< 0.05), which was different from
the decrease of FA values of cerebellar tissue analyzed by
Qamar et al. [15]. *e higher the value, the better the co-
herence and organization of the nerve fibers, reason of which

may be that it is related to the change in the organization of
nerve fiber bundles or the increased restriction of water
molecule movement in the direction of nerve fibers [16, 17].
*erefore, it can be speculated that the increase in FA value
is not entirely favorable.

After the treatment, the FA values of the RTL, ROL, and
RPL in the EG were dramatically lower than those before the
treatment and the CG (P< 0.05), which was similar to re-
search results of King et al. [18], indicating that the white
matter microstructure of the RTL, ROL, and RPL of NC
patients was damaged after radiotherapy, and the FA value
decreased hugely. *e CRR of patients in the EG after the
treatment was much higher than that of PRR and DSR
(P< 0.05); and ORR and DCR were above 90%, indicating
that radiotherapy was more effective in patients with NC.
*e ADC value of the EG before treatment was
(0.752± 0.021)× 10−3mm2/s, which was visibly lower than
that after treatment ((1.365± 0.058)× 10−3mm2/s) and that
in the CG ((1.856± 0.079))× 10−3mm2/s), showing statis-
tically obvious differences (P< 0.05). Such results were
similar to the findings of Mao et al. [19]. *e rising trend of
ADC value is closely related to tumor shrinkage and re-
mission. After the treatment, the incidence of anemia, oral
reactions, hypertension, and gastrointestinal reactions in the
EG was 61.46%, 45.35%, 47.28%, and 39.67%, respectively.
*us, the adverse events of radiotherapy were still relatively
severe, which may be related to the dose. *erefore, related
preventive measures had to be adopted in clinical treatment
in terms of the postoperative side effects [20].

5. Conclusion

In this study, 102 patients with NCwho were admitted to the
hospital were selected as the EG and 58 healthy people who
underwent routine physical examination in the imaging
center of the hospital during the same period were selected
as the CG. All subjects were required to be examined with
the routine MRI and DTI examinations before and after
treatment. *e results showed that the RTL, ROL, and RPL
of NC patients were damaged after radiotherapy, and the FA
value decreased significantly, which may be related to
changes in cerebral edema and demyelination. *e damage
of white matter microstructure in each brain area further
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6 Contrast Media & Molecular Imaging



affected the cognitive function of the patient. However, there
are still some shortcomings for this study. It was difficult to
obtain the brain tissue samples for pathological diagnosis for
NC patients with normal MRI findings, and the impact of
chemotherapy drugs had not been analyzed. In future, it will
increase the size of selected sample to eliminate the drug
difference and discuss the effect of radiotherapy for NC. In
conclusion, the results provided an experimental help for the
application of DTI in radiotherapy for NC.

Data Availability

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