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Application Value of Dynamic Contrast-enhanced Magnetic Resonance
Imaging in Staging of Nasopharyngeal Carcinoma*
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ABSTRACT Objective: To analyze the application value of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) in
staging of nasopharyngeal carcinoma. Methods: 104 patients with newly diagnosed nasopharyngeal carcinoma confirmed by pathology in
our hospital from June 2016 to April 2018 were chosen in the study.All patients were given DCE and diffusion-weighted imaging (DWI),
the DCE-MRI quantitative parameters of nasopharyngeal carcinoma patients at different stages[transport constant (Ktrans), extravascular
extracellular space volume percentage (Ve), rate constant (Kep), volume fraction (fPV)] and apparent diffusion coefficient (ADC) values
were compared, the relationship beween each DCE-MRI parameter and the clinical staging was analyzed, the diagnostic value of
DCE-MRI for stage of nasopharyngeal carcinoma was evaluated. Results: With the increase of total stage, Ktrans and Ve increased in pa-
tients with nasopharyngeal carcinoma, Ve increased with the increase of T stage. Ktrans and Ve in patients at M1 stage were greater than
those at MO stage (P<0.05). There was no significant difference in every DCE-MRI parameters in patients with different N stages (P>0.05).
There was no significant difference in the scores of Kep and fPV among every stages (P>0.05). With the increase of total stage, the ADC
value of patients with nasopharyngeal carcinoma decreased (P<0.05); Spearman Correlation analysis found that Ktrans of patients with
nasopharyngeal carcinoma was positively correlated with total stage and M stage, Ve was positively correlated with total stage and T
stage, the ADC value was negatively correlated with total stage (P<0.05). Among the each parameter, the area under the curve (AUC) of
the total stage for the diagnosis of nasopharyngeal carcinoma by Ktrans was the biggest (0.925). The AUC for the diagnosis of nasopha-
ryngeal carcinoma at early (stage II) and late stage (stage Il and stage IV) by Ktrans were 0.909 and 0.921, respectively, which were all
higher than ADC (AUC=0.864, 0.815). Conclusion: DCE-MRI has a high application value in the clinical stage of nasopharyngeal carci-
noma. Ktrans has the best diagnostic efficacy and is superior to DWI diagnosis.The higher the tumor stage, the larger the Ktrans, which
can be used as an index of tumor staging.
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Table 1 Comparison of quantitative parameters of DCE-MRI
Types of staging Staging results Ktrans(min™) Kep(min') Ve PV
Total staging Stage [ (n=6) 0.28+ 0.04 1.65+ 0.18 0.18+ 0.02 0.03+ 0.01
Stage 1 (n=4) 0.31+ 0.03 1.62+ 0.16 0.20+ 0.03 0.02+ 0.01
Stage [1I(n=53) 0.32+ 0.04 1.55% 0.15 0.24+ 0.03 0.02+ 0.01
Stage [Va(n=35) 0.36+ 0.05 1.52+ 0.14 0.30+ 0.04 0.02+ 0.01
Stage [Vb(n=6) 0.57+ 0.06 1.60% 0.17 0.38%+ 0.04 0.02+ 0.01
F 46.271 1.435 46.064 1.943
P 0.000 0.228 0.000 0.109
T staging Stage T1(n=36) 0.35%+ 0.03 1.54% 0.26 0.19%+ 0.03 0.020+ 0.008
Stage T2(n=19) 0.36% 0.04 1.46% 0.25 0.25%+ 0.04 0.018+ 0.006
Stage T3(n=26) 0.33+ 0.05 1.43+ 0.24 0.27+ 0.03 0.022+ 0.008
Stage T4(n=23) 0.34+ 0.04 1.49+ 0.23 0.33+ 0.04 0.017+ 0.005
F 2.353 1.174 80.003 2.477
P 0.077 0.324 0.000 0.066
N staging Stage NO(n=8) 0.31+ 0.04 1.52+ 0.18 0.28+ 0.04 0.019+ 0.006
Stage N1(n=7) 0.29+ 0.04 1.51% 0.14 0.30+ 0.05 0.023+ 0.007
Stage N2(n=65) 0.30+ 0.03 1.45% 0.15 0.29+ 0.04 0.020+ 0.006
Stage N3(n=24) 0.30+ 0.05 1.46% 0.14 0.30+ 0.05 0.021% 0.007
F 1.196 1.402 1.282 1.750
P 0.315 0.247 0.285 0.162
M staging Stage M0O(n=98 ) 0.34+ 0.04 1.49% 0.15 0.25+ 0.03 0.019+ 0.003
Stage M1(n=6) 0.58%+ 0.06 1.55+ 0.17 0.37+ 0.04 0.021+ 0.004
F 13.849 0.945 9.335 1.556
P 0.000 0.347 0.000 0.123
x2 FEBBEESEEEN ADC EHLE
Table 2 Comparison of ADC values of nasopharyngeal carcinoma in different stages
Types of staging Staging results ADC value
Total staging Stage [ (n=6) 0.76x 0.08
Stage Il (n=4) 0.72¢ 0.07
Stage I1I(n=53) 0.68+ 0.06
Stage [Va(n=35) 0.64+ 0.07
Stage [Vb(n=6) 0.63+ 0.06
F 6.424
P 0.000
T staging Stage T1(n=36) 0.64x 0.06
Stage T2(n=19) 0.65+ 0.06
Stage T3(n=26) 0.67+ 0.08
Stage T4(n=23) 0.68+ 0.07
F 2.115
P 0.103
N staging Stage NO(n=8) 0.69+ 0.07
Stage N1(n=7) 0.65+ 0.08
Stage N2(n=65) 0.67+ 0.07
Stage N3(n=24) 0.64+ 0.06
F 1.770
P 0.158
M staging Stage M0(n=98 ) 0.70£ 0.08
Stage M1(n=6) 0.69+ 0.07
F 0.299
P 0.766
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Table 3 Correlation between imaging parameters and staging of nasopharyngeal carcinoma
Examination Imaging Total staging T staging N staging M staging
methods parameters r P r P r P r P

DCE-MRI Ktrans 0.345 0.000 0.115 0.027 0.157 0.123 0.320 0.006
Ve 0.303 0.002 0.320 0.005 0.139 0.195 0.117 0.089

Kep 0.207 0.103 0.222 0.056 0.142 0.101 0.154 0.116

PV 0.216 0.115 0.207 0.071 0.209 0.094 0.215 0.101

DWI ADC value -0.297 0.023 0.189 0.142 0.220 0.163 0.214 0.094

4 BRGESBISH BIRE 2 S HBEEN T

Table 4 Analysis of the efficiency of each imaging parameter in the diagnosis of total staging of nasopharyngeal carcinoma

Examination methods ~ Imaging parameters Sensitivity Specificity Accuracy AUC
DCE-MRI Ktrans 0.86 0.85 0.81 0.925
Ve 0.82 0.80 0.79 0.804
Kep 0.69 0.76 0.72 0.728
PV 0.71 0.75 0.68 0.627
DWI ADC value 0.76 0.72 0.59 0.759
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