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Analysis of the application value of non-contrast CT combined with three-dimensional reconstruction in the
diagnosis of acute periappendicitis and the detection of common signs
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[Abstract] Objective To analyze the effectiveness of non-contrast computed tomography (CT) combined
with three-dimensional (3D) reconstruction in patients with acute periappendicitis. Methods A total of 420 patients

who were clinically suspected of having acute periappendicitis in Zhangjiagang Hospital of Traditional Chinese
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Medicine, Zhangjiagang TCM Hospital Affilicated to Nanjing University of Chinese Medicine Jiangsu Province, from
January 2022 to October 2024 were collected. All patients underwent conventional non-contrast CT and 3D
reconstruction image processing. The imaging results were compared with postoperative pathological findings. The
diagnostic performance of conventional non-contrast CT alone, 3D reconstruction alone, and their combination for
acute periappendicitis were observed and their diagnostic efficacy was compared. Consistency tests were performed,
and the detection rates of common imaging signs by the three examination methods were compared. Results Among
the 420 patients, postoperative pathological diagnosis confirmed acute periappendicitis in 323 patients and non-acute
periappendicitis in 97 patients. The sensitivity, specificity, and accuracy of conventional non-contrast CT in the
diagnosis of acute periappendicitis were 84.21% (272/323), 60.82% (59/97), and 78.81% (331/420) , respectively,
showing general consistency with postoperative pathological diagnosis (Kappa=0.430, P<C0.001). The sensitivity,
specificity, and accuracy of 3D reconstruction were 91.02% (294/323), 64.95% (63/97) , and 85.00% (357/420) ,
respectively, also showing general consistency with postoperative pathological diagnosis (Kappa = 0.589, P<C0.001).
The sensitivity, specificity, and accuracy of the combined diagnosis were 98.45% (318/323), 91.75% (89/97) , and
96.90% (407/420) , respectively, showing good consistency with postoperative pathological diagnosis (Kappa=
0.912, P<C0.001). The sensitivity, specificity, and accuracy of the combined diagnosis were significantly higher than
those of conventional non-contrast CT and 3D reconstruction alone (P<Z0.05). The detection rates of appendiceal
enlargement and appendiceal wall thickening, cecal wall thickening, periappendiceal inflammation, periappendiceal
abscess, and intraperitoneal effusion by the combined diagnosis were 52.63% (170/323) , 20.74% (67/323) ,
54.49% (176/323) , 43.65% (141/323), and 45.82% (148/323) , respectively, which were significantly higher than
those of conventional non-contrast CT alone [40.87% (132/323) , 11.46% (37/323) , 41.80% (135/323) ,
31.58% (102/323), and 35.29% (114/323) ] and 3D reconstruction alone [45.51% (147/323), 14.55% (47/323),
46.13%(149/323), 34.37%(111/323), and 37.77% (122/323) ] (all P<C0.05). However, there were no significant
differences in the detection rates of appendicolith and appendiceal perforation [ 26.32% (85/323) and 2.48% (8/323) ]
compared with conventional non-contrast CT alone [ 24.46 % (79/323) and 1.86% (6/323) ] or 3D reconstruction alone
[25.08% (81/323) and 1.86% (6/323) ] (all P>>0.05). The sensitivity, specificity, and accuracy of the combined
diagnosis for acute simple periappendicitis were 98.57% (276/280) , 97.14% (136/140) , and 97.14% (408/420) ,
respectively, which were significantly higher than those of conventional non-contrast CT alone [82.86% (232/280) ,
85.00% (119/140) , and 83.81% (352/420) ] and 3D reconstruction alone [91.07% (255/280), 87.86% (123/140),
and 90.00% (378/420) ] (all l-°<0.05). In contrast, for acute suppurative periappendicitis, the sensitivity, specificity,
and accuracy of the combined diagnosis were 97.67% (42/43) , 98.41% (371/377) , and 98.10% (412/420) ,
respectively, and there were no significant differences compared with conventional non-contrast CT alone
[93.02% (40/43) , 95.49% (360/377) , and 95.24% (400/420) ] or 3D reconstruction alone [90.70% (39/43) ,
96.82% (365/377) , and 96.19% (404/420) ] (all P=>0.05). Conclusion

reconstruction has high diagnostic efficacy for acute periappendicitis and shows obvious advantages in the detection of

Non-contrast CT combined with 3D

typical signs such as appendiceal enlargement, wall thickening and periappendiceal abscess, with high clinical
application value.
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Figures 1 Imaging findings of a typical case of acute suppurative appendicitis
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Table 3 Comparison of common sign detection in patients with acute appendicitis by the three diagnostic methods
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Table 4 Comparison of sensitivity, specificity, and accuracy of the three diagnostic methods for simple acute appendicitis
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