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Accuracy comparison of three-dimensional reconstruction of zygomatic-maxillary complex by CBCT and MSCT
CUI Mei—limg1 , WANG Wei?, JIANG Lin?, SHAO Yi-sen®

Taizhou Zhejiang 317000, China; 2.Department of Oral Trauma and Plastic Surgery, Affiliated Hospital of Jiangxi University of Traditional
Chinese Medicine , Nanchang Jiangxi 330000, China)

(1.Department of Stomatology , Taizhou Hospital of Zhejiang Province,

Abstract: Objective To compare the accuracy differences of three-dimensional reconstruction of zygomatic-maxillary complex using
cone beam computed tomography (CBCT) and multi-slice spiral computed tomography (MSCT) in the parameters related to zygomatic
implantation. Methods Five adult skull specimens (10 zygomatic-maxillary complexes in total) were selected. According to the clinical
application characteristics of zygomatic implantation, the parameter location for each skull specimen was conducted, and then CBCT and
MSCT were used for scanning and three-dimensional reconstruction. Four parameters were measured on both skull specimens and
reconstructed models : the thickness of the maxillary zygomatic process at the intersection of the zygomatic implant path and zygomaticomaxil-
lary suture (L, ) , the thickness of the zygomatic bone at the intersection of the zygomatic implant path and the midpoint of the zygomatic
bone surface (L) , the width of the alveolar ridge between the second premolar and the first molar (L,;) ,and the buccolingual width of the
first molar (L,). The specimen group was measured by electronic vernier caliper, and the CBCT group and MSCT group were measured
based on CBCT and MSCT. The absolute and relative errors of these four parameters were calculated, and the accuracy of the CBCT and
MSCT three-dimensional reconstruction models were analyzed. Results All parameters demonstrated excellent measurement reliability and
repeatability, with intra-class correlation coefficient (ICC) 20. 90. The measurement results of each parameter in the CBCT group and the
MSCT group showed statistically significant differences compared with those in the specimen group (P<0.05). The measurement result of Ly
in the CBCT group was smaller than that in the MSCT group, and the difference was statistically significant (P<0.05). However, the
measurement results of L, , L., and L, in the CBCT group showed no statistically significant difference compared with those in the MSCT
group (P>0.05). The mean absolute error and relative error of the L, measurement results to the specimen group in the CBCT group were
both smaller than those in the MSCT group, and the differences were statistically significant (P<0. 05). There was no statistically significant
difference in the mean absolute error or relative error of the L, ,,, L. ., and L,; measurement results to the specimen group between the CBCT
group and the MSCT group (P>0.05). Conclusion CBCT and MSCT demonstrat comparable accuracy in three-dimensional reconstruction
of the zygomatic-maxillary complex. However, CBCT exhibits superior accuracy for fine structures such as dental tissues, which is
recommended as the primary choice for imaging data acquisition in zygomatic implantation.

Keywords: CBCT; MSCT; zygomatic-maxillary complex; three-dimensional reconstruction
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