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Tab.1 Design of experimental groups

Inter-implant Inter-implant

Groups

distance (mm) angle (degree)
1-2 8.13 0.74
2-3 17.61 2.62
3-4 17.79 2.95
4-5 24.57 0.99
5-6 26.81 3.93
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Fig. 1 The master cast model and design of groups
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Fig. 2 Schema of the distance and angular deviations
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Tab. 2 The overall distance and angular deviations of IOS and A one-sample ¢ test results

Item x*s Test value P value t value 95% CI
AL, 27.48 +18.14 100.0 <0.001 -34.62 -76.69 - -68.34
A6 0.24 +£0.19 0.4 <0.001 -7.37 -0.21 - -0.12

F3 MEEEESZSA AL, A0 HERSTREITHRBER

Tab. 3 Descriptive analysis and statistical test results of AL, and A for each subgroup of inter-implant distances

Item Group x s Min value Max value P value F value
AL, 1-2 17.19 +8.98 1.32 30.41 0.074 2.276
2-3 24.31 £16.94 1.21 56.09
3-4 29.55 +17.55 1.97 63.63
4-5 34.09 +£25.67 4.22 83.05
5-6 32.26 +14.30 11.81 61.93
AB 1-2 0.09 £0.05 0.02 0.16 0.002 4.943
2-3 0.23 £0.15 0.01 0.46
3-4 0.24 +0.17 0.03 0.59
4-5 0.37 £0.22 0.05 0.73
5-6 0.26 £0.21 0.01 0.67
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Fig. 3 Angular deviations discrepancies of
inter-implant distances
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FgE " T, ok A 1) B K, TOS 7 AR 1
A, X T BB F T ik R A PR % (] B ke = B X 1)
b sk ET N AT R DR B R PR AR R
WAEAR R bk — 20 B, N S B i —
SEFRRE BB, Tan et al' ' il oA S IR
S B8 R 2 TR R AR A K P T AT 1 B0 o &
MR 22 IR 22 R 22 PR B AR 4 Ty
I LU T A4 40 BB 11 P 4138 BV 22 G 78 1
ANFIRAEAR IR T 9 B8 A 5 = 4R B, F o &
W, W NI AR (8] BE 8 8 B2 2 1 S N AR BE 1)
KR . AR 5 — TR gE 2 A 4 AT A
() TC A AR Y R AT TOS I PR 1 B0 A0, ST 56 4%

451

34}

Group

2-3r

1-2

1 1 1 1 ]
0 10 20 30 40 50

The distance deviation(pm)

Fukazawa et al ") 38 i PSS [ ol R S 1] S fd) A 754
WATIRSNSELS: LRI IR B ERE L S rhb S
HE A T LEAS [] 11 P 15 8 AN B RN, 45 S A3 b
PR R ARG A 18. 4 mm AOREA B BFA5 A9 444
P AR AT FE 4 9. 6 mm AOREHY A ELAG HF 25 i
%,

FFE AR 1 -2 407E b31 5 B e - 1L (4 52 B[]
#R 8. 13 mm,2 — 3 4 7E [5]— 1 1 iY 52 B 8] 1 A
17.61 mm, W76 H NG R B A B 2R
AT LA 5 DAAE (AR St 98 A e mn i — Bk . 5
Ik B R, 8. 13 mm PN (iR A ) 15 i A A 5 o
TR BE 1 L P BT e A ) P S 3
RS ESETNELR A N I N
17. 61 mm B RN FH 10S F2A

Kim et al "> fdi [ 3D FTERIY T Bk 43 A 41 Sk 2k
BRI TIRAN 25, DAR S i 5 S BRI | [A] — 45
SR IRZE TSR R 5 FhEii 4 & 6 AR
(R AL A 57 X T P A 0 S ), S G 25 R UESE T
AR R B 1Y 10S RS BEAF7E 22 57, il
FARE LG SRR AR BE T i, R, S0 Hh b
AT A AN ) AT BN o A ) 45 43 2L R 3 22
o WAN AT O AL 3 -4 R0 4 -5 4 AE SR
ARG 2 5 RS B SE PR R 25 R T B I £ ) A

B 5.6}

4.5}
=
o 3-4r
&}

2-3F

1-21

1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5

The angular deviation(°®)

4 AEFEWRET

Fig. 4 Comparison of precision between groups

A: The distance deviation discrete trend distribution; B: The angular deviation discrepancies trend distribution.



FMBEMKFFE®/  Acta Universitatis Medicinalis Anhui

2024 Oct;59(10) - 1879 -

PRIETHE 3 T S80S — 6 4LAE I FioA fAs A] i K T
4 -5 MEOLT  RBLI B/ 22 . SRS
RAEIR, AL DO R B2 B R B S MR R
JH T PR3 o EBCETVASE S FROARS AP T XU I e oA
BRI, (HFTBEE R A, 76 I PR b LR AR
[F1) o 237 8 H 2 BRI BBy XS 7 24 2% FE A
PR B X 10S K5 BZ Y2, b 5 2F DX B i (A B
(7 18] B 24 (2 5 H S D S B0 S B ] AT AT AE
RT3 50 1 AT 0K B R AR

1 TR R AW BB AL B AT
B FARBRAS AT RS S RDRE PR Y 22
5, 2RI A RAE L) IS E AR AT b A
— SRS . SRR BRYEAE TR M T 1A
SMIFFERI T 5 TG 1 0 iz Bl i T 1R
S5l PR DR 3R AR A 0 T LS I PR O, BLAN AR
F—Fp I s A AT IR I, A REAUR AR S i %
AORS BE ATt 2R, 75 HEAT 1 — AP W PRI, 76
SR PR AT PG 11 P 419 EDRREE A AR B R/
FAAR VAR HAG RS0, 5380, B G G — 20
BIFTE A R AR A [ BEXT 11 P 4148 VSO 2 52 il 1 i
FHE, JERAE DN 8 BOR RS B S AR 92 Bl TR
ML APERE , ISR ML T NS EOAR i R ok A e
B BEEECTAE FE 2 IR RCR

Hg SR

(1] Z=kk, B %, EFE, % EGREIUER)Z PDMS-
CHXG Mtgst R Hi i PERE R BT SR [ 1], RBUERL K 24,
2022, 57 (10): 1542 - 6. doi: 10. 19405/j. cnki. issn1000 —
1492.2022. 10. 006.

[1] LiCC, Xia R, Pang S M, et al. The research of PDMS-CHXG
coating construction and antibacterial properties on abutment sur-
face[ J]. Acta Univ Med Anhui, 2022, 57(10) : 1542 —6. doi:
10. 19405/j. enki. issn1000 — 1492.2022. 10. 006.

[2] Abduo J, Palamara J E A. Accuracy of digital impressions versus
conventional impressions for 2 implants: an in vitro study evalua-
ting the effect of implant angulation [ J]. Int J Implant Dent,
2021, 7(1): 75. doi:10.1186/s40729 - 021 - 00355 - 6.

[3] Sanda M, Miyoshi K, Baba K. Trueness and precision of digital
implant impressions by intraoral scanners: a literature review[ J].
Int J Implant Dent, 2021, 7(1) : 97. doi:10. 1186/s40729 - 021
-00352 -9.

[4] KeY, Zhang Y, Wang Y, et al. Comparing the accuracy of full-
arch implant impressions using the conventional technique and dig-
ital scans with and without prefabricated landmarks in the mandi-
ble: an in vitro study[ J]. J Dent, 2023, 135, 104561. doi:10.
1016/j. jdent. 2023. 104561.

(5]

[10]

[12]

[13]

[14]

Albayrak B, Sukotjo C, Wee A G, et al. Three-dimensional accu-
racy of conventional versus digital complete arch implant impres-
sions[ J]. J Prosthodont, 2021, 30(2) : 163 =70. doi:10.1111/
jopr. 13264.

Rutkunas V, Larsson C, Vult von Steyern P, et al. Clinical and
laboratory passive fit assessment of implant-supported zirconia res-
torations fabricated using conventional and digital workflow [ J].
Clin Implant Dent Relat Res, 2020, 22(2): 237 —45. doi.10.
1111/cid. 12885.

Gomez-Polo M, Ortega R, Sallorenzo A, et al. Influence of the
surface humidity, implant angulation, and interimplant distance on
the accuracy and scanning time of complete-arch implant scans
[J]. J Dent, 2022, 127 104307. doi:10.1016/j. jdent. 2022.
104307.

Yuen K K, So L L, Tang E L. Mesiodistal crown diameters of the
primary and permanent teeth in southern Chinese—a longitudinal
study[ J]. Eur J Orthod, 1997, 19(6) : 721 -31. doi:10. 1093/
€jo/19.6.721.

MR, BREE, R, & OB ARITTM L SR
FMERS BER IR RAFFE (1], B LR BE 2, 2023, 32(5) : 491
—6. doi:10.19439/]. sjos. 2023.05. 008.

Ye SJ, Yang X Y, Zhang ] M, et al. Accuracy evaluation of stat-
ic guided implant placement using an intraoral scan method[ J].
Shanghai J Stomatol, 2023, 32(5): 491 - 6. doi:10. 19439/].
sjos. 2023.05. 008.

Tan MY, Yee S H X, Wong K M, et al. Comparison of three-di-
mensional accuracy of digital and conventional implant impres-
sions ; effect of interimplant distance in an edentulous arch[ J]. Int
J Oral Maxillofac Implants, 2019, 34 (2): 366 — 80. doi: 10.
11607/jomi. 6855.

Papaspyridakos P, Vazouras K, Chen Y W, et al. Digital vs con-
ventional implant impressions: a systematic review and meta-analy-
sis[ J]. J Prosthodont, 2020, 29(8): 660 —78. doi;10. 1111/
jopr. 13211.

Rutkunas V, Gedrimiene A, Akulauskas M, et al. In vitro and in
vivo accuracy of full-arch digital implant impressions[ J]. Clin O-
ral Implants Res, 2021, 32(12): 1444 —54. doi:10. 1111/clr.
13844.

Fligge T V, Att W, Metzger M C, et al. Precision of dental im-
plant digitization using intraoral scanners[ J]. Int J Prosthodont,
2016, 29(3) : 277 - 83. doi:10.11607/ijp. 4417.

Fukazawa S, Odaira C, Kondo H. Investigation of accuracy and
reproducibility of abutment position by intraoral scanners[J]. J
Prosthodont Res, 2017, 61(4): 450 - 9. doi:10. 1016/j. jpor.
2017.01.005.

Kim R J, Benic G I, Park J] M. Trueness of digital intraoral im-
pression in reproducing multiple implant position[ J]. PLoS One,
2019, 14 (11 ). e0222070. doi: 10. 1371/journal. pone.
0222070.



- 1880 - FMBERKFF® Acta Universitatis Medicinalis Anhui 2024 Oct;59(10)

Influences of inter-implant distances on the

accuracy of intraoral scanning techniques
Fang Shiyan, Xia Rong
(Dept of Stomatology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601 )

Abstract Objective To assess the influence of inter-implant distances on the accuracy of intraoral scanning im-
pressions in vitro. Methods A master cast model with different inter-implant distances was scanned by laboratory
and intraoral scanners, which were used as the reference and intraoral scan data. The distance and angular devia-
tions of the scan bodies corresponding to the reference and intraoral digital scan standard tessellation language
(STL) files were measured and calculated in a three-dimensional analysis software. The one-sample i-test,
Spearman’s correlation analysis, Brown-Forsythe F test, Games-Howell posi-hoc test, and Levene's test were used
for comparisons (o =0.05). Results The overall distance and angular deviations of the intraoral digital scan were
(27.48 £18.14) pm and (0.24 £0.19) °, within clinically acceptable limits (P <0.001). The inter-implant
distances exhibited a significant positive correlation with both the scanning distance and angular deviations in terms
of scanning trueness. The angular deviation differed significantly between the 1 =2 group (8. 13 mm) and the other
distance groups. Additionally, inter-implant distances affected the precision of the intraoral scanner (P <0.05).
Conclusion The findings of this study indicate that intraoral scanning impressions of complete-arch implant-sup-
ported prostheses are within clinically acceptable ranges of accuracy. Inter-implant distances < 8. 13 mm can result
in a higher accuracy of intraoral scanning. Increased inter-implant distances can adversely affect intraoral scanning
accuracy.

Key words intraoral scanner; digital impression; inter-implant distances; accuracy; distance deviation; angular
deviation
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(kg/m>) , and they were divided into OP group and non OP group based on T value. The general clinical data,
blood biochemical indicators, and ASMI between the two groups were compared, and Logistic regression analysis,
ROC curve were further used to analyze the correlation and diagnostic power. Results Compared with non OP
group, OP group had a higher incidence of sarcopenia (SAC) (P <0.05) ; the differences in age, ASMI, body
mass index (BMI), and estradiol (E2) had significant differences between the two groups (P <0.05) ; Logistic
regression analysis showed that the reduction of ASMI [ OR =0.133,95% CI (0.029 -0.611) ], BMI[ OR =
0.785,95% CI (0.625 -0.985) ], and E2 [ OR =0.967, 95% CI (0.942 -0.993) ] were protective factors for
OP; receiver operating curve( ROC) suggested that the AUC of ASMI for OP prediction was 0. 752 [95% CI(0. 632
-0.872), P <0.001] with sensitivity 87. 5% , specificity 47. 8% ,and the best diagnostic value was 5. 52 kg/m’.
Conclusion The reduction of ASMI, BMI, and E2 is positively correlated with the occurrence of osteoporosis.
ASMI is an important protective factor for osteoporosis. Early OP screening and risk factor assessment should be
conducted for elderly postmenopausal T2DM patients, and early intervention measures should be taken to reduce the
risk of falls and fractures.

Key words type 2 diabetes; osteoporosis; bone mineral density; sarcopenia; appendicular skeletal mass index
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