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Feasibility Study on CBCT for the Analysis of Cancellous Bone Volume Fraction in the
Posterior Region
LIU Maolin', LIU Honghong"?, ZHANG Zhihong"?, YAN Renjie', LYU Jing?, ZHANG Yingying®
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Abstract: Objective By comparing cone-beam computed tomography (CBCT) data measured by CTAn software with the bone
volume fraction of cancellous bone in the proposed implant area measured by pathological tissue sections,and to investigate the
feasibility of CBCT for evaluating cancellous bone quality in the jaws. Methods Implant patients attending the First Hospital of
the University of Science and Technology of China (Anhui Provincial Hospital) from June 2020 to August 2021 were selected
as the study subjects for this experiment.A total of 37 patients, 21 women and 16 men, with a mean age of (45.03+£13.23) years,
had a total of 39 complete bone blocks removed from the proposed implant area.The bone blocks removed intraoperatively
were made into bone tissue sections, and the cancellous bone volume fraction of the bone blocks was measured by pathological
image analysis software, and the cancellous bone volume fraction of the proposed implant area was measured by the cancellous
bone measurement software CTAn to compare whether there were differences in the results measured by different methods.
Results The cancellous bone volume fraction measured by pathology was (43.84:+11.31)%, (45.20+£10.61)% and (41.67+12.03) % in
the posterior, maxillary posterior and mandibular posterior regions, respectively. The cancellous bone volume fraction measured
by CTAn was (43.65+11.20)%, (45.10+£10.52)% and (41.32+11.86)%, respectively, with no statistical difference between the
results obtained by the two measurement methods (P>>0.05). Conclusion The cancellous bone volume fraction of the jaws can
be analyzed by CBCT data to make an objective evaluation ofthe cancellous bone bone quality of the jaws.

Key words: cone-beam computed tomography; bone volume fraction; cancellous bone; oral implants; structural parameters of

bone trabeculae

AR PR o B X R A 5 T LR AL R R A iR SOm IR, SRR DX AR R SRR R R U TR Jo )R
REEMIVER,  RRIh B 45 5 5 R A i =R R 2 JEE S 4 WT B R 0 AR T I PR L R A

HEWH: FEBFFEARREET S A E IS CBR: BRI R ES RS 45 WK9110000142)
AEEE: O, FIEEET; 77 D ERfE. E-mail: 66302784@qq. com
AR XA, REAFTE A TR DN FERE . E-mail: 1ml17573@126. com



62 ThE SE 2R B 24202543 H 553435 5531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3

BG5S RIREREEVREZ, B0 FEEE & R
WEOL. POE RS R BT A 4 I I R ke A
PE R, I PR b P B R O N R W B ok
BV RA T E i BRGNS A
IR 4 H (BV/TV) « B/NREE (Th. Th) « H/h
BEH (Tb.N) | EH/NEEF (Th. Sp) 4%, RS
B8 (Bone volume fraction, BV/TV) JEfxfeftE
WAREERY, SN SRR B RS .

CBCT H mi | vz B - 1 Jis Bl A w1l VP Al AR S5 VAR
SR X B RIS M E, (HCBCTX
A B 04 AT e PE A il B RTIRR B 18512
W7\ SRR E R A AR B s W =T s I PR 2% 12 W
BB RSy, MRS IR T HRS W, H e i
NISWTH “abrE” B FEARBA R, FERRAR
AP X B BB CRROZAEFEAR BB EH) |, ¥
B B D) R AT S I, R
P AR Bl A FLA I BT 2 50 A, DR A S0 A B 1)
P, JEILERR S IICBCTRAR - R AR B 20 B i
FFCTAN S 3R A B AR 73 25 St B 41 30 e 1)
TS O AT ST LA MT 3R FECBCT A T A5 A S5 5 5 1) v Af
PE,  DUMATEAR GTRHLRIRE DX B 5 SEAS VR DAY

1 ERTGE

L1 Rk %E20204E6 H-20214E8 H w12 T E Rl 2%
AR K 2B 5 22 58 11 ks 2 2 w0 PR AR 28 2 1 S AR 512
I e N R, 3T, Horh 2214, Si1efl, T
# (45.03+13.23) &, 1E39HE AL S ILHH 395 5¢ H i
Pro 2SS B gL A A I R ROR R R A — ER B
RS R w i (IR 5. 2018KYIEFT 2528%5) &
11 giNbrdtE: OUFHE X F S K340 H, B
NIGZ ;s @AM DX B B R L R ant,  FLE X
I TCH B 5 @MR4ELeckholmflZarb (L&Z) XFARE 114>
Fbre, B RET MR KIZEE; @O3KEHL bR A5
B, HESESTOR @FF TR KA R .
1.1.2 HEBRFRE: OARFFEFETFARERAEE, A Ret 2 F
MFEREE, @QUETAMRNEZE, T RIERS A Z0E
il U B IR R Sh 25 2459, T B AT k303
BOTHE: @F RBARE BT A 38 E LR B
1.2 FEAAMBEA: CBCTHL (SS-X9010DPro-3D, A Ak
ETHHBEARERAT) . Case Viewerfh (2.2, 3D
HISTECH, &5 FD BT Image Pro Plus6.0. P&
Y A Minics Research20. 0. CTAn#f: (Figvg
skyscan, FCLAII) . KaVoF Rl (KaVoAw], FEE) .
W (AMZ2. 3mm, PHAZL 7Tmm) .

1.3 ik

1301 Jsd i 2R Y) I SRR DX o i i A4 AR 7 4
WIF AR, RS VTR X AL, RIS

JEEE L, SEA R R AR X BT, 7 4% Al s BT B
I SOBIAR X 0B B, T I B T 15 e 2t 22 2R b F
FEWS TR ), DMEET 3500 A RIS ARSI 7 0], KA X HL
PR ZH 2R BN 10% 48 /R S5 bk ] g v, 48 hfi ik
HEAT AL BRI, A ALV S R TR AR R S =5
BATOI R, BE YR R, B —HUU B
LU IOS3TK B H D) Fr o HBE5Kk U] FHPANNORAMIC4x 5t 1) B
FH OGS, 7RI B Case  Viewer 4T HH 5 BB 44
Y, B ALE (LELD , WS NS T
AE R SMRE IR, EEETTAHS (ASBR)
PEH IR VE S TR R B B R AR (BV/TV=Th
Ar/T. Ar X 100%, Th. ArRoRig/NEM, T. Ar&ongdgm
BO L SRUIAMEFHCEAME, S Hha i B AR
Hrh i 244 SR AR 3R I B ik i i 5 B

E1 FHERGENTHERAER (HERE)

1. 3.2 i CBCT ¥4 Wil = 400 M e X33k (1) n Jod o & A4 AR
e ROYNBEF FFREA R S, R B E WIEE T
547, HAWIERTJ7 BEAL, RETARECTILE[F —
SR E T4, 08 58 S KR R T &R )G ICBCT R
15 & B F AMinics Research20. 0%, #EURBIA )G
CBCTEIMG e . FrfEME s T8 W 0 [ — X3 N C HE X
B AOR B R R X AR I F D), BARRTAR G E )
FORERY DISTLREC A Y, S AMimics Research20. 0444
HEATECHERNS, B A R STL A S AR RITCBCT G ¥ )
H, BIATPAFEARFTCBCTRA B b R P A RN B X 3. 5
P BCAE 5 AR BT Fa 3 I CBCT 52 AR kR A CTAnE 1, 3R
BIFNRE A B e, BAE 9o AT Ik, PE IR 14 BT 7567 L Pl 1
S 5B R i (R 45 AR S R FE IR XU R A O IR X 45
(ROD)  C(ILE2) |, MHEROIZ-H ML SE, 183 T X
HIEAAREG  SrErH ) I H )25 30 EE o o

B2 CTAnFhHE L B i A R B X 15



i EH AL 202543 H 5534555531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3 63

1.4 Gik2Eot: ARBEFCRAISPSS 26, 0 i it 4
AR 56 R A AN ) 7 9 D0 B ) — i R o ) BT R AS i R AR
DEBFFEIES S, H (vEs) Rox, RAEA k5
I AT 0. IP<0. 05 R A Giit L.

2 #R

A8 1o 9 BN AR TR AU DX 1 [ — B R
HE AR S R IR, B AL R R R R A
TR 4505 CTARI 52 RO P BB B AR AR B S5 P IX L i is 2F
X, Nl F X EF LG #R L (P>0.05) » WKL

R PSRN ER —BHPIREE B RRABIISRILER (s, %)

METrH JEAX (n=39)  EHEUGF X (n=15) FEE A X (n=24)
ALY MG 43.84411.31  45.20410.61  41.67+12.03
CTAnBRAF IR 43.65+£11.20  45.10£10.52  41.32+11.86
ol 1. 265 1.226 0. 564
Pl 0.214 0. 240 0.578

3 itig

P A B3 W M A e R B S R R e BB A
MEEE R &K, T2 R AR N S A P S il 2
) g i, SHEEFA RS, RXEREERE
WAEEFRTY, AR AR, S R SRR
WS BHEYIM . RELIGHIWF A H 092 PP CBCTIS Wii i
RN, EARF ORI R B, i
W RS HE BT o ZERIR A R X SR A X AT B 0 = VR
bR — BRI FWF R, B BTCBCTE A —FlE st 7l &
K. W F . e = 4EsUE I L0 E, 78 D Fiid
AT AN T BRI — 43, R AR X i DL R R
BUIPAE B EES LA, (RN E TN I
PIAAAE—TE 5L . ARG K PR AT 40 4% 1 CBCT A5 78
BHFACTAN A&, HRTEDCTViewer (CBCT H w7 ik I
) AP EEN R, X% TR E 7EDCTV ewer AR
78, {ECBCTH RN K EMBAR, BAREM. FIRAH
M, FECTARAEII & ) 1) 45 S 5 P f o

P B R R VF 2 AR Bl B R BB N R B A Y
B WOMDIRES TR 2R, ATIOW 545 30 1) & 2
PRGNSR EESH . HATE Nt
B NREERGPEAL 2 K BA%CT (Micro—CT) , {HZ&Micro-
CTSE B 78 J& TR AMIF 7L, ASBE FH T %I R S8 2 (4
R, DR R T R o X AR A R
TR L, E oK 28 K 2 s 7c, A 7EA
kP B, B e SRR T R B I 2T
EHOENESHE SCRCTIE B NESHE S 2
B (AR ST HR B B A R AR BT B2 M DUl A
X HCH,  CTARFR A I AU A X CBCT R4 (A2 Jod - s L
PGl B ) I A E b, IR R A

BT A58 3 BT TR TE B AR A4 4L, 7ECBCTEL
AR ORI T 1 505 08 BB 2K P A 2 R
K, S FAREGE R, EERHAV ST URAES XY, B
MEHEA T R HVEER SR, Wk 12K, VREE
ER PN

ARSI A B CTAn B2 5 DURI A IX. (10 b 5 & JEAT 20 4T,
EHTEFE FCBCTIMR ZR . e, (5 M Lh B ML 11 3 %
2 it TR SR BOHE W B R 22 1, DR A R AR P 1
%, AR NGRS S — SRR b IR R .
ARSIt BAT 5 R R QNGB Rk TR T
X HHH A Bk, X T AR TECBCT MG Nk 2 76 B 41 41
VIR, JEF XA B 5 R R BB 5 X 48, B X s
W R, BOREUH e E, B R T R
% QLJEFBNEA X BEREL, 2RA RS
B BB R, R e R B

zi b, MSZIGZERE, I CTARSR A 43 CBCT ¥t k) o
FOLFf L XA o B B R B 0 B 5 J i 4 A0 e T )
ZRTGATEE L, UL T CBCTAE WA FA B 5 & J7 T 19
FAATAT R, AR R 2H B AR F 55 A1k I CBCT 72 Wl o 17 Jofi B
J5 T IR 2 AR, DRI CBOTE A R 43 M7 48 e R [X It
B HIRI AT

(&3]

[1]Jayasinghe R M, Hettiarachchi P V K S, Fonseka M C N, et al.
Morphometric analysis of nasopalatine foramen in Sri Lankan
population using CBCT[J]. Oral Biol Craniofac Res, 2020,10(2):238-
240.

[2]Takechi M, Ishioka Y, Ninomiya Y, et al. Morphological evaluation of
bone by ct to determine primary stability-clinical study[J]. Materials
(Basel), 2020,13(11):2605.

[3]Chappard D, Legrand E, Pascaretti C, et al. Comparison of eight
histomorphometric methods for measuring trabecular bone
architecture by image analysis on histological sections[J]. Microsc
Res Tech, 1999,45(4-5):303-312.

[4]Van Dessel J, Nicolielo L F, Huang Y, et al. Accuracy and reliability
of different cone beam computed tomography (CBCT) devices for
structural analysis of alveolar bone in comparison with multislice CT
and micro-CT[J]. Eur J Oral Implantol, 2017,10(1):95-105.

[5]Tong X 'Y, Malo M, Tamminen I S, et al. Development of new criteria
for cortical bone histomorphometry in femoral neck: intra- and inter-
observer reproducibility[J]. Bone Miner Metab, 2015,33(1):109-118.

[6]Zhang W, Skrypczak A, Weltman R. Anterior maxilla alveolar
ridge dimension and morphology measurement by cone beam
computerized tomography (CBCT) for immediate implant treatment
planning[J]. BMC Oral Health, 2015,15:65.

[7]Toyoshima T, Tanaka H, Ayukawa Y, et al. Primary stability of a
hybrid implant compared with tapered and cylindrical implants in an
ex vivo model[J]. Clin Implant Dent Relat Res, 2015,17(5):950-956.

[8]Yoon W J, Kim S G, Oh J S, et al. Comparative study on the



64 ThE SE 2R B 24202543 H 553435 5531 Chinese Journal of Aesthetic Medicine. Mar. 2025.Vol. 34.No. 3

osseointegration of implants in dog mandibles according to the
implant surface treatment[J]. Korean Assoc Oral Maxillofac Surg,
2016,42(6):345-351.

[9]Sugiura T, Yamamoto K, Horita S, et al. The effects of bone density
and crestal cortical bone thickness on micromotion and peri-
implant bone strain distribution in an immediately loaded implant:
a nonlinear finite element analysis[J]. Periodontal Implant Sci,
2016,46(3):152-165.

[10]Song D, Shujaat S, de Faria Vasconcelos K, et al. Diagnostic
accuracy of CBCT versus intraoral imaging for assessment of peri-
implant bone defects[J]. BMC Med Imaging, 2021,21(1):23.

[11]Jacobs R, Vranckx M, Vanderstuyft T, et al. CBCT vs other imaging
modalities to assess peri-implant bone and diagnose complications: a
systematic review[J]. Eur J Oral Implantol, 2018,11 Suppl 1:77-92.

[12]Metcalf L M, Dall'Ara E, Paggiosi M A, et al. Validation of
calcaneus trabecular microstructure measurements by HR-pQCT[J].
Bone, 2018,106:69-77.

[13]Ho J T, Wu J, Huang H L, et al. Trabecular bone structural

parameters evaluated using dental cone-beam computed tomography:

cellular synthetic bones[J]. Biomed Eng Online,2013,12:115.

[14]Di Stefano D A, Perrotti V, Greco G B, et al. The effect of
undersizing and tapping on bone to implant contact and implant
primary stability: A histomorphometric study on bovine ribs[J]. Adv
Prosthodont, 2018,10(3):227-235.

[15]Guha I, Klintstrom B, Klintstrom E, et al. A comparative study of
trabecular bone micro-structural measurements using different CT
modalities[J]. Phys Med Biol, 2020,65(23):10.

[16]Ibrahim N, Parsa A, Hassan B, et al. Accuracy of trabecular bone
microstructural measurement at planned dental implant sites using
cone-beam CT datasets[J]. Clin Oral Implants Res, 2014,25(8):941-
945.

(171K RIHT, 5K 82, XULLLL, 5. HE RCTHI T )5 5 X B ot 5 P2 57
M IR R A7 MEAIE 72 [J]. AR A s B 2% 4% 76,2021,56(11):1080-1084.

(s H 3112023-01-03

AH AR XA, X4, sk, & CBCTH T4 )5 7 X
A TS AR 3 B T AT VA FE (D). I 56 25 B 57,2025,34(3):61-64.

R T IR s A G0 FAR A PR ¢ B Sl @A)
Al
HXWR, &, 3B, | %
(ZEREKFH -WEERESGEVA BE §% 710038)

(HEIEMN: RARESNAA T E2FHPESADIAMG B ARFEAAN DAY A, FHik: DREIH202056
A-2023F9 A T 44 ERATINAER 5 R 692066160 & 3004 &4 6 AR TA, 3B RIP 27 e RF o 4 F A4 (1004 )
Fek i (1066)) . FHATUFEAFETR, EFATUREIWNATEFFETR. St ma A mEg. 47
EE. RN, REAEE. AEAARFPERETENLEF. ER: THE, AARBEEETYIKTR AT,
KolcabastE R RS LA TS H G TRATFIN, LEFUKREREHRTHERA (P<0.05) ; EFHARMNE.
PEHBETEESTENME (P<0.05) ; HiFINMAE, 2FHH0ERESE. AONELEARTFLAELSH ST FNL
(P<0.05) . &it: sHR@AeMyF REL FHARESHNA TEF VLT ZEMEL R BDIES, RSP EAEE IR
Mk, i YE 46 B ATAN T ], 4R AR B S AL R AP I L

[RBIRIA @I e, AFEBF R, REM, 2FPHE;, ABE4 2aTs

[FES2EIR4T3 [SZRRFREAD] A [CEHS]1008-6455 (2025) 03-0064-05

Effects of Aesthetic Nursing Based on Cluster Analysis on Negative Emotions and
Wound Healing in Patients with Maxillofacial Trauma
XIAO Hanni, ZHAO Li, GUO Zheng, TIAN Jing
( Department of Burn and Plastic Surgery, the Second Affiliated Hospital of Air Force Medical University, Xi'an 710038,
Shaanxi, China )

Abstract: Objective To explore the effects of aesthetic nursing based on cluster analysis on negative emotions and wound
healing in patients with maxillofacial trauma. Methods A retrospective analysis was performed on the clinical data of 206
patients with maxillofacial trauma who underwent plastic surgery in the author's hospital between June 2020 and September

2023. According to different perioperative nursing methods, they were divided into routine group (100 cases, routine nursing)



