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[ Abstract]  Objective To compare the effects of three different convolution kernels in the filtered back projection ( FBP)
reconstruction algorithm on image quality of weight-bearing cone-beam CT ( CBCT) of the foot and ankle in elderly patients. Methods
One hundred elderly patients who underwent weight-bearing CBCT examination of the foot and ankle at Beijing Jishuitan Hospital, Cap-
ital Medical University, from January 2025 to December 2025 were enrolled. FBP reconstruction was performed using three convolution
kernels: a smooth kernel (group A), a sharp kernel (group B), and a medium kernel ( group C). Two senior radiologists with exten-
sive experience independently reviewed the images under double-blind conditions for subjective image quality assessment, and objective
metrics were measured for each group, including signal-to-noise ratio (SNR) , contrast-to-noise ratio (CNR), artifact index ( Al),
and average gradient (AG) . Differences in subjective and objective metrics among the three groups were compared, and interobserver
agreement was evaluated. Results Consistency analysis of subjective scores between the two observers showed an interobserver intra-
class correlation coefficient (ICC) of 0. 88 (95% CI; 0.83-0.92) , indicating good interobserver agreement, and an intraobserver ICC
of 0.89 (95% CI: 0.84-0.93), indicating good intraobserver reproducibility. Overall image quality, trabecular bone depiction, and

visualization of osteophytes and articular surfaces in group B were significantly superior to those in groups A and C, and those in group
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C were superior to those in group A (P<0.05) ; the comprehensive score of group B was higher than that of groups A and C ( P<

0.05). The noise interference score, SNR, and CNR in group A were higher than those in groups B and C, and those in group C were

higher than those in group B (P<0.05) ; the Al and AG values in group A were lower than those in groups B and C, and those in

group C were lower than those in group B (P<0.05). Conclusion Different convolution kernels in FBP reconstruction have distinct

effects on weight-bearing CBCT images of the foot and ankle in elderly patients, each with its own advantages and disadvantages. The

sharp kernel offers significant advantages in depicting bony structures and articular surfaces and other fine structures, yielding satisfac-

tory subjective image quality, albeit with higher noise interference; the smooth kernel shows the opposite characteristics, with poor de-

piction of fine structures but effective noise suppression; the medium kernel strikes a balance between resolution and noise and may

serve as a compromise option. The appropriate convolution kernel should be selected in clinical practice according to the patient’s lesion

type and diagnostic requirements.

[ Key words |

WA, BAF JE BRPEHN A TN R B Wi I, L
KWIRAE | B MRS B BB M B P A e
M, PRPEA, FRECEARE AR, REREE ST
SRR E A 35% ~40% , B BRH AR P U R
25 1.5% ~2. 0%, X8 I BTG AS R Wi SR Y
HaE AW TAE, s ERe 1, ToE 5
AR R ERERAL SR R A A, R
LB . B S AR, BB CT . X £R 45 A A 37 AR M
LI T SRS N AW 150 3s, NHAAAEJRIBR .
AR S R 2 12 W B BRI . e YT A
HEFE, He i FEHIE R CT ( Cone-beam CT,
CBCT) E—Fr gy =4 i A, BHAa PR
= RSN R, R A T ERES T RE S 3R L
JE BRI e ) 5 48 e AR BSR4 TP 56 ] R
k. B AR IRRAEDY ) 5%
4t CT AR HE, E CBCT 4550 TR g R
#5 (Filtered back projection, FBP) 5 7% 5 K
1. FBP L2 W LMW EBREEF LRI —,
38 3 B O B R AT R DY, BRAE RN I AR S B
A PSSR, 38 17T v TR 1 3 3R S i T
AR MY, B NS A, IEIR
REHZ o B FBUZ AR 36 5 2 i B AS (/) REAE 43 oA
A . BAIRE . P AERE SRR, RIF KRS
BUZ R IEAATE B 35 22 57, Hod Smooth 58 )8 1 75
i, (A4 BUE AN R, S ARG SO EE; Sharp
A G I RE, R VE W R Al s, 8 g RS B0
Medium /=035 BE 2 T, [R] Bk e i gn o 2 o . s
i, JE TP A AR R Ho R I A
H MR AL, XWX RAR A A R T R,
HHT, XF FBP KRG EF EBLT1E CBCT
g IT R >, B, AT B 7ER T FBP B R
Pk SRR R S B G A B FE CBCT EMS
R PR, SRy A e S AR R BRI RS E 12 KT 42
PN
1 X&R57HFE
1.1 WFsExT4

BEEN 2025 4F 1 H—2025 4F 12 H i #BERK ¥
[k JE b BT AR R B2 Bre A T R B 1 FE CBCT K 14 & 4F
B, AR, O JEBREIF . B M As,

Filtered back projection; Convolution kernel; Foot and ankle; Weight-bearing cone-beam CT; Image quality

ARG A 48 )R R TE 1 AR B R 2 B R Jb e BUK R
BEREAT 1 B CBCT Ky (328 BUE R B M 437 ) 5
QFEFFI =65 2 ; QOFEARUERUE 3l 57 F &
i, @ICKE PS80, BB C & R4, G
BRIz ath5e,; ORI EYE T, BB IHEIT AN
ERER,; @/BEXTUFEABE, 21T M1 F =
o HEBRARME. O™ T INARS, JCkEG M
EH; QEBEHA &8N EEY, ASFTF PR E
R G LAFE B A ™ A 4 s SR TR
Hy @EMGE M, sk EE Y, &6 IF
Al RES A B AR Y 4 B, F IR S5 IR D R U
PESE . ASHIF 5T E 3 32 db 5 BUK TR S B 0 B A 2
Fiaswftt [FUE (K2025) %5 (483) S-00],

FEA AR . 2% B Oy 2250 i s =X
n=0’ (Z, ,+7,5)/8x [1/ (1-p) ] 5, H
XM o B E S 0.05, KERKEE 1 -8 =0.90,
Ziwns Zip 5700 1,96 1.28, o HEAEPRUEZE,
S MAHMB/INA RN ER, p NFE—EHF 3 KN
MIAHIC R (AL 0.60) , WIZTHLILEH, o, 6
SyIHL0. 72, 0.50, WL EEEAALSR, fH
PASS15. 0 AT HARE] n=55, 458G 10% Wi %,
1558 n=55/0.90~62, ZEEAHOLREAGES, AWF
FEIBRILGIA 100 LR, WEFEARGIEOR ) ik
ToltvE . BRI EA-GA IR, 100 #ilEE T, 5553
), L 47 B, EH 65~85 %, FH (69.89+4.33)
%, KBRS 18.6~27.7 kg/m?, P (24. 15+
2.74) kg/m’; FEB RGN 57 #il; BRI A, B
PR ST 28 35 Bl B RERAATEE T 23 #1) . BRSeTY
A 110 B, BRI 16 B, EBRMWE 7 4], HAb
8 il
1.2 Hk

s k. ¥R EBEAHR—& 2
BRIt 8 CBCT 384 ( WD-CBCT600b %I, Jb5t
AREFTFRHERGARAF) #7E, ERKA
B, BT 0 DL A5 &) 1 0018 S W AU
Wk i, BARmAR . oG 2 LI s,
Wit E M IR AR A, AR, IS ARER
FrA R ~r AL, RUR AR 4H, SE MG, S0
RERARAEERRNE &, Wl T s, 2



EPRBAEESRE 2026 4F 11 B 5547 B4 6 )

Int J Geriatr, November 2026, Vol. 47 No. 6

— 745 —

MR, % BRSO ER DA REREA A LR AE TR CT BRI

TR SE AR XN, EEh ARSI E R =
JE ., TERG AR, SRR S IR e, WF
AL ERAT IR T8 O T, 3R ek BE T D S PR TR
FRE, FHMSHWT . X L& BB 110 kv,
EHWMIE N 63 mA, FRMZSFEFE 1 450 x 1 024, H1
WPk 61 emx43 em, JE§kff 220°, Z)E . ZEEEEY
S 0.625 mm, BFE[H 16 s, 3R b s F AR 4 1
W= is sh A . R EMR B R — S AR R AR
BHEINFEAT R0 252048, HEBR 4 )8 akiz 3 fh s &
SRR EAREHE

EgEE L. Ais s, KRR T =
PG T AR, AR E IR = AR R B
ZHEAT FBP E i, E = HE G, QA H Rl
%), ZIAE R ARG 55 ) - U DR 2%, 58
VHRERE PR B ER AUEE ., W TR
GRS ; @B 4 (HiFIZ), FIHB IR
MR, RAHEGAIENR, SRUEPHER | 25 (8] 5B,
WEHT R RAEHEZ, OCH (FERZ), TR
i, FEREME SRR AN TR B T ¥R, A R E
SRR, HADSEOIREE 3, WEEEIERE RN
SH1450x1 024, JZE N 0.625 mm, EMR )5 AT E v
KB, RALEME N 60 HU, & %8N
400 HU; ‘B % #8372y 500 HU, % %~ 2 000 HU,
L)L DICOM #&=UA1E 5 Z g8 e il S e R g, LAE
BRI, HEEIN =F S EESCRNZES, 3
BUE]—@lAERE (&, 68 %) BB E CBCT A
GRIFT R, WE 1~ 3 BiR, 43 50R A%
EFE S SRR R IR AR I HZE (1) . IBHEE
i)z (E2) REEsrEp2 (K3) ER,

e AR B BRI C PR,
1 RIRIENF )2 AR S BAZ E Y LB H CBCT FI§
Fig.1 Weight-bearing CBCT images of the foot and ankle
reconstructed with different convolution kernels at the

plantar fat pad level
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Fig. 2 Weight-bearing CBCT images of the foot and ankle
reconstructed with different convolution kernels at the
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Fig.3 Weight-bearing CBCT images of the foot and ankle

reconstructed with different convolution kernels at the

ankle joint space level
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