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Application of three-dimensional imaging device to colonoscopy
Ma Zonghui, Zhang Qian, Xing Jie, Li Peng, Zhang Shutian, Sun Xiujing
Department of Gastroenterology, Beijing Friendship Hospital, Capital Medical University; National Clinical
Research Center for Digestive Diseases; Beijing Digestive Diseases Center; Faculty of Gastroenterology of
Capital Medical University; Beijing Key Laboratory for Precancerous Lesion of Digestive Diseases, Beijing
100050, China
Corresponding author: Sun Xiujing, Email: sunxiwjing@ccmu.edu.cn

[ Abstract]  Objective To evaluate the application of three-dimensional (3D) imaging device to
colonoscopy. Methods A total of 60 patients who underwent painless colonoscopy in Beijing Friendship
Hospital, Capital Medical University from November to December, 2019 were enrolled and divided into 2
groups according to random code. Each patient underwent colonoscopy twice, while 2D colonoscopy was used
for cecal intubation. Thirty patients were assigned to the experimental group (primary withdrawal used 3D
colonoscopy, and secondary withdrawal used 2D colonoscopy), and 30 others to the control group (primary
withdrawal used 2D colonoscopy, and secondary withdrawal used 3D colonoscopy). The detection of polyps,
the withdrawal time, operating experience, image quality and complication were evaluated in the two groups.
Results The polyp detection rate at the first colonoscopy in the experimental group was 77.3% (17/22),
which was higher than 43.5% (10/23) in the control group (¥’=5.351, P=0.021). Ten operators in the
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experimental group had dizziness, while the operators in the control group had no dizziness (P=0.001). There
were no significant differences between the two groups in the polyp diameter [0.50 (0.70) cm VS 0.30 (0.20) cm,
U=57.000, P=0.170], withdrawal time (4.6+1.5 min VS 5.2+1.9 min, t=—1.189, P=0.239) or image quality
(27 cases with 3 points in the identification of lesion nature, and 28 cases with 3 points in the identification
of duct both in the two groups, P=1.000) at the first colonoscopy. No complication occurred in either group.
Conclusion Application of 3D imaging device is feasible for colonoscopic polyp detection, and it can be
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used in clinical practice.

[ Key words ]  Colonoscopy; Imaging, three-dimensional;

Feasibility studies; Safety

Fund program: Project of Beijing Municipal Commission of Science and Technology

(Z191100006619082)

T 2020 4F 4 BRI AE KR b, 45 B R B K
FFNFET 23 0 a5 — A F s — A, FRE 45 B A
1Y KR AL T 3R L BR S 5 A0 (12.2% ) FER T
(9.5%)'" o F-JI45 B o () TLAF A A7 4 E 90% 1
A, iy BE R W A5 W R 0 TLAR AR AR R R
149%™, Rtk , 45 5 i i 92 A6 T A R FR
ESESNEN 7Rk

55 g G A 0 4 TV s B 5 TRl A T e 28 1Y R
BBORE RO A S B B AR ARG T4k
(two-dimensional , 2D ) 4% 7 55 %t B, A 5% AR I8 1) T 12
N 9%~28% ', h T i el 4% I B A A 0 AL B R
B3, AT LAA ] =4k (three-dimensional , 3D ) B4 57
ARGE RS LS FRE, N iz Wi it . |
T 3D AR AR C 221 1 T i T8 g S5
PR E ARG AR, 5 2D IR G AR L, TARBCRGF
AR R KRG, O &R LB i R
FH S A AR I A P B B i R I AR R A
T 2 Z I WF SR VPN AL RE . 3D JI5 2 5
K P B 1Y 2D BB  # 45eh 3D BB 5 0T 2
7N CT R HARAE TR 8, BB S & RS Y
B R A B B LA . ASBIETENCEE T 60 f
JoJE 32 AL 52 2D 45 B A A FUB Y 3D 45 ) B A
A 19 B E A DGR B B ) 25 AN B Y 3D
2 I RS 10 2 Ve S S

BARERHE

— RE R

AW 58 A T PR AR R VBRSO, A0 A 2019 4F
11—12 J T e B B R B b 5t A s B N 5%
AT TR A I B A 0 R, T R &
R A5 o AT AR bt A i B B A8 PR S 51 24tk
HE ISR/ 5 1 2019-P2-143-04)

LA AFRYE: (1) 4ERR 18~75 % 5 (2) B 45 54
KA 38 NE , 5 Z 12 Witk 4 I Bk 2 5 (3) &8 1
&5

2 HEBRARE : (D) = E DA DI RE AR 23 5 (2)
A R B IR BEAE , AN REAC A 45 W B R A
o QIR K FLIA A% 5 () A 45 5 F AR DI
S S E s AEME R B R ZE AR L (5)
Wi HEAs KA, EBEAR IR E (6 RNES 51
TR o

3.0 40 M T SAS R 48 A BUBEHLAY , >R FH IX 40
BEHL K 5 0 iR e 4] Aot B2 6 21 &%
BEAS ALY - 15 UK 3D 45 A AR B, PRI 2D 45
IR GE 5 X B A AT - Bk 2D 45 A iR B, Bk
3D iR

AR

3D R A% % B (5. 3DVS-S100A , 75 M8
JEAE BT R B A B R ) 2 SRR P9 2D
EGAT 5 45 3D USRS 5 0 W e sk i i fg
BEE . RUGAb 3 B 0 UGS 5 21T B AR,
28y SR o R AN ORI DY (== Y T (1% A 1 S e
A 2D P G G 45k 3D MG . B4 3 75 I
3D HRBE LR 3D E4 .

= PR

FRH AR R TR & W R BT
TEHERS , OO EMSE , AT B0 B &5 25 K J8 R4 7 i ik
BRI, 2 HIEBESR 2D 25 i B AT, iR B ad
Fi b R 56 20 Jo 18 FH 3D 45 B Ba il B, 5 8 2D &%
W e iR B 5 K BE AL S B FH 2D 25 A BeaR 8%, 5 i
3D 45 iR 45, BV £8 3 [R) B R AT T IR 45
BEkaAr . WAL Hh (R S 206 1 N B R W A R A T,
YR BT R BN 25 15 1 2 R S A 7% 2R A, T
YRR BE & B B A E FRGR BE i HEA T T A U A
ICSR G B R A L R R B B R BCE e PR 2

www . zhxhnjzz.com



FPAETE AL N2 G 2023 4E3 A5 40 55 3 4] Chin J Dig Endosc, March 2023, Vol. 40, No. 3

— 198 —
R
bR

L E AR BN : (D) 1 B R H R 1 Ik
P At %) 2 PR BC L o Y 5 B A R TR B
B E 5 s (2) B RT3 FRR S ek th i 8 A
H PRGBS A

2. AT HRAETE 0 SR 45 T B A A iR BE R R, A
T AN B TS A TH] 5 e N A BRI S P B # AR
RIS 45, FBATIEERAE RERR B e R b
Josk#,

3. MG T DAY AL FE o 7 P T TR A s T TR
o COR SR BRSPS AR : 343, 52 B X LU B
QR T -, AT S B S A T I 5 2 43, S FE N
Fb B K 35 W 38 58 e, A1 40 SO 8 ] ) DR 9 A P
143, 52 BE X Lo R T B 8 0 2 , 9 745 P o e e )
Wi o (2) BB R BIPE AR 343, 58 B 6 HG B K i
BT 2 B, B0 72 i T o A R ) s el B R A B
258, S O6F LU R BT BT RE AT, B AR IS AT R
SO e B AR A 5 1 43, SR B X L R A
25, R IR T B TR A s T Al B R %

4. AV S5 Bk A 1A A S v B
ITHLEBEDT , 0k A R A 5 R A IR 2
L SR ZEFLAE R R

. Geit2E b

K HISPSS 25.0 gt it it geit2# 50 . I
AR T RER FH ees o Ll RS B0 LA 2]
i) 22 55 AE IE A A TR FORER - M(IQR) il
FHWI I ST FEA AR SRR 0 LU ) 25 570 114
ERLR G (%) 2, A8 FH x7 45 35 5% Fisher B 1] 46
Rk A 25 5 . P<0.05 K25 %8 Giit2#iE L.

# R

— FEATOR
AWFFEILANA 60 1] 3, H 50 20 30 4],

MR 30 (9 . XIS AL G B 17 ) 2 13 f1], A i
(50.3£11.0) % ;% B A0 45 5 11 461] 2 19 3], 4F i
(55.6£10.0) % 5 2 2 1 5 #4 1 (x'=2.411, P=0.121)
BTy 3 25 55 0 Be i 2 3E X (1=—-1.964, P=
0.054) .

T PIIR S I e A B AR A L

TR 20 B R 3D 5 i e A A S R 17 AL
PR 2D 25 i ek A 7ok 8 IR S AR, BN
R K 77.3%(17/22) , BRI K5 R 22.7%(5/22) 5
X HEA BT YR 2D 25 i A A s B PR 10 4%, FRIR
3D 4 Ba kA kb se ke B R 13 M, B REL R
KA 43.5%(10/23) , BRI H 56.5%(13/23) .
2HBE B RK 2R A G L (=5.351,
P=0.021),

= EH KRGS R A L

TRIRZH Bk 3D 45 A Be kA A 2 A B S
WA 1R 2D 5 I A A ko i B R AR L 22 =
Guit2# B L (P=0.170) . XK 4 H K 3D 4 i ik
AR A [A] 5 % B ZH 1 UK 2D 235 1 e i A AR BRI [
Fe# 22 G2 7 L (P=0.239) . A #RAE My
T, 12X 56 4 DG R 359 001 52 1% T 1 Ok 45 T
A (HIES 20 10 I ER AR 2 AR AR Sk S AR Tt
A EefEE k&R 2HEF A RIT¥HE X
(P=0.001). EUEFHI7 T, 2 4 B k& Bk 7
S ARV BT TR b XA 3R 248, 27 BT R 343
1 U] A 2 03 R 2 43, 28 BTR 3 4.
HILEL,

a Jf & E T O

SEiln Gk A A5 S 1A X B R AT
Vi, AR B Y EALEAR R F

i

FURTA N , &5 B i A A A R R R 22 B4
D B — I " Y A, IS R G i 4

R ERIAIE D5 v AT 45 1 Bk A 0 JE 35 1 IR S5 1 Bk A 175 DU 1

- - HHTRE S 0 ] RVETE DL (1)) Sz (1) AR BT () R E R ()
[em, M(IQR) ] (min%es) R WA A K34 24 34 24
el 30 0.50(0.70) 4.6+1.5 0 10 20 27 3 28 2
Xf BRZH 30 0.30(0.20) 5.2+1.9 0 0 30 27 3 28 2
geitat U=57.000 1=-1.189
PA 0.170 0.239 1.000°" 0.001° 1.000° 1.000°

TE Sl Bt A R R AL AE 6 B 3D S5 SiR BE , I (I 5t 2D 25l Bl B s %) IRZH e Bl A4 58 2D S i Bl 5, (8 R 24 3D

25 BEiR B 5 1 Fisher i I HE R %

www . zhxhnjzz.com



PR AL B2k 2023 4E3 45 40 %5 3 1] Chin J Dig Endosc, March 2023, Vol. 40, No. 3

— 199 —

B A W - VI B3 B e 1 L R TT DA AR R AR
Jonge ) 2 e FEANBET- 3 L R 45 i 8 A B
Jea ke tH (R R 2L R T W A O L BRI 2R 6 K Bl
Tt R BRI A] K H WA e 3R A 45 i B L5 A
1835 AL 45 5 IR Sl Bh LR =i B RN
S LR A R R G T — i B

FLUTE 2002 4F , H AR 2 35 (1 52 0 ST IR 25 1 B R
4 n] LhHERR PTG 8 I 19 A8 /N, AT R i R
SEEEY S Durr AN, 3D S 2 BN A AT LB
TS 55 BB AR B LB, i HLR 25 R R A st
] o ASWFFE A 3D A5 nT LA 2D SEETES 2D
N R 40 R 3D G, O BB T 50, i 5 4
U (1) PN B PRI Ak BB A o . AR F 5
2 4 BB B IR A P e G A 1 R B I 1) 22 SR e g
2T BN 3D S5 A BRI AN S I 0 A A AR AR A
BT 75 J5 2 R BEAR (IR 5E i — 25 90iE . AR 58
WHTT T 2 21 5B PR 45 i e i A )R e st 1), L
FHYR 25 i B A0 A 110 38 5 ) Xk /N T 8 Uk 45 W
Rty , HEE AR A S ME.

WFFE I, FLAT SR 8 R 90 28 B 5 e
2, Bl E HARR/IN LR 5 JE 2 i
A EFEAR I GO ARARTESE S 0.5 em LUF (9575 T
2N 20%~30% , B 28 ELAR IR 12 ik
SRR . Tl MR A TS I s A A R Y T 2
FRA s ST HH T AR B R R R AR T4 5 T
B 3D P BE NI RE AL & BT B R AR
$E7R 3D BG4 2D AR T LA A 0 R B U
RE SIS, AHIFIE b 2 41 R IR S A B R A A
(5 R B TC A 8 22 5, 7T BB PR AR 5T 90 AR
B K R A Bt /D TR 3D 45 B it
TR ARG HH SRR B A S TR R AT R E— 2K
FEAR BT I ASETIE

ARBFFEH, TS 2D B 3D B L A
M) 445 g e A A% 1) 30 0 B, 47 3D LR B B 5
TFHAEREE S o (H 3D R B A ) EUR T 2
3D AR BEUE AT WL, BE A 56 T 3D N B A AFF 58
B, A K i T 002 3D FEZ T g B o7 R
O S I = TNY@TIN 2= N S U i ke
GG WTAGE 3D N, X BB IR T RIS B R0
AHIE G R 2 R A e 25 W Bk A o A p
TEAE SR SR, H 5 X IR 22 F A G it of s L 4R
TNERAE S T B X 3D EHZ A T 52 B . fdH 3D K
G2 BATA A e, R S A I B o kg
TFALAE A R (A EF AR S AE R AT fig

SEUBAM YRR RS, , 5200 i RN B9 22 2k, 5
HE— 2D R BT AT HIE

2 b, 3D UBCHE AR 4 I B G A B A H
HAT—5E e, HLEA T EAEE , wl R Tl R
{H 3D B8 B ) 22 b B B ARG H 1 P
VA R REEASBIE N AL o
e L E N S S E R B RE
FEEFMAN T O SR T BT R (3K
18 TGS < BV PP MR AP BTH  28 JRIEE IDT0  HOR
Fri

2 % x #t

[1]  Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA Cancer J
Clin, 2021,71(3):209-249. DOI: 10.3322/caac.21660.

[2]  Siegel RL, Miller KD, Fedewa SA, et al. Colorectal cancer
statistics, 2017[J]. CA Cancer J Clin, 2017, 67(3): 177-193.
DOI: 10.3322/caac.21395.

[3] Rex DK, Boland CR, Dominitz JA, et al. Colorectal cancer
screening: recommendations for physicians and patients from
the U.S. Multi-Society Task Force on Colorectal Cancer[J]. Am
J Gastroenterol, 2017, 112(7): 1016-1030. DOI: 10.1038/
ajg.2017.174.

[4]  Heresbach D, Barrioz T, Lapalus MG, et al. Miss rate for
colorectal neoplastic polyps: a prospective multicenter study
of back-to-back video colonoscopies[J]. Endoscopy, 2008,
40(4):284-290. DOI: 10.1055/s-2007-995618.

[51 A, 2=, wAR . 3D 5 2D i BEAR 1A R 36 7 5 8 1AL
S, AP ST BE ),2021,48(2):77-79. DOT: 10.3760/
cma.j.cn115689-20200906-04331.

[6] BRib#s, w/NGE, si/NTH, 45 . 3D 55 2D JE I 65 A0 4 A g AR
TRARTATT TS B 1) 6 PRTT 5 L (D). vh A fs i ih bR A MR
2% & (HLF AR, 2021, 15(2): 130-134. DOI: 10.3877/cma. j.
issn.1674-3253.2021.02.010.

[7]  Brenner H, Chang-Claude J, Jansen L, et al. Reduced risk of
colorectal cancer up to 10 years after screening, surveillance,
or diagnostic colonoscopylJ]. Gastroenterology, 2014, 146(3):
709-717. DOI: 10.1053/j.gastro.2013.09.001.

[8]  Doubeni CA, Corley DA, Quinn VP, et al. Effectiveness of
screening colonoscopy in reducing the risk of death from right
and left colon cancer: a large community-based study[J]. Gut,
2018,67(2):291-298. DOI: 10.1136/gutjnl-2016-312712.

[91 XU A b, S, 7T, 5. S04 B A 1Y JLah Bt i
P O 01 B 9w I 2 4 A 2019, 28(9):
1038-1041. DOI: 10.3969/j.issn.1006-5709.2019.09.016.

[10]  HE8%, RZE, fRede . 45 1 BN W BE 2 B o7 it e
[J]. v 4 38 1k P9 8 4% 75, 2021, 38(12): 1040-1046. DO
10.3760/cma.j.cn321463-20200813-00495.

[11]  Yao K, Matsui T, Furukawa H, et al. A new stereoscopic
endoscopy system: accurate 3-dimensional measurement in
vitro and in vivo with distortion-correction function|[J].
Gastrointest Endosc, 2002, 55(3): 412-420. DOI: 10.1067/
mge.2002.121598.

[12]  Durr NJ, Gonzdilez G, Parot V. 3D imaging techniques for
improved colonoscopy[J]. Expert Rev Med Devices, 2014,

www . zhxhnjzz.com



— 200 — FPAETE AL N2 G 2023 4E3 A5 40 55 3 4] Chin J Dig Endosc, March 2023, Vol. 40, No. 3

11(2):105-107. DOI: 10.1586/17434440.2013.868303. tumor extent using a prototype 3D endoscope for superficial

[13] Wang P, Liu X, Berzin TM, et al. Effect of a deep-learning gastric tumor: an ex vivo crossover study[J]. Endosc Int Open,
computer-aided detection system on adenoma detection during 2018,6(6):E652-658. DOI: 10.1055/a-0577-3009.
colonoscopy (CADe-DB trial): a double-blind randomised [18] Higuchi K, Kaise M, Noda H, et al. Three-dimensional
study[J]. Lancet Gastroenterol Hepatol, 2020, 5(4): 343-351. flexible endoscopy enables more accurate endoscopic
DOI: 10.1016/S2468-1253(19)30411-X. recognition and endoscopic submucosal dissection marking for

[14]  Pohl H, Robertson DJ. Colorectal cancers detected after superficial gastric neoplasia: a pilot study to compare two- and
colonoscopy frequently result from missed lesions[J]. Clin three-dimensional imaging[J]. Surg Endosc, 2021, 35(11):
Gastroenterol Hepatol, 2010, 8(10): 858-864. DOI: 10.1016/;. 6244-6250. DOI: 10.1007/s00464-020-08124-z.
¢gh.2010.06.028. [19]  Higuchi K, Kaise M, Noda H, et al. Usefulness of

[15] Laiyemo AO, Doubeni C, Sanderson AK, et al. Likelihood of 3-dimensional flexible endoscopy in esophageal endoscopic
missed and recurrent adenomas in the proximal versus the submucosal dissection in an ex vivo animal modellJ].
distal colon[J]. Gastrointest Endosc, 2011, 74(2): 253-261. Gastroenterol Res Pract, 2019,2019:4051956. DOI: 10.1155/
DOI: 10.1016/j.gie.2011.02.023. 2019/4051956.

[16] Nomura K, Kaise M, Kikuchi D, et al. Recognition accuracy [20] Nomura K, Kikuchi D, Kaise M, et al. Comparison of 3D
using 3D endoscopic images for superficial gastrointestinal endoscopy and conventional 2D endoscopy in gastric
cancer: a crossover study[J]. Gastroenterol Res Pract, 2016, endoscopic submucosal dissection: an ex vivo animal study[J].
2016:4561468. DOL: 10.1155/2016/4561468. Surg Endosc, 2019, 33(12): 4164-4170. DOI: 10.1007/

[17]  Nomura K, Kaise M, Kikuchi D, et al. Recognition accuracy of s00464-019-06726-w.

U EH - G
B RERWT ERA

LAHER 3 =07 VRIS, BHE TR I A O 58 e SCRE |, AR 45 =05 " e g SUUS s

2 ANHERR B =T MBEE S BT AR 5 ) CER 2 AR RIR ALY , 2 A S8 B S8 3T nl B 3 o 3 DL A i A
W AR 5 =5 S e SRR S5

3ANHEHT S =07 T XHESCN R IEATIB I RS R BT 5 A TR SO I 6, TR S8 U8 SORR , ELIY
FR T3 Feh I Y o8 6 , R PRI LATE 3 1 € 14 44 SUB B0R S SE BTN 4

4 AHERALR BRI T PR MG B o BRI TARE A 2 AR R A 8 SCINMTAETE AT PF AT, BLAR PR T S A o A k47 |
Wk 22 072U A0 S LI mTAR  We PAiRaf] [) A5 PP A7 3015 B AR TR AR AT o o

5. AMEL ROESCE AN . A B SCE A4 D 5w B - W) 7828 44 23R8 30, FFXE SN A oA T W) i 54 5 18
SCHE RN AL IHTR SR 2B 4 A 2 X8 SO SR R IR B A R R 18308 2 BB — (AR AR AL AN 18 SO STk 2 R
TR, W DR JC S SRR A AR STk A S BB A .

AR FANET P B 5 =05 R BRAVEE AU R LU AT AT LA A BSOS " 188 OB A AR R R A 28 Oe TR G M
A AARBRRAT A 5 “WE OB R IE SCR A ARE AR A 58 AR I8 3T [l R P A 158 UL A A A i i b A RBR A9 AT 4

www . zhxhnjzz.com






ISSN 1007-5232

CN 32-1463/R

A XS: 28-105

EREH: 25.00 T

I



