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Effectiveness of S-curve leakage testing method on flexible endoscope
Li Jing', Hui Na’, Luo Hui', Guo Xuegang'
" Department of Gastroenterology, The First Affiliated Hospital of Air Force Medical University, Xi'an 710032,
China; * Department of Nursing, The First Affiliated Hospital of Air Force Medical University, Xi'an 710032,
China
Corresponding author: Hui Na, Email: xixinana81@163.com

[ Summary ] To investigate the effects of the S-curve leakage testing method on the detection of
flexible endoscope and occurrence of medium to high-level faults of flexible endoscope. A convenience
sampling method was used to study the information of endoscopic leak detection at the digestive endoscopic
centre of the First Affiliated Hospital of Air Force Medical University. From July 2016 to December 2017, 58
endoscopes which received conventional leakage testing were set as the control group (29 116 tests). From
January 2018 to June 2019, 56 endoscopes which received S-curve leakage testing were set as the
observation group (28 112 tests). The results showed that the detection proportion of angular abnormalities in
the observation group was higher than that in the control group [65.6% (59/90) VS 40.4% (36/89), x'=
11.330, P<0.001]. However, the detection proportion of medium to high-grade faults such as damaged charge
coupled device (CCD) components and broken insertion section in the observation group was lower than that
in the control group [0.04% (10/28 112) VS 0.08% (23/29 116), x’=4.680, P=0.030]. Moreover, the overall
maintenance cost was lower in the observation group than that in the control group (313.7 thousand yuan VS
942.6 thousand yuan). It is indicated that the S-curve leakage testing method can detect low-level endoscopic
faults early such as angular abnormalities, and reduce the occurrence of medium to high-level endoscopic
faults, which contributes to cost reduction and efficiency increase.

[ Key words ] Endoscopes; Maintenance; Cost-benefit analysis

B T L A B2 YT BRI UK R, AR AR (0 A3 4 NG — RIS B A, — BRSO, AR RE S & B,
R MR N B A SRR A R R T T A AALHE N2 1 A, 38 T g 22l R AR 2 BT H B AR

DOI: 10.3760/cma.j.cn321463-20220922-00276

YRS EH 2022-09-22 AXHE R

S| AT 2ok, B, B, 45 AP B S A50ks 4 I T vk R RCR 3 B[], rh AR T AL N B ek, 2023,
40(4): 313-315. DOI: 10.3760/cma.j.cn321463-20220922-00276.

www . zhxhnjzz.com




— 314 —

RAE AL B2 2023 4E 4 H 45 40 455 4 1

Chin J Dig Endosc, April 2023, Vol. 40, No. 4

PRt B30 R B N S e/ NI e B DG EE L IR AG IR
B PR 5 U K IS VA 56 i R AR R R — A IR
2017-06-01 1E 3 HAT 1 (40X P B33 TR T B % AR BILYE WS
507—2016) 145 FI) F V5 STZ IR, AH 0] B 5 HERA LB
TR K BN B N R D80 N B R B o T, ST
R AN 25 2 77 A% G0 s T A JE Atk L, 380 T P B A A
SIS N TR Al AT AT IR BOR LA 47
I A, v R R BN BN . FRBE [ 2018 4F
1 AR, (SRS an e, BT T RAFRCR

— BERHS Tk

LRGN 52« R A8 A4 A v BE R 2016 4F 7 H —
2019 4F 6 J 28 BRI 25— P Jm S Be i Ak P 4 ool
1 114 2% H 7 BUBR L30T NS S F 58 0 42, A DS 11K .
20164F7 JJ—20174F 12 A X 58 4% P Gk F & Al e v , $t
SERLIR 29 116 YK, & 4T B2 52018 4F 1 H—20194:6 H
XF 56 45 N iR F S Aok A I i , 58 e 28 112K, %
A o HERE R A5 TR A A P 1 P i A LAY
R .

2.5k

COFAE <6 R R FH 3 R 72 , o 9 5 14 12 D00 s 25
R, Bt A Wt K ISR N BE R TR A I E
W IF AR A2 AR AL , AT & B /K S B0 P e

MREELH R S A58 I R 12, S E F R R 1. e S
FAMIRRAEEN T . OREIEAMRASDIRE , HEREZ S
LSS . AR 25 4223k 8 K B b o8 B 34 e e
2 PR TR 25 . @INBEATK T, AR N B 2 AR
B TR RS W AR A W K o T e 1) 45
AN K, DLHE A N AU, I 2T 28k P9 B 2 1
NI . QR AR ARG WA e R M
L 1) 45 T 25 il P9 R s, LB JE S E K
FATRTI AT 73 A GO o B R HLL S 25 S A5
S E I, BB 30~35 em ORELR 8k KK, LAB 45 4
BRo R LA EIEN) , ST TERE . ORI /£
IR P RHARAETR A R R PR RS R A S E 1, IR
BT R A, WA R A R E . W AR
T 30~60 s MIRSEST K P BE MK R BGE , F TR eb AR

1 2 BT 7 ik AR
1D+ SZRTAI T 25 A 5 6 A oo 0

== (15)
LA LA P B A R0 O 5 1B - 6 R PN B A

YT 82 R R PR A A L M A T, I T 1 5
PRI A2 O, L R DRURC, FER S i A 4 ik
SRR AR , I AR S AR BB IA

JERERR IR R e . S BRCER  BE E TH RE
AL WS 507—2016)"XF P adr 247 RGN, F kT
YIPIBE S 258G A0 R HA4 | 5 — IR F05 , IR IR S 45
KA vk , BRIP4 B3R  BIR FIERAE 5 548 Oy e
L5, HERE R e Z LR B A, s T #%

HERTC ST IR 45 5%, M Ieh b B LA 2 R, S it
LIRS ER, IEH 5 BRI k. X F & B AN
N AE PR B 2R T AR R IR A Y BRI A BB i =
TEAEIC N BT e S ARG B AR D, ST R4k &
T P ST RIS LR A, kR i g s L

(2) WESHE bR PILH N Bk B Ao A SL AR S 2 . ™
i I A RO S A~E SR 5 9, b A 9UR T
TR [ P fo7 R % (charge coupled device, CCD)ZLPEHIIR ],
B C YRy G 8 QI A 8 S R 7K A AR I 8 A AR AR
AT L D E ARG R (G s de S K 25 ih AR TR
KRR o AR L3R A B L C YU Ik
U B IR S B < 100% .

(3)GEit2pAb HE 3R ] SPSS 25.0 B A AT S8 H -2 207
T PR AR (%) 7R , 4 () LA = 1 % 1 3R a3 4
LR R 5 K 50 58 Fisher /5 T ME 3275 | P<0.05 £ R A5
=98

— 5

SN

NREELH X HA 2 Y i e A Hh R 22 R i X
(x’=0.096, P=0.760) , W22 L P4 45 i PR B Ay H 2R AIK T 5%
840 (x*=4.680,P=0.030) , 3L FE 1.

Xof BRA U 2 Ay L1 PR 8 45 IS5 17 L 481, TR 2 A 114
CCD ZH A5 SR Rl AT M A8E (1 e 18 ) 19 L f81) 8 (IG5
W4 (P<0.05) , WA AL AR B S5 (ARG ) 1) L 191 ik
S TR 2 (P<0.001) BRI 2.

W Z% 2 P9 45 19 248 5 2% FHAR % IR 4] (31.37 T T Lk
94.26 Jiot) , PEILFR 3.

WS (S ORE 4000 U 72 fe 10 & B I L, 4 i Y
BEASPRAELL, RARBL S AE B AR . S EORG AR I T A AUk

A IR 5 lczsgﬁiﬁiiﬂlﬂiﬁ%ﬂ\]%@/\%ﬁ)ﬂﬂﬁ;

www . zhxhnjzz.com



FRAET AL I B2 2023 4E 4 45 40 %5 4 18] Chin J Dig Endosc, April 2023, Vol. 40, No. 4

— 315 —

R PIRHIIRG A N B e g HEER IR (%)]

R SO L
r iR G 23(0.08) 10(0.04)  x*=4.680 0.030
A% 5(0.02) 0(0.00)
B 5(0.02) 2(0.01)
% 13(0.04) 8(0.03)
IS s 66(0.23) 80(0.28)  x*=1.880 0.170
D% 30(0.10) 21(0.07)
EZ 36(0.12) 59(0.21)
At 89(0.31) 90(0.32)  x’=0.096 0.760

K2 PRI TG PN BT R N A LR (%))

mpgge A BB gm i
CCD 41 {AHi3k 5(5.6) 0(0.0) 0.029*
TR E IR K 5(5.6) 2(2.2) 0.280"
Il AR 11(124)  2(22)  x*=6.830 0.009
ARSI 2(2.2) 6(6.7) 0.280"
& PR K 25(28.1)  20(22.2)  x’=0.820 0.370
AR B IR K 5(5.6) 1(1.1) 0.120°
R 36(40.4)  59(65.6) x*=11.330 <0.001

H: CCD 5 HLfr 5 2 5 IO FH Fisher A5 A ABE 5675
F®3 WA RAENGES TS o)

L) Xt B4 pUkzSi|
A% 45.59 0.00
Bk 11.65 4.66
C% 30.29 18.64
D4 3.06 2.14
E%% 3.67 5.93
&it 94.26 31.37

BN IR K S, R R B R, A HiGE , 5 83.3%
B A GRS T 88.1% 1Y C R e J2 F 0 s 4 I AN B i i A
DASFLIE 15 ALY . PTG PO s 42 2% RS AN, Ry (o 2
i, FRATATAG LR AL R PAR S B A, R
HE AP I A T, AR A T A I RIS SR A b e
B ORI, AR A P ol 0T 95 8, IR A T = Il 774
— AN A28 ], AR B/ N 1 A ) BLA PB4 P I B
4G CCD AL SR RLF AR AT aF o I s A 32 2 2 A ot
2SR A H M . AFFAE R A, FE AT, AR 7 2 P B
A SHE W ARSI, R IS B s 5 A
REP RBEB AL, SIA T B /NSRS a5 A T B A B
RIS ARG AR R R R, AL G F R v
FEAl_ L BGHE IS S . ARRFIESE R B, S R AR v
[IEE N S T 8 W R AN DN & A R T S N e
BRI A 22, BELWT P A 7K S e ik — 254 R T, St
HrAP IR IR B, R B S AN AR £ 1 (P i, 45838 T
WERAEIE ARG, T REAR T 4B A . 756 2021-06-04 i

[ 55 BE I T R A ) O T 4 3l 24 ST % g v Jo o 4 o 19
BLY AR B 28 37 B e 2 Ji T3 X MHUAE ™ B 1) 412 TR 28 Y
HORBOR, BB T AR

i S ARG 2RI IE T $ i I BRI IR RE (RIS H 1297
g, WEEHLZTT R H AR, TAR BT S5 968, N Berh
R ARG A R VR TR, P BEI T T AR
Ve AR N BEZ BT T , 2R EAS SRR, 7 28 B s 1,
AT IR RIS BN B 7 bd o 70, g an i
B BLGE , WAR A PN BEAE I A 2 Rl 4 , BN A 0 2
i, NBER D S AT A PRRE M E D), WL HIV RRESE A
T AR BRI , B SR BRSP4

g b FTIA PA B I T B N O A R A A
BT o BRI g (o ke e e BRLAE A 400 AR B B, B
g Ak B HEBR AR DG UL, WA s Gtk e i A A Y [ ) T o
ERHEM AR o G 22005 T ARG, ik e o BRLERC R, U2 7K i
YRI5, 2 CCD he S | 43 45 1 45 ™ e, S 2K
A g Ml &, LB N B, SR IEH27 TAE. S
NG A T ST T N BRI RS , RICRAE TR R % dn e
SEBL A BE— T — I 2 G b A A B T i, 4R
PBE R A RE
RIMIE A IR E T A AEAER 2 5
EFSTmk AR 2 BT A S e B o A R S W
W Bl RAE R 0T s AT A BB SOk R B S
SR8 3B M 2 9 SR R

2 % X #t

[1]  5eVqde, BEFHA, #W30, % . FOCUS-PDCA 4 B =X i
A 7 0 o Y AR . TR AR B 2% AR, 2022, 28(3):
392-395. DOI: 10.3760/cma.j.cn115682-20210630-02853.

[2]  E s b, 4 e, 2 AN N BT e T TR R
Tk )], AR e e e 2k 4 R, 2019, 29(8):1271-1276.
DOI: 10.11816/cn.ni.2019-184054.

[3]  ZERPE, A, S e, S5 . T WaAs el B W A0 0 Ak N
T AF 5T ). b BE 7 % %, 2018, 33(9):165-167,177. DOI:
10.3969/.issn.1674-1633.2018.09.044.

[4]  fRHE, BURUT B ACE SN I R A B0 2 B R L
AHCH ARSI, IR IR, 2017, 4(20):191-192.

[51 ARk . I 2 A 1 v B B 8 77 A 1 fE— R AR ().
PE 7 4 4, 2012, 25(4):64. DOIL: 10.3969/j. issn. 1002-2376.
2012.04.042.

[6]  BRz, BRasss, T LR . ARAE Rk e ARG T N
B R R i R )], A R T R A%, 2017, 32(10):
97-99,104. DOI: 10.3969/j.issn.1674-1633.2017.10.026.

[71  XUiz 5 0 Fouk, UL E 75 L B N BT Ve T i E R B WS
507—2016[J]. H & & g 5 il 2% i, 2017, 16(6): 587-592.
DOI: 10.3969/j.issn.1671-9638.2017.06.024.

(8]  JEIMIHE, 22K PR, B5F, & I TS A9 G B BRI IE
ARSI ERIT]. AR TE E 2, 2019, 34(6):618-624. DOI: 10.7507/
1002-0179.201905174.

91 B 55 BEIn T . 06 T 4E 3l 48 37 B B v ot o K I 1) 3 L
[EB/OL]. (2021-06-04) [2022-05-10]. http://www. gov. cn/
zhengce/2021-06/04/content_5615473.htm.

www . zhxhnjzz.com






OLYMPUS

R FHFIA R ENIRE 15 iRT IR {EIERE

o WETEH120°, AN AZAMEGNRE X, SEEFRTHREL.
o BETENEKOMME, EkBEATEM-

o AEHEHDA(R fEiafrEMiFE-

B F L RR
GIF-H290T

BHERILR) #EESERAE

EEAE LETHHERREHE IS EENS RS CARSE
R iE: 010-58199000

ISSN 1007-5232 CN 32-1463/R

A gl
] &

FHERRE A TE, BF LA LR W E 2017002125

EEHEREINNRRRNSE, R W2AN02-434158

ENSEAEFILOMFE. Wikee,

M, B EMRONEE. MU FREENE e, ADGATISY V012303

A KXS: 28-105 EREH: 25.00 T



