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Effects of different balloon dilation time on stone clearance rate, liver function, stress level
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[Abstract] Objective To investigate the effect of different balloon dilation time on the

stone clearance rate, liver function, stress level and postoperative pancreatitis in elderly patients
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with bile duct stones undergoing endoscopic sphincterotomy (EST) of the duodenal papilla, so as
to guide the optimal balloon dilation time in clinical practice. Methods A total of 116 elderly
patients with bile duct stones were selected and divided into a 1-min group (n =58) and a 3-min
group (n = 58) according to the random number table method. Both groups received EST
treatment, with balloon dilation times of 1 min and 3 min for the 1-min and 3-min groups,
respectively. The general surgical conditions, stone removal, and liver function [ -
glutamyltransferase (y-GT), alanine aminotransferase ( ALT), alkaline phosphatase (ALP),
direct bilirubin (DBIL), total bilirubin ( TBIL)], stress level [ cyclooxygenase-2 (COX-2),
tumor necrosis factor-a (TNF-a), C-reactive protein (CRP), cortisol (Cor) ], and complications
of the two groups were compared. Results The duration of operation in the 3-min group was
shorter than that in the I-min group. and the intraoperative blood loss was lower than that in the
1-min group, showing significant difference (P<C0.05). There was no significant difference in
length of postoperative hospital stay and X-ray exposure time between the 3-min group and the 1-
min group (P>>0.05), as well as in the mechanical lithotripsy rate, one-time stone clearance rate
and stone removal time between the 3-min group and the 1-min group (P>0.05).At 1 d and 3 d
after operation, y-GT, ALP, ALT, DBIL and TBIL in the two groups showed a decreasing
trend, and there were significant differences in interaction between groups, time points, and time
points between groups (P<C0.05), but there was no significant difference between two groups
(P>>0.05). COX-2 and TNF-a, CRP and Cor of the two groups at 1 d and 3 d after operation
showed an increasing trend, and there were significant differences in interaction between time
points, and time points between groups (P<C0.05), but there was no significant difference
between the two groups (P>>0.05). The levels of serum amylase and lipase in two groups
showed an increasing trend at 1 d and 3 d after operation, and the differences of interaction
between time points and time points between groups were statistically significant (P <C0.05).
The levels of serum amylase and lipase in the 3-min group were lower than those in the 1-min
group at 1 d and 3 d after operation (P<C0. 05). The incidence of pancreatitis and bleeding in the
3-min group was lower than that in the 1-min group. and the difference was statistically
significant (P <C0. 05). The difference between the incidence of biliary tract infection in the 3-min
group and the 1-min group was not statistically significant ( P> 0.05). Conclusion

Intraoperative balloon dilation for 3 min in EST applied to elderly patients with bile duct stones
can effectively reduce intraoperative bleeding, shorten the duration of operation, and effectively
avoid the occurrence of pancreatitis and bleeding while ensuring the stone removal effect without

affecting liver function and the degree of traumatic stress.
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Table 1 Comparison of general information between the two groups

(n=58)

5 P CBIEO AR TR 5 AL JFAMRAS B A% SHHR 45 R (150

B b (x +5,%) (x £s) (x £s,mm) (zr £5,mm) Lk EA3

1 min 4 32 26 69.27+3.81 23.16+£1.65 9.744+1.19 12.25+3.37 36 22

3 min 41 35 23 68.62+4.12 23.39+1.61 9.834+1.37 12.73+3.54 41 17
X2/l 0.318 0.882 0.760 0.378 0.748 0.966
P 1 0.573 0.380 0.449 0.706 0.456 0.326

1.2 WAGHE LHE R AR AR E . & Ch
6Pk B 3% 48 B3 45 0 R YT R W (2018
AR ) IR ZE A IS Wi bR D 20 AR R R L A
RS K BUR SF R A B 12 45 & EST T AR481E; i
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A A4S S BJgd  Mirizzi 255 1iF PR AL 45

1.3 Hik
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PP IKIFLE 1 mins 3 min 414 EST fintiok ek 4 4~
K542 3 min,

132 FARFE BERFERKGEh, 47T 50 mg
ERR UK B WE L 10 mg Ll R B S R UL N O
10 mgHh P8 2 & bk v 0. SR+ 48 W B (AR D
N Tl S TIF-150) 2 W &4 58] i,
WML+ e RI k. 2545 %% A5 DI
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0.5 em) T 48 M FL L FE LWL, VIIF J5 R B VI T,
ZGsn T E AFRKE(HR 10 mm), Jh
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IER=ECS el ¢ E S

1.4 MEHEPr OB 2 HFAR-BENR, 0F
TR ] AR 5 A B B[] R o il i L X 2 2 6% I
[, @WE 2 ABCATE M, A FE LR IE A 2 — IR G
AR BCAEE, O A 2 AT g, 40 3 T AR,
ARJG1d.3 dR&E 4 mL 25 E I, LA 10 cm 248
B0 (3 000 r/min, 10 min) 43, R 4 H 30 4 1k
ST BB PR 1] /A |l AR 7=, AL ADVI-A2400) ,

PLIFCC & 3k & I v-4% & Bt % % B (r-
glutamyltransferase, y-GT) . N & IR ¥ & i (alanine
ALT O, 6k P B R M
(alkalinephosphatase, ALP) , LA FL IR & 4L 12 I %2 1L
I H P 4T % (direct bilirubin, DBIL) | & 8 21 %
(total bilirubin, TBIL) , @ 4% 2 21 I 2 &, 4
BIFARA ARG 1d.3 d R4 4 mL 55 18 & ki, 2L
10 em P42 B0 (3 000 r/min, 10 min) B , 5k
Bty B S0 g W B OEE R W O OB A B W2
(cyclooxygenase-2, COX-2), M J& I8 %€ H F «
(tumor necrosis factor-a, TNF-a).C Jx i & H (C-
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P 2 AR\ ARG 1 d.3 d gk g 5 i, ©
H# 2 T RGE R RS .

1.5 Siitsedrsk i SPSS 23.0 483t #1443
s, THERVORER ¢ RS I & U7 2250 A, 0t
BERR M KK, P<<0.05 NZESAHSGIH ¥
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2 % ES
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Table 2 Comparison of general surgical conditions

between two groups

(n=58,7 *+s)
- FARME ARGA R A X 2588 0 [E
ZH. i
! (min) (d) (mL) (min)

1 min 2l 46.04+£6.59 7.64£2.15 75.824+18.39 3.0240.53
3min#l 41.15+6.82 7.384+2.27 61.02+15.48 3.08+0.64

t 14 3.927 0.633 4.689 0.550
P i <£0.001 0.528 <£0.001 0.584

22 2HBUATEMILE 3 min HPUEA R 1K
A R BUE RS 1 min A, E2 R L%
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23 2#41AFThfEkE 2#HlARE 1 d ARG 3 d
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SH G L (P <T0.05) 52 41 16 W 5 8] | 41 [
BF s () 22 BAE 22 5 A e it B (P <<0. 05) , fE41
] 22 RS 2# 7 L (P>>0.05), g4,

24 24 NHBIERE 24ARE 14 ARG 3d
COX-2,TNF-o,CRP,Cor ¥J £ Tt H#a i, 2 F A 4
P2 (P <C0.05) 52 £ AE I 5 8] L 26 8]« B 1)
ZRAGE X (P<<0.05), 7E 41 6] 22 S L4312
B X (P>0.05), W5,

25 24 iEREE R 24IRE 1 4R

R R R IF ARG IR YL B G AR R AR
FARWBITEER IR MR 2 I ARG 12 h N
R ARG AR R A BT I I AT AR R DL R
FREAR 457 1k 1 25 1) S B A b R IS R il 4 4
AR 45T 30 WEI B R ER S R L
IR R R B E AT B AR KEIE T RIBIT R
A, 3 min AR WA AFART 1 min 41,
ZRAESZG¥E X (P<<0.05);3 min 205 1 min 4
JHE Qe kAR ER LG E X (P>
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Table 3 Comparison of stone removal between two groups

J5 3 d I E Ky R T Y 2 o e e (P <<0. 05) (n =38
2 SR LI LI A ] (LD - I R ) 5 A T 2 AT g A iR R
%, % Bil%e, % (x £s5,min)
it (P <C0.05).3 min AARJF 1 dARJE 3 d Il 1 min 41 6(10.34) 53(91.38) 35.2645.93
VERY G B Wi BEAE T 1 min H(P<<0.05), W3 6. 3 min 4 3(5.17) 56(96.55) 34.87+5.38
26 2dIERIEE 2 AL TR & A X;“f . . o
JF R AE E BEALHG AR 48 L i IE R g, o i
*z4 2AFIEELEE
Table 4 Comparison of liver function between two groups
(n=58,7 *s)
) »-GT(U/L) ALP(U/L) ALT(U/L)
N} AE1d RE3d AHI AR 1d AR 3d N} AR 1d ARJE 3 d
1 min 41 318.66+94.52 224.73+65.80 48.03+13.74  152.71432.85 120.024+27.63 93.27+14.55 113.62+27.59 66.74+20.51  37.55+9.24
3 min 41 323.94+85.77 228.19+59.64 46.97+12.52  156.03427.77 123.58425.44 95.80+13.63 117.85+24.90 64.93+21.80 38.87+8.83
41 [H] F f=0.431 P H=0.672 F {6=0.896 P H=0.453 F {f=0.756 P H=0.485
A 1] F {i=26.351 P {<0.001 F {i=16.024 P {<0.001 F {i=23.820 P {<C0.001
A1)« I ] F{=21.257 P {#<0.001 F{=11.843 P {#<C0.001 F{=17.958 P {#<C0.001
.- DBIL(ymol/L) TBIL(pmol/L)
AHI ARE1d A 3d AR RE1d AR 3d
1 min 41 40.66412.68 28.1147.82 7.34%1.89 64.13+£18.39 44.52416.43 14.83+3.57
3 min 41 41,514+11.49 29.0348.56 7.6241.75 66.22419.48 42.89417.36 13.96+4.01
4 [ F {§=0.807 P ff=0.459 F{=1.024 P {=0.453
Fif ] F {=22.832 P {<0.001 F {f=21.011 P {6<C0.001
A1)« B fi] F {=19.306 P {<C0.001 F{§=15.793 P {<C0.001
=5 2HNHEEILE
Table S Comparison of stress levels between two groups
(n=58,7 *s)
- COX-2(pg/L) TNF-a(pg/L)
AHi RJF 1d A 3d AHi A 1d ARG 3d
1 min 41 28.66+9.37 47.43+11.12 29.5748.05 12.5843.66 16.94+3.75 13.60+£3.71
3 min 21 30.0310.28 48.5710.34 28.8447.93 13.2544.09 17.063.59 13.2843.59
21 1] F {i=0.459 P{H=0.672 F {=10.890 P {H<C0.001
i 25 8] F {§=7.650 P {£<0.001 F {§=5.483 P {<0.001
e NI ey | F{§=5.014 P {<C0.001 F {§=0.637 P {6=0.508
w3 CRP(mg/L) Cor(pg/L)
A i AJg1d AR5 3d A i AJg1d ARJE 3 d
1 min 41 8.68+2.06 11.03+1.82 8.96+1.85 147.52+16.79 159.84+14.33 143.66+12.58
3 min 21 9.15+2.43 11.16+2.25 9.04+2.11 150.06+18.84 163.57+15.92 145.38+14.61
2 J7] F {=6.761 P {<0.001 F {§=0.428 P {5 =0.695
i 2 1) FA{i=0.214 P {=0.835 F{i=6.391 P {<C0.001
A0 - i ] FA§=17.740 P {<C0.001 F {§=6.308 P {<C0.001
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Table 6 Comparison of blood amylase and lipase between two groups

(n=58,7 +s)
a1l L TE 5 it Jig s g
A AJE1d AJE 3 d A H ARJE1d AJF3d
1 min 41 58.469.66 114.22410.53 102.9147.18 44.6847.15 54.69412.11 51.0549.32
3 min 41 60.288.36 63.968.39 62.4445.90 45.9048.44 48.22410.03 45.588.67
2 [A] F {i=34.154 P {<C0.001 F{i=4.722 P {£<C0.001
5 ) F {§=29.126 P {§<C0.001 F{§=5.291 P {§<C0.001
AN I e | F {6=31.420 P {§<C0.001 F{i=4.923 P {§<0.001

x®7 2HHRELE
Table 7 Comparison of complications

between two groups
(n="58, 4%k, %)

215 o i 5 RN JIF 3 Je e
1 min 4 8(13.79) 6(10.34) 1(1.72)
3 min 41 1(1.72) 0€0.00) 00.00)
X2 4.336 4.394 1.009
P {H 0.037 0.036 0.315
3w #®
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B WEIE R ARG R R RO  E e — T
T T 6 DR R 3 I 2 9 s O 50 68 405 K T P A PN 2K
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