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Fik: BUEPE ST 2014 4F 1 H—2018 4F 6 H WIH] 197 4T LC+LCBDE HB3% Alm R GERE, i 1k o 5% 5T
METF ARG ZR, IF S U B T AR B3 5 v i F I A8 LR S48 b SR S5 9 R RE A L o
R 1976 151 (7.6% ) P, RIRNER G ZHERBIASER ER, i SHLIER >17.1 pmol/L
( OR=5.156, P=0.032) . HH#EREJERF >6 mm ( OR=7.971, P=0.012) . #J& ( OR=10.715, P=0.002) .
JIREAE T B4 A il ( OR=20.203, P=0.003) &G IE M e W2 . DLk 4 M ZE & g sr
[6] J4 7 B F b T R A9 ROC I T AR K 0.891, #HURE K 80.0%, ¢ H 98.9%. 5T 1E
B, TERUE T AR R E TR AR P i RS BRI RS AR R ]
ARJGRLTTHEACHTE] . AERBER ) R 2k . JF R & AR R I B> (34 P<0.05) .
£51%: AT LC+LCBDE &35, WAFAHIEAS bk 4 Fhphsr fE R FR, X T o8 ARATER | P F AL,
FEARTF T R, DA RBGE 3 TS BoA 205 3
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Risk factors for open conversion in patients undergoing
laparoscopic cholecystectomy combined with common
bile duct exploration and relevant clinical analysis
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(The Second School of Clinical Medicine, Shanxi Medical University/Department of General Surgery, the Second Affiliated Hospital, Shanxi
Medical University, Taiyuan 030000, China)

Abstract Objective: To determine the risk factors for conversion to open surgery in patients undergoing laparoscopic
cholecystectomy (LC) combined with laparoscopic common bile duct exploration (LCBDE) in treatment of
gallbladder stones with common bile duct stones and perform the relevant clinical analysis.

Methods: The clinical data of 197 patients undergoing LC plus LCBDE from January 2014 to June 2018 were

retrospectively analyzed. The risk factors for conversion to open surgery were screened, and the perioperative
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variables and postoperative complications between patients undergoing completed laparoscopic surgery and those
converted to open surgery were compared.

Results: Fifteen cases (7.6%) of the 197 patients were converted to open surgery. Univariate and multivariate
analyses showed that serum total bilirubin>17.1 pmol/L (OR=5.156, P=0.032), gallbladder wall thickness
>6 mm (OR=7.971, P=0.012), jaundice (OR=10.715, P=0.002) and stone incarceration in the lower part of the
common bile duct (OR=20.203, P=0.003) were independent risk factors for open conversion. For predicting
open conversion, the regression equation established by integration of the above 4 factors showed an area under
ROC 0f 0.891, with a sensibility of 80.0% and specificity of 98.9%. In patients undergoing completed laparoscopic
surgery compared with those undergoing open conversion, the operative time, intraoperative blood loss, number
of postoperative analgesic use, time period of postoperative antibiotic use, time to first postoperative anal gas passage,
length of hospital stay, hospitalization cost and incidence of complications were significantly reduced (all P<0.05).
Conclusion: For patients undergoing LC plus LCBDE, the above 4 independent risk factors should be carefully
evaluated, which has important significance for optimal preoperative preparation, operative procedure selection,
reducing open conversion rate and improvement of the patient outcomes.

Choledocholithiasis; Cholecystolithiasis; Laparoscopes; Conversion to Open Surgery; Risk Factors
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1.2 FRAAERSAFE

WEEEFATX, 2 WEKEEFALA
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1.3 WMEHEHR
1.3.1 TEHAMAERR FONRHEE RIEIGK
0 RGATIRF OB, RS . MO L AR
HARE (BMI) . JEET AR KR A4k
O | MLV MBLT R (TBIL) SN & (ALT) |
MR BAR . MHgEXE K. IRgEREE R | 0B T B
i 13 AN HFEE N MK bR KRR, A0
MLt 8. BOE L TE TBIL{H . ALT ¥4 AR fe s
1 RIAS ;s RS B . MG/ . NS RE SR
RETZ B# ., CT 5 MRCP ¥ #3545 ; JHEE FE
SEA IR AR TR R AT I B BT R 3 T A
PG ™ F il T I AR G A
1.3.2 BmAF RIEARSTGNRIEFE T ARBE
AR . RGBSR HRE. REdid R
R R] . RS AT THESCRT ) AR BE s ] L A B 9%
F B AR5 I B AE
1.4 GitF4biE

iz FHISPSS 19.040 244k, fa b 2 i
FHRSHRA x KR, ZHE SR H Logistic
(EIWEE TR0 N7 TR W 1A S D b i
(xxs) Fom, RAAM KT 5225 THECE
BER T x CKRE . P<0.05 N 2ZEFAH G E X,

21 HEFEEE

— ISR TAR1976], TEFFE 156 (7.6% ) .
Horp RHRE = ARG 4 B REA), IR T BEAS A
U OB A RE3 B, IR A IR 2, R
BV 2 RO RRRE S A BORCH R XE2 B, IR 4 500 4
A o AR ) PR X L), AR = AR S T £ A Ak 3
B LB, AR IS B i B B R Lk o R
V), A R R 2 SO I IR L] (1) o

®1 HHFER
Table 1 Reasons for open conversion

JEA n (%)

JIELHE = FrORS g AT 4(26.6)
JELEVE T BEES A i B I A TR X 3(20.0)
IR A B BSOS — A i ¥ i ] AR e 2(133)
JELEE 22 RV RRAE A5 47 EUBAT DR A 2(133)
JIF 0 ST 235 A TSI A8 — 9y 53 0 VA af 1(6.7)
FIEL ST JR EORS 2 7K A S0k ) R 1(6.7)
RS = A8 PEAT A AL o B PRI A 1(6.7)
JE PR S 4 il S5 B T 1 il PRI 1(6.7)
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2.2 WEFEBEERS T

221 FRESMER HPHENMTERETFAR
g0OEgIH (>12x107) . ALT (>40 U/L) | I
TBIL (>17.1 pmol/L ) . AHHEEEJEEE (>6 mm) |
JHEE HAE (13 mm) | BOJE ., JHEE T B4 A
S 8 AN R LC BKA LCBDE W5 JF I 1) f&
B2 (¥ P<0.05) o A, 4F#E . BMI, &G,
MHREIE K AF 5 DMHEEWARPHIFEN R HEE
(¥1P>0.05) (%£2).

K2 HEFEEXERERNBEERRSM (0 (%) ]

Table 2 Univariate analysis of risks for open conversion[n(%)]
AR-EL

AR n SENEEE PEITE x° P
ezl

5 86 79 (91.9) 7 (8.1)

& 111 103 (92.8) 8(7.2) 0.06 08
s (%)

> 65 91 86 (945) 5(55)

< 65 106 96 (90.6) 10 (8.4) 1309 0.253
BMI (kg/m®)

=25 19 16(842) 3(15.8)

<25 178 166(932) 12 (6.8) 1998 0.158
JEFRFAR S

H 29 23(793) 6(20.7)

G 168 159 (94.6) 9(54) 8256 0.004
R (C)

> 38 36 33 (91.7) 3(83)

< 38 161 149(925) 12 (7.5) 00320857
FI AR (10°71)

> 12 21 17 (809) 4(19.1)

<12 176 165(93.8) 11 (6.2) 4368 0.037
T

H 53 42 (792) 11(20.8)

¥ 144 140 (972) 4 (28) L7798 <0001
1L 7% TBIL( Mmol/L )

> 17.1 68 55(809) 13(19.1)

<171 120 127(984) 2 (16) '0O¥ <000
ALT (U/L)

> 40 43 35(814) 8(18.6)

< 40 154 147 (955) 7 (45) 9445 0.002
MHEE HAE (mm)

> 13 65 56 (862) 9(13.8)

< 13 132 126 (95.5) 6 (45) 5336 0.021
IEESS N

=]

T 32 29 (90.6) 3(94)

w5 165 153(92.7) 12 (7.3) 0.618 0.680
NHFEREIEEE (mm )

>6 68 58 (853) 10 (14.7)

<6 129 124 (96.1) 5(39) 7424 0.006
RSN = N = e P eI

=]

E 12 9(750) 3(250)

7 185 173(935) 12 (65) 01 000
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2.2.2 %W #& Logistic @BApHER ZHERIH
Ay M o IHAERERA L i yE TBIL Fhi . #E, JH

P<0.05) , n] AR I 0 45 0 4 U B K A IEL R 95
HEARPHITE ML ERE R (£3) .

SR BUA AR 4 NN R BA GRS (8

®3 HEFEMEXEREZRRSEE Logistic EIF5H

Table 3 Multivariate Logistic regression analysis of risks for open conversion

A EISES 0 FRifEiR Wald P OR 95% CI
SR FA S 1.227 0.864 2.081 0.155 3.411 0.628~18.537
H4iffgr (>1.2x 10°7L) 1.839 1.089 2.852 0.091 6.288 0.744~53.121
HOYE 2372 0.781 9.217 0.002 10.715 2.318~49.536
137 TBIL (>17.1 umol/L) 1.642 0.764 4.623 0.032 5.165 1.156~23.069
ALT (>40 U/L) 1.534 0.781 3.853 0.050 4.635 1.002~21.436
MR EAR (>12mm) 1.351 0.807 2.082 0.094 3.862 0.794~18.786
JRFEREIELRE (>6 mm ) 2.076 0.826 6.314 0.012 7.971 1.579~40.243
RHEAE T Beah A i 3.006 0.994 9.140 0.003 20.203 2.878~141.891
e -7.614 1.391 29.951 0.000 — —

2.2.3 # % Logistic @24 In (P/1-P) =8,
+B X+ BoXot B o Xat B LXu= B o+2.372X,+1.642X,
+2.076X,+3.006X,. H i B =-7.614 Jy ¥ £ I,
X, NEIE, X, NI TBIL>17.1 umol/L, X, JyJH
PEREJLRE >6 mm, X, A EE T BESS A il [l
U977 #£47 Hosmer-Lemeshow L5 10 B 46 56 0 7 it
DRERA T (x°=5.777, P=0.566) .

2.2.4 #| B Logistic @ )2 7 #2347 HE E FA M
SRR K —7.614+42.372X,+1.642X,+2.076X,+
3.006X,. iz M A 5 B AT AR I . 4n 2 3]
AT TARM B, Hob 104 B Bk KRB B g
A AL T 20 fE 7R L% TBIL 2~ 62.3 pmml/L, 178
BB R M H B BE JELEE 2 7 mm, MRCP /s JH 548
T oHMEEAE —290.6 cm x 0.5 cm K/ANZE A,
T IE F AR B R M : In (P/1-P) =-7.614+
2.372+1.642+2.076, 15 P=0.211, W H % IFiE 1)
WERH 21.1%; o5 1 5 E 4 B B ok S LIS 3 %
Yy, AR AT AL I AT ZHEE S L7 TBIL 4 195.8 pmml/L,
TS IR EE R E 29 8 mm, MRCP &/xJH
BET R RENBEA —RK/PA 1.5 emx 2 em K
INBYEE A, BEALR T, A TR TR 8 KU T
In (P/1-P) =-7.614+2.372+1.642+2.076+3.006,
fih P=0.759, WG IF IR 75.9% .
2.2.5 Logistic & )2 7 £ L 48 FA LA K5
#) Logistic [A] IH J7 R I AE =0.5 1B N 4 E A
P = 05 MPHEYE, P<05 B, Mulsendssk (£4)
ALLL A B [ O AR A R O 80%, FR R
R 98.9%, FH P T A 2 80%, B T E
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98.90%, RBAMER K 20%, BHER K 1.10%,
ol ROC R (& 1) o 3RAS IR R Y 1 AL
0.891, W ULiZ 7 FEREIE M X 43 5 B rh B5 T IE
MR REMER K, Fli &% fig R 4.

x4 EEAERBEEGITTEHMNSEER [0 (%) ]
Table 4 The classification table of the observation and the

estimate numbers of the regression equation [n (% ) ]

A4 WIEEPHMES SR PATEEL &Er
[P 12 (80.0) 3 (20.0) 15
[iRE3 2(1.1) 180 (98.9) 182
&if 14 183 197
1.0
0.8 A
i 067
& 0.4
0.2
0.0 T T T r r
00 02 04 06 08 1.0

i B

1 Logistic EY3F7i2 TN i FFRERY ROC 4k
Figure 1 ROC curve for predicting open conversion of the Logistic

regression equation
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MEETE, NI ANTEEY, BERH LA
NGB 5% A1 261, TP F AR K A M A 1],
FrREGE 5 B . IR LR A DD g i, g
WAL, B2 b B 2 ) ek 3 e 143 BT R

HE M B AL B TR (] R AR LR RS B 25
P R AR BT ZR A RS T HE
SUIRFTR] AT B I ] AT B B A LR 39 45 A 2
(H) FHEEIFEA ($P<0.05) (£5) .

®5 FWAFABRILE

Table2 Comparison of the relevant surgical variables between two groups of patients

f&br SERE B (n=182) RETFIE (n=15) tx* P
FAREIE (min, x+s) 107.64 + 32.31 158.67 + 28.25 4.724 <0.001
AR (mL, *x+s) 31.76 + 12.35 92 +23.61 3.77 0.001
EIRHEH] (h, x+5) 26.82 +5.71 37.93 +8.18 45 <0.001
RIGEFRAER (K, x+s) 1.71 £ 0.69 3.53+1.46 4.629 <0.001
RIGHAEZ M AR (d, x+s) 3.06 £0.75 5.93+2.37 4.74 <0.001
FEBETE] (d, x£5) 13+3.16 16.53 +5.51 2.257 0.031
fEBEFEH (77T, x+s) 2.53+0.95 3.42+1.37 2.16 0.039
FrRREn (%) ] 2(1.1) 3 (20.0) 6.192 <0.001

3 it i’

JIEL A 2 I PR IR 97 v UL B, AR VE O il
B, REIT0% 0 0 A7 #5447 5 A7 0 R B L A (IR [
TH>50% ) , 30% B E MM RORLE A,
FEAR WM X, 550 09 IR 60 22 25 4 6 IRAE 9 i AT
RAREP, EREY, SR S5S%~25%0 BAE N B
AL A, X BE T, Sik30% M EH
1O4E P ¥ A AR 0 S, 10%~15% 832 W g H 2
Hoia., MaESaRTREMERER, RAS
FLE 2w R E A, BRI R R R S
PR . R MKk 2Pk R b IR A 4 A
T, TEANRRRE L& B i fa il e &0, 1%
ZMFEXFRERITTHAES AN TR IEZ
—, TR, AP R E IR RAE R, (A
T AR WA EAR Z 8w, AR H B P45 AE &
MR R, St A E AL, FHEEAR
JEWENE, BEAR.

B 5 BL 22 BB R B2 K R 4R i DL R
HMRHEE TR 255 0 RN W B B OB 3 O T
NZBE TR 5HES. LCRLCBDEEDE T8
TR, LEME I B 09 5 B R R 00 B B v ebr, wr
R R R AR X B2 S5 R, X R
R BIGE/N, A RITF ARG S5 [ B
TR TR S R, e R PR RS b s 2 B K
FIPH ZE () % 2R T FE RN AR B AR, & Rl IT
R4 25 4 & JF IR RS 45 A IR B 2 AT Y,
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WIEZNEEATERIEEZ AR (ERCP) BEG W
B ALK IEANYIIF (EST) BoaARmLe, JFiE
FARUKE —~HILCEHALCBDE, A#4&"MEW, #
J A B I A 45 47 S ERCP+ESTHUA —FEA 4%,
Al UL ERCP VS 760 & AE, IR & . JHEAR
%, T EA MBS . SAMLCBDEE F
ME L fE B 0 FRE IR A, 4 S0 2 A A Y R R
EaaRED, REEBERESEFRDTAHEARNE
BRI AL U 2R, ARG IR R S . BRI
JIE 8 = Ay XORG % A E R ES TR R RES INLCBDE
1L AR B R TR R A fE B PR AR A 5
if Z 45 0] AR I R BT ORE, BT AT e S BOUE R B
FARPEIFE L TRBHNZE, SN F R
AT PRXT H o

3.1 HEFENBRESE

311 MAEFARL A/IALEMFREMES,
A REAEAE L B E 2% 5 W 25 8] B2 A 4% 55 0 BE R] 1Y
Kk, XA AT IE S T F AN, R4 =5
BIRAME, 755 i, E S0 8] A A F
BB B A % R S O R @S, S8 TR
Peas W RENTBEEMLEHE, guafih
FatFA, £ Simopoulos A& Wt ok,
TFAR LRI FARMGER R, XEH
PEAEAE LR B R, A5 AT I8 s B 0 98 U1) B AR
T B O A TR RN, BT AR E J4M

3.1.2 ampas  ARFIH M EnT DU —
JE R W N TE AR G0 g 0 AR Y, R R i
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JL T B i A O IR 2 SR 55 AL Y AT RE AR X
K, FEmEAE &GO PHEFER, Lim %" &0
AR A 3 e 2 T e R IR A G R R &R

3.1.3 #m BUHMAAERH T RN ™M
T bR Z AR, T 0 i 2% R 2T 2 A e ik, T
BRI 260 B A G € AR L R AR TR
UL BIE S A,y JIE RS RE P EORE S Y B A )
A 1) I N B BH ZE S 3. B PR B B R DL 1 2
AR EE A 1 R IR A B A T B R R
S Ao R BB B 8K, X AT e 4 S U RS M
FEL 2 38 )RS, oK B T Sk, G PR 38 s [ B B 25 5
e — Z I 4 B B A B AT AR BN REAN B
XAB AT e S 2 LCBDE B A RIME, 38 v % i
AR o AR 7T R 3t 53 & i R AT B #E iR
fE, Hod 11 @l LR, (5 HE20.8% ( x *=17.198,
P<0.001) . £ W % Logistic [l 75 #7482 /n, &
IS o B T IR A ok 7 fe B &R (OR=10.715,
P=0.002, 95% CI=2.318~49.536) .
3.1.4 i TBIL Y AH3E S £ o il 78 0 48 45 o fH
PEBER . S S5 0 AN [ AR B PR RE AR Yl
W TBIL & Fh & . M & S 8URE R, HD6e 2 i
SEREAR,  SORE 2l R AR = A A0 A R AR A5 4 2L
HE Y Simopoulos %5 "I B, & a7 TBIL /K
Bk K B R I R B TE A D7) B R 2 T U0 A OG
A TR T A E AR R T R, b
T AT — T 5% 36 BH & 0L 3 TBIL /K% 5 v 5% I 1
AU AH DG . Rosen 45 " EBF ST th L B B, hi%
TFIE BB IS TBIL 7K 7 BH & &5 F I 47 16 s B8
FARBH . AW s 3L 68 i B AT A6 50 M i
TBIL Jt & (>17.1 mmol/L) , F b 13 5] th %% JF
g, 5 19.1% ( x°=19.535, P<0.001) , £ X
& Logistic MIH 43 Hr47s, Mg TBIL ZKF Fhm &
T IF I B sk Sr e & (OR=5.165, P=0.032,
95% CI=1.156~23.069) , iX t 5 Noble %5 "™ X}
T e T IR 1 2k 57 A S PR 28 A — B
3.1.5 ALT JHEEZAELH R T4 A% 28N
SEABLZEM B, SEENE ARG, TN
EYBE R, FOGeZzH, MK ALT ¥, XF
T AIL 3 5 2 5 e AF 0 I8 s 35 T R T 5% 1 JE 19 e
B E, YATMIEsG — &k

3.1.6 ¥ aBZE AMFETIAIT LCBDE &1
JHEE HARYAEANRBRENY K (>8 mm) , #H

© WA )T i [ & F I F 2P H

M EARRA, S8 HE B T A M,
T F e R AR R I P 2 S5 T RAE . (R IR
B EY K, WHRREEBE FTREAERKREH
s A A E ", AE Stromberg 2 PV BB P BN,
f T8 A IR B B AR BE S 2 RGN IE IS LA
2 LA XU

3.1.7 fef A& ARAT B W s 09 EE Y R
JIF 8 4 5 () FR . 03 (4 12 M R ORE & 5 B0 3 K
JIE 2 J) 2 22T A A, AR BE ) )RS B A 4 Bl 2 3
I, SO R AL 2 A I I N 2R ) AR
15 PRI ME A WG, P 4 TR I R AR R e v Y A IR
A E A RAE, I REK B, A2V,
FARNEZG B M ; IMZHAEES A5 1R,
T ARE LR, REES REMNE; EkE
TR ESWHNE, RENES, D15
JHAE A, SO AT T IR TR A Al 5
Tosun 2§ 221 JA Sy 0 48 BE 3% JEL 2 I WF LC 3% JF IR
B B F8 bR o A BIF9E 3 68 i B E R T IR R
PR I PEREIG R (>6 mm ) , Hofr 10 B % F
M, 5 14.7% ( x=7.424, P=0.006) , £ K %
Logistic M4 #r 47, 5% RE 88 JEUR 5 Ay J 18 T
A WyphsrfEk % (OR=7.971, P=0.012, 95% CI=
1.579~40.243 )

3.1.8 mEFTHELERM HEENT 15w
B AR B SRR B R T RE G,
T Jo BE N B A s /N RE RS, TR AL “Tw kT, Bk
S50 H O S B, MY &5 A 2l IE A )R
Fo MK B, R RE BT S, =z g5 RAE, HX
A7 W R T IR, DR AR 2 A A K SR, R
SR T R ELNZE A, FEHCA 25 0 A RE
FE B RS, MR i R W R I R A, R
it — 2 KB EIE L. 7E Karanjia %5 PV 94
i HFK, 47 LCBDE B A B, 8 2] 44 FLUAT K HE
DL Ah Bt WA A, SR ST B EE 45 Ry v L I e IR
ME A RR LM AR 12 F B
AR B B T Bl i, Horh 3 ] i
M, 5 25% ( x?=5.491, P=0.019) , £ H %
Logistic [MIH 43 #r4d7n, HEAE T Bl A ik Wi
i ¥ IE Wl ST fE B I ZE ( OR=20.203, P=0.003,
95% CI=2.878~141.891) . f£ Noble %5 "*1 {1 5%
ol o, H RV I s 2 i TR S T R ) ] SE
£ . LCBDE &M, HEPHIFEA L,
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3.2 ERRASHEFRAIGKS

FERE 20 %2 A=) IR G R g i Ak 45140, e 25 4k
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