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Abstract

Key words

Background and Aims: Percutaneous transhepatic gallbladder drainage (PTGD) followed by elective
laparoscopic cholecystectomy (LC) is a commonly used modality for the treatment of acute cholecystitis
(AC). It is found in clinical practice that the time interval between PTGD and LC (PTGD-LC interval)
would affect the degree of difficulty in performing LC, but the optimal time interval between the two
procedures is still an unresolved question. Therefore, this study was performed to investigate the optimal
timing of LC after emergency PTGD for AC patients, so as to provide guidance for clinical practice.
Methods: The clinical data of AC patients undergoing PTGD followed by elective LC in Shengjing
Hospital of China Medical University from 2013 to 2019 were collected. According to the degree of
difficulty of LC, the patients were classified into non-difficult group and difficult group, and the
differences in PTGD-LC interval and other clinical variables between the two groups were compared.
The ROC curve for PTGD-LC interval predicting difficult LC was drawn to obtain the cut-off value, and
the fitted curve analysis with the PTGD-LC interval as independent variable and the proportion of cases
of difficult LC as dependent variable was created to analyze the relationship between PTGD-LC interval
and the difficulty of LC.

Results: A total of 98 patients were enrolled, with 56 cases in non-difficult group and 42 cases in
difficult group. The PTGD-LC interval in non-difficult group was significantly longer than that in
difficult group (69.0 d vs. 39.5 d, P=0.043), and in addition, the operative time for LC was significantly
shorter and the aminotransferase levels were significantly lower in non-difficult group than those in
difficult group (all P<0.05). The AUC of the ROC curve for PTGD-LC interval predicting difficult LC was
0.6, and the cut-off value was 40.5 d. The proportion of cases of difficult LC was significantly decreased
when the interval was more than 40.5 d (30.8% vs. 66.7%, P=0.001), and meanwhile, the proportion of
cases with severe pericholecystic adhesions and length of postoperative hospital stay were significantly
reduced (both P<0.05). The fitted curve analysis showed that the proportion of cases of difficult LC
reached the highest level at 15.1 d of PTGD-LC interval, followed by a continuous decrease, and then
reached the lowest level at 61.7 d of PTGD-LC interval, followed by an increasing trend in later period.
Conclusion: The PTGD-LC interval is closely associated with the degree of difficulty of the elective
LC. Taking both surgical difficulty and patients' quality of life into account, the optimal time interval of
the elective LC after PTGD ranges from 40.5 to 61.7 d.

Cholecystitis, Acute; Drainage Therapy; Cholecystectomy, Laparoscopic

CLC number: R657.4

ZPEARE % (acute cholecystitis, AC ) 1E R R I A N[ I ST N (laparoscopic
WANRHE R LA 2 RE 2 ", HAMNRL ik R cholecystectomy , LC) , JF 8 BH 2 1) B K (open
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SR BIFRE T 2 S gIEE L (B P>
0.05) o AF K XEZH 19 LC T A I [R] B I 46 T A X 40
(61.0 min vs. 96.5 min, P<0.001), PTGD-LC [f] [ B
WK TRMEH (69.0 dus. 395 d, P=0.043)., P4l
B I AL R S KA W A Mg (WBC) L
PERCA ML LE . M2 H (Hb) . I/ (PLT) |

MR LT FE (TBIL) 2R ¥ EG %8 (¥ P>
0.05), S5 HFWE 54 56 1Y R 1] 4% 24 TR 2 ik i % il
(AST) . WHRASLFLEHLM (ALT) JERXEH B 2
IR T HRXEL (35 P<0.05) . LC B P41 i) 0 4 BE 5L
(A B3 JEL R ) ) 3 o AR 5 B A A Bl AL 1) — &b 1Y
BUE) ZR¥BIgitsa L (P=0.695) (K1),

F1 REFAEESANSTEIET

Table 1 Comparison of the variables between patients stratified by the degree of surgical difficulty

i5ES AR FRIAELH (n=56) TRIXEZ (n=42) P
(% x +s) 65.9+12.6 65.6+11.6 0.892
BEn(%)] 31(55.4) 17(40.5) 0.145
SEARTFAEE] PTGD i [A]]BE(h, M(IQR)] 79.3(61.3) 90.8(90.0) 0.258
PTGD-LC [a]E[d, M(IQR)] 69.0(48.0) 39.5(80.3) 0.043
TG18 3% [n(%)]

19 14(25.0) 5(11.9) 0.106

4% 40(71.4) 34(81.0) 0.280

1125 2(3.6) 3(7.1) 0.427
G IFAER(%)]

e I 34(60.7) 23(54.8) 0.554

BRI 13(23.2) 11(26.2) 0.735
WBC [10%/uL, M(IQR)] 12.7(6.2) 13.0(11.3) 0.585
PR AR L[ %0, M(IQR) | 85.1(7.7) 84.8(12.2) 0.971
Hb [¢/L, M(IQR)] 134.0(21.8) 132.0(22.8) 0.534
PLT(10*/uL,% + s) 205.4+55.1 200.0+70.8 0.672
TBIL [wmol/L, M(IQR)] 18.3(19.3) 28.8(36.8) 0.065
AST [U/L,M(IQR)] 20.0(14.8) 25.5(42.3) 0.013
ALT [U/L,M(IQR)] 18.5(30.8) 28.0(63.0) 0.034
JIHAEREEE [mm , M(IQR)] 4.0(1.5) 4.0(2.5) 0.695
LC FARM i) [min, M(IQR)] 61.0(35.5) 96.5(46.4) <0.001

2.3 ROC #Hi& 54

22 il PTGD-LC ] B 70 L.C T A X B2 19 ROC
2, & TmMA (AUC) K 0.6, IfF{H K 405 d
(1) o Ph4a0.5 d R oy 2, K 98 {555 141 43 Ay % (]
B4l (PTGD-LC [a] fE<40.5 d) FIK A P& 2H (PTGD-
LC [H] % >40.5 d) . %0 [A] & 20 v R E LC Y b 43 B 2
m T KE A (66.7% vs. 30.8%, P=0.001), {Hj&
PR 2 S5 3 RE e T Y IR RE LB 55 LCOR JE o B 25
. FARBEY I E2ZS (3 P>005). A FE
2H 11 IR AR ] LAY % 7 EE A B A B R K TR B 4
(60.6% vs. 29.2%, P=0.003), AH%E7 IR HE ok 0 42 A
[l e i 2 R Bb 9 o 4l 22 S e g it X (P=
0.063) o % [ B4 14 A J5 43 g Fsf 1] BH 8 K 4 TRl R 4
(1172 hws. 101.9 h, P=0.002) (#2),
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Figure 1 ROC curve for PTGD-LC interval predicting
difficult LC
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Table 2 Comparison of the variables between patients

stratified by the cut-off value
be L0177 W N 12

£z

(n=33) (n=65)
RIXELC [n(%)] 22(66.7) 20(30.8) 0.001
JIHHERE R 2% (mm , M(IQR)] 1.5(2.3) 2.5(3.0)  0.131
F AR [min, M(IQR)] 83.0(44.5)  70.0(42.0) 0.233
S 55 ] FR 3  E (% )] 20(60.6) 19(29.2) 0.003
JINBELRHE S I i (% ) | 6(18.2) 4(6.2)  0.063
AJEAEBERTE[h, M(IQR)] 117.2(46.4) 101.9(68.0) 0.002

2.4 WEHESH

H4 PTGD-LC [H] b % 1] b 43 2075 S B ol 4>
B[] B 9 IR HE LC BT 7 4 Ll o A i £k, iz
FAELA Lol 328 4 kMl Adig (K2), ¥
A HT BoR, 78 PTGD-LC [A] F& 15.1 d i TR A
7 ROME LC L B 5 =, BE S BE AR, PTGD-LC [H] f&
61.7 d i FA B R M LC L e ik, 8 BE s ) 55
IXE LC Le A BT BT

75.00+

—~ 60.00]

I
O
=
=

30.00

PRI XL HE ] (%

15.00

0.00
0.0 20.0

40.0  60.0 80.0
[ B ] ()

B2 A% (BIEH&IEHCY0.96)
Figure 2 Fitted curve (fitting index=0.96)
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K, AHJE X T — A R b v A R AN I e
BAEIFMBSESE AW —BORE RS A RE
17 LC /Y, PTGD J&— B A 77 i faf 5 14 22 ik 18 5 eIk
f) 7 U I PTGD B 48 5k 5 1 BH 48 11 5k A 1
AR L {H R PTGD I R BE AR AR | fit
B ERRN, BT ERLET LCMIRIG AR E .
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PTGD-LC [a] B 5 £E B 18] w5 3% A B 6 19 1 .
A SC Ay M 45 SN R PTGD 5 LG /Y B[] 8] B 5 F R
MR REUIN, L5465 R T AR AME R R R 1Y A A7
Fiik, 7E—& XRBWNATFARBITZEGEM, &
FE A A 3X AN I B DX JE] R 40.5~61.7 d o 5K g K A5
N 24 H LN AT LC B A E 48 B JEL 1 BH & v 2~
440 AATLC R, U5 PTGD 5 LC fY B [ [i]
B> F 2 AN i, B IR SR AR | Ak Tk
PR A, RAE M R IHIR B4, TR = f 19T i 5
NN, T BUE BB R I E TR
BRI, 25, &2 WRE A Kk EHE IR
PEREJE B O 0 AE , R REC IR KR4,
I AT FAROME BE s W BRI . F 4 A PTGD
A5 A5 LC Y B ra] 1Al B R 2~4 A~ H 2, Al A S0
TR R I R R AR BEE R, H 2 BRI
i % v e T IR R DL R SR I R RE I E AR, LU
b G I0URIE Y Y PTGD-LC [] B 1 d5c £ B[] 35 1 F A
W55 40.5 d, T B R 45 A PTGD 5] i 4 25 )™ &
B A R & B 2R 35 B o Tnoue Z5W5A N PTGD J5 47
LC f4 5 432 18] B 5 6] g 216 h, LA 216 h g A6 d
3 Sk e 1) B AN TR B L o 7 T B 4 R S O &
e S oy - 7 o S T = N L1 A
HFARB W B K FREIFA, XEgE R,
£ PTGD J5 % /0 216 h J5 A 1] DA% [ E 47 10 2 U] B
Ao Jia SEPE B E R BOE B TE PTGD J5 5 d W4T LC
43 SRy S 1) B 4 RN ) B 2, O A Sk e [R) B 4 Y
PN 1 S8 5 R NI Rl 2 R 11 5= QSR N ] S
WBEAR XA, o8k If B IF & E & AR
AR, T AR Al DR A e A P TR R L
KA R E T B 25 . rLAEPTCD RJ55d A
17 LC A AP RO, JUHRTE SR — ek A R
fEM SRR 2 i R P . Yamada 587N 8 B
MCRE IR I 4 2] PTGD A9 B [8] <73.5 h &), #E#I17 LC
A AR B () 2 0 . HBERG E AR L PA K
() v 5 TF i %, {H S PTGD-LC [6] B& % T T AR X i
TCWA X 5. AR IE & LC TR MERE 5 B
ST I Y ALT FAST KA 0GB 45 7™ 2 79 28
H, HTPARMEEWE K, Song PN N HAE R E
B LT Reth &2, A AR EN,
A R B R B 0 I e S T DN — i R L
W 2Z 05 F AR P HEBE o iR A M S TR MERE T
XK, B R SR B 5T I R S R
HERMGERARF, WHILERIAE S8, I
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B2 (W I R BHE R it — 2o . B E R I 4
17 LC AR i) (10 IR 44 BE JRL 1 T BH W 22 551, v BB 2 i
FLCEART B FRA, M5, RH MR
Y5, HIASERE LR — AN 2 52 IR 58 = A I R,
I AR B 1 B 0 TR T RE S O R R R A —
Ff, T AR 3 R JEL B R B s TR e

TE G R TAEh, FAT i 2 2] T AR By e B2 A
PTGD-LC [A] B 2 2 VI AR DG 1Y, AR 5% v 42 BT R R
MEFRBE AN 2, AC 3% PTGD-LC [A] & 7 JE IR ¥k 41 v
A G T RIME A, 15 B T A TR B O R,
AR PR A RIS . T AR B ROC il 4% I 7 M 1Y) i
FERE T 4 40.5 A, LAHCESE 18] &5 ok 55 BR 43 ml P 26 O
Fb 45 P 20 B 45 TG B, &5 SRk B 1) B 41 45 K 1)
B 2EL 11 PR X LC L 3] B o vy, I )] LRG3 B
SN, R A e ) B G R A AR
BRI E BR A e A 7 d, KA AC K AER A >7 d B,
I3 J8 ISR E, FARAG 8, Wit E
ATV B AR KA1 BAE R LR = . JH R
il S — > DR R AR B 5 0E K R T B 4R RE 3 T T
=R UP U SN T AN ¢ N B i S N T S
FERFEEIT A p K45 R TR, B, IR
HEAE TH AR 15 g B, TR B A IR 2 AR E A
BRI AR, DR Oy s Ak I 48 251 DR 3% 4
BT AR Z i 5 B8 =, PEmIfH R4 fHE
Sk, MBS KN, BEFARRIE, R
AN M RRE R R E R, B HEE T FAR,
AT IR = A RS, S i R v i sk iR
A, Hodr 80% 11 B IR M AR 8 1 45 2 i T e,
JIR T8 0518 520 PR 2R I R A R AR Y, R
H R A, FTLL, PTGD J5 i % /b 6] b§ 405 d &
F#47 LC. Hayama &AM WAL R GEAE & 72 h 4T
S MBYIBRA, NN ZER TR 2 LW E 6~12 4
FEUEAT, XS AN A AT . AW 5T R U
A ML A4, 15 H PTGD-LC 8] B A 61.7 d i,
TR ME B B A%, T AE 61.7 d 5 T A ME B 43 g
hn, Al e R A B [R5 A PTGD A48 25 5| kS JIH 4 ¢
MR A, DT 3 B IH 4 350 &) R % I &2 JE B
HE TN K T AR HRAEXE S, i H A28 PTGD 51 i &
517 B 0] 2 K 1 BB 3 0T AR T R B IE 4 AR
RiE BCH, T DA B OISR 4 Al 5 | U A ] E K D RE
% 45 4 b D 2 FR IR R TR AR E L AT B AR TR
MEE, AHTREENTUG . 5 —8#H PTGD 51

© WA )3 of [ FF I F A EPTA

I ) R Y R R R Oy SR AR B e i B AR
DU AT FARBIT , AATE A #IT T ARG
J7, (AR T — S JE A B AR AR A R S R
JEORN AR Ak S A AR A, W B AR & o8 BTl R A
T A A AR AE B 58 3 R BT AH G R A Je s 12 )5, dE AT
MEBE AR F ARG o A 44 B vl 43 78 PTGD-
LC [ B R 15.10 d B, F= AR 5o RfE, 3x 5 I 4% &
AR B KRB BT, AT RE S i T IE A o o
| A T MLAAR A 3 35 RN S S A A5 R ) &
B A] A A T HE

AW HERR T PTGD AR J5 180 d LA J5 Fi-47 JIH 42
VIBR AR B, B DL K i IR 4 51 30 48 )5 15
1T FARIGIT BB TR KI5 PP Al A T 4
ifii PTGD-LC [ B& 75 10~30 d 1905 140 A 5 41, X i3
[ 1 95 91 B A /b, AT RE 4 v B SR A5 R A T
i 2% o

Asai FFP AR FE AC HIIRIT T, LC T TFIE Y
ST fE S R AR C i (CRP) >11.5 mg/dL,
1A% 3CH i T RO R 4, IR WA 483t CRP WA,
FEA Ja B AEFE G N e T 48 3 . Sippey 8 IA
KLCHEIFEMRZ RN R, BIEEE . KR
HF5 %0 (Bady Mass Index, BMI) . PE%I| . A Fio1E
WBERREY . WBC. HE M. [AAWFIEG AN 98 i th
A 1B T TR e ], B R, JEik iEAT
YT, T I R AR AR SCIA A 1 T R T
Shy VR 9 T B AR 02—, BT LA LA L Al ST IR R A
T — 25 0 RE M 5T b N DL DG . Hayama S5
Al Twashita 251N Sy JIH 28 3K FE b J2& T AR TR HE A9 15 16
K2, mARRBEGE T, 1 BIE 58 8 58 1% 9% 1) 5 i
WD, B EGX IR A W R BT R A
FERE .

CEA ST ARMERE LUK A TG L&, PTGD
Je BEIAT LC Y S A B[R] i) B 5 161 R oy 40.5~61.7 d o

FB R RAAEES FARALA BN R,
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