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LITHOEXTRACTION DUE TO OBSTRUCTIVE JAUNDICE
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The purpose of our study was to analyze early results of successful endoscopic lithoextraction in patients with
choledocholithiasis complicated with obstructive jaundice. We investigated case histories of 103 patients, who were treated with
obstructive jaundice due to choledocholithiasis and have undergone endoscopic lithoextraction during last 6 months. We observed
episodes of biliary pain in 29 patients, 20 cases of acute calculus cholecystitis and 3 cases of obstructive jaundice recurrence. After
statistical data analysis, the following conclusions were made: 1) there is no correlation between age, sex and occurrence of acute
calculus cholecystitis during first six month after endoscopic lithoextraction on account of obstructive jaundice; 2) episode of
successfully treated biliary pain can be considered as a risk factor for acute calculus cholecystitis occurrence in patients after
endoscopic lithoextraction; 3) time gap of four weeks after endoscopic lithoextraction seems to be relatively safe with regard to
adverse biliary events occurrence and laparoscopic cholecystectomy should be performed during this interval.
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C.B. Jlo:xkoBuii

AHAJII3 TOBTOPHIX 3ATOCTPEHB )KOBUOKAM’STHOI XBOPOBH Y MAIIIEHTIB,
SKI NEPEHEC/IX EHIOCKONIYHY JITOEKCTPAKIIIO BHACILAOK PO3BUTKY
MEXAHIYHOI ) KOBTAHHIII

Mertoro ociipKeHHs OyIio MpoaHani3yBaTH PaHHI Pe3yJIbTaTH JIiKyBaHHS MALI€HTIB, SKUM OYJI0 BUKOHAHO SHIOCKOMIYHY
JITOEKCTPAKIIIO depe3 PO3BUTOK MeXaHIYHOi KOBTSAHHUMI. [IpoanamizoBano MmemwuHi kapta 103 cTamioHapHHX XBOPHX, SKi
npoxoauiy JikyBanHs npotsirom 2019-2020 pp 3 npuBOAYy MeXaHi4HOI KOBTSHHULI, 110 Oyja BUKIMKaHA XOJIEI0X0JiTia30M, abo
TOCTPHM XOJICIIUCTUTOM 3 HAsIBHICTIO B aHAMHE31 €HI0CKOIIYHO]I JTITOEKCTPaKIil MPOTIAroM ocTaHHiX 6 Micaris. Emizonu Gimiapaoro
6ommro criocTepiranucs y 29 narienTis, y 20 XBOpHX BHHHUK FOCTPHH KaJIbKyJIbO3HHI XOJICIUCTUTY, Y 3X — PelUIuB 00TypamniifHol
OoBTSIHULI. CTaTUCTHYHUI aHali3 JaHUX, 110 OYyJI0 OTPHMAHO, JI03BOJIMB 3pOOMTH HACTYIIHI BUCHOBKH: 1) BiK Ta CTaTh MaiicHTa He
€ TPEAUKTOPaMH BUHUKHEHHS PELUAMBIB >KOBYHOKAM SIHOI XBOPOOH MPOTAToM 6 MICSNIB MiCJISI €HTOCKOIIYHOI JIITOEKCTPaKIil;
2) nanaj 6iyiapHOTO OO0 B aHAMHE31 € (JaKTOPOM PH3UKY BUHHKHEHHS TOCTPOTO KAJIbKYJIHO3HOTO XOJIEIIUCTUTY HPOTATOM 6 MicsIiB
micnst  JiiToeKcTpakiil; 3) YOTUPHOXTHXKHEBHMM Iepiof Micis JITOSKCTpakuil € BiJHOCHO O€3MeYHMM MIOJ0 BHHHUKHEHHS
HECTIPHSITIIUBHX OUTiapHUX IOIiH Ta IIOBUHEH BUKOPUCTOBYBATHCS JUIsl BUKOHAHHS JIATIAPOCKOIIYHOT XOJICIICTEKTOMIT.

Koro4oBi c1oBa: xoJe0xoi1iTia3, eHIOCKOIIYHA PETPOrpaIHa X0JIeA0XomaHKpeaTorpadis, XoIeIUCTEKTOMIsI.

The work is a fragment of the research project “Validation of mini-invasive procedures applying in the structure of
surgical pathology treatment” state registration No. 0121U113943.

According to the European Association for the Study of the Liver data up to 20 % of the adult
population are affected with cholelithiasis in Europe [4]. From 10 to 20 % of patients in this subgroup
suffer from choledocholithiasis [11]. This pathological condition is the most common indication for
different types of endoscopic lithoextraction (EL) [8], which can be combined with laparoscopic
cholecystectomy(L.C) during single hospitalization or the latter procedure can be delayed [2]. There is a
wide diversity considering the time gap between EL and LC ranging between 72 hours and 6 weeks or even
“wait and see strategy” [1, 4, 10]. Obstructive jaundice (OJ) is a typical complication of
choledocholithiasis. It significantly worsens patients’ condition due to cholestatic hepatitis and a great
probability of cholangitis uprising [5].

The purpose of the study was to analyze early results of successful endoscopic lithoextraction in
patients with choledocholithiasis complicated with obstructive jaundice.

Materials and methods. A retrospective study was performed based on single-center data. We
investigated case histories of 103 patients, who were treated in the Surgical Department of Municipal
Enterprise ‘“Poltava M.V. Sklifosovskiy Regional Clinical Hospital at Poltava Regional Council”, during
2019-2020 years. Women predominated in our group (n=74; 71.8%), which is typical for gallstones disease
in general. The majority of patients were between their 50" and 70" with a mean value of 50.5+12.93 years
and data distribution close to normal (Shapiro-Wilk’s test p=0.07).

The following inclusion criteria were established: 1) Age more than 18 years; 2) Presence of OB
(total bilirubin >60 pmol/L) caused by choledocholithiasis at time of hospitalization followed by
endoscopic retrograde cholangiopancreaticography (ERCP) and successful EL; 3) Presence of acute
calculus cholecystitis(ACC) at time of hospitalization with OJ and ERCP with EL in recent (last 6 moth)
medical history. The exclusion criteria were as follows: 1) Diagnosed oncological disease of any kind;
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2) HIV—positive status; 3)Pregnancy at time of hospitalization or childbirth during last 6 months.
Surveillance after patients who had undergone EL was performed during 6 months period or until LC was
performed and all episodes of biliary pain (BP) attacks, ACC occurrence or OJ recurrence were
documented. In the cohort of hospitalized with ACC careful acquisition of medical history was carried out
focusing on OJ episode, EL time and attacks of BP.

We used Tokyo Guidelines 2018 to diagnose ACC and Rome IV criteria for diagnostic of BP [3,
15]. STATISTICA 6.0 (StatSoft, USA) and Microsoft Excel 2013 (Microsoft Corporation, USA) software
were used for data statistical analysis. Chi-square and Mann-Whitney tests were used for qualitative and
quantitative data comparison respectively. Kaplan-Maier analysis, Gehan’s Wilcoxon test and proportional
hazard Cox regression model were used to investigate BP, ACC and jaundice recurrence episodes.

Results of the study and their discussion. We observed attacks of BP in 29 patients (fig.1). The
earliest episode was detected during the first week after EL and lower quartile on the 22 week (standard
errors 0.01 and 0.04 respectively).

A cut-off level of 95 % without BP emergence was noticed during 5" week. The largest number of
BP episodes (n=5) occurred during 10" and 11" weeks.

All the events were successfully treated in the out-the-patient level (n=10), in the surgical
department (n=4) or by the patients themselves without reference to medical professionals (n=15). None
of the BP episodes required an operation to be cured. Standard treatment protocol for the out-the-patient
department included antispasmodic and analgesic agents.

ACC arose in 20 patients from our group. The first two cases occurred during 5" week after EL
(standard error 0.01). The frequency of ACC occurrence was relatively steady (fig.2).
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None of ACC cases occurred during first four weeks after initial mini-invasive OJ treatment. In 9
cases LC was performed with no conversions. In one case the level of procedure complexity was evaluated
as grade 1, in six cases — as grade 3, and in two cases — as grade 3 according to Nassar scale for
cholecystectomy difficulty assessment. In 11 cases patients refused the operation and were successfully
managed with medical treatment only.

We also observed recurrence of OJ in three patients during 9", 15" and 18™ weeks after EL.
Repeated EL with subsequent LC throughout the same hospitalization was performed in two cases. One
patient underwent a laparotomy procedure.

Considering ACC as one of the most dangerous endpoints, we provided further analysis of factors,
which can be connected with its emergence. ACC occurrence in men (five ACC episodes) and women (15
ACC episodes) separately is shown in fig. 3. The curves are very similar from the start point until the 8-9
weeks. From this period ACC episodes are absent in the men’s group up to the 19" week, while in the
women’s group new ACC arises every two or three weeks. Anyway, from the 19" week the groups
resemble closely again with cumulative surviving in 24 from 29 men and 59 from 74 women. Gehan’s
Wilcoxon test shows no statistically significant difference between groups (p=0.72).

There was some difference in cumulative surviving considering ACC in patients with or without
previous BP episode(fig.4). The curves start to deviate from the 13th—14th weeks of observation and
patients without BP show better results. The overall incidence of ACC in patients, who suffered from BP
previously, was 31 % whereas in group with no BP episodes this parameter was 15 %. We used Gehan's
Wilcoxon and Chi-square tests to compare groups and both of them sowed trend to statistical significance
(p=0.09181 and p=0.0621 respectively).
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Investigating age structure in patients groups with and without ACC episode we found out
prevalence of older people in the first group and more narrow values distribution in it (table 1).

Table 1
Age distribution in groups of patients with and without ACC episode
Patients with ACC episode (n=20) Patients without ACC episode (n=83)
Median 64.5 61
Minimum 44 26
Maximum 86 84
Lower Quartile 56.5 51
Upper Quartile 71 71
Quartile Range 14.5 20

Proportional hazard Cox regression model was used to evaluate connection between age and ACC
cases and Mann-Whitney test was made to assess the difference between ACC and no ACC groups
depending on age. Both of them showed no statistical significance (p=0.1228645 and p=0.3056789
respectively). Due to small number (n=3) of OJ recurrence in our study we did not make any statistic data
processing regarding potential relation between abovementioned and other parameters.

Optimal timing of LC implementation after OJ treated with EL remains questionable. In situation when
choledocholithiasis is not accompanied by OJ even one-stage approach (simultaneous EL and LC) seems
feasible according to some papers [12]. This type of treatment allows to shorten time of overall hospital stay.
Thus, it also reduces total cost of patients’ management, though ‘two-in-one’ type of surgical intervention may
demand more skills and resources. Simultaneous procedure takes more time, can be challenging for
anesthesiologist and require coordinated work from surgical and endoscopic teams. Nevertheless, other authors
recommend to perform LC as a second-stage procedure during first three days after endoscopic treatment or
even after some weeks after EL [1, 4, 6, 7, 10]. Significant risk decrease for recurrent biliary events in patients,
who underwent cholecystectomy during index admission, was noted in article by Huang et al. [9]. This large
study contained information about more than four thousand patients from approximately 25 % of United States
of America territory and different races. According to their data, early operation can lower relative risk of
adverse biliary events by 92 % during first 60 days after EL. On the other hand, longer surveillance period
showed only 1 % difference between early and delayed cholecystectomy (88 % versus 87 % lower risk
compared with no gallbladder removal). Patients, who underwent cholecystectomy during initial admission, had
similar rates of adverse events, including death, in comparison with those, who were operated during 60 days
after discharge (1.4 % and 1.3 % respectively). Furthermore, inclusion criteria for this paper required only
sphincterotomy or endoscopic stone extraction due to choledocholithiasis, presence of OB in those patients was
not obligatory. Another more recent study by Wang et al. controversially shows benefits of delayed
cholecystectomy [14]. The authors found no dissimilarity in early and deferred cholecystectomy groups
regarding adverse biliary events during 60 days gap after EL. Furthermore, recurrent biliary events-free survival
rates during one year period were higher in delayed cholecystectomy group (89.54 %) than in early
cholecystectomy group (85.04 %). Surprisingly, medical expenses for treatment in the delayed cholecystectomy
group was by 1.8 time lower than in patients, who underwent procedure of gall bladder removal during index
admission. This phenomenon could be explained by the relatively high (48.84 %) frequency of open
cholecystectomies performed in the investigated group, which prolonged time of hospital stay. The third study
by Terauchi et al. stydied results of gallstones—associated cholangitis treatment with initial EL in early and
delayed cholecystectomy groups [13]. The majority of patients showed clinical and laboratory signs of OJ at the
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time of admission. The second feature of the study was relatively long period before cholecystectomy in the
delayed group (from 62 to 206 days with 98 days median). Despite of severe type of initial pathology, the
majority of gallbladder removal procedures were accomplished during initial hospitalization. Results of this
study showed no differences in procedure duration, postoperative complications and postoperative length of
stay after comparison early and delayed strategy for cholecystectomy. In addition, there were no elective
laparotomies and conversions in the delayed cholecystectomy group.

Taking into account the main guidelines recommendations, the tendency to early LC is clear and
stays on well-proved basis. On the other hand, as it could be seen from three abovementioned studies from
different geographic and economic regions, local conditions, experience as well as cost issues and patient
preferences play important role in the management of gallstone disease after EL on account of OJ. We think,
that our results can provide some additional information for proper decision making in different clinical
situations. As for study limitations, we want to underline all potential biases, which are connected with its
retrospective single-center design. We also want to admit that patients with incomplete EL but successful OJ
treatment after endoscopic common bile duct stenting were not included in this study. COVID-19 pandemic
with its negative impact on logistic, access to family physicians and hospitalization for none-urgent conditions
also could be considered as modifying factor, which had some influence to this study.

TR0k k'

Early cholecystectomy is the most preferable scenario for patients, who underwent EL due to
choledocholithiasis, especially in case of bad compliance, which is a risk factor for loss of follow-up and
increase of biliary adverse events probability. Nevertheless, timing of this procedure can be rather difficult
decision influenced by severity of patient status, age, concomitant diseases and individual patient
preferences and sometimes delayed cholecystectomy can be a good option. Data obtained in this study can
provide some suggestions for further risk management in such cases. Our main findings are the following:
1) there is no correlation between age, sex and occurrence of ACC during first six month after EL on
account of OJ; 2) episode of successfully treated BP can be considered as a risk factor for ACC occurrence
in patients after EL; 3) time gap of four weeks after EL seems to be relatively safe with regard to adverse
biliary events occurrence and LC should be performed during this interval.

T B

1. Abdalkoddus M, Franklyn J, Ibrahim R, Yao L, Zainudin N, Aroori S. Delayed cholecystectomy following endoscopic
retrograde cholangio-pancreatography is not associated with worse surgical outcomes. Surg Endosc. 2021; 1-7.
doi: 10.1007/s00464-021-08593-w.

2. Buxbaum JL, Abbas Fehmi SM, Sultan S, Fishman DS, Qumseya BJ, Cortessis VK, et al. ASGE guideline on the role of
endoscopy in the evaluation and management of choledocholithiasis. Gastrointest Endosc. 2019; 89(6):1075-105.e15.
doi: 10.1016/j.gie.2018.10.001.

3. Cotton PB, Elta GH, Carter CR, Pasricha PJ, Corazziari ES. Rome IV. Gallbladder and Sphincter of Oddi Disorders.
Gastroenterology. 2016; S0016-5085(16) 00224-9. doi: 10.1053/j.gastro.2016.02.033.

4. European Association for the Study of the Liver (EASL). Electronic address: easloffice @easloffice.eu. EASL Clinical Practice
Guidelines on the prevention, diagnosis and treatment of gallstones. J Hepatol. 2016; 65(1):146—81. doi: 10.1016/j.jhep.2016.03.005.
https://pubmed.ncbi.nlm.nih.gov/27085810/.

5. Fargo MV, Grogan SP, Saguil A. Evaluation of Jaundice in Adults. Am Fam Physician. 2017; 95(3):164-8.

6. Friis C, Rothman JP, Burcharth J, Rosenberg J. Optimal Timing for Laparoscopic Cholecystectomy After Endoscopic Retrograde
Cholangiopancreatography: A Systematic Review. Scand J Surg. 2018; 107(2):99-106. doi: 10.1177/1457496917748224.

7. Gutt C, Schlifer S, Lammert F. The Treatment of Gallstone Disease. Dtsch Arztebl Int. 2020; 117(9):148-58. doi:
10.3238/arztebl.2020.0148.

8. Haseeb A, Freeman ML. Endoscopic Papillary Large Balloon Dilation Versus Endoscopic Sphincterotomy for Treatment of
Bile Duct Stones. Curr Treat Options Gastroenterol. 2019; 17(2):221-30. doi: 10.1007/s11938-019-00234-5.

9. Huang RJ, Barakat MT, Girotra M, Banerjee S. Practice Patterns for Cholecystectomy After Endoscopic Retrograde Cholangiopan-
creatography for Patients With Choledocholithiasis. Gastroenterology. 2017; 1 53(3):762—71.e2. doi: 10.1053/j.gastro.2017.05.048.

10. Manes G, Paspatis G, Aabakken L, Anderloni A, Arvanitakis M, Ah-Soune P, et al. Endoscopic management of common bile duct
stones: European Society of Gastrointestinal Endoscopy (ESGE) guideline. Endoscopy. 2019; 51(5):472-91. doi: 10.1055/a-0862-0346.
11. Park CH. The Management of Common Bile Duct Stones. Korean J Gastroenterol. 2018; 71(5):260-3.
doi: 10.4166/kjg.2018.71.5.260. [in Korean]

12. Tan C, Ocampo O, Ong R, Tan KS. Comparison of one stage laparoscopic cholecystectomy combined with intra-operative
endoscopic sphincterotomy versus two-stage pre-operative endoscopic sphincterotomy followed by laparoscopic cholecystectomy
for the management of pre-operatively diagnosed patients with common bile duct stones: a meta-analysis. Surg Endosc. 2018;
32(2):770-8. doi: 10.1007/s00464-017-5739-y.

13. Terauchi T, Shinozaki H, Shinozaki S, Sasakura Y, Kimata M, Furukawa J, et al. Single-Stage Endoscopic Stone Extraction
and Cholecystectomy during the Same Hospitalization. Clin Endosc. 2019; 52(1):59-64. doi: 10.5946/ce.2018.107.

14. Wang CC, Tsai MC, Wang YT, Yang TW, Chen HY, Sung WW, et al. Role of Cholecystectomy in Choledocholithiasis Patients
Underwent Endoscopic Retrograde Cholangiopancreatography. Sci Rep. 2019; 9(1):2168. doi: 10.1038/s41598-018-38428-z.

15. Yokoe M, Hata J, Takada T, Strasberg SM, Asbun HJ, Wakabayashi G, et al. Tokyo Guidelines 2018: diagnostic criteria and
severity grading of acute cholecystitis (with videos). J Hepatobiliary Pancreat Sci. 2018; 25(1):41-54. doi: 10.1002/jhbp.515.

Crarrs Hagiiinoma 20.02.2021 p.

62



