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Aim: description of modern methods of statistical evaluation of the world evidence base to determine the direction
of promising scientific research in diagnosis and treatment of cholelithiasis and cholecystitis.

Materials and methods. The umbrella review of systematic reviews and meta-analyses of the Cochrane Library has
been conducted, identifying topics for which further evidence-based research is needed. The information obtained
by the Cochrane expert panels through Trial Sequential Analysis (TSA), Diversity-Adjusted Required Information Size
(DARIS) calculations, and Z-curve monitoring on benefit, harm, or futility boundary plots is systematized.

Results. There were established multidirectional trends and significantly different levels of achievement of evidence-based
results. These should be taken into account when determining the prospect of further evidence-based studies.

In the context of bile duct injury between early and delayed laparoscopic cholecystectomy, number of complications
between early and delayed laparoscopic cholecystectomy, small-incision cholecystectomy and laparoscopic chole-
cystectomy, single-port and standard four-ports cholecystectomy and low-pressure laparoscopy the required size of
meta-analysis information is unlikely to be achieved — in current versions of Cochrane library DARIS is less than 1 %
of required. The same applies to mortality, the probability of developing serious complications and the conversion
rate of various minimally invasive procedures, as the required sample sizes (hundreds of thousands of observations)
are difficult to achieve — currently range is from 0.03 to 21.9 %.

On the contrary, the achieved values from the estimated DARIS in establishing the differences in the duration be-
tween minimally invasive surgery options (21.2 to 76 %), in some issues of pain management in the immediate post-
operative period (43.6 to 92.6 %) and additional intraoperative anesthesia (13.7 to 14.9 %) and Z-curve monitoring
give hope for their achievement in the foreseeable future.

There is little prospect of continuing evidence-based studies to determine the need for intraperitoneal anesthetic instil-
lation, differences in the duration of hospitalization after various minimally invasive surgeries, since new information is
unlikely to change the conclusions of meta-analyses (the required information size has been achieved by 100 %).
Conclusion. It is necessary to take into account the results of a TSA analysis of Cochrane expert groups, when
choosing research topics in patients with gallstone disease and acute cholecystitis.
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Llenb: NnpoBeCTV aHaIM3 CUCTEMATUHECKUX O630pOB 1 METaaHaNM30B 4J151 ONpeneneHns HanpasaeHUn NePCrneKTUBHbIX
HaYYHbIX NCCNEeNOBaHU ANArHOCTUKN U NIEHEHUS XXENYHOKAMEHHOW 60ne3Hn 1 xoneumcTuTa.
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Matepuanbi n MeToabl. [IpoBeaeH 0630p CUCTEMATUHECKMX 0O30POB 1 MeTaaHaIM30B 61bMoTekm KokpeliHa B CcBeTe
onpeneneHns TemMatuk, No KOTOPbIM NPOBeAEHME J0Ka3aTebHbIX MCCNeA0BaHNN MMEET Hay4YHO-MPaKTUYECKYHO 3HAYM-
MoCTb. CructemMaTmanpoBaHa MHopMaLMs, Nosy4eHHas aKCnepTHbIMKY Fpynnammn KokperiHa B Xo4e NocneaoBaTesibHO-
ro aHanuaa (Trial Sequentional Analysis, TSA), BbluncneHns Tpebyemoro pa3mepa MHGopMaLmm ¢ NonpaBkon Ha pPas-
Hoobpasue (Diversity-Adjusted Required Information Size, DARIS) 1 MOHUTOpPWHra xoaa Z-KpuBoi Ha rpadurkax rpaHuL,
nonb3bl (benefit), Bpeaa (harm) nnn TwetHocTy (futility).

Pe3ynbrartbl. YCTaHOBMEHbI pa3HOHANPaBIeHHbIE TEHAEHUMN U CYLLECTBEHHO OT/INYAIOLLMIACSA YPOBEHb AOCTUXKEHMS
[oKasaTesibHbIX Pe3y/bTaToB, KOTOPble HE0OXO0AVMMO YYMTLIBATL NPU OnpeaeneHn NepCnekTUBHOCTM AaSlbHEMLINX O0-
KazaTesbHbIX NCCNea0BaHWINA.

Heobxoanmble pasmepbl BbIOOPKM B METaaHaM3ax Mo YacToTe TPaBMbl XENYHbIX MPOTOKOB MPW CPaBHEHUM pPaHHEWN
VN OTCPOYEHHOM NanapoCKONMUYeCcKOr XONeUMCTIKTOMUY, aHann3e KOMYecTBa OCIOXKHEHNIA NOCe paHHel 1 0TCpo-
YEHHOW NTanapOCKONMMYECKOM XONELMCTIKTOMUM, MUHN-NANapoTOMHOM XONELMCTIKTOMUM 1 JTanapoCKONMMYeCcKon Xose-
LIUCTIKTOMUM, OAHOMOPTOBOW M CTAaHAAPTHOW YeTbIPEXNMOPTOBO JTanapOCKOMMYECKOM XONEeLMCTIKTOMUN U U3YyHEHU
METOAVK MPUMEHEHNS MOHVKEHHOI O AaB/eHMs B OPIOLLIHOM MOMNOCTU ABASIOTCS TPYAHOOOCTVXKUMBIMU — B @KTyaslbHbIX
Bepcusx buonuotekn KokperiHa DARIS coctasnsieTr meHee 1 % OT A0IKHOrO. To XXe camMoe OTHOCUTCS U K IETASIbHOCTU,
BEPOSATHOCTM Pa3BUTUSA ONACHBIX 4151 XKM3HN OCIIOXXHEHWNIA 1 YPOBHIO KOHBEPCUW Pa3NYHbIX MUHU-NHBA3UBHbIX BMELLA-
TeNbCTB, NMOCKOJIbKY TPebyeMble pas3Mepbl BbIOOPKM (A0 COTEH ThiCAY HAGMOAEHMIA) TPYAHO OOCTUMXMMbI U Ha O@HHbIN
MoOMeHT BapbupytoT ot 0,03 1o 21,9 %.

HanpoTuB, [OCTUrHYTbIE NMoKa3aTenu OT pacyeTHbIX 3HaYeHur DARIS npu ycTaHOBNEHUM Pa3nnynii Mo SJNTENbHOCTA
Mexay BapuaHTaMm MUHU-MHBa3MBHbIX onepaunii (21,2-76 %), No HEKOTOPbLIM BOMpocamM 06e3601BaHNS B Gmxaii-
LiemM nocneonepaumoHHoM nepuoae (43,6-92,6 %) 1 [onoNHUTENbLHOM MHTPaonepaLmoHHon aHecTte3um (13,7-14,9 %)
1 MOHUTOPWIHI COOTBETCTBYIOLLIMX FPpadUKOB NocienoBaTesbHbIX TSA-aHaM30B NO3BOJIAOT HAAEATLCSA Ha X AOCTUXE-
H1e B 0603pnMoM ByayLLEeM.

ManonepcnekTMBHO NPOAOMKEHMNE AoKa3aTebHbIX MCCNea0BaHNIA C LENbo onpeneneHns HeoOX0AMMOCTIN NUCTMOSb30-
BaHWS1 MHTPaNepuToHeasbHoM NHCTUANSLMM 06€e300MBatOLLIMX CPEACTB, OTIMYMIA MO OJIUTENIbHOCTU CTaUMOHAPHOIro
Jle4eHns Nocne PasnnyHbIX MUHU-MHBa3MBHBIX ONepauuii, MOCKObKY HOBbIE CBEAEHWNS BPSAA, I CMOIYT U3MEHWUTL BbIBO-
Obl MeTaaHaIM30B (TpebyeMble pasmepbl MHPopMaLmm A0CTUrHYThI Ha 100 %).

3aksnioueHue. [pu BbIbope TeMaTUK NCCefoBaHNin Yy BOMbHBIX C KeTYHOKaMEHHOM 60NEe3HbI0 U X01eLMCTUTOM HEOO-
XOOMMO YUMTbIBATb Pe3ysibTaThl MocnenoBaTenbHoro TSA-aHannaa skenepTHbIX rpynn KokpenHa.

KnioueBble cnoBa: xenyHokameHHast 6051e3Hb, OCTPbI XONELMCTUT, JoKa3aTenbHas MeguunHa, metaaHanna Kokpei-
Ha, pacyeT BbIOOPKM

KOH®NUKT nHTepecoB: aBTOPbI 3as9BNSAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana untupoBanus: MNannH C.U., Hevain T.B., CaxuH A.B., MNMy3nkosa A.B. AHanuTniyeckuii Noaxom K BbI6opy TEMATMKM HayYHbIX
1ccnefoBaHNii Npy Xen4yHoKaMeHHOoM 60n1e3HU 1 xoneumcTuTe (0630p 0630poB). POCCUIACKMIA XypHaN raCTPO3HTEPOSIOru, rena-
Tonorun, kononpoktonormun. 2023;33(5):28-40. https://doi org/10.22416/1382-4376-2023-33-5-28-40

were conducted on the topic of cholelithiasis in the
world practice, including works from the Russian
Federation [2], the great majority of which were
analyzed in the form of systematic reviews and meta-
analyses.

Introduction

Scientific search in medicine involves the identi-
fication of new, previously unknown data and pat-
terns. The subject component in relation to surgical
specialties forms a request to improve the results of

treatment of diseases and reduce the number of com-
plications. The relevance of choosing the direction of
scientific research in surgery directly correlates with
the prevalence of nosological forms and inversely
correlates with satisfaction with the quality of treat-
ment at the present stage.

Surgical treatment of cholelithiasis and its com-
plications is one of the most studied knowledge areas
in medicine. This is partly due to the high incidence
and frequency of surgical treatment, estimated in our
country by hundreds of thousands of operations per
year [1].

For these reasons, the choice of the subject of
evidence-based research in cholelithiasis and cho-
lecystitis is a relevant task. A preliminary assess-
ment of the sources for the given keywords showed
that about five hundred randomized clinical trials

When planning scientific works, it is necessary to
proceed from their practical significance for health-
care and the theoretical advisability of conducting
research in general. On the one hand, it is pointless
to engage in further scientific research in relation to
precisely established aspects, new data will not be
able to change the conclusions of the previous ones.
At the same time, in regard to those aspects in which
it is extremely difficult to establish differences in
evidence-based medicine, new work may be hopeless.
Finally, with a formalized assessment, meta-analyses,
like any other scientific work, can differ significantly
in quality [3—3].

The published work is one of the tools for select-
ing and evaluating planned studies for the prospects
of their implementation and the benefits for the ex-
isting scientific knowledge base on the example of
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the available evidence base of cholelithiasis and cho-
lecystitis.

Aim: to describe modern methods of statistical
evaluation of the world evidence base to determine
the direction of promising scientific research in di-
agnosis and treatment of cholelithiasis and chole-
cystitis.

Materials and methods

According to the typology of scientific publica-
tions, the umbrella review is a search and analytical
scientific work aimed at studying medical problems
with a large number of evidence-based studies and
published systematic reviews and meta-analyses. In
these situations, repeated analysis of primary works
is not useful, and in order to obtain the entire picture
of the studied phenomenon, as well as to develop
recommendations for further research, this method
was proposed [6, 7].

An electronic search for up-to-date versions of
Cochrane’s systematic reviews and meta-analyses
was conducted on the Cochrane Library website
(https://www.cochranelibrary.com ) using the
keywords “gallstone”, “cholecystitis”. During the
manual search, meta-analyses presented in the group
of reviews “Gastroenterology & Hepatology” in the

subsection “Gallbladder & Bile Duct Disease” were
additionally analyzed and selected.

When assessing the scientific and practical signifi-
cance of the research results conducted by Cochrane’s
expert groups, we proceeded from the unified scales
of the level of evidence and grades of recommen-
dations approved by the Ministry of Health of the
Russian Federation [8].

In terms of determining the topics on which it
is necessary to continue evidence-based research, we
systematized the information obtained by Cochrane
expert groups through Trial Sequential Analysis
(TSA) and Z-curve monitoring on benefit, harm or fu-
tility boundary plots [9]. The software of TSA analy-
sis allows you to calculate the parameter designated
in the Russian-language literature as the Diversity-
Adjusted Required Information Size (DARIS) [10].
In essence, this is the threshold number of partici-
pants that must be included in the meta-analysis to
determine the significant advantages of the studied
interventions in one of the comparison groups with-
out the risk of random error or establishing the fact
that it is impossible to determine these differences.

To systematize information on certain aspects
of the problem, the authors of this article have
developed summary tables indicating information
about the Cochrane expert groups that conducted

clectronic searching (n = 32)

Cochrane meta-analysis identified through

Cochrane meta-analysis identified
through manual searching (n = 3)

v
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Figure. Stages of selection of Cochrane meta-analyses for umbrella review

Pucynox. Idranbl ot6opa MetaaHaan3oB KokpeiiHa mis 0630pa 0630poB
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meta-analysis, the year of its publication and the
subject of the meta-analysis. The tables also contain
data on the calculated values of DARIS, the percent-
age (%) of achieving this parameter is indicated next
to the threshold number of participants according
to information from the current versions of meta-
analyses presented on the Cochrane Library website.

Results

Thirty-five systematic reviews of the Cochrane
Library focus on cholelithiasis and its surgical treat-
ment [11—45] (Fig. 1).

The main information about the topics of these
studies and the results obtained in meta-analyses
were presented in our study in 2022 [46]. At the
same time in 29 publications of the Cochrane Library
the results of systematic reviews made it possible to
conduct meta-analyses of randomized trials (RCTs),
the conclusions and recommendations of which cor-
respond to the level of evidence 1 and the grades of
recommendations A.

Systematization of information from various
Cochrane meta-analyses published after 2010 (from
the moment when the results of TSA analysis of gall-
stone disease were published in Cochrane meta-anal-
yses) allowed us to establish that primary studies on
such topics as: methods of the cystic duct occlusion,
3D-visualization and robotic assistance in laparo-
scopic cholecystectomy (LCE), cholecystostomy in
patients at risk group are not enough to calculate
DARIS.

The diversity-adjusted required information size
(DARIS) to establish differences in bile duct injury
(Table 1) when comparing LCE and small-incision
cholecystectomy requires about 20,000 participants
(13 % achieved), when comparing between early and
delayed LCE in acute cholecystitis — about 78,000
participants, while in meta-analysis less than 1 %
DARIS.

The diversity-adjusted required information size
to establish differences in the frequency of signifi-
cant severe complications of surgical treatment of
cholelithiasis is presented in nine studies and only
in one meta-analysis (comparison of laparoscopic
and small-incision cholecystectomy) it reaches 81 %
of the required information size, determined taking
with low-bias risk heterogeneity-adjusted informa-
tion size (LBHIS) taken into account. In other stud-
ies, DARIS varies from 11,000 to 281,000, and in
Cochrane reviews, only less than 1 % and up to 5 %
of the DARIS was accrued (Table 2).

The proportion of participants in whom the lapa-
roscopic cholecystectomy had to be converted to open
cholecystectomy is considered in four meta-analyses
and in one of them a fifth part of the required 2225
samples was achieved. According to the other meta-
analysis [17, 21, 23], the diversity-adjusted required
information size varies from 13,000 to 100,000, which
is from less than 1 % and up to 2 % of the required
sample size (Table 3).

Ten calculations of the required information size
for assessment of mortality after cholecystectomy
were presented in eight meta-analyses. The DARIS
varies from 352,000 to 1,363,732 and, based on the
proportion of participants, only 0.03—0.47 % of the
diversity-adjusted required information size was
reached (Table 4).

Differences in the duration of operations can
be considered definite when comparing between a
miniport laparoscopic cholecystectomy and stan-
dard port laparoscopic cholecystectomy, abdomi-
nal wall lift versus laparoscopic cholecystectomy
and low pressure pneumoperitoneum. Further
RCTs are needed to establish or refute differ-
ences in the duration of interventions for single-
port laparoscopic cholecystectomy and four-ports
laparoscopic cholecystectomy, as well as early
and delayed operations for acute cholecystitis.
In these meta-analyses the estimated proportion

Table 1. Required sample size for bile duct injury

Tabauua 1. Heo6xonuMblii pazMep BbIGOPKU MO TPaBMe JKEIUHBIX IPOTOKOB

Cochrane Research Group (year) Subjects of systematic review and meta-analysis DARIS
Hccaedosameavckas epynna Temamurxa cucmemamuuecxkozo 063opa o
Koxpeiina (200) u Memaanaausa @ %

LCE / MCE

Keus F., et al. (2006, 2010*) [43, 47] 19,964** | 13
JX5 / MX5

Early LCE / Delayed LCE
Gurusamy K.S., et al. (2013) [26] 77,854 | 0.56
Pannss JIX3 / Omcpouennas JIXI

Note: LCE — laparoscopic cholecystectomy; MCE — mini-access cholecystectomy; * — published after a Cochrane review [47];
** — LBHIS (low-bias risk heterogeneity-adjusted information size).

ITpumeuanue: JIXD — snanapockornnueckast XoJaenucTakroMust; MX9 — X0JelnCTIKTOMUS U3 MUHU-JIOCTYTIA;

* — omy6JINKOBaHO

nocae nposenenus Kokpeitnosekoro o63opa [47]; ** — LBHIS (low-bias risk heterogeneity-adjusted information size, pasmep
nHGOPMAIMH € TONPABKOH Ha HEOJHOPOAHOCTD € HU3KUM PUCKOM CMEIIEHHUS).
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Table 2. Required sample size by the number of complications

Tab6auua 2. Heo6XxoauMbliii pazMep BBIOOPKHU 110 KOJHYECTBY OCJIOKHEHWH

Cochrane Research Group (year)
Hccaedosameavckas epynna
Koxpeiina (200)

Subjects of systematic review and meta-analysis
Temamuxa cucmemamuuecxkozo 063opa

DARIS

%

u mMemaanaau3ia n

Keus F., et al. (2006, 2010*) [43, 47*]

LCE / MCE (calculation of LBHIS**)
JIX3 / MXD (pacuem LBHIS**)

3142** | 81 %

Gurusamy K.S., et al. (2013) [26]

Early LCE / Delayed LCE
Pannss JIXO / Omcpouennas JIXI

13,493 | 3.25

Gurusamy K.S., et al. (2013) [23]

Miniport LCE / Standard four-port LCE

Munu-nopmosas JIXD /
Cmandapmuas yemwvipexnopmosas. JIX9

52,796 | 0.87

LCE with mini pneumoperitoneum /
Normal intra-abdominal pressure during LCE

JAX3I ¢ munu-nneemonepumoneymom /
Obviunoe eHympubprownoe dasaenue npu JIXI

281,294 | 0.14

Gurusamy K.S., et al. (2013) [21]

LCE with lifting technologies /
Standard four-port LCE

JAX3I ¢ aupmunzosvimu mexnorozusmu /
Cmandapmnas uemuvipexnopmosas JIX5

58,231 | 0.59

LCE with drainage / LCE without drainage
JIX3S ¢ dpenuposanuem / JIXI 6es dpenuposanus

175,965 | 0.63

Gurusamy K.S., et al. (2014) [17]

Single-port LCE / Standard four-port LCE

Oodnonopmosas JIXS / Cmandapmuas
uemwipexnopmosas JIXI

234,831 | 0.27

Loizides S., et al. (2014) [16]

LCE with local anesthesia for wounds /
LCE without local wound anesthesia

JXD ¢ mecmnvim obezborusanuem pau /
JIXD 6e3 mecmnozo 0besborusanus pamn

185.703 | 0.29

Gurusamy K.S., et al. (2014) [12]

Pain relief with NSAIDs (after LCE) /
Control group without NSAIDs (after LCE)

O6esb6onrusanue HIIBC (nocae JIX3) /
I'pynna xoumpons 6es HIIBC (nocae JIXD)

11,338 | 4.79

Gurusamy K.S., et al. (2014) [13]

Instillation of anesthetic at the beginning of LCE /
Instillation of anesthetic at the end of LCE

Hucmunnsyus anecmemura 6 navare JIXO9 /
HUncmunnauus anecmemura 6 xonue JI X9

34,685 | 0.32

Rutherford D., et al. (2021) [15]

LCE with intraperitoneal instillation of anesthetic /
LCE without intraperitoneal instillation

JAXI ¢ unmpanepumoneaivHol uHCMuUALAYUel
anecmemuxa / JIX3 6e3 unmpanepumoneaivHou

50,949 1.9

UHCIMUANAUUU

Note: LCE — laparoscopic cholecystectomy; MCE — mini-access cholecystectomy; NSAIDs — non-steroidal anti-inflammatory
drugs; * — published after a Cochrane review [47]; ** — LBHIS (low-bias risk heterogeneity-adjusted information size).

IIpumeuanue: JIXD — nanapockonuyeckast xosjenucrakromusi; MX9 — xosenucrakromust u3 Munu-gocryna; HIIBC — necre-

pounaHbie IPOTUBOBOCIIAJINTEbHBIE CPE/ICTBA; *

— omny6amnKoBano nocJse nposeennst Kokpeitnosckoro o63opa [47]; ** — LBHIS

(low-bias risk heterogeneity-adjusted information size, pasmep mHbOpMaIuu ¢ MONPABKOIl Ha HEOJHOPOAHOCTb ¢ HU3KUM DHCKOM

CMEIIeHNsT ).

of the required information sample size ranges
from 21 to 76 % (Table 5). At the same time, the
Z-curve’s monitoring shows that achieving 100 %
DARIS will most likely not change the available
meta-analysis result about the longer duration of
single-port laparoscopic cholecystectomy and the

four-ports LCE. But the final conclusions about
the differences in duration between early and de-
layed LCE in acute cholecystitis and LCE with
low pressure pneumoperitoneum and standard-
pressure pneumoperitoneum LCE are not yet clear
and additional RCTs are highly desirable.
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Table 3. The required sample size to study the conversion rate
Tab6auua 3. Heo6XxonuMbiit pazmMep BBIOOPKHU JIJIST U3YUEHHST YACTOTHI KOHBEPCUN

Cochrane Research Group (year) Subjects of systematic review and meta-analysis DARIS
Hccaedosameanvckas epynna Temamuxa cucmemamuuecxozo o63opa o
Koxpeiina (200) u memaanaausa Iz %
Early LCE / Delayed LCE
Gurusamy K.S., et al. (2013) [26] 2225 | 21.9

Panuss JIXD / Omcepouennas JIXO
Miniport LCE / Standard four-port LCE

Gurusamy K.S., et al. (2013) [23] Munu-nopmosas IX3 / 36,124 | 1.85
Cmandapmnas yemoipexnopmosgas JIX9
LCE with minipneumoperitoneum / Standard four-port LCE
100,279 | 0.55

JX3I ¢ munu-nnesmonepumoneymom /
Cmanoapmnas uwemuipexnopmosas JIX9

LCE with minipneumoperitoneum and lifting /
Standard four-port LCE
Gurusamy K.S., et al. (2013) [21] 13,493 | 0.43
JXD ¢ munu-nnesmonepumoneymom u augpmunzomn /
Cmandapmnas yemoipexnopmosgas JIX9

LCE with lifting technologies / Standard four-port LCE

JXO ¢ nugpmunzosvimu mexnonrozuimu / 22911 | 2.01

Cmandapmnas uemoipexnopmosgas JIX9
Single-port LCE / Standard four-port LCE
Gurusamy K.S., et al. (2014) [17] Odnonopmosas JIX3 / 40,918 | 1.42
Cmandapmnas yemoipexnopmosgas JIX9

Note: LCE — laparoscopic cholecystectomy.
ITpumeuanue: JIXD — anapoCKONNYECcKasi XOJCIUCTIKTOMUSI.

Table 4. Required sample size for assessing mortality after cholecystectomy
Ta6auua 4. Heo6xoauMbIili pazMep BbIOOPKHU IO OIEHKE JIETATbHOCTH MTOCJE XOJEIHCTIKTOMUN

Cochrane Research Group (year) Subjects of systematic review and meta-analysis DARIS
Hccaedosamenwvcrasn epynna Temamuxa cucmemamuueckozo o63opa o
Koxpeiina (200) u mMemaanaausa i %
Miniport LCE / Standard four-port LCE
Gurusamy K.S., et al. (2013) [23] Munu-nopmosas JIX3 / 352,564 0.12

Cmandapmuas yemuvipexnopmosas JIX9
Single-port LCE / Standard four-port LCE
Gurusamy K.S., et al. (2013) [17] Odnonopmosas IX3 / 352,564 0.18

Cmandapmnas uemvipexnopmosas JIX5

LCE with day stay /

LCE with stay in the “day + night” mode
Vaughan J., et al. (2013) [24] 352,564 | 0.14
JIX3 ¢ onesnoim npebviganuem /

JIXD ¢ npebuisanuem 6 pexume <0env + HOUb>

LCE with minipneumoperitoneum / Standard four-port LCE

JX3 ¢ munu-nnesmonepumoneymom / 352,564 i

Cmandapmnas uemvipexnopmosas JIX5

LCE with minipneumoperitoneum and lifting /
Standard four-port LCE
Gurusamy K.S., et al. (2013) [21] 352,564 0.12
JX3 ¢ munu-nnesmonepumoneymom u aupmunzom /
Cmandapmuas yemuvipexnopmosas X9

LCE with lifting technologies / Standard four-port LCE

JIXD ¢ augpmunzoevimu mexnonrozuimu / 352,564 041

Cmandapmuas yemuvipexnopmosas X9
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Table 4 continued. Required sample size for assessing mortality after cholecystectomy

IIpoodonkenue mabauusvt 4. Heo6xoauMblilt pazMep BbIOOPKH 110 OIEHKE JIETAJIbHOCTU TIOCJIE XOJie-

[UCTOKTOMUN

Gurusamy K.S., et al. (2013) [20]

LCE with drainage / LCE without drainage
JIX3 ¢ dpenuposanuem / JIXI 6es dpenuposanus

352,564 0.47

Gurusamy K.S., et al. (2014) [13]

Instillation of anesthetic at the beginning of LCE /
Instillation of anesthetic at the end of LCE

Hucmunrsuus anecmemura ¢ nawanre JIX9 /
HUnemuansyus anecmemura ¢ konuye JIXI

352,564 0.03

Loizides S., et al. (2014) [16]

LCE with local anesthesia for wounds /
LCE without local wound anesthesia

JIXD ¢ mecmuvim obe3borusanuem pam /
JIX3 6e3 mecmnozo 06e360iusanus pam

352,564 0.15

Rutherford D., et al. (2021) [15]

LCE with intraperitoneal instillation /
LCE without intraperitoneal instillation

JIX3I ¢ unmpanepumonearvHoli uHCMuUALSUUet /
JIX3I be3 unmpanepumoneasvrol UHCMUALAUUY

1,363 732 | 0.03

Note: LCE — laparoscopic cholecystectomy.
IIpumeuanue: JIXD — 1amapoCKONIYECKAS XOJCIIUCTIKTOMUS.

Table 5. Required sample size by operation duration
Tab6auua 5. Heo6xoauMbplii pasMep BBIOOPKU TIO JITUTETBHOCTH OTI€PATTHi

Cochrane Research Group (year)
Hccaedosamenvckas epynna

Subjects of systematic review and meta-analysis
Temamurxa cucmemamuuecxkozo 063opa
u Memaanaausa

DARIS

Koxpeiina (200)

Gurusamy K.S., et al. (2013) [23]

Miniport LCE / Standard four-port LCE

Munu-nopmosas JIX3 /
Cmandapmnas uemuvtpexnopmosas JIX9

189 100

LCE with minipneumoperitoneum /
Standard four-port LCE

JIX3 ¢ munu-nnesmonepumoneymom /
Cmandapmmnas uemuvipexnopmosas JIX9

37 100

Gurusamy K.S., et al. (2013) [21]

LCE with minipneumoperitoneum and lifting /
Standard four-port LCE

JXI ¢ munu-nnesmonepumoneymom u augmunzom /
Cmandapmnas ywemvipexnopmosas JIX3I

505 21.18

LCE with lifting technologies /
Standard four-port LCE

JX3 ¢ aupmunzosvimu mexnoiozuimu /
Cmandapmnas yemuvipexnopmosgas JIXI

304 100

Gurusamy K.S., et al. (2013) [26]

Early LCE / Delayed LCE
Pannsis JIXO / Omcepouennas JIXI

1107 441

Gurusamy K.S., et al. (2014) [17]

Single-port LCE / Standard four-port LCE

Oodnonopmosas XD /
Cmandapmnas yemoipexnopmosgas JIX9

1124 76

Note: LCE — laparoscopic cholecystectomy.
ITpumeuanue: JIXD — JanapoCKONNYECKask XOICIHCTIKTOMHUS.

In regard to the severity of pain syndrome in the
first 4—8 hours after LCE and the need for intraperi-
toneal instillation and local anesthesia of wounds,
the new published RCTs will unlikely to change the
conclusions of meta-analyses (the required informa-
tion size in the meta-analysis was achieved). But on

the issues of time for applying these procedures, at
the beginning or at the end of LCE, as well as on
options for anesthesia after surgery, additional stud-
ies can be conducted, since in meta-analyses from
5 to 95 % of the DARIS was achieved in 1344 and
445 observations respectively (Table 6). At the same
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Table 6. Required sample size by severity of pain syndrome (4—8 hours after surgery)
Ta6.auua 6. Heo6xonuMblii pasMep BBIOOPKH 10 BBIPAsKEHHOCTH GoseBoro cunapoMa (4—8 uacos mo-

cJle oneparm)

Cochrane Research Group (year)
Hccaedosameavckas epynna
Koxpeiina (200)

Subjects of systematic review and meta-analysis
Temamuxa cucmemamuuecxkozo 063opa
u mMemaanaausa

DARIS
n %

Vaughan J., et al. (2013) [24]

LCE with day stay /
LCE with stay in the “day + night” mode

JIXD ¢ onesnvim npebwviganuem /
JIXO ¢ npebuisanuem 6 pexune <0env + HOUby

359 4.3

Instillation of anesthetic at the beginning of LCE /
Instillation of anesthetic at the end of LCE

Hucmunnsuyus anecmemura ¢ navaie JAX9 /
Hnemunnsyus anecmemura 6 xonye JIXI

563 14.9

Gurusamy K.S., et al. (2014) [13]

Instillation of anesthetic (aerosol) /
Instillation of anesthetic (solution)

Hucmunnsuus anecmemuxa (asposonn) /
Hucmunnsyus anecmemuxa (pacmsop)

17,109 0.58

LCE with local anesthesia for wounds /
LCE without local wound anesthesia

JXD ¢ mecmnvim obesborusanuem pam /
JIXD 6e3 mecmnozo obesborusanus paw

789 100

Loizides S., et al. (2014) [16]

Local anesthesia before incision (LCE) /
At the end of the operation (LCE)

Mecmnoe o6es6orucanue do paspesa (JIXD) /
B xonue onepavuu (JIX3)

1344 3.6

Pain relief with NSAIDs (after LCE) /
Control group without NSAIDs (after LCE)

Obesbonrusanue HIIBC (nocae JIX3) /
T'pynna xonmpoas 6es HIIBC (nocae JIXI)

2050 48.7

Gurusamy K.S., et al. (2014) [12]

Pain relief with opioids (after LCE) /
Control group without opioids (after LCE)

O6esborusanue onuoudamu (nocae JIX39) /
I'pynna xoumpoas 6es onuoudos (nocae JIX3)

445 95.5

Rutherford D., et al. (2021) [15]

LCE with intraperitoneal instillation /
LCE without intraperitoneal instillation

JIXI ¢ unmpanepumoneanvrnol uncmurisuuen /
JIXD 6e3 unmpanepumoneaivnoi UHCMULIAUUL

1095 100

Note: LCE — laparoscopic cholecystectomy; NSAIDs — non-steroidal anti-inflammatory drugs.
ITpumeuanue: JIXD — nanapockonmueckas xoserucrakromus; HIIBC — HecreponHble IPOTHBOBOCTIATIUTETbHBIE CPE/ICTBA.

time, the Z-curve shows a low probability of chang-
ing the conclusions of the current meta-analyses on
the validity of the use of NSAIDs and opioid anal-
gesics (comparisons were made with placebo) in the
early postoperative period after LCE and the need
for RCTs to establish the best time for wound anes-
thesia (at the beginning or at the end of LCE).
There were also differences in the severity of pain
syndrome in the period of 9—24 hours after LCE.
The advantages of local anesthesia of wounds and
instillation of painkillers during LCE can be con-
sidered justified; DARIS was achieved by 100 %.
However, the most appropriate time for these ma-
nipulations, the form of the anesthetic (aerosol or
solution) and the features of anesthesia after LCE

require clarification (Table 7). An additional trial
sequential analysis allows us to justify the impor-
tance of RCTs aimed at determining the best time
for additional intraoperative anesthesia of wounds
during LCE and the absence of the need for sub-
sequent comparative studies of NSAIDs and opioid
analgesics with placebo drugs in these hours of the
postoperative period.

Comparative evaluation of the duration of inpa-
tient treatment can be considered justified, based on
the results of four meta-analyses, when comparing
the four-ports laparoscopic cholecystectomy with
other minimally invasive variants of this operation.
The evaluation of the differences between LCE with
additional local anesthesia of wounds and without it
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Table 7. Required sample size by severity of pain syndrome (9—24 hours after surgery)

Tabauua 7. Heo6xoauMbiii pasMep BbIOOPKH 110 BbIpakeHHOCTH GosieBoro cuuapoMa (9—24 vaca 1no-

cie oneparm)

Cochrane Research Group (year)
Hccaedosameavcras epynna
Koxpeiina (200)

Subjects of systematic review and meta-analysis
Temamuxa cucmemamuuecxkozo 063opa
u memaanaausda

DARIS
n %

Gurusamy K.S., et al. (2014)

Instillation of anesthetic at the beginning of LCE /
Instillation of anesthetic at the end of LCE

Hucmunrsuus anecmemuxa 6 navaie JAX9 /
Hnemunnayus anecmemura 6 xonye JIXI

612 13.7

[13]

Instillation of anesthetic (aerosol) /
Instillation of anesthetic (solution)

Hucmuansuus anecmemuxa (aspo3onn) /
Hucmunnsuyus anecmemuxa (pacmeop)

9847 1.02

Loizides S., et al. (2014) [16]

LCE with local anesthesia for wounds /
LCE without local wound anesthesia

JIX3 ¢ mecmnvim obe3borusanuem paw /
JIXD 6e3 mecmnozo 06e3borusanus pam

168 100

Gurusamy K.S., et al. (2014)

Pain relief with NSAIDs (after LCE) /
Control group without NSAIDs (after LCE)

O6es6ommBarne HIIBC (mocte JIXD) /
I'pynna xonmpoas 6es HIIBC (nocae JIXI)

1525 46.3

[12]

Pain relief with opioids (after LCE) /
Control group without opioids (after LCE)

O6es6ommBanue onnongamu (mocue JIX) /
I'pynna xoumpoas 6e3 onuoudos (nocae JIX3)

392 92.6

Rutherford D., et al. (2021) [15]

LCE with intraperitoneal instillation /
LCE without intraperitoneal instillation

JXD ¢ unmpanepumoneanvnol uncmurrsuyuen /
JIXD 6e3 unmpanepumonedivnou UHCMULIAUUL

2920 100

Note: LCE — laparoscopic cholecystectomy.
ITpumeuanue: JIXD — JanapoCKONNYECKast XOIEIICTIKTOMHUS.

requires completion. The required sample size is 931
patients, 35 % of the DARIS has been reached in the
meta-analysis (Table 8).

Discussion

Surgical treatment of symptomatic cholecystoli-
thiasis according to international recommendations
and guidelines currently has no alternative. Despite
the progress in surgical and anesthesiological tech-
nologies, the development of the era of laparoscopic
surgery of the gastrointestinal tract and its modi-
fications (single-port surgery and transluminal in-
terventions), surgeons reaching learning curve, the
frequency of intra- and postoperative complications
remain at the same level and have no tendency to
decrease. According to one of the latest foreign stud-
ies obtained after studying the results of treatment
of 1,102,071 patients, the average incidence of seri-
ous complications remains at about 7 % without a
tendency to decrease over 9 years [49].

Further improvement of the results of treatment
of a certain nosological form begins with an analysis

of existing techniques in terms of their safety, ef-
ficacy, and effectiveness. However, outside rigorous
methodology studies it is impossible to determine
which part of unfavorable outcomes and unsatisfac-
tory results is based not on the methodology itself
or its aspect or on the human and technical error.
Randomized studies minimize the risk of major sys-
tematic errors in each individual work, and the
methodology of systematic review and meta-anal-
ysis allows us to summarize the world experience
as a whole qualitatively and quantitatively. Thus,
evidence-based medicine allows not only to draw
reasonable conclusions based on the total results of
already completed studies, but also on the basis of
the currently available evidence base, to determine
promising future research and “empty results” scien-
tific search.

Since 2010, the studies of Cochrane expert
groups on the topic of gallstone disease have pre-
sented the results of Trial Sequential Analysis (TSA),
which allows to establish the required sample size
or Diversity-Adjusted Required Information Size
(DARIS), according to which it is possible to make
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Table 8. Required sample size by duration of inpatient treatment

Tab6auua 8. Heob6xouMbIil pa3Mep BBIGOPKH IO JTUTEIBHOCTH CTAIMOHAPHOTO JIEUEHUST

Cochrane Research Group (year)
Hccaedosameavckasn epynna
Koxpeiina (200)

Subjects of systematic review and meta-analysis
Temamuxa cucmemamuuecxkozo 063opa

DARIS
n %

U memaanaau3a

Gurusamy K.S., et al. (2013) [23]

Miniport LCE / Standard four-port LCE

Munu-nopmosas JIXD / A
Cmandapmuas yemuvipexnopmosas JIX9

100

Gurusamy K.S., et al. (2013) [17]

Single-port LCE / Standard four-port LCE

Oodnonopmosas JIXD /
Cmandapmnas wemuvipexnopmosas JIXI

222 100

Gurusamy K.S., et al. (2013) [14]

LCE with minipneumoperitoneum /
Standard four-port LCE

JIX3 ¢ munu-nnesmonepumoneymom /
Cmandapmuas yemuvipexnopmosas JIX39

183 100

Gurusamy K.S., et al. (2014)" [48]

LCE with intraperitoneal instillation /
LCE without intraperitoneal instillation
(DARIS calculation with a difference of 1 bed day)

JIXI ¢ unmpanepumoneanvnoi uncmuinsyuen /
JIXD 6e3 unmpanepumoneaivHol uHCMuLLAUUN
(pacuem DARIS ¢ pasnuyet 1 xotixo-denv)

107 100

Loizides S., et al. (2014) [16]

LCE with local anesthesia for wounds /
LCE without local wound anesthesia

JIX3 ¢ mecmuoim 0be3boausanuen paw /
JIXD 6e3 mecmnozo 0besborusanus pamn

931 35.1

Rutherford D., et al. (2021)" [15]

LCE with intraperitoneal instillation /
LCE without intraperitoneal instillation
(DARIS calculation with a difference of 0.5 bed-day)

JAX3 ¢ unmpanepumoneanrvnou uncmurrayuets /
JIX3O Ge3 unmpanepumoneasvrol UHCMULLSAUUY
(pacuem DARIS ¢ pasnuuei 0,5 xouxo-0ns)

775 100

Note: LCE — laparoscopic cholecystectomy; NSAIDs — non-steroidal anti-inflammatory drugs; *

— current and previous

versions of the Cochrane review meta-analysis with different DARIS calculation parameters [14, 48].
ITpumeuanue: JIXD — nanapockormueckast Xosergicrakromusi; HIIBC — Hecrepou/iHble IpOTHBOBOCIIAIMTE/IbHBIE CPE/ICTBA; * — aKTyasb-
Hasl ¥ IIPE/IIECTBYIONIas Bepcuy Metaanamsa KokpeiiHoBcKoro o63opa ¢ pasanuibiMu napamerpamu pacyera DARIS [14, 48].

conclusions about differences without risk a random
error. In the specialized literature on the importance
of TSA for checking results J. Brok et al. (2009)
noted that the conclusions of the final meta-analyses
may be inconclusive and are at risk of random error
due to repetitive testing of accumulating data [9].
TSA avoids type I and type II errors, even with a
small number of primary studies selected for meta-
analysis, by calculating the required number of par-
ticipants and Z-curve monitoring on benefit, harm,
or futility boundary plots.

Conclusion

Analytical work on the study of the Diversity-
Adjusted Required Information Size (DARIS) pre-
sented in Cochrane meta-analyses in the study of
gallstone disease and acute cholecystitis allows us
to assume the high accuracy of the tool discussed in
this article in planning potential studies and to state

the existing multidirectional trends that need to be
taken into account in the future.

In the context of bile duct injury between early
and delayed LCE, the number of complications be-
tween early and delayed LCE, small-incision chole-
cystectomy and LCE, single-port and standard four-
ports LCE and methods of low pressure laparoscopy
the required size of the meta-analysis information is
unlikely to be achieved — in the current versions of
the Cochrane library DARIS is less than 1 %. The
same applies to mortality, the probability of devel-
oping serious complications and the conversion rate
of various minimally invasive procedures, as the re-
quired sample sizes (hundreds of thousands of ob-
servations) are difficult to achieve — current range
from 0.03 to 21.9 %.

On the contrary, the achieved values from the
estimated DARIS in establishing the differences
in duration between the minimally invasive sur-
gery options (21.2—76 %), in some issues of pain
management in the immediate postoperative period
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(43.6—92.6 %) and additional intraoperative anesthe-
sia (13.7—14.9 %) and Z-curve give hope for their
achievement in the foreseeable future.

There is little prospect of continuing evidence-

based studies to determine the need for intraperitoneal
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