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Abstract

AIM

To elucidate the effect of antithrombotic therapy (ATT)
on bleeding and thromboembolic complications during
or after laparoscopic digestive surgery.

METHODS

Published articles or internationally accepted abstracts
between 2000 and 2017 were searched from PubMed,
Cochrane Database, and Google Scholar, and studies
involving laparoscopic digestive surgery and antiplatelet
therapy (APT) and/or anticoagulation therapy (ACT)
were included after careful review of each study. Data
such as study design, type of surgical procedures,
antithrombotic drugs used, and surgical outcome (both
bleeding and thromboembolic complications) were
extracted from each study.

RESULTS

Thirteen published articles and two internationally
accepted abstracts were eligible for inclusion in the
systematic review. Only one study concerning elective
laparoscopic cholecystectomy in patients with peri-
operative heparin bridging for ACT showed that the
risk of postoperative bleeding was higher compared
with those without ACT. The remaining 14 studies
reported no significant differences in the incidence of
bleeding complications between the ATT group and the
group without ATT. The risk of thromboembolic events
(TE) associated with laparoscopic digestive surgery in
patients receiving ATT was not significantly higher than
those with no ATT or interrupted APT.
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CONCLUSION

Laparoscopic digestive surgery in ATT-burdened patients
for prevention of bleeding and TE showed satisfactory
results. The risk of hemorrhagic complication during or
after these procedures in patients with continued APT
or heparin bridging was not significantly higher than in
patients with no ATT or interrupted APT.

Key words: Thromboembolic complication; Bleeding
complication; Laparoscopic surgery; Anticoagulation
therapy; Digestive surgery; Antithrombotic therapy;
Antiplatelet therapy

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In total, 15 published articles and abstracts
concerning laparoscopic digestive surgery and anti-
thrombotic therapy were systematically reviewed.
These articles demonstrated that the risk of bleeding
and thromboembolic complications during or after these
procedures in patients with continued antiplatelets
or heparin bridging was not significantly higher than
in patients with no antithrombotics or interrupted
antiplatelets.

Fujikawa T, Ando K. Safety of laparoscopic surgery in digestive
diseases with special reference to antithrombotic therapy: A
systematic review of the literature. World J Clin Cases 2018;
6(14): 767-775 Available from: URL: http://www.wjgnet.
com/2307-8960/full/v6/i14/767.htm DOI: http://dx.doi.
org/10.12998/wjcc.v6.114.767

INTRODUCTION

Following cancer, heart disease and cerebrovascular
disease are the major causes of death worldwide. With
the arrival of an aging society in recent years, the number
of patients with heart disease and/or cerebrovascular
disease who require non-cardiac surgery is increasing.
For the purpose of preventing thromboembolic events
(TE), most of them receive antithrombotic therapy (ATT),
including antiplatelet therapy (APT) and anticoagu-
lation therapy (ACT). Perioperative management of
these patients is challenging for surgeons, and they
are often at high risk of bleeding and thromboembolic
complications™ ™,

Many digestive operations are currently performed
laparoscopically. Several reports have shown ad-
vantages of laparoscopic digestive surgery, including
early recovery of digestive function, reduction of body
wall destruction, reduction of postoperative pain, less
postoperative complications, and rapid return to daily
life®*®). During laparoscopic surgery, minimizing surgical
blood loss to maintain a dry operative field is exclusively
important. Improvement of several techniques and
new surgical devices, such as ultrasonic coagulating
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shears or saline-linked soft-coagulation system, led
us to perform various types of advanced laparoscopic
digestive operations including colorectal resection,
esophagogastrectomy, and hepato-biliary-pancreas
surgery. However, optimal management of patients
receiving ATT during laparoscopic digestive surgery is
still controversial.

The purpose of the current systematic review study
is to elucidate the effect of ATT on bleeding and throm-
boembolic complications during or after laparoscopic
digestive surgery.

MATERIALS AND METHODS

Articles written in English and published between
2000 and 2017 were collected from PubMed, Cochrane
Database and Google Scholar. We also used PubMed
and Google Scholar to search internationally accepted
English abstracts. The following key words were used
for the search: Clopidogrel, aspirin, antiplatelet, anti-
coagulant, warfarin, bleeding, hemorrhage, gastroin-
testinal, gastroenterological, digestive and laparoscopic
surgery. Articles or abstracts were included when
published in peer reviewed journals or when accepted
at internationally renowned medical conferences. Types
of eligible studies included randomized clinical trials,
prospective or retrospective cohort studies, or case-
control studies; guidelines, review articles, or case
series/reports were not included.

After removing duplicates, articles were syste-
matically excluded by careful review of each study.
The quality of each study was assessed depending on
study design, and eligible articles and abstracts were
determined. Complete data were extracted from each
study, which included study design, year of publication,
sample size, type of surgical procedures, type of anti-
thrombotic drugs, and surgical outcome (both bleeding
and thromboembolic complications).

RESULTS

Characteristics of included studies

Research collection and screening was conducted from
January 2018 to February 2018. In all, 13 articles and
two abstracts were included**”. Among them, there
were no randomized clinical trials or prospective cohort
studies, and only retrospective cohort studies or case-
control studies were seen. Among 15 studies, nine
studies examined only APT use, two studies focused
on ACT, and four studies investigated both. Concerning
APT, patients who had continued preoperative APT
were compared with those who did not receive APT.
In patients with continued APT, only single antiplatelet
agents, such as aspirin, were usually continued. One
study focused on clopidogrel alone, and one study
investigated aspirin alone. In studies regarding ACT,
only warfarin was used, and most patients received
heparin bridging perioperatively.
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Only one retrospective cohort study used a large
number of cases (over 1000 cases), but various types
of laparoscopic surgery (mostly laparoscopic chole-
cystectomy) were included. This is the largest study
to date, examining the effects of APT on outcome of
abdominal laparoscopic operations. This study de-
monstrated that there was no significant difference in
postoperative bleeding events between patients who
continued APT and other patients.

We classified the type of surgery into two categories
based on previous reports!'”: Basic laparoscopic surgery
(e.g., cholecystectomy, appendectomy, adhesiolysis,
hernia repair) and advanced laparoscopic surgery
(e.g., colorectal resection, gastrectomy, liver/pancreas
resection). The results of basic surgery and advanced
surgery are shown in Tables 1 and 2, respectively. Ble-
eding events included two categories: intraoperative
bleeding complications (IBCs; increased surgical blood
loss), and postoperative bleeding complications (PBCs;
intraabdominal bleeding, gastroenterology bleeding, or
abdominal wall hematoma).

Basic laparoscopic surgery

In basic laparoscopic surgeries, only two types of
surgery (cholecystectomy and appendectomy) were
included. Laparoscopic cholecystectomy was the most
commonly reported overall, and a total of eight studies
were included!***'7*824 Research on laparoscopic
appendectomy included two case-control studies!*",

For laparoscopic cholecystectomy, warfarin was
described in three studies. With only one study, the
risk of PBC in ACT patients was significantly higher
than those without ACT!Y, In the remaining two
studies, the proportion of IBC or PBC did not increase,
even with heparin bridging™*'®. In terms of APT, seven
studies focusing on aspirin and/or thienopyridine were
included™*+*71824%%] '1BC was examined as an outcome
in six of them, and PBC was analyzed in four studies.
None of the studies demonstrated an increase in IBC
or PBC when APT (mostly aspirin monotherapy) was
continued preoperatively. In two laparoscopic appen-
dectomy studiest®?”, they were exclusively performed
in an emergency setting. Both studies focused on
preoperative APT continuation and showed that neither
IBC nor PBC increased with continued APT.

These findings suggested that when basic laparos-
copic digestive operations were performed, the risk of
either IBC or PBC in patients undergoing preoperative
continued monotherapy for APT or heparin bridging for
ACT was not significantly higher than in those without
ATT or interrupted APT.

Advanced laparoscopic surgery

Concerning advanced laparoscopic surgery, only limited
numbers of studies were found in three types of surgery;
one study on laparoscopic liver resection™, two studies
on laparoscopic colorectal cancer resection!**", and
two studies regarding laparoscopic gastrectomy!***,
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Fujikawa et a'*®! conducted a retrospective cohort study
using liver resection cases (including laparoscopic and
open surgery). The authors found that neither IBC nor
PBC increased in the case of laparoscopic liver rese-
ction, even with aspirin monotherapy for APT and/or
heparin bridging for ACT. In two studies of laparoscopic
colorectal cancer resection, the effect of APT on IBC
or PBC was assessed, and the authors found that APT
continuation did not significantly affect hemorrhagic
complications™**",

Among two papers regarding laparoscopic gas-
trectomy, Takahashi et a/**! examined the difference
in IBC and PBC between the ATT group and the group
without ATT. The ATT group included preoperative APT
continuation and heparin substitution for ACT, but there
was no significant difference in IBC or PBC between the
groups. Finally, Gerin et a** examined the difference in
PBC during laparoscopic sleeve gastrectomy between
the warfarin group and the group without warfarin.
PBC occurred in 6.7% of patients who received ACT,
whereas 3.3% of patients without ACT experienced PBC
(P = 0.60).

Perioperative thromboembolic events and mortality
Among 15 included studies, the incidence of perio-
perative TE and the mortality rate was described in
eight and 14 studies, respectively. In basic laparoscopic
surgeries, the TE rate was 0%-2.2% in the continued
APT group and 0%-0.2% in the control group. Six
out of eight studies showed no mortality in the entire
cohort. In the remaining two studies, there was no
difference in mortality between the groups. In advanced
laparoscopic surgery, the incidence of TE was identical
between the groups, with only one expired case (1% of
the ATT group). Overall, the risk of TE associated with
laparoscopic digestive surgery for patients receiving ATT
was not significantly higher than those without ATT or
interrupted APT.

DISCUSSION

To the best of our knowledge, this is the first systematic
review that assesses the effect of ATT on bleeding
and thromboembolic complications during and after
laparoscopic digestive surgery. The present review
summarized results of various types of laparoscopic
digestive surgery in patients receiving ATT for the
prevention of thromboembolism. The risk of hemorrha-
gic or thromboembolic complications during or after
these procedures in patients with continued APT or
heparin bridging was not significantly higher than in
patients with no ATT or interrupted APT. There are
some promising results for both basic and laparoscopic
surgery. However, in terms of advanced laparoscopic
surgery, such as colorectal resection or liver resection,
there is scarce evidence.

ATT includes two types of medications, classified
as antiplatelets and anticoagulants. Antiplatelets

November 26, 2018 | Volume 6 | Issue 14 |



Fujikawa T et a/. Laparoscopic digestive surgery and antithrombotic therapy

“UOT)OIRJUT [RIPILDOATAL

[N ‘Tedt8ojorajusomsen) ;g0 uLndsy 1ySy ‘suoneordwod Surpasiq aaneradoisod :Dg  ‘Sso[ poojq [ed13ing 11gs ‘wsijoquusoquiory], :q [, ‘Adesayy uonendeoonuy 1DV ‘Aderayy yoererdnuy ;v ‘Aderoy onoquionpmuy LV

(£8¢ = 1 “[onu0d)
1V moyim syuanied paypjei
(£82 = 1) LAV PINURUOD UM SpusHe ]
(0FT = u “[013U0d) [V MOYHM SjuSE ]
(6€ = 1) LdV PaNUIUOd Yytm sjuare ]

(Cro=d ‘%052 %1)
AjI[e)I0W JO S9jeI AU} UT 9DUDIJIIP ON
(%£°0) LdV ponunuod ur ([A) 1 JO S9sed 0OM[,

sdnoid ayy usamiaq (90 e % 1) el uorsnjsuer)
pooiq 10 (3 9z s 3 1¢) 14S Ul 2dUIIP ON

sdnoi8 yjoq ur Ajrjerrowr oN sdnoid ay) usaMIaq DG 10 TGS U SDUSISYIP ON

(¥ = u “Joryuod ‘I Jy 3sourfe)
LLV PaNUBUOISIP YHIM SJUSLe]
(cg = u’1dv 1sowe)
LLV JO 9sn panunuod Yim sjusreJ
(£G9 = u “J013U0D) [V UO Jou SjuaneJ

(6660 < d)
[OTU0D UL 97°Z sa [LV PRNUIU0d Ul %9°% AJI[el 10
(€190 = d) 1013u0 ur
[o1u0d ut (%z°7) A1 JO 9sed dUQ %¢'TC s LLV PanunBuod ut %9°¢T TWOQL < 14S
(€200 = d) 103u0d ur %70 52 LAV
PaNURUODSIP UT %6°0 S2 LAV PANURUOd Ul %0 Dgd (90T = %) LAV JO UORENUHUODSIP Y3IM SjUsHe]
($90°0 = d) [013U0d UI 9%G'] 52 LV PonUnUodSIp
Ul 9 /% 5 LIV PONURUOD Ul 9 /F T 00 = 1dS
(£20°0 = d) T0RU0d uI %9
sa 1 JV 9[3Uls Ut %¢ sa LIV ddnmu ur 4/ Ddd
(0¥T°0 = d) 1o1uod
ur 96 sa LJV PINURUOD Ul %7 TW 00S < 1dS

dnoi8 Aue ur Lyryerowr oN
(962°0 = d) 10HUOd UL %70 S LIV
PONURUODSIP U %60 S@ LV PINUIUOD U %0 A1, (6¥ = 1) 1V 213UTS PaNUIFUOD Y3IM SjUsTe ]

sdnoi3 yjoq ur Aperrow oN ($ST = # “Jonuod) [ JV INOYIIM SjudLieJ
(68 = 1) LAV JO 3SN Panumuod UM sjusneJ

(96 = u ‘[01nU0D) I JV INOYIIM SJuSLE ]

(z1 = u) uorsnysuen yJ
doaxd yyim asoupy Surpnpur
(96 = 1) IV JO oSN Panuniuod Yjrm sjusneJ
(291 = 4) LLV oynm syusne
(T = 1) LLV JO 3SN Panumjuod YjIM SjusieJ
(9¢ = u “Joxyuod)

Ra8oprdop moypim syuaned paydien

(9¢ = u) (pr8oprdo panunuod YHrm sjusneJ

(££°0 = d) [01U0d UL % S2 LV panupuod ut % ' 41,
sdnoi8 yjoq ur Ajryejrowr oN

(050 = d) [013u0d
Ut %6 52 VSV panunuod ut 9 ¢y TW 001 < 1dS
sdnoi8 yjoq ur DgJ oN
A1281ms uado 03 UOISIDAUOD ON

(08°0=d ‘% T'£ 52 %6°8) suonedrdwod
dojsod [rerono jo seyer aujy ur adUISYIP ON

sdnoi8 yjoq ur Ajryerowr oN

(T€°0 = g) [0muod ur 98T sa [Prsoprdop ur 9,0 Ddd
(S8°0 = d ‘S /7 52 3 6%) 1dS Ut 20ULIFIP ON

sdnoi8 yjoq ur Aypeyowr oN
sdnoi3 yjoq ur g1, oN

(9¢¥ = u ‘IoRU0d) VSV INOYIIM sjusne
(g = 4) VSV Panunuod yim sjueneJ
(££€1 = 1 “[onU0d) 1DV INOYIM SJUHE]
(p = u Buidpriq /M) 1DV UM sjuane

(070 = @) 1013102
Up U /T 50 YSY PINURUOD Ul TUI /g TdS
Surpasiq a1243s 03 anp AjrperIow suQ

(1000 > d) [03U0d UL %G 52 IOV Ul %6Z Ddd

sdnoi8 yyoq ur Lpeyowr oN

(pauonuau jou)

(€98 = u “[onuod) [ JV UO jJou sjuaneJ
(%6°1T) dnoi8 ygy penunuod ur Ayipeirow suo AuQ (09T = 1) LIV JO UOTIENUIIUODSIP UM SJUSLIeJ
(§29'0 = d) 101U0d UL %770 S2 VSV

PINURUOISIP UL %90 S2 VSV PINUBUOD UI %0 A1,

(£86°0 = d) TOIUOD UI 9 /() S UOENULUOISIP

U1 %G 52 VSV Panunuod ur %0 Dgd (26 = 1) VSV JO 2sn panunuod yym sjuene

(Aquo Juadin)
Awoyoapuadde ordoosorede]
(8 = u) Awoyoapuadde

ordoosoxeder Surpnpour Awoyospuaddy

snsAoa1od anoe 10y (Aousdrours sa
2AT)O9[3) Aw030a3sAdaoyd ordoosorede|

(uonerado aandspa AJuo)
Aur03093s40910d drdoosoredey

snnsAos[oyd
ajnoe 1oy Ara8ans ordoosoxedey 9ot

Surpnpur Awo3oaysAdsjoyd AousSrawug

Awro3o93s£d910d
ordoosoxedey AouaBiawuyg
spus£os[oyd anoe

105 Awr03033543101d drdodsoredey Afreg

(Aoua8rours pue

9A1}099) Awoyda3sAdajod ordoosorede]

(81¢ = 1) uonodsaI 1OUED
[e30a10700 ordossoxede 1o (0/g = u)
AwroyoaysKosroypd ordoosorede|
(9am0970 AqU0)
AuwoyoaysKoa1oyd ordoosorede

(070 Awoyoauards
“U0Ndasal DA “Adureulijeur
O 103 A193:ms ‘Awojoapuadde
‘(Apsour) Awo3o93s£ds[0d)
A1981ns ordoosoredef feunuopqy

£10C oread

110C e 12940
Awoyapuadde ordoosorede

£10T UNA
L10T [oroweEg
£10T emeng
S10T eudasof
$10C #ePON
¥10T eUOSTOPUY
€10C i)
010Z UG

Awoyoays£oa1oyd ordoosorede

£10C ouemeng
([rexon0) A1981ms ordoosorede

Ayjeyiow 1 SIUIAD SuIpas|g ainsodxa pue asn Sniqg

3dAy A1aging

1ea) syodaix 3y) Jo JoyIne Isiy

(Adesayy uonenseodnue 1o/pue Adesdy) 1993ejdnue) Adesdys snoquoayinue ym syudaned ul L198ins jeuiwopge ,,d1seq,, Jo suonedidwod Suipadjq Suiuiduod ejep pajioddy | dqel

770 November 26, 2018 | Volume 6 | Issue 14 |

WJCC | www.wjgnet.com

JRaishideng®



Fujikawa T et a/. Laparoscopic digestive surgery and antithrombotic therapy

*(z-1A0d) a|qissod se uoos se pajniisulad sijuabe dnoquuodyinue Al ‘ApAnReladolsod “patapisuod aq ybiw buibpruq uueday ‘ybiy AsA si Xsu dijoquusoquuolyl syl
J1 1(S3S1X2 UOIPUNY [RUSI PISEIIIDP JI pOPaU UORRILIPOW SWOoS Yim) Auabuns alojoq p z-T paddois si 11V ‘sSOvOQ Jo ased ay) uf "Ausbuns ai10joq p §-¢ buibpuq uuedsay
AQ pa3nasgns si ulepem pue ‘1dy yim sjusned ul panuinuod st Adedayjouow uudidse ‘Sysu dljoquuaoquiody) yam syusned ul ssOVOQ pue ‘uuepem ‘1d4y ‘1Y Jo sadAy 03
buipiodoe sayoeoudde aa4y) Jo SISISUOD Ajjesausb juswabeuew oyl T anbi4 ul umoys si Asbuns aAnsabip didodsolede| 10 uado aARDRR JO 3SeD ay) ul |1y bulobispun
sjuaned Joy juswabeuew aAneladonad Jo 000304d PIPUBWILIOIBI BY3 ‘) ,,;SDOUBIDJRI Se soioquiolyliue Buiuladuod saulepinb pajepdn Apjusdal |esanss Buisn
"9]qISea)} pue a4es 3¢ 03 PaJaPISUOD
S| 1Dy 404 buibpuqg uuedsy J0 14y 40} Adesayjouow uuidse panupuod se yons ‘quawsbeuew opnoquuolyinue snolobu ‘jeisianoijuod |ns st Asbuns aAnsabip didoosolede)
Buunp 11y Buiniedal syusped Jo juswsabeuew [ewndo ayl ybnoylly . suonedldwod aanesedolsod Jo souspidul oMol e pue sso| poojq [ea1buns sso) Ul synsal aunpado.d
SIy3 ‘snyy pue ‘padinbad s pjay aAesado Alp e ujejuiew 03 sso| pooiq [edibins buiziwiuiw ‘Aisbans oidodsolede| bulng * (... SUonesado aAnsabip paoueape Ajaaiejed osje Ing
saunpadoud diseq 03 Ajuo jou papuedxa mou s Alabins aansabip didodsolede| Jo uonedipul ‘sadinap Abaaua snoleA pue sanbiuyoa) Jo jJuswdonsp ayy 03 syuey] ‘Assbins
didoosoaede| buipnpul ‘aunpadcold |edibuns |eaibojoisausonyseb oynads yoes 1oy saulpinb Jo sjod03oad ajiuysp ayy Bululsduod 0USpIAS S2J4BDS USaq Sey aJay) de) 0S
"€ 9|geL Ul pazuewwins ale uonoe Jo uonelnp pue ‘sjusbe oypads ‘sonoquioayinue Jo sadAy ayl *(SOVYON) syuejnbeooijue [eio jsiuobejue
Y ulweyA-uou Jo (SDyYOQ) siueinbeoonue [eso Bunoe-1auip se 0} padiaged ale pue pasn Ajbuisesioul mou aue sadAy Jepe] omy 3yl .., (Uegqexops ‘uegexide ‘ueqexoleAll
*6°9) sl1oyqiyul ex J0yoe) pue ‘(uenebigep ‘*6-9) si0jqiyul uiquuodyl adip ‘(Xnuedepuoy ‘:6:9) sanieAlsp uueday ‘(uuepem '6°9) sisiuobejue My ullelA SpnpuUl 9Say L
*9WOIPUAS Aueuodod aynoe pue ‘sasayisoldopus deipaed ‘sisoquuodyy UidA dasp ‘uone|uqy [erae 104 pash Ajjesauab ale Asayy pue ‘Bumolp poojq juanaid pue spedsed bumop
SARBU 33 Yum alapa3ul sjuenbeodiue ‘puey 1aylo aUd UQ g, SIUbe Alojewiwieljul-nue |eploiais-uou Jayjo pue ‘(uuidse) pioe dljAdljesjAieoe ‘(jozeisold ‘*6°9) Jolqiyul
asesaysaipoydsoyd [ 2dAY ‘(joubnseud Jo ‘suipidopn ‘jalbopidop *6°9) auipuAdousiyy apnpul s19jPie|diuy TuonRdIRUl [BIGRID JO UOIDIRjUl [BIPJRD0AW SB UoNS ‘saseasip
JB|NJSBA0IQRI2D pue JejndseAolpled Jo uonuarald Alepuodas pue Adewiid 10 pasn Ajjesauab aue Asy) pue ‘uonewlol snquuodyy Juaaaad pue uonebaubbe 19j23e|d asealdap

‘searoued
pue Arerjiqoyedor] :JgH ‘utndsy :ygy ‘suonesrdwon Surpaalq aaneradoiso :Dg d ‘so] poo[q [ed18ing gg ‘wsroquisoquiony], :q ], ‘Aderayy uogemndeoonuy 1Dy ‘Adersy jepereidnuy 1y ‘Aderey onoquonpnuy L1V

(0¢ = u “[omuod)
1DV moyim syuaned paypiejn

sdnoi8 yjoq ur Ajreprowr oN (09°0 = g) TOTUODd UT %¢°¢ S2 [DV Ul %29 Ddd (ST = 1) 1DV ynm sjpuane g Awoyoansed aassfs ordoosorede S10C (g IHRD
sdnoi8 yjoq ur Aerrowr oN ($¢ = 1) LLV IMOYIM SjusnjeJ
sdnoig a3 usamiaq (TT = u st Y3y ur panuruod)
suonedIduwod [[LISA0 UL 9DUSISJIP ON sdnoid ay) usamiaq DG 10 TGS UI 3DUSISJJIP ON LLV Y3Mm sjuane Awoyoansed ordoosorede] £10T [gMseye e L
Auwoyoamnsed ordoosorede
sdnoi3 yjoq ur Aejrowr oN (000 T =d) (%€ = U ‘[onuod) LIV INOYIIM SjudneJ (161 = 1) A1981ns drdodsoredey
(T0€°0 = d) 1013u0d ur 90 52 [V UI %40 HL  [OTUOD UI %6°() 52 LAV Y3IM 9SO} UT % /0 Ded (8FT = 1) LAV WM sjuane Surpnpur £1981ms 1eoued [232210[0) 910C [gPTownS
(022 = 1) AwroyoaysAoaroyd
(070 =d) (9¢F = u ‘Jonu0d) YSY INOUIIM SjusLieJ ordoosoxede] 10 (817 = ©) UOIISAT
sdnoi3 yjoq ur Ajrejrowr oN [OTU0D UI W /T S2 YSY PanUIuod ul Jui /g 7dS (TG = 1) VSV panumjuod yim sjusne I9dUED [e30310[0 drdodsorede| €102 e}
UOT}D3S3.1 13dULD [e30310[00 drdodsorede]
(0s€'0=d)
[oxu0d U 90 s LLV Ul % T Ao [OUOD UL %¢F 52 LV YAM 950U} UT % 9% DA (8T = u “[o1U0d) LLV INOYHM SjuRne ]
(89%°0 = ) [01U0Dd UOT)09saX
(01€°0 = d) oBUOd UT % T sa LIV Ul %L HL Ul %/T S2 LLV UM 950U} Ul % e TW 00§ = 19S (00T = u) LLV WM spuane I9A1[ uado sa uondasax 1aAT] didodsorede  /10¢ reeMmeng
uornoasar A1 didodsorede
fieyow ‘31 SIUIAD Sulpas|g ainsodxa pue asn 3niq 3dfy A138.ng e s310dal Y3 Jo Joyne Isiiq

(Adesayy uonenseodnue 1o/pue Adesdy) 9Riejdnue) Adesays onoquoayinue yim syuanned ur £1381ns [euriopqe ,,pasueApe,, jo suonedijdwod Suipas|q Suiwiaduod eep pajioday 7z dqel

771 November 26, 2018 | Volume 6 | Issue 14 |

WJCC | www.wjgnet.com

JRaishideng®



Fujikawa T et a/. Laparoscopic digestive surgery and antithrombotic therapy

Table 3 Types, specific agents, and acting duration of commonly used antithrombotic drugs

Class of agents Type Specific agents Duration of action
Antiplatelets
Thienopyridines Clopidogrel (Plavix), Ticlopidine (Panardine), Prasugrel (Effient) 5-7d"
Type Il PDE inhibitor Cilostazol (Pretal) 2d
Acetylsalicylic acid Aspirin 7-10d
Other NSAIDs Ibuprofen (Brufen, Advil), Loxoprofen (Loxonin), Diclofenac (Voltaren), etc Varies
Anticoagulants
Vitamin K antagonist Warfarin (Coumadin) 5d
Heparin derivatives Fondaparinux (Arixtra) 1.5-2d
DOACs
Direct thrombin inhibitor Dabigatran (Pradaxa) 1-2d
Factor Xa inhibitors Rivaroxaban (Xarelto), Apixaban (Eliquis), Edoxaban (Lixiana) 1-2d

'In ticlopidine, duration of action is 10-14 d. PDE: Phosphodiesterase; NSAID: Non-steroidal anti-inflammatory drug; DOAC: Direct-acting oral

anticoagulant.
Patients with ATT
APT ACT (warfarin) ACT (DOACs)
Aspirin monotherapy is Heparin bridging DOACs stopped

continuted preoperatively (3-5 d before surgery) (1-2 d before surgery)

Early postoperative
reinstitution of ATT (POD1-2)

Figure 1 Recommended perioperative management protocol for patients
undergoing antithrombotic therapy in the case of elective laparoscopic
digestive surgery. The management generally consists of three ways
according to the types of antithrombotic therapy (ATT); antiplatelet therapy
(APT), warfarin, and Direct-acting oral anticoagulants (DOACs). In patients
with thromboembolic risks, aspirin monotherapy is continued in patients with
APT, and/or warfarin was substituted by heparin bridging 3-5 d before surgery.
In the case of DOACs, ATT is stopped 1-2 d before surgery (with some
modification needed if decreased renal function exists); if the thromboembolic
risk is very high, heparin bridging might be considered. Postoperatively,
every antithrombotic agent is reinstituted as soon as possible (POD1-2). ATT:
Antithrombotic therapy; APT: Antiplatelet therapy; TE: Thromboembolism; ACT:
Anticoagulation therapy; DOAC: Direct-acting oral anticoagulant.

Recent updated guidelines concerning antithrombo-
tic management during non-cardiac surgery®?"*'331
showed that the prevention of TE is more important
than bleeding complications, as it might cause death
or severe sequelae. Concerning implantation of a
coronary stent, recent American College of Cardio-
logy/American Heart Association (commonly known
as ACC/AHA) and European Society of Cardiology
(commonly known as ESC) guideline state that we
should continue antiplatelet medications, at least
aspirin monotherapy, in the perioperative period for
patients with high risk of thromboembolism™®”, but
most institutions practically choose to discontinue APT
in the case of major digestive surgery with bleeding
risks. Discontinuing aspirin or clopidogrel may lead
to an increased risk of acute myocardial infarction,
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cerebral infarction, and subsequent death***!, Although
some studies, including the POISE-2 study, have
reported that a modest increase in bleeding risk was
observed in continued APT patients during non-cardiac
surgery®**”, most studies have shown that there was
no increase in significant bleeding events™**?, Thus,
sufficient consideration and emphasis should be placed
on the prevention of thromboembolism caused by
cessation of antithrombotic drugs, rather than the risk
of perioperative bleeding.

Concerning patients with ACT, heparin bridging is
a common management for warfarin®*®!. Recently, a
large-scale randomized controlled trial (BRIDGE study)
showed that heparin bridging was not recommended in
the case of low bleeding risk surgery due to increased
bleeding risks'**!. However, this study included relatively
small numbers of major digestive surgery, and it could
not conclude that heparin bridging is unnecessary in
major general or abdominal surgery. In the current
review, only one study concerning warfarin use and
laparoscopic cholecystectomy showed an elevated
risk of postoperative bleeding when heparin bridging
was used™!!. The remaining studies demonstrated
the safety of ACT bridging without an increase in
severe bleeding complications. Especially in patients
with high thromboembolic risks, heparin bridging
might be considered to avoid critical thromboembolic
complications.

In the present review, there was no report regarding
patients who received DOACs during laparoscopic
digestive surgery. Currently, DOACs are increasingly
prescribed for the purpose of preventing arterial
or venous thromboembolism. In large clinical trials,
DOACs have been shown to have lower rates of intrac-
ranial hemorrhage compared to warfarin®***, Fur-
thermore, in cases of intracranial bleeding, there are
reports that hematoma sizes were small in patients
receiving DOACs compared to those with warfarin
administration™®>*®!, This difference is mainly due to
the difference in mechanism of action in the blood
clotting cascade. A sufficient understanding of these
pharmacological characteristics, which is remarkably

November 26, 2018 | Volume 6 | Issue 14 |



Fujikawa T et a/. Laparoscopic digestive surgery and antithrombotic therapy

different from warfarin, is of paramount importance for
surgeons. A recently published review and an ongoing
prospective study™*® suggests safety and feasibility of
perioperative management of DOACs during noncardiac
surgery, which is rather simple compared with those
of warfarin. Still, the detailed assessment of periopera-
tive management protocol, such as the necessity of
bridging anticoagulation, has not yet conducted and
should be investigated further. In addition, these
reports or reviews did not show results according to the
procedure types. Safety of every surgical type, including
laparoscopic digestive surgery, should be assessed in
the future.

Summary and recommendations for future studies
Currently, there are only limited numbers of studies
concerning the management of ATT-prescribed patients
during laparoscopic digestive surgery. As the popu-
lation ages and the morbidity of cardiovascular disease
increases, this patient population is expanded further.
Definite protocols or guidelines should be established
using reliable studies with good design. In the future,
a well-designed prospective randomized study or multi-
center cohort study is mandatory to elucidate the safety
and feasibility of laparoscopic digestive surgery.

In conclusion, laparoscopic digestive surgery in ATT-
burdened patients for the prevention of bleeding and
TE showed satisfactory results. The risk of hemorrha-
gic complication during or after these procedures in
patients with continued APT or heparin bridging was
not significantly higher than in patients with no ATT or
interrupted APT.

ARTICLE HIGHLIGHTS

Research background

Recently, many digestive surgical procedures are being performed laparos-
copically. However, the effect of antithrombotic therapy (ATT) on perioperative
bleeding complications during laparoscopic surgery is still largely unclear.

Research motivation

The risk of bleeding complications in ATT is related to the perioperative use of
antiplatelet therapy (APT) or anticoagulation therapy (ACT). To safely perform
laparoscopic digestive surgery in patients with ATT, optimal perioperative
management of antithrombotic drugs should be established.

Research objectives

The main objective of the present study is to elucidate the effect of ATT on
bleeding and thromboembolic complications during or after laparoscopic
digestive surgery.

Research methods

Published articles or internationally accepted abstracts between 2000 and 2017
were searched, and studies involving laparoscopic digestive surgery and ATT
were included after careful review of each study. Data including study design,
type of surgical procedures, type of antithrombotic drugs, and surgical outcome
were analyzed.

Research results
In total, 15 studies were included. Only one study concerning laparoscopic
cholecystectomy showed that patients with heparin bridging for ACT had
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a higher risk of postoperative bleeding. The remaining 14 studies reported
continued APT or that heparin bridging for ACT did not affect the incidence of
bleeding complication. The risk of thromboembolic events after laparoscopic
digestive surgery in patients receiving ATT was not significantly higher than
those with no ATT or interrupted APT.

Research conclusions

The risk of hemorrhagic complication during or after these procedures in
patients with continued APT or heparin bridging was not significantly higher
than in patients with no ATT or interrupted APT.

Research perspectives

The definite protocol or guidelines should be established using reliable studies
with good design. In the future, a well-designed prospective randomized study
or multicenter cohort study is mandatory to elucidate the safety and feasibility of
laparoscopic digestive surgery.
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