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Abstract

Background There is a lack of consensus on the continuation or cessation of perioperative antiplatelet and anticoagulation
therapies in inguinal hernia repair, therefore, the local hospital protocols dealing with these agents vary. The aim of this
study is to investigate the risk and safety of perioperative antiplatelet and anticoagulation therapies in patients undergoing
elective inguinal hernia repair.

Methods The major databases (PubMed, Embase, Springer, and Cochrane Library) were searched, and all studies published
through January 2019 were identified, using the keywords Aspirin, Clopidogrel, Warfarin, antiplatelet, anticoagulation,
inguinal hernia repair, bleeding, hematoma, complications. All relevant articles and reference lists in these original studies
were also obtained from the above databases.

Results Thirteen articles were identified, ten studies reported the results of perioperative application of antiplatelet therapy
during inguinal hernia repair, nine trials reported the outcomes perioperative use of anticoagulation therapy in inguinal hernia
repair, and six articles reported the results of both agents. One study did not indicate the perioperative cessation or continu-
ation of the corresponding agents. Cessation of antiplatelets was reported in three studies and continuation of antiplatelets
was used in six studies, they all demonstrated similar incidence of the bleeding complications, as compared with controls.
Continued perioperative anticoagulation with Warfarin was reported in six studies and Warfarin discontinuation 3 days prior
to operation was examined in two studies, both reported similar postoperative bleeding-related complication rates providing
international normalized ratio (INR) < 3, and the postoperative hematoma incidence increased in the condition of INR > 3.
Conclusion Our results indicated that, for both open and laparoscopic inguinal hernia repair, there is no need to stop the
antiplatelet therapy (Aspirin or Clopidogrel), and due to the limited evidence and the complexity of each patient’ condition,
the continuation or cessation of anticoagulation with Warfarin should be tailored on a case-by-case basis.

Keywords Antiplatelet - Anticoagulation - Inguinal hernia repair - Bleeding - Aspirin - Warfarin

Inguinal hernia repair is one of the most commonly per-
formed operations worldwide. With the progressively aging
population, candidates for inguinal hernia repair are often
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elderly and have comorbidities. It has been reported that
within a year of undergoing percutaneous coronary stent
placement, 5% patients will require noncardiac surgery
[1-3]. Therefore, it is not uncommon for the inguinal her-
nia patients to be on antiplatelets or anticoagulation therapy
[4—-8]. Hemorrhage and thromboembolic events are two of
the major complications in the perioperative period of surgi-
cal interventions. The main concern with perioperative anti-
platelets or anticoagulation therapy, during and after surgical
procedure, is the increased risk of bleeding complications,
therefore, careful perioperative assessment with regard the
use of such therapeutics is needed [9].

The current guidelines by advisory bodies such as
the Institute for Clinical Systems Improvement and the
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European Society of Cardiology (ESC) recommend ces-
sation of antiplatelet (Clopidogrel) 7-10 days prior to any
noncardiac surgical procedure for a patient who is not at
high risk for cardiac events [10, 11]. However, several stud-
ies revealed that cessation of the common used antiplatelet
agents was a leading cause of major adverse cardiac events
in the setting of noncardiac surgery [12—16]. Similarly, stop-
ping of anticoagulation therapy (Warfarin) in patients with
deep vein thrombosis (DVT) or pulmonary embolism (PE)
is also associated with an annual risk of recurrence of about
5%, and this risk could be even as high as 40% within the
first month following DVT or PE [17]. These findings could
be explained by the rebound phenomenon [18, 19], further-
more, surgery itself also creates a prothrombotic state [12,
13].

To date, there is no consensus or guidelines regarding the
risk and safety associated with inguinal hernia surgery in
patients with the chronic use of anticoagulants and platelet
aggregation inhibitors. In literature, there is a wide variation
in the management of antiplatelets and anticoagulants appli-
cation in patients undergoing inguinal hernia repair [3-8].
Given the increasing prevalence of the use of these agents,
and its potential impact on bleeding and thrombotic risk,
and the lack of generalized consensus on this topic, it is
imperative to address this issue. In the present study, we aim
to investigate the safety and risk profile of perioperative anti-
platelet and anticoagulation therapies in patients undergoing
elective inguinal hernia repair, and make recommendations
on the management of perioperative usage of the antiplatelet
and anticoagulation agents for inguinal hernia patients.

Methods

Major databases (PubMed, Embase, Springer, and Cochrane
Library) were searched, and all studies published through
January 2019, using the keywords Aspirin, Clopidogrel,
Warfarin, antiplatelet, anticoagulation, inguinal hernia
repair, bleeding, hematoma, complications, including vari-
ous combinations of the terms. Abstracts were reviewed to
confirm relevance, and then the full articles were extracted.
All relevant articles and reference lists in these original stud-
ies were also obtained from the above databases. Studies
were grouped according to the subtypes of antiplatelets and
anticoagulation, and outcomes were also analyzed sepa-
rately. IRB approval and written consents are not needed
for this type of study.

Inclusion criteria
All studies summarized in the present review were published

as full-length articles in peer-reviewed journals. Studies
include prospective and retrospective comparative studies
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as well as randomized or nonrandomized trials involving at
least one of the agents (Aspirin, Clopidogrel, or Warfarin)
regarding or containing inguinal hernia repair (open or lapa-
roscopic procedures).

Exclusion criteria

The search results were carefully assessed to exclude studies
involving onlay ventral or incisional hernia repair proce-
dures. Simple case reports, reviews, and articles not avail-
able in the English language were also excluded. Studies
that reported results of only heparin medication were also
excluded.

Results

Thirteen articles [3-9, 20-25] on the effects of periopera-
tive antiplatelet or anticoagulation therapy during inguinal
hernia repair were retrieved from the electronic databases
for the final review and analysis. Figure 1 shows a flowchart
of studies from the initial results of the publication searches
to final inclusion or exclusion. The details of the 13 articles
are presented in Table 1. As shown in Table 1, the included
trials contained nine retrospective studies, two randomized
controlled trails (RCTs), one prospective study, and one her-
nia registry studies. Ten studies reported the results of perio-
perative application of antiplatelet therapy during inguinal
hernia repair, nine trials reported the outcomes perioperative
use of anticoagulation therapy in both open and laparoscopic
inguinal hernia repairs, and with six articles reported the
outcomes of both agents. Since the mechanism of antiplate-
let therapy is different from anticoagulation, the effects of
the two different therapies on inguinal hernia repair were
evaluated separately.

Antiplatelets

Ten studies reported the results of perioperative use of anti-
platelet therapy during inguinal hernia repair [3-6, 8, 9, 20,
21, 24, 25] (Table 1). Two of the nine studies used Clopi-
dogrel [3, 4], four studies involved the use of Aspirin [5, 6,
20, 21], one study used two different types of antiplatelets
[25], and the antiplatelets were not indicated in three studies
[8, 9, 24]. Seven of the nine studies reported the outcomes
in both open and laparoscopic inguinal hernia repair proce-
dures [3-6, 9, 20, 21], and three trials reported the results in
laparoscopic inguinal hernia approaches [8, 24, 25]. Three
studies reported the comparative results of antiplatelets ces-
sation by at least 7 days [4, 8, 24], and that of less than
7 days, while perioperative continuation of antiplatelets was
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Fig. 1 A flow diagram of trials
selection

Potentially relevant trials identified and
screened for retrieval

n=208
Trials excluded n=142
Trials not relevant n=142
Trials retrieved for more detailed
evaluation
n=66
Trials excluded n=34

Case report n=>5
Non-English language n=3

Outcome
n=13

Potentially appropriate trials to be Non-reauired data =26
included in the present review
n=32
Trials excluded n=12
Non-inguinal hernias n=>5
Not relevant comparison n=
Trials included
n=20
Trials withdrawn n=
Incomplete information  n=4
Trials with useable information, by iNEvIEwEatrlE =

maintained through the surgeries in the other six studies [3,
5, 6,20, 21, 25] (Tables 1, 2).

Although one study reported fourfold higher risk for onset
of postoperative secondary bleeding in patients with coagu-
lopathy or antithrombotic therapy; however, the analysis of
the results was not specific to antiplatelets [9]. The other
eight of the nine studies clearly showed that the intraopera-
tive and postoperative bleeding-related complications were
not significant different in the antiplatelet therapy group
and control group. These results clearly indicated that the
perioperative continuation of antiplatelet therapy (Aspirin
or Clopidogrel) was safe for both open and laparoscopic
inguinal hernia repair. The summarized results and recom-
mendation are presented in Table 2.

Anticoagulant (Warfarin)
Nine studies reported the results perioperative use of War-

farin in both open and laparoscopic inguinal hernia repairs
[7-9, 20-25].

Warfarin continuation versus discontinuation

Warfarin was not stopped perioperatively in six studies [7,
20-23, 25], among the six studies, one study compared post-
operative incidence of hematoma based on international nor-
malized ratio (INR) levels: INR <2, INR=2-3, INR >3,
and they found that there were no statistically different post-
operative complication rates, partially for hematoma when
comparing patients by INR [23]. The INR was not reported
in three studies, two of the three studies indicated that con-
tinuation of Warfarin was the independent risk factor for the
development of groin hematoma after inguinal hernia repair
[20, 21], the third one reported on difference in postoperative
complications [25]. Another two studies with no cessation of
Warfarin revealed that patients can safely undergo inguinal
hernia repair while on Warfarin as long as the INR is <3,
of note, an INR of >3 significantly increased the risk of
postoperative hematoma [7, 22].

Warfarin discontinuation 3 days versus control
Warfarin cessation 3 days prior to TEP procedures was
reported in two studies, and the intraoperative bleeding

and postoperative complications were not significant differ-
ent between these patients and a control group, although

@ Springer



Surgical Endoscopy (2019) 33:3165-3176

3168

K1331ns eruIoy

[eurngur aouanyur 0}

I99S JOU S0P VSV
Jo oyejur aaneradorog

uonessad [a13oprdord
Jo Surwm ay) Jo SS9
-preSar ‘parImodo
sjuowarnbar N
10 ‘SUOISSTWPEaI
‘sanI[e}IoW ON] "Suon
-eoridwos 3urpas|q
aaneradorrad 1oy
Y[SLI 9} 9SBAIOUT J0U
pip Aydeyrioruioy
reumn3ur jo sKep /,
uryIm asn [rsoprdor)

sdnoi3

uoomIaq syutodpua
AIepuooos ur 90uo
-IQJIp JueOYIUIIS

AJreonsnels oN

dnoi3
1919 Ut AI[eIow

IO SJUSAS I ON

UQos Sem SUOTED
-1[dwod 3urpa9q 03
AIepuooas 2Jel uols
-STWIpE JO A®}S JO
1Su9[ oY) ur 20U

-IQJTp JuBdYTUSIS ON

syuaned oy} jo Aue
Ul PALINJJ0 SUOT)
-eordwoo Surpasyq

UOISSTWPLAT
Jo K11ss00u Q) pue
Kyprqiow [eo131ns
pue [eorpaw ‘Aejs
[endsoy 2AneId
-doysod jo yiSuor
‘syuowarinbaz
UoISnJsuel) ‘ssof
pooiq aanerado
-RIUT “UONUIAIUIL
[eo131ns ayj jo
uoneInp aY) oIoM

sjutodpus A1epuodeg
K1931ms
19)Je sAep ()¢ urpIm
SJUQAQ D1[OqUI0q
-woIy) juaredde
A[reorurpo pue
saposido Surpasiq
aaneradorrad jo
Ealiciiliigli]
1om sjutodpua

Krewrrad oy,

Ayerow
pUE ‘UOISSTWPEAI
Kep-0¢ “Ae1s (D1
JIUN 2B AISUUL
‘suoneradoar
‘suoisnjsuer) poo[q
Surnmboar suon
-eorpdwoo jo juowr
-dojoaap oy ‘Aess
rendsoy jo p3ua]
suoneorduod AT
-erodoenur ‘yuow
-a1mbai uoisnysuen
‘SSO[ POO[q DU}

aaneradoenur oN oanerado ‘smiels YV

K1331ns 191Je SAep ¢
[mun 210§2q sAep ¢
JIOJ UOTJENUIIUOISIP

VSV :0m) dnoin
uopenunRUOd
VSV :ouo dnoip

S9INPAd

-o1d ordoosorede]

pue (301p[noys

“UIAISUYIIT)
ampaooid uadp

skep ; < 1213opidoro
JO 9S0p PaIa)SI
-urwpe sef ;g dnoin
skep £ > {[a130p
-1dopo jo asop
paIdjsIunupe
jse] 1y dnoin

saipaosoid
ordoosoreder pue
sampaooxd uadQ

dnoi3
uoneNUNUOISIP
VSV ul [] pue
‘dnoi3 uonenunuod
VSV Ul g[ 'sosed
K1331ns TeIoUas 76
o) Suowre aredoax

[¢] 8mg yory
SyoaquasUE (Z107)

uoIsn[ouo0))

Snsoy

syutodpuo aIsea]y  poyjow Jredar eruIoH

Quwrdar uone[n3eod
-nue Jo Je[are[dnuy

eruIey [euInsuy ¢g L1od ‘e 0l0[0IY TI0C T
g dnoi3
ur 97 ‘“y dnoid
ur g “syuaned Apmys [¢] e1U
BIUIoY [eurn3uy 9 oanoadsonay  -IoH ‘(1107) ‘Te 10 nyD 1
dnoi3 juonjeq adKy Apms Ioyne/Iedx  ‘ON

Aderay) uone[n3eoonue pue jo[e[dnue aaneradorrad Surareoar syuened aredar erusey reurndur jo sowoonQ | djqgel

pringer

Qs



3169

Surgical Endoscopy (2019) 33:3165-3176

suoned
-1idwod 3urpa9iq jo
YSLI Q) 9SBAIOUI JOU
soop Jredor eruIoy
[eurn3ur ur [2130p

-1do[s Jo uonenuURUO)

pajou
sem sjuaned eruroy
ur suonesrdwod
poje[aI-3uIpasq

ou Aqreroadsyg
"PAAISSQO(SIUdPIOdR
Ie[NISBAOIGRIID)
SYAD 10 suon
-OIeJuUI [RIPIROOAW
oN "dnoi3 1oyjre ur
uonerado-ar ‘uors
-njsuen poojq ut
-1bar sjuaad Jur
-padIq ‘sanifelIow

aanreradorrad oN

K1331ms
Jo skep (6 urnpIm
(VAD) siuaprooe
Je[NOSBAOIGIdD IO
UuondIRJUI [RIPIED
-oAw aanjeradorrad
1om syutodpuo
K1epuodas ay,
K1331ms jo skep (6
unpm Aeliour Jo
‘uonerado-a1 ‘uors
-STUIpeaI Pojefal
-3urpagiq pue
‘sjuauodwod poojq
IO poojq Jo uoIsny

-suen aaneradolsod uopenuUNUOd
10 aAneIadoenur eadopidor) :g
Surrmbar urpasq dnoin) "A1031ns S9sBD
aaneradorrad 210J3q YoM | K1931ns [eI0UAS ¢t
a1om syutodpuo sainpadoid ordoos UOIIENUNUOISIP o) Suowre syuonjed
Krewrnid oyJ, -orede] pue uadg [21Sopido[) v dnoin BIUIQY [eurn3uy G| 1Y

[€] Sing [ wy
(9100) 18R YD 910 €

uoIsn[ouo))

Snsoy

Qwir3ar uone[ngeod

sjutodpuo ansealy poyiow aredar eruIo  -njue Jo 9[erdnuy dnoi3 jueneq adKy Apms

Joyne/Ieax  ‘ON

(ponunuoo) | sjqey

pringer

a's



Surgical Endoscopy (2019) 33:3165-3176

3170

payoear
9q p[noys ¢ >INI
pue ‘Aydeyrioruioy
reurn3ur uado 3uro3
-Iapun sjuaned 109[9s
ur Adeoyy urrejrem
JO uoneNUNRUOISIP
0] QATJBUIRIR 9Jes
© 9q Aew uLIeyIEM

Jo uonenunuo)

SLI JB[NOSEA

-0IpIed IAYSIY YIIm

sjuanjed ur parrgyard

9q pP[NoOYs pue ofes SI
uridse jo uonenunuo)

r1°d

‘%€ dmd pue
%T MA ‘%11 M)
sdnoi3 a3priq yim
uLIefIeM Panunuod
-SIp pue ULIEJIeM
panunuod Ay} ul
19y31Y sem vwIo)
-eway 9IS [ed13INS
JO 2oudpIour AY ],
'suoneordwod 9AT)
-erodojsod ur 9oud

-I9JJIp JUBOYTUSIS ON

sdnoi3

0M) 9} UdIMIeq
Te[TwIs OS[e 91oM
suornjeordwod
punom dn-mof[oy
pue suoneordwoo
Surpa9g[q aanerado
-3sod ojerpauruuy
‘Surwmn oaneredo
pue sso[ poojq
aanerodoenur jo
SULIS) UT PONURUOd
oym Isoy} pue
uriidse paddoss
oYM 950U} U9aMIaq
SOOUAIDYIP JUBIYIU

-31s ou a1om 210y,

suoneordwod
aaneradojsod pue
‘Ke3s Jo YI3u9[ ‘uon
-e1ado jo yi3uay
(SjuaAd
JRIPIED 9SIOAPE
JTofeur) HOVIN °G
(ured oruoIyd pue
Q0OUQLINDAI “BWO}
-BWIAY ‘UOTIOJUI
[SoW ‘BWOIAS
‘UOTIOQJUI pUNOM)
suoneordwo)) ‘4
a3reyosip
19)3e [eydsoy o3
UOISSTWPRIY *¢
Aeis
rendsoy jo yySuoy '
K1331ms
Jo uonein( ‘|
SMOT[O] SB Q1M
sjutodpus A1epuodeg

(A1931ms 3urmnp ssof

PoO[q ‘BwojRWY
‘ursmiq) suoned
-1[dwod Jurpasrg "1
SE pauyap 2IoM

syutodpus Arewitld JH.L PUe UIISUAYDI]

(ST<UNI
‘61 > NI £1931ns
210J9q AJojeIpawuwut
[9AS] YNT WnIas
9y} UO paseq pazA[
-BUE JOY}INJ 9IOM
sawooIno aAnerxdo
(ama@
Surspuiq ur 61
‘(MQ@) uLrejIEM JO
uoneNUNUOISIP Ul 4§
(MD) uLreyrem

ampaooid uadp  Jo wonenunuo) UI 6]

K1331ns 210J0q
skep /—¢ Aderoyy
urridse dojs :om)
dnoip ‘uonerado

ay) Jo Suruiow 2y}
y3noxy) urndse pan
-unuo)) :ouo dnoin

syuaned
eruIoy Jeurnsuy g8

syuanyed

BIUIQY [euIn3uy g

Apnis
aAndadsonay

Apms
aAndadsonay

[L] Smg [ wry
(9007) Te 10 10w O

[9] opua
3mg (9107) Te 1 SuQ

S

¥

uoIsn[ouo))

Snsoy

syutodpuo amsea]y  poyjow Jredor eruIoH

Qwir3ar uone[ngeod
-nue 1o J9[are[dnuy

dnoi3 jueneq

adKy Apms

Joyine/Iedx

ON

(ponunuoo) | sjqey



3171

Surgical Endoscopy (2019) 33:3165-3176

ddL

IO} 9[qISedJ pue JJes

9q 0) waas Aderay

urredoy Suidpriq pue

uorenunuodsip Ade
-19Y} ONOqUIOIINUY

uonenuUNUOISIP
se suonedrdwod 9An
-e1adojsod pue sown
aanerado juorearnba
ur sjpnsar Aydeys
-JoTUIoy TeumnSur
uado 103 porrad oAn
-erodorrad ay) Surnp
Aderoy) urrejrem

JO 90URUIUTBIA

€> SLYNI Y se
Suo[ se uLepIRA\ UO
My aredar eruroy
[eungur oS1opun

dnoi3 jonuod

® pue sjuaned asay)

uooMmIaq AJjueoyIu

-31s 19H1p J0U

p1p Aejs Tendsoy jo

y)SuQ[ pue ‘suorn

-eoridwos aAnjeId

-dojsod ‘3urpas[q

aaneredoenur ‘own
Janerado ueow oy,

(ev'0=d ‘M
%9°L "SA MD %01)
jueoyIusIs A[reon
-STJe)S JOU Sem STy}
ng dnoi3 pq oy
0} paredwod dnoi3
MD 9y Ut 10ySTy
ApYy31ys sem ewoy
-BWAY JO 9Jel Y],
BWO)BWAY I0J
Arenonred ‘sojer
uonesrdwos 2A7
-erodoysod ur Qouo
-IQJIp JuedyIuSIS ON
(€00=49)
BUWIOJBWIAY QATJEID
-doysod jo ysux
Y} posLaIdUI ¢ <
JO YNI UV ‘osned
Ppaje[aIun jo yjeap
QUO SeM 213} pue
juowoFeurw [BII3
-ns urrmbar sew
-ojeway padofoaap

A[oyes ueo syjuoned  syuaned (%1°9) 921y,

Kess [endsoy

Jo yySu9[ pue ‘suon
-eo1[dwod 9AneId
-dojsod ‘urpasrq
aaneradoenur ‘own

pa3p1iq jou sem
SOSBD €] puR 9sBD
6 ur sem 3urdprug
K[oATIRID
-doaxd sKep / 1s€O[
je paddoys arom
s3nip jo[re[dnue
pue Apeaneradoard
sAep ¢ 1se9[ 18

aanerado ueow oYy,  JHI uorsour 9[3urS paddols sem uLIerrep\

suorjeordwod
aaneradojsod pue
s[rejop aaneradQ

suoryeord
-wod aAneIadolsod

(urdsuayyory) uadQ

dnoi3 jonuoos ur gt
Surdpriq noym
J0 Y)IMm ‘A193Ins jo
4 zL umpim (M@
uoneNUNUOISIP

81T ‘(MD uLtejrem
Uo panunuo)) O

K1331ns Furpadaxd
Aep a1} U0 H—€YNI
yim syuaned g
PUB ‘¢~ ANI Yim

urIeyIem Yim uone|
-nSeoonue o[IyM uo
paeIsioN  pojerado syuened (O

dnoi13 jonuoo ur 6
Ade1oy 19
-oe[dnue paAradal
0g ‘uone[n3eodnue
PRAATOOAI § ‘W)
Suowe ‘dnoi3 Ade
-19y) O1NoqUOIYINUE
ur gz syuaned

BIUIOY [eurnguy //

syuanyed
BIUIAY [euIn3ul 861

syuanyed
BIUIQY [eUIN3U] 6t

(uonedrunwwod
J10ys) ‘Apnis

aAnoadsonay

aaneredwos

‘aandadsonoy

sisA[eue
JJou a8

‘aanoadsonoy

[8] Aepo], Sing
(€107) Te10 Snseyep 8

[¢2] eruroy
(S107) TeR Apmug £

[cz] erusoy
(8007) e 10 s1puBs 9

uoIsn[ouo))

Snsoy

syutodpuo amsea]y  poyjow Jredor eruIoH

Qwir3ar uone[ngeod
-nue 1o J9[are[dnuy

dnoi3 jueneq

adKy Apms

Joyne/Ieax  ‘ON

(ponunuoo) | sjqey

pringer

a's



Surgical Endoscopy (2019) 33:3165-3176

3172

Surpadrq
KIepuoods aaneIo
-dojsod jo jesuo 1oy
YSL1 10y31Y p[oJInoj ©
aAey] uonerodo eruroy
[eumSur oS1opun
oym Ayjedorn3eoo
Sunsrxo y)m 1o Ade
-19Y} OnjoqUIOIYIuE
SuIA19091 sjuaned

BIWIOY
JUQLINOAT PUE oSN
uLIejrem papnyoul
MHI 1o3je ewojeway
ur013 jo yuowrdo
-[9A9P A1} J0J SI0)
-oeJ ys11 juspuadopuy
Kdeoy
urpewnoy) Ioj pasu
aaneradoard st aredax
eIUIQY [eurn3ur Sur
-o31opun syuaned
ur Surdofaaap ewo}
-eway uro0I3 10§
J10108J YSLI [BIONIO Y],

Kdeoyy
onoquioy)ue uo
syuaned 10§ A[oyes
pawoyrad oq ued

Kdexoyy urredoy Sur
-3praq ym rredor
BIUIQY [euIn3ur
[eauoyradenxo
A1rer01 10§ SIS

Apms s1y) ur
payiodar jou sem YNJ
(1000>d) %TT'T
je 9[yoid YsLI jey)
moym dnoi3 oy

ur uey) Aderoy
onoquoIynue Jur
-A19091 J0 Ayjedo]
-n3eod ym dnoid
YS1I oy} ur oySy
Apueoyrugdis sem
‘%16°¢ Y& ‘Surpelq
AIEpu0d9as dATIRID
-dojsod jo 9je1 oy,

urridse jou Jnq

9uawdo[oasp ewo)

-eway Jo s10301paxd

juopuadopur arom

BIUIQY JULINOAT
pUE ULIBJIRA\

ursidse jou Jnq ‘sis

-ATeue QjerIRAT) N
ur jueyrodwr sem

a3esn urrejrepy A[uQ

9JeI UOISIOAUOD
Q) UI 9OUAIYIP
JueOYTUSIS OU Sem
a1y, ‘syuaned (e
Ul [RWIUIW SeMm

ownjoa Surpas[g

uonerado

Jo skep ¢ urpim
Surpaoqq Arepuo

sarnpadoid

jou 10 uIdpLyg

ULIBWINOD [)IM
juauIeaI) 0) NP
uonerado oy Jur
-Inp oSuel [euriou
AU} UTYIIM JOU Sem
anfeA YNJ 10 JoImned)
asoym sjuaned

10 uonerado ay)

0y Jorxd skep £ >
uoneNUNUOISIP 10
Kdexoy J0)1qIYUT
uone3a133e joarerd
SurAe0ar Appuarmo
‘(SISOYLIID IQAI[ JO
Qouasaxd oy Sur

-09s aaneredolsoq  ordoosoreder 29 uodp -pnyout Ayjedondeo)

BUIOJRWAY
Jo douaprour Y],

BWOJEWAY
JO Q0UdPIOUT AYJ,

SPI0J9I [eOIpow
I194) WOIJ PjI9[[0d
QIoM SOWOJINO
Janeradorrad pue
SONSLIAORIBYD

ordoos

-oxede] pue (3nid

USIIAl UTISUYOI]
‘uisseq) uadQ

(AeAoN

Jo ‘ordoosopud

‘3npd ysow ‘urays

-uaIyoI] ‘ruisseg
:3urpnyour) uadQ

pozATeue

QIoM SI0)OBJ JAYI0

pue uridse pue uL
-eJIeA\ JO 9Sesn oy,

pozA[eue

QIoM SI0)OBJ I9YI0

pue uLdsy pue uLl
-BJIeAN JO 93esn oy,

Surspriq

Im 9¢ pue ‘Jur
-3prIq ou M €

K[oATIRID

-doaxd sKep / 1s€9]

je paddojs a1om

s3nip jo[are[dnue

pue ‘Kjoaneradoard

sAep ¢ 1se9[ 1e

suoned oy uo eeq  JHI uorsour o[3urS paddols sem urLIejIRA\

sjuonjed eruioy [eu
-3t jo s358) G116

BUIOJRWAY
aaneradojsod
ou Y)IM S[ONU0D
06 ‘BUWOJRWAY AT}
-eradoysod yym
syuanyed TeuIn3uy 94

BWOJRWAY
aaneradojsod ou
)M S[ONU0D 9]
pue ‘ewojeway
s syuanyed
eruIoy [eurnsur
aaneradolsod ¢¢

dnoi3 jonuoo ur ¢/ g
Kdeioy)
10q Uo T ‘p¢ uon
-e[nSeOONUE UO ¢
pue ‘eere|dnuy
‘uo // ‘syuaned
BIUIQY [RUIN3U] GO¢

Apms [6] opua 3ing
Ansi3areruidy  (S107) ‘Te 10 Surmayooy 71

Apms
[0TU0o—ase))

(12l
ASI(9100) T8RAZ 11

Apmis
[0 U0O—3sBD [0z] eruroy
aAnodadsonay (8007) ‘B9 I00WS O]

[+¢] Simg osopuy
Ie3d JON [ UBISY (LI0T) SnseyeM 6

uoIsn[ouo))

Snsoy

syutodpus Inseaj

poyow aredar eruroy

Qwir3ar uone[ngeod
-nue 1o J9[are[dnuy

dnoi3 jueneq

adKy Apms Ioyne/1edx  ‘ON

(ponunuoo) | sjqey

pringer

Qs



Surgical Endoscopy (2019) 33:3165-3176

3173

Table 1 (continued)

Conclusion

Results

Hernia repair method Measure endpoints

Patient group Antiplatelet or anti-

Study type

Year/author

No.

coagulation regime

The operation time ~ Laparoscopic TEP

Operative time,

Laparoscopic (TEP)

17 Patients continued Antithrombotic

Prospective study

Ho et al.(2018) [25]

inguinal hernia

for the antithrom-
botic group was

conversion to

procedure

group) had been
treated with

their antithrombot-
ics (antithrom-

botic group)
98 had not been on

repair can be safely
performed in patients

open surgery, and

the intraoperative

complications
Post-operative

longer than that of

antiplatelets or

with the continuation
of their antithrom-
botic agents in

the control group

anticoagulants,

0.015). No
conversion to open

(p =
surgery in either

including aspirin
in nine patients,
clopidogrel in

antithrombotics

complications,

(control group)

experienced hands

sero-hematoma

group. There was
no difference in

formation, hospital

three, warfarin in
two, and ticlopi-

stay, days of return
to normal activity,
hernia recurrence,

the postoperative

dine, dabigatran

complications and
sero-hematoma

formation

and dipyridamole
in one, respec-

major cardiovascu-

lar events

tively. The other
98 patients were
not taking any

antithrombotic
medications

the INR level was not reported in these two trials [8, 24].
One study was the update study of the other, the results were
consistent.

Taken together, theses results supported the conclusion
that maintenance of Warfarin therapy for inguinal hernia
results in equivalent intraoperative bleeding and postopera-
tive complications as discontinuation provided that INR is
<3 (Table 2).

Discussion

Due to the lack of consensus, the decision to either stop
or continue the antiplatelet or anticoagulation therapy is
basically based on the surgeon’s own experience and the
risk of the patients. Generally, the antiplatelets have been
recommended to discontinue 5-10 days preoperatively for
the risk of major hemorrhage [26, 27], therefore, the cur-
rent guidelines by advisory bodies such as the Institute for
Clinical Systems Improvement and the European Society
of Cardiology (ESC) recommend cessation of Clopidogrel
7-10 days prior to any no cardiac surgical procedure for a
patient who is not at high risk for cardiac events [10, 11].
Traditionally, anticoagulation with Warfarin has either been
discontinued perioperatively or bridged with a short-acting
anticoagulation agent prior to inguinal hernia repair [7].
However, surgery is known to induce hypercoagulability,
and the withdrawing of antiplatelets prior to surgery has
been reported to contribute to an increase in the risk of
thrombosis [28-30]. It was previously reported that sudden
cessation of Aspirin preoperatively contributed to a raised
thromboxane A2 activity and depressed fibrinolysis, result-
ing in thrombosis [18, 19]. Consequently, there are several
reports indicated a significant increase of cardiovascular
morbidity and mortality due to interruption of long-term
Aspirin application [19, 31-33]. Given the knowledge of
efficacy of Aspirin in preventing severe thrombotic events
and subsequent cardiovascular death, serious safety concerns
about the routine withdrawal 5-10 days of the drug prior
to surgery in patients with known cardio-cerebrovascular
disease (CVD) have been raised [5, 34-36].

In patients who suffer an embolic stroke, major mor-
bidity and mortality may occur from extensive neuro-
logic injury secondary to embolic stroke in approximately
70% of these cases. In addition, mortality rates as high as
15% are associated with patients who have suffered from
thrombosed mechanical heart valves [7, 37]. Although the
absolute risk of thromboembolism and cerebrovascular
accident in the perioperative period during discontinua-
tion of Warfarin therapy is < 1%; the clinical consequences
can be devastating. However, continued Warfarin therapy
increased the risk of bleeding during and after a surgical
procedure. Devereaux et al. [38] observed more common
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Table 2 Separate analysis and recommendation of antiplatelet and anticoagulation therapies in inguinal hernia repair

Therapy types Evidence sources Risk of bleeding and reference number Recommendation
from corresponding - - — _,’ - -
reference Nonincreased Incrgdsed, Significantly increased
not sig-
nificant
Antiplatelet Continuation of Ref. [3-6, 20, 21,25] Yes - - Can be continued
antiplatelet (Aspirin/
Clopidegrel)
Cessation of anti- Ref. [4, 8, 24] Yes - - Can be continued
platelet
Anticoagulation Continuation of Ref. [7, 20-23, 25] Yes: Ref. [23, Yes: Ref.  Yes: Ref. [20, 21] INR <3 is acceptable
anticoagulation 25]. [7,22] (INR was not stated) Increased incidence of
(Warfarin) Yes: Ref. (if INR hematoma if INR >3
[7,22], (if >3)
INR<3)
Cessation of antico- Ref. [8, 24] Yes - - Safe with Warfarin

agulation (Warfarin)

cessation 3 days
prior to surgery.
INR level should
be obtained prior to
surgery

major bleeding in noncardiac surgeries in patients on Aspirin
use. Recently, Kockerling et al. reported a fourfold higher
risk of postoperative secondary bleeding in patients receiv-
ing antithrombotic therapy or with existing coagulopathy
undergoing inguinal hernia repair based on a hernia reg-
istry study [9]. These observations often put surgeons in a
dilemma whether to continue or stop these antiplatelet and
anticoagulation agents.

However, the study by Devereaux et al. [38] contained a
broad spectrum of abdominal and thoracic surgeries, with
at least 50% of high-risk noncardiac procedures, including
vascular, thoracic, and orthopedic surgeries. Theoretically,
the risk of bleeding varies depending on the complexity
and nature of the procedure. Due to the inherent difference
between the surgical procedures, the inguinal hernia repair
procedure is less invasive, and typically does not represent
a comparable level of bleeding risk as procedures involv-
ing organ removal. Thus, the effects of antiplatelet and anti-
coagulants on inguinal hernia repair should be addressed
specifically and separately. Furthermore, due to the differ-
ent mechanisms of antiplatelet therapy and Warfarin anti-
coagulation, the effects of two different agents should also
be analyzed separately.

The present study indicated that continuation of antiplate-
let therapy (Aspirin or Clopidogrel) is safe for both open
and laparoscopic inguinal hernia repairs. As to the effects
of anticoagulation with Warfarin, although slightly higher
incidence of hematoma was reported in one study in Warfa-
rin continuation group, however, the difference was not sig-
nificant [23]. Furthermore, two trials included in the present
study observed increased postoperative hematoma in the

@ Springer

condition of INR >3 [7, 22]. In addition, other trials indi-
cated that Warfarin is the independent risk factor for post-
operative hematoma; however, the levels of INR were not
stratified in those studies [20, 21]. Kockerling et al. reported
that patients receiving antithrombotic therapy or with exist-
ing coagulopathy who undergo inguinal hernia operation had
a fourfold higher risk for onset of postoperative secondary
bleeding [9]; however, no INR data were available in that
study, and the patients were in a heterogeneous group, which
may attribute to the observed higher postoperative bleeding
events as compared with control group [9]. In the present
study, the INR level was stratified by the threshold of 3,
and increased postoperative bleeding complications were
observed in the subgroup of patients whose INR level was
over 3, but not in the subgroup of <3 (Table 2). However,
the evidence-based medicine (EBM) regarding this special
topic is still low in literature [7, 22], there is paucity and
overall limited nature of data regarding the risks of inguinal
hernia surgery while taking anticoagulation agents, there-
fore, we could not draw a generalized decision that INR level
<3 is safe for patients undergoing inguinal hernia repair
based on the limited data, and randomized controlled trials
with large number of cases are still lacking.

Furthermore, risk factors for postoperative bleeding
complication are multiple, these negative influence factors
identified in multivariable analysis were higher patient age,
higher American Society of Anesthesiologists (ASA) score,
recurrence, male gender and a larger hernia defect, and exist-
ing coagulopathy (e.g., cirrhosis) [9], similarly, in the Swed-
ish Hernia Registry, significantly more postoperative com-
plications occurred in men, in patients with a higher age as
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well as in recurrences [39]. It is conceivable that larger her-
nia defects or recurrent hernias usually entail more extensive
and difficult dissection, and accordingly result in a larger
wound area, and probably secondary bleeding. Different
surgical procedures may also have impact on postoperative
bleeding, although it was reported that the subtle dissection
technique employed for the endoscopic repair procedure was
not associated with a lower risk of secondary bleeding com-
pared with the open operation [9]; however, we still have
the concerns about the potential bleeding in the enlarged
preperitoneal space could be unconfined and lead to lethal
bleeding complications. Anecdotally, an unexpected fatal
outcome was reported after laparoscopic inguinal hernia
repair (TAPP) in a long-term warfarinized patient caused
by hemorrhagic shock [40], and no sign of traumatic injury
to the abdominal wall and major vessels was revealed during
autopsy, and no INR data were available in that report [40].
We felt that when postoperative bleeding occurs after open
inguinal herniorraphy (Lichtenstein procedure), the bleed-
ing is easy to be detected and confined to a superficial and
accessible space and can be easily monitored and managed.

Furthermore, given these risks and the poor outcomes
associated with the development of perioperative major
adverse cardiovascular events, we felt that preoperative
interruption of antiplatelet therapy should be avoid, espe-
cially in the critical post-coronary intervention period. In the
subset of critical disease patients with severe cardiovascu-
lar disease, the need to continue Warfarin should not be an
absolute contraindication towards elective hernia repair pro-
cedure providing INR level < 3. However, this issue could be
even complex, the patient’s condition should be evaluated,
the patient preferences and the input from the cardiologist
and/or primary care physician should be considered, and a
shared decision process with open communication of poten-
tial risks/benefits is appropriate and necessary.

Conclusion

Our studies strongly suggest that perioperative maintenance
of antiplatelet in elective inguinal hernia repair procedures
would not likely lead to increased risk of perioperative
bleeding events. There are limited data regarding the con-
tinuation or cessation of Warfarin prior to inguinal hernia
surgery. Therefore, due to the complexity of this issue and
the multiple additional risk factors affecting postoperative
bleeding, the continuation or cessation of anticoagulation
therapy should be assessed on a case-by-case basis.
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