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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 

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 

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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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 

Fig. 1   A flow diagram of trials 
selection
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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 Ta
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major bleeding in noncardiac surgeries in patients on Aspirin 
use. Recently, Köckerling 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 

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]. Köckerling 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 

Table 2   Separate analysis and recommendation of antiplatelet and anticoagulation therapies in inguinal hernia repair

Therapy types Evidence sources 
from corresponding 
reference

Risk of bleeding and reference number Recommendation

Nonincreased Increased, 
not sig-
nificant

Significantly increased

Antiplatelet Continuation of 
antiplatelet (Aspirin/
Clopidegrel)

Ref. [3–6, 20, 21, 25] Yes – – Can be continued

Cessation of anti-
platelet

Ref. [4, 8, 24] Yes – – Can be continued

Anticoagulation Continuation of 
anticoagulation 
(Warfarin)

Ref. [7, 20–23, 25] Yes: Ref. [23, 
25].

Yes: Ref. 
[7, 22], (if 
INR < 3)

Yes: Ref. 
[7, 22] 
(if INR 
>3)

Yes: Ref. [20, 21] 
(INR was not stated)

INR < 3 is acceptable
Increased incidence of 

hematoma if INR > 3

Cessation of antico-
agulation (Warfarin)

Ref. [8, 24] Yes – – Safe with Warfarin 
cessation 3 days 
prior to surgery. 
INR level should 
be obtained prior to 
surgery
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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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