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Abstract
Aim: The aim of this retrospective study was to investigate the incidence of cardio-
vascular thrombotic complications after laparoscopic resection in colorectal cancer.
Methods: This study involved 2017 patients with stages 0-III colorectal cancer who 
underwent laparoscopic surgery at 17 Japanese hospitals between January 2010 and 
December 2013. We assessed the incidence of postoperative cardiovascular throm-
botic and haemorrhagic complications.
Results: Laparoscopic surgeries were performed in 1152 men and 865 women with 
1405 colon and 612 rectal cancers, respectively. Overall, 3%, 38%, 17%, 8%, and 9% 
of patients had comorbidities of heart failure, high blood pressure, diabetes, history 
of stroke, and vascular disease, respectively. Antithrombotic agents were being con-
sumed by 17% of patients. The types (and perioperative rest periods) of the antithrom-
botic agents were aspirin in 58% (18.6 days), clopidogrel in 19% (21.1 days), cilostazol 
in 13% (13.3 days), and warfarin potassium in 21% (14.6 days) of cases with antithrom-
botic agents. Surgical time and blood loss in the total cohort were 234 minutes and 
56 mL. Four cases (0.2%) had cardiovascular thrombotic complications, including one 
severe cardiac infarction and one stroke with major sequelae (CHADS2 scores were 
2 points in both cases). Hemorrhagic complications occurred in 19 cases (0.9%). In 
particular, the incidence of the major gastroduodenal haemorrhagic ulcer was higher 
in cases with antithrombotic agents than without them (0.05% vs 0%, P = .02).
Conclusion: The incidence of cardiovascular thrombotic complications was rare, al-
though severe cardiac infarction and stroke could occur even after minimally invasive 
surgery in colorectal cancer.
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1  |  INTRODUC TION

An aging society and the increase in lifestyle-related diseases have 
increased the number of patients on anticoagulant medications. 
There are over 1 million patients with each of ischemic heart disease 
and cerebral infarction in Japan,1 and over 1 million and 3  million 
patients consume the anticoagulant and antiplatelet drugs, respec-
tively, for cardiovascular disease.2 Anticoagulants such as warfarin 
potassium are useful in deep venous thrombosis, pulmonary embo-
lism, and thrombosis related to atrial fibrillation (AF), and antiplatelet 
drugs such as aspirin are used in cerebral and cardiac infarctions, 
which develop as a sequelae to arteriosclerosis.3,4 These drugs are 
prescribed once or multiple times for the treatment or prevention of 
disease-relapse according to the disease state. On the other hand, 
these anticoagulant and antiplatelet therapies induce haemorrhagic 
diathesis, and the appropriate cessation of medication is needed 
during the perioperative period.5,6 However, the cessation has been 
reported to increase the risk of thrombotic complications. For in-
stance, the cessation of aspirin increased the risks of cardiovascular 
events such as cerebral infarction by three times,7 and 70% of the 
infarction occurred within 10 days after the cessation.8 The drug-
eluting stent in the coronary artery within 1 year after its insertion 
had risks of clogging after the cessation of antiplatelet medication.9,10 
The withdrawal of warfarin potassium restituted the patients to the 
original hyper-coagulated condition.11 One hundred warfarin potas-
sium withdrawals contribute to one cardiovascular thrombosis. The 
thrombotic event after the withdrawal of medication often results 
in poor outcomes with increase in the severity of the condition.7,12 
Therefore, surgeons should consider the risk of both haemorrhage 
and thrombosis during surgery in patients on anticoagulant/anti-
platelet medications.

Owing to the superior short-term results and non-inferior long-
term oncological outcomes of laparoscopic colon resection com-
pared with those of laparotomy, laparoscopic surgery is becoming a 
standard treatment for colon cancer worldwide as it has less risk of 
haemorrhage than laparotomy.13,14

Postoperative bleeding after laparoscopic colon resection oc-
curred in approximately 1.1% of cases in a Japanese randomized 

trial that compared the outcomes of laparoscopic colectomy and 
laparotomy in colon cancer.15 Some investigators have reported 
that the administration of aspirin without cessation during the 
perioperative period does not increase the haemorrhagic events 
during and after laparoscopic colorectal surgery.16–18 However, the 
risks of thrombotic events after laparoscopic colorectal surgery 
remain unclear. We, therefore, aimed to determine the incidence 
of cardiac and cerebral infarctions after laparoscopic colorectal 
resection.

2  |  METHODS

In this study, we retrospectively assessed the outcomes of 
2017 laparoscopic colorectal resections for adenocarcinoma of 
pathological stages 0-III performed between January 2010 and 
December 2013 in Hokkaido University Hospital and 17 collabora-
tive hospitals. Patients who had other synchronous or metachro-
nous cancers (excluding in situ cancer) within 5 years and received 
chemotherapy/radiotherapy prior to surgery were excluded. The 
endpoint evaluated in this study was the incidence of cardiac 
and cerebral infarctions after laparoscopic colorectal resection 
within 30 days after surgery. Further, the incidence of haemor-
rhage after laparoscopic colorectal resection was evaluated, and 
this was compared between the patients who were on antithrom-
botic agents (AT group) and those who were not (non-AT group; 
Figure  1). Postoperative complications were assessed according 
to the Clavien-Dindo classification.19 To assess the potential risk 
of cardiovascular attack in individual cases, congestive heart fail-
ure, hypertension, age of 75 years, diabetes mellitus, and stroke 
(CHADS2) scoring criteria (total point of each value: chronic heart 
failure, 1; hypertension, 1; over 75 years, 1; diabetes mellitus, 1; 
and history of cerebral infarction or transient ischemic attack, 2) 
were evaluated. This score was originally introduced as the risk 
score for stroke in cases with AF,20 and it has been reported to be 
useful in predicting the adverse cardiovascular events in coronary 
artery disease in patients without AF21 and prognostic stratifica-
tion of patients with coronary artery disease.22

F I G U R E  1  Patient flow diagram
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2.1  |  Statistical analysis

Continuous data were reported as mean and minimum and maxi-
mum values. All statistical tests were performed using an alpha level 
of 0.05 (two-sided). Chi-squared and Student's t tests were used 
for categorical and non-normal continuous data, respectively. The 
incidence of postoperative cardiovascular thrombotic and haemor-
rhagic complications was calculated and estimated with 95% confi-
dence intervals (CIs). All statistical analyses were performed using 
JMP Pro version 14.0 software (SAS Institute, Inc).

3  |  RESULTS

3.1  |  Patient characteristics and procedures

Laparoscopic surgeries were performed in 1152 male and 865 fe-
male patients with 1405 colon and 612 rectal cancers, respectively. 
Pathologically, the average tumour size was 36  mm and tumour 
stages were 0, I, II, and III in 131, 681, 624, and 581 patients, re-
spectively. The patients' average age and body mass index were 
68.9 years and 23.1 kg/m2, respectively. Of 2017 patients, 15% had 
preoperative comorbidity (American Society of Anesthesiologists 
[ASA] class III) and 30% had a history of smoking. Overall, 3%, 38%, 
17%, 8%, and 9% of patients had comorbidities of heart failure, high 
blood pressure, diabetes, history of stroke, and vascular diseases, 
respectively. Antithrombotic agents were consumed by 17% of the 
patients (Table 1).

3.2  |  Anti-thrombotic agents

The types (and perioperative rest periods) of the included an-
tithrombotic agents were aspirin in 58% (18.6 days), clopidogrel in 
19% (21.1 days), cilostazol in 13% (13.3 days), and warfarin potas-
sium in 21% (14.6  days) of the cases with antithrombotic agents. 
Single, double, and triple usage occurred in 70%, 20%, and 5% of 
cases, respectively, and heparin bridge was performed in 31% of the 
cases with antithrombotic agents. The mean CHADS2 score was 
1.17 (Table 2).

3.3  |  Short-term outcomes

Of the 2017 cases, 31%, 19%, 16%, and 18% of the cases under-
went laparoscopic right colectomy, sigmoidectomy, high and low 
anterior rectal resections, respectively. Surgical time and blood loss 
in the total cohort were 234 minutes and 56 mL, respectively, and 
7.7% had postoperative complications (Clavien-Dindo grade III or 
over). Four cases (0.2% with 95% Confidence Interval [CI], 0.08%-
0.5%) had cardiovascular thrombotic complications (all grades). On 
the other hand, haemorrhagic complications (all grades) occurred in 

19 cases (0.9% with 95% CI, 0.6%-1.5%; Table 3). Among them, only 
one case without antithrombotic agents experienced severe bleed-
ing that needed re-surgery; 10, six, and three cases experienced 
anastomotic bleeding, intraperitoneal bleeding, and haemorrhagic 
ulcer, respectively.

3.4  |  Details of thrombotic incidences

Of 2017 patients who underwent laparoscopic colorectal resec-
tion, one patient experienced cardiac, one experienced mes-
enteric infarction that needed surgical intervention, and two 
experienced cerebral infarction that was treated without surgical 
intervention. Among them, one patient who was on warfarin po-
tassium since previous stroke and had withdrawn 6 days before 
the surgery with alternative usage of heparin experienced stroke 
with major sequelae. There were two (0.34%) thrombotic compli-
cations in CHADS ≧ 2 and two (0.14%) in CHADS < 2, respectively 
(P = .39). However, the CHADS2 score was 2 in the case with se-
vere cardiac infarction and in the case with stroke with sequelae 
(Table 4).

TA B L E  1  Patient characteristics

Characteristic Value

Age, y 68.9 (25-96)

Sex

Male 1152 (57%)

Female 865 (43%)

Body mass index, kg/m2 23.1 (12.9-48.4)

Tumor location

Colon 1405 (70%)

Rectum 612 (30%)

Pathological stage

0 131 (6%)

I 681 (34%)

II 624 (31%)

III 581 (29%)

ASA

Class 3 or 4 295 (15%)

Previous laparotomy 435 (22%)

Smoking history 613 (30%)

Preoperative comorbidity

Chronic heart failure 51 (3%)

Hypertension 761 (38%)

Diabetes mellitus 344 (17%)

History of stroke or TIA 160 (8%)

Cardiovascular disease 185 (9%)

CHADS2 score 1.17 (0-5)

Medication of antithrombotic agents 344 (17%)
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3.5  |  Comparison of the cases with and without 
anti-thrombotic agents in haemorrhage events

A total of 243 men and 101 women with a mean age of 73.7 years 
were assigned to the AT group, whereas 909 men and 764 women 
with a mean age of 67.9 years were allocated to the non-AT group. 
More cases with rectal cancer were included in the AT group than in 
the non-AT group. No differences in body mass index, pathological 
stages, and history of previous abdominal surgery were observed 
between the two groups. The frequency of preoperative comorbidi-
ties with ASA class greater than 3 (35.8% vs 10.3%, P < .0001) and 
smoking history (37.2% vs 29.0%, P =  .001) were higher in the AT 
group than in the non-AT group. Furthermore, the frequency of pre-
operative medical history with heart failure, hypertension, stroke, 
and cardiovascular disease was significantly higher in the AT group. 
CHADS2 score was significantly higher in the AT group than in the 
non-AT group (Table 5). There were no significant differences be-
tween the two groups in surgical procedures, types of anastomosis, 
and extent of lymph node dissection. Surgical time (225 vs 235 min-
utes, P  =  .98), rate of conversion to open surgery (2.3% vs 3.1%, 
P  =  .43), and rate of major postoperative complications (8.1% vs 
7.7%, P = .76) were similar between the groups. The thrombotic in-
cidence after laparoscopic colorectal resection was not significantly 
different between the two groups (0.2% vs 0.4%, P = .78). However, 
the incidence of postoperative haemorrhage (2.3% vs 0.7%, P = .01) 
and intraoperative blood loss (64.9 vs 53.8 mL, P = .09) were higher 
in the AT group than in the non-AT group. The incidence of major 
postoperative haemorrhage (Clavien-Dindo grade III) was also higher 
in the AT group than in the non-AT group (1.2% vs 0.2%, P = .04). The 
rate of major (Clavien-Dindo grade III) surgical site (intraperitoneal 
and anastomotic) bleeding was not significantly different; however, 
the incidence of major (Clavien-Dindo grade III) gastroduodenal 
haemorrhagic ulcer was higher in the AT group than in the non-
AT group (0.6% vs 0%, P = .02; Table 6). Details of gastroduodenal 
haemorrhagic incidences are shown in Table 7.

4  |  DISCUSSION

Here, we reported the incidence of postoperative cardiovascular 
thrombotic complications after laparoscopic colorectal resection in 
the Japanese real-world large cohort for the first time; such compli-
cations were rare compared to other postoperative complications, 
with 0.2% incidence in 2017 cases. However, if complications oc-
curred, they were critical, including severe cardiac infarction and 
stroke with major sequelae.

We evaluated the potential risks of cardiovascular thrombosis in 
each case by using CHADS2 score in which 2 points or more were 
considered high risks for cardiovascular thrombotic events both in 
the cases with and without AF.20–22 For instance, when the CHADS2 
score was 2 points, the occurrence of thrombotic attacks was 3.6% 
annually in AF cases20 and 3.3% in non-AF cases.21 In the current 
cohort, the mean CHADS2 score was 1.17, and 29% of the cases 
gained 2 points or more. There was no significant difference be-
tween the cases with CHADS ≧ 2 and CHADS < 2 in terms of the 
incidence of thrombotic attack. However, the score was 2 points in 
both two cases who suffered severe thrombotic attack (one case 

TA B L E  2  Antithrombotic agent usage

Characteristic Number (%)
Cessation 
period

Types of antithrombotic agents

Aspirin 194 (58%) 18.6 (1-180)

Clopidogrel 63 (19%) 21.1 (1-100)

Cilostazol 43 (13%) 13.3 (5-26)

Warfarin potassium 73 (21%) 14.6 (4-78)

Others 66 (20%)

Heparinization during the withdrawal 105 (31%)

Number of antithrombotic agents

1 241 (70%)

2 70 (20%)

3 or more 18 (5%)

Unknown 15 (4%)

TA B L E  3  Surgical outcomes

Procedures Right colectomy 633 (31%)

Transverse colectomy 86 (4%)

Left colectomy 118 (6%)

Sigmoidectomy 391 (19%)

High anterior resection 328 (16%)

Low anterior resection 364 (18%)

APR 56 (3%)

Others 40 (2%)

Anastomosis FEEA 766 (38%)

Triangular anastomosis 213 (11%)

DST 783 (39%)

Others 157(8%)

Lymph node dissection D0/1 70 (4%)

D2 617 (30%)

D3 1329 (66%)

Operative time (min) 234 (55-663)

Blood loss (mL) 56 (0-3300)

Conversion 60 (3.0%)

Postoperative 
complication 
(Grade ≥ III)a

155 (7.7%)

Postoperative 
thrombotic 
complication (All 
grades)a

4 (0.2%)

Postoperative bleeding 
(All grades)†

19 (1.2%)

Abbreviations: APR, abdominoperineal resection; DST, double stapling 
technique; FEEA, functional end-to-end anastomosis.
aClavien-Dindo classification.
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with postoperative cardiac infarction and one case with stroke with 
sequelae). Therefore, the surgeons need to consider that this critical 
complication could occur especially in cases with CHADS ≧ 2 and it 
directly leads to the crisis of loss of physical function once they occur.

The risks of thrombotic events after laparoscopic colorectal 
surgery compared to open procedures remain unclear in the liter-
ature. However, laparoscopic surgery has shown to be minimally 

invasive, with a significant reduction in the mortality risk in colorec-
tal surgery.23 Rajeev-Kumar et al reported the incidence of ischemic 
stroke, assessed using the US national database, as 0.084% and 0.2% 
in 30 and 90 days, respectively, after colectomy (36% of the proce-
dure was laparoscopic surgery). They reported a significantly lower 
risk of ischemic stroke with laparoscopic vs open colectomy (hazard 
ratio 0.59).24 A retrospective analysis of the Nationwide Inpatient 

TA B L E  4  Postoperative thrombotic events

Age /sex Date Complication Gradea 
Risk 
Scoreb AT Comorbidity Procedure

Operation 
time

Blood 
loss

72/F 2 Cardiac Infarction IIIb 2 No HT DM LAR Conversion 480 40

67/F 1 SMA thrombosis IIIb 1 No RC 242 600

64/F 5 TIA II 0 No LAR 330 330

70/M 2 Stroke IIdc 2 Warfarin 
(heparin)

AF Stroke HAR 215 215

Abbreviations: AT, medication of antithrombotic agents; DM, diabetes mellitus; DVT, deep venous thrombosis; HAR, high anterior resection; HT, 
hypertension; LAR, low anterior resection; RC, right colectomy; SMA, superior mesenteric artery; TIA, transient ischemic attack.
aClavien-Dindo classification.
bCHADS2 score.
cSequelae of hemiplegia.

Non-AT AT P-value

Age, y 67.9 (25-96) 73.7 (41-95) <.001

Sex

Male 909 (54%) 243 (71%) <.001

Female 764 (46%) 101 (29%)

Body mass index, kg/m2 23.1 (14.6-34.7) 23.2 (12.9-48.4) .19

Tumor location

Colon 1138 (68%) 266 (77%) .002

Rectum 535 (32%) 78 (23%)

Pathological stage

0 107 (6%) 24 (7%) .33

I 560 (34%) 121 (35%)

II 510 (31%) 114 (33%)

III 496 (30%) 85 (25%)

ASA

Class 3 or 4 172 (10%) 123 (36%) <.001

Previous laparotomy 370 (22%) 65 (19%) .16

Smoking history 485 (29%) 128 (37%) .01

Preoperative comorbidity

Chronic heart failure 17 (1%) 34 (10%) <.001

Hypertension 584 (35%) 177 (52%) <.001

Diabetes mellitus 233 (14%) 111 (32%) <.001

History of stroke or TIA 39 (2%) 121 (35%) <.001

Cardiovascular disease 63 (4%) 122 (36%) <.001

CHADS2 score 0.93 (0-5) 2.32 (0-5) <.001

Abbreviations: ASA, American Society of Anesthesiologists physical status classification; AT, cases 
with antithrombotic agents; non-AT, cases without antithrombotic agents; TIA, transient ischemic 
attack.

TA B L E  5  Comparison of patient 
characteristics between non-AT and AT 
groups
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Sample in the United States revealed that out of total 230 006 elec-
tive admissions for open colectomy, 1.0% experienced myocardial 
infarction, and 0.41% cardiac arrest.25 A meta-analysis showed that 
the laparoscopic right colectomy procedures had favourable out-
comes in terms of cardiac complications, including acute coronary 
syndrome.26 In the current study, we have shown that the incidence 
of cardiovascular thrombotic complications after laparoscopic col-
orectal resection in cancer patients was 0.2%, which was lower than 
previous reports. The laparoscopic approach might have contributed 
to the lower incidence.

According to the Japanese guidelines, discontinuing aspirin, 
clopidogrel, cilostazol, and warfarin potassium was recommended 
from 7, 14, 3, and 5 days before surgery to several days after sur-
gery. However, the withdrawal periods of aspirin, clopidogrel, ci-
lostazol, and warfarin potassium in our study were 18, 21, 13, and 
14 days, respectively, which were longer than those recommended. 
Nevertheless, the incidence of cardiovascular thrombotic complica-
tions in cases with anti-thrombotic agents was 0.4%, and the pro-
longed cessation of anti-thrombotic medication might not increase 
the rate of thrombotic event. This might be related to racial factors. 

Asians are not prone to coagulation, unlike other races,27 and the 
incidence of thrombotic attacks might be lower than assumed. Most 
of the reports that showed increased risk of thrombotic attack after 
cessation of anti-thrombotic agents were not from Asia.7–12

Further, the incidence of haemorrhage in cases with anti-
thrombotic agents after laparoscopic colorectal resection was evalu-
ated. We observed postoperative haemorrhagic events in 1.2% of the 
total cohort; this was comparable to the results of the Japan Clinical 
Oncology Group 0404, which is the Japanese classical randomized 
controlled trial comparing surgical outcomes between open and lap-
aroscopic colectomies, in which the postoperative haemorrhage was 
0.8% and 1.1% in open and laparoscopic procedures (P = .75), respec-
tively.15 When we compared cases with and without anti-thrombotic 
agents, the incidence of major haemorrhagic complications was sig-
nificantly higher in the AT group than in the non-AT group despite 
sufficiently long period of medication discontinuation. Based on the 
literature, the haemorrhagic complications did not increase after ab-
dominal surgery without withdrawal of aspirin,15–18 whereas it could 
increase after the procedure with heparin bridge.28,29 In the current 
study, the assessment by haemorrhagic site showed that the rate of 

TA B L E  6  Comparison of the surgical outcomes between non-AT and AT groups

Non-AT AT P-value

Procedures§ Right colectomy 513 (31%) 120 (36%) .15

Transverse colectomy 70 (4%) 16 (5%)

Left colectomy 92 (5%) 26 (8%)

Sigmoidectomy 321 (19%) 70 (21%)

High anterior resection 275 (16%) 53 (16%)

Low anterior resection 318 (19%) 46 (14%)

APR 49 (3%) 7 (2%)

Others 35 (2%) 5 (2%)

Anastomosis§ FEEA 653 (39%) 132 (40%) .61

Triangular anastomosis 628 (38%) 137 (40%)

DST 183 (11%) 30 (9%)

Others 129 (8%) 27 (8%)

Lymph node dissection D0/1 59 (4%) 11 (3%) .07

D2 501 (30%) 116 (34%)

D3 1113 (67%) 216 (63%)

Operative time (min) 235 (55-663) 225 (70-600) .98

Blood loss (mL) 53.8 (0-3300) 64.9 (0-1310) .09

Conversion 52 (3.1%) 8 (2.3%) .43

Postoperative complication (Grade ≥III)a 128 (7.7%) 28 (8.1%) .76

Postoperative cardiovascular thrombotic complication (all grades)a 6 (0.4%) 1 (0.2%) .78

Postoperative bleeding (all grades)a 11 (0.7%) 8 (2.3%) .01

Postoperative bleeding (Grade ≥III)a 4 (0.2%) 4 (1.2%) .04

Anastomosis and intraperitoneal bleeding 4 (0.2%) 2 (0.6%) .27

Bleeding from ulcer 0 (0%) 2 (0.6%) .02

Abbreviations: APR, abdominoperineal resection; AT, cases with antithrombotic agents; DST, double stapling technique; FEEA, functional end-to-end 
anastomosis; non-AT, cases without antithrombotic agents.
aClavien-Dindo classification.
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severe haemorrhage from surgical site (anastomosis and peritoneal 
cavity) was similar in both groups. Instead, the rate of haemorrhagic 
gastric ulcer was higher in AT group than in the non-AT group. All 
three patients who experienced gastric haemorrhage were on aspi-
rin. It is well-known that aspirin itself could induce gastric ulcer.30,31 
Therefore, surgeons should attend more carefully to haemorrhagic 
ulcer and screen patients to determine whether they have ulcers 
preoperatively, especially in patients on antithrombotic agents. Two 
out of three patients who had gastric ulcers had heparinization be-
fore and after the surgery in the present study; therefore, it is possi-
ble that the heparinization encouraged the haemorrhagic diathesis. 
Surgeons may therefore need to take gastric bleeding into careful 
consideration when they perform laparoscopic colorectal surgery in 
a patient on antithrombotic medication.

One limitation of this study is the low incidence rate of the eval-
uated endpoints. To confirm the result of the current study, studies 
with more cases are needed in the future. Moreover, we could not 
accurately assess the relationship between the types and duration of 
the withdrawn medications and the incidence of thrombotic events 
because of its low rate of incidence. We investigated the outcomes 
in patients who underwent surgery between 2010 and 2013, and 
there were only few patients using direct oral anticoagulants such 
as dabigatran, edoxaban, and rivaroxaban, which are novel alter-
native agents to warfarin that were introduced in 2011. Their anti-
coagulation effects are similar or superior to those of warfarin,32 
their dose adjustment is easier, and their incidence of cerebral bleed-
ing is lower than that of warfarin.

Nevertheless, we reported here, for the first time, the incidence 
of postoperative cardiovascular thrombotic complications after lap-
aroscopic colorectal resection in a Japanese real-world large cohort. 
In the future, we will investigate this topic in a larger nationwide 
cohort to confirm the results of this study. Our study implies that 
thrombotic events after laparoscopic colorectal cancer resection 
are rare but may lead to poor outcomes requiring heavy interven-
tion or resulting in sequelae. Therefore, surgeons should consider 
the potential risk of thrombosis during surgery. Based on our data 
from the current study, there is not enough evidence for deriving 
the implication of the aggressive intervention to avoid thrombotic 
complications during the perioperative period, such as continuing 
the anticoagulant/antiplatelet medication or additional anticoagu-
lant/antiplatelet medication. However, surgeons should dedicate ef-
forts to lessen the surgical stress and consider more straightforward 
procedures when possible, especially in cases with higher CHADS2 
scores. For patients receiving anticoagulant/antiplatelet medica-
tions, medication withdrawal should be limited sufficiently to the 
crucial period.

5  |  CONCLUSIONS

The incidence of the cardiovascular thrombotic complications after 
laparoscopic colorectal resection in cancer patients was 0.2%. 
Cardiovascular thrombotic complications were rare compared TA
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to other postoperative complications. However, critical cardio-
vascular complications could occur even after minimally invasive 
surgery. Therefore, surgeons should take more care regarding 
these complications, given the aging population on antithrombotic 
medication.
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