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Abstract
Purpose Venous thromboembolism (VTE) following rectal surgery is a significant and preventable cause of morbidity and
mortality, yet the true prevalence is not well established. This systematic review and meta-analysis assessed the available
literature and determined its prevalence following rectal surgery.
Methods A systematic review assessed the prevalence of VTE following rectal surgery. In addition, we evaluated whether
subgroups (open vs. minimally invasive or benign vs. malignant resections) impacted on its prevalence or rate of deep venous
thrombosis (DVT) or pulmonary embolism (PE).
Result Thirty-eight studies met the predefined inclusion criteria. The aggregate prevalence of VTE following rectal surgery was
1.25% (95% CI 0.86–1.63), with DVT and PE occurring in 0.68% (95% CI 0.48–0.89) and 0.57% (95% CI 0.47–0.68) of
patients. VTE following cancer and benign resection was 1.59% (95% CI 0.60–1.23 and 1.5% (95% CI 0.89–2.12) respectively.
The prevalence of VTE in patients having minimally invasive resection was lower than those having open surgery [0.58% (16/
2770) vs. 2.22% (250/11278); RR 0.54, 95% CI 0.33–0.86].
Conclusion This review observed that there is sparse evidence on prevalence of VTE following rectal surgery. It provides
aggregated data and analysis of available literature, showing overall prevalence is low, especially in those having minimally
invasive procedures.
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Introduction

Venous thromboembolism (VTE) following surgery is a
significant and preventable cause of morbidity and mor-
tality. VTE has an estimated incidence of 15–40% in pa-
tients undergoing general surgical procedures when they
are not given thromboprophylaxis [1, 2]. Alarmingly,
0.8% to 2.0% of all deaths following general surgical
procedures are attributable to pulmonary embolism (PE)
[3]. This represents a key modifiable risk. More specifi-
cally, major abdomino-pelvic procedures are known to
confer a higher risk of VTE [4]. Within rectal surgery,
the majority of major pelvic surgeries are performed for

neoplastic or inflammatory conditions, both of which are
substantial independent risk factors for VTE [5–8]. Other
risk factors attributable to rectal surgery include placing
the patient in lithotomy position and prolonged procedure
duration [9].

Despite concerns over the incidence of VTE in pelvic sur-
gery, there remains limited evidence of the true prevalence of
VTE following rectal surgery. The majority of rectal surgery
studies, to date, report VTE as secondary outcomes, without
specifically looking at subgroups or risk profiles.

At present, there is no international consensus regarding
the optimal thromboprophylaxis in patients having rectal sur-
gery [10]. The National Institute for Health and Clinical
Excellence (NICE) recommends that for patients having ma-
jor abdomino-pelvic cancer surgery, clinicians should consid-
er extended pharmacological prophylaxis [11]. However,
there is considerable debate as to the agent, method and length
of thromboprophylaxis [12]. The aim of this systematic re-
view and meta-analysis was to review the available literature
to date and determine the prevalence of VTE in rectal surgery.
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In addition, we sought to ascertain the difference in prevalence
between minimally invasive and open surgery and between
benign and neoplastic disease and in so doing focus attention
on those that may benefit from extended prophylaxis.

Methods

A systematic review of the literature was performed according to
the guidelines and recommendations of the preferred reporting
items for systematic reviews and meta-analyses (PRISMA)
checklist [13]. Institutional approval was not required for this
review.

Search strategy

An electronic search for relevant publications was performed
in June 2018 using a number of online resources including the
following: Pubmed, Embase, Scopus and the Cochrane col-
laboration databases. The following search terms were used in
the search algorithms:

i. (Venous thromboembolism) AND (colorectal) AND
(surgery)

ii. (Venous thromboembolism) AND (rectum) AND
(surgery)

iii. (Venous thromboembolism) AND (colon) AND
(surgery)

iv. (Thrombosis) AND (colorectal) AND (surgery)
v. (Thrombosis) AND (rectum) AND (surgery)
vi. (Thrombosis) AND (colon) AND (surgery)

Inclusion criteria

To be included in the study, the following criteria had to be
reported:

1. VTE, DVT or PE must have been documented as a com-
plication and be extractable from the reported data.

2. Indication for surgery was reported.
3. Surgical procedure involved a major operation on the

rectum.
4. Studies must have a clear research methodology.
5. Full-text versions of the article must be available.

Exclusion criteria

Studies were excluded if they were:

1 Case reports or editorial letters

2. If the studies were unclear whether surgery had been per-
formed on the rectum. (i.e. Hartmann’s procedures
grouped with anterior resections)

3. Trans-anal surgery
4. If patients did not have surgery for rectal pathology
5. If the studies combined colon and rectal surgery and sub-

group results could not be distinguished from each other
6. If publication was not in English

Data extraction

Two reviewers (JH and PB) reviewed the literature databases
according to the search strategy that was outlined above. Each
of the reviewers extracted the following data from every ap-
propriate publication: title and publication details (first author,
journal of publication, year of publication, country of publi-
cation), study population characteristics (number in study,
number undergoing rectal surgery), type of study
(Randomised Control Trial, Case Series or Comparative
Study), type of surgery performed (open, laparoscopic, robot-
ic, comparisons), database used (single centre, multicentre,
national database), study anatomy specificity (colorectal, rec-
tal) disease pathology (benign, malignant), and whether the
study was specifically aimed at examining VTE rates or just
reported VTE as a secondary outcome of an alternative re-
search question. The outcomes of each study as outlined in
the outcomes of interest (i.e. prevalence of VTE, DVTand PE)
were also recorded.

In cases where the study reported DVT and PE and it was
unclear whether the event occurred in the same patient, the
study was excluded from the VTE analysis, but each individ-
ual DVT and PE were included in their respective analyses.

Each reviewer independently recorded the data in separate
databases. Databases were only compared once each reviewer
had completed their reviewing process to limit the risk of
selection bias. Any dispute was reviewed and arbitrated by a
third independent person (MK). The database was examined
for duplicates, which were removed, and any disparities in the
collection of data were clarified.

Outcomes of interest

The following outcomes were used to assess thromboembolic
disease in the setting of post-operative recovery from rectal
surgery:

Primary outcome

The primary outcome of this study was the prevalence of VTE
(DVT/PE) in patients who had undergone rectal surgery.
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Secondary outcomes

To assess if subgroups had an impact on prevalence of VTE

1. Pathology of disease (benign vs. neoplastic)
2. Method of resection (open vs. minimally invasive)

Statistical analysis

Microsoft Office Excel 2011 (Excel for Mac) [Computer
programme] Version 14.0. Redmond, Washington, USA.
© Microsoft Corporation, 2010 was used to calculate
weighted sum of squared differences between individual
study effects and the pooled effect across studies for
descriptive data analyses, with the weights being those
used in the pooling method [14]. A continuity correc-
tion of 0.5 was added to outcomes where 0 events were
reported [15]. Statistical analyses comparing surgical
techniques and operations for malignant vs. benign dis-
ease were performed using Review Manager (RevMan)
[Computer program] Version 5.3. Copenhagen: the
Nordic Cochrane Centre, the Cochrane Collaboration,
2014. Binary outcome data were reported as risk ratios
(RR) and 95% confidence interval (95% CI) were esti-
mated using the Mantel–Haenszel method. Pooled esti-
mates of differences were calculated, using random

effects models where necessary to account for potential
inter study heterogeneity. Heterogeneity was assessed by
I-squared statistics (I2), with > 50% being considered as
considerable heterogeneity. Sensitivity analyses were
carried out where appropriate. P values < 0.05 were
considered significant.

Quality assessment

The quality of the studies included in this systematic review
was assessed using the Jadad score for Randomised Control
Trials [16] and the Newcastle–Ottawa score for non-
randomised studies [17]. The quality score rating was deter-
mined for each publication.

Results

Literature search and study characteristics

The literature search was carried out according to the strategy
outlined above. The initial search yielded 2593 studies. A grey
literature review was also performed, and a further 13 studies
were added. After duplicates were removed, 1457 studies
were selected for abstract review. Following abstract review,
196 papers were deemed appropriate for full-paper review.
Thirty-eight studies satisfied the inclusion and exclusion

 Records identified through database searching 

2593 Citation(s)

1457 Records after Duplicates removed

Inclusion/Exclusion

Criteria Applied

 Additional records identified through other sources 

13 Citation(s)

1261 Articles Excluded

After Title/Abstract Screen

196 Full text articles assessed for eligibility

Inclusion/Exclusion

Criteria Applied

Cant extrapolate  73

Conference abstract  21

Letter  3

No access  34

Not English  1

Not rectal  4

Not relevant  5

158 Full-text articles excluded

38  Articles Included

Fig. 1 PRISMA diagram
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criteria (Fig. 1). In total, included studies comprised of 13 case
series, 23 comparative studies, and 2 randomised controlled
trials. The characteristics of the included studies are
summarised in Table 1.

Quality assessment and risk of bias

All studies scored at least six or above in the Newcastle
Ottawa Scale [50]. The two randomised control trials were
assessed with the Jadad score. See Table 1 for scores.

Prevalence of venous thromboembolism in all rectal
surgery

Twenty-eight studies reported the rate of VTE in rectal
surgery. Ten studies reported DVT and PE separately.
These studies were not included in calculation of VTE
prevalence as there was no way of determining if pa-
tients reported to have PE were the same as the patients
with DVT. A number of studies used the ACS-NSQIP
database to report VTE in rectal surgery for cancer. In
order to prevent overlap of cases, only Chapmans study

was used for this analysis as it had the largest cohort
[18].

The prevalence of VTE in patients undergoing rectal sur-
gery was 1.25% (95% CI 0.86–1.63). The distribution of re-
sults is demonstrated in Fig. 2.

Prevalence of deep venous thrombosis in all rectal
surgery

Prevalence of DVT was reported by 32 studies. Studies by
Xenos, Holubar, Nurkin, and Park were excluded from
this analysis due to risk of overlap with other studies
using the ACS-NSQIP database [29, 43, 47, 49]. The
prevalence of DVT in patients having rectal surgery was
0.68% (95% CI 0.48–0.89). The distribution of results is
demonstrated in Fig. 3.

Prevalence of pulmonary embolism in all rectal
surgery

Twelve studies reported pulmonary embolism occurring
in patients undergoing rectal surgery. Again, studies by

Study Events Sample Size Outcome SE CI lower CI upper
Dosokey 
2017

2 118
0.0169 0.0120 -0.0065 0.0404

Law 2017 2 391 0.0051 0.0036 -0.0020 0.0122
Goto 2017 4 328 0.0122 0.0061 0.0002 0.0241
Gorgun 2016 1 56 0.0179 0.0179 -0.0171 0.0529
Lee 2016 6 231 0.0260 0.0106 0.0052 0.0468
Buchs 2015 1 33 0.0303 0.0303 -0.0291 0.0897
Huang 2015 1 916 0.0011 0.0011 -0.0010 0.0032
Liu 2015 2 111 0.0180 0.0127 -0.0070 0.0430
Rao 2015 2 82 0.0244 0.0172 -0.0094 0.0582
Zeng 2015 2 294 0.0068 0.0048 -0.0026 0.0162
Bökkerink 
2015

3 477
0.0063 0.0036 -0.0008 0.0134

Nelson 2015 114 6414 0.0178 0.0017 0.0145 0.0210
Georgiou 
2014

3 100
0.0300 0.0173 -0.0039 0.0639

Liang 2013 6 344 0.0174 0.0071 0.0035 0.0314
Wallaert 
2012

21 1377
0.0153 0.0033 0.0087 0.0218

Kang 2012 375 72055 0.0052 0.0003 0.0047 0.0057
Liang 2011 1 28 0.0357 0.0357 -0.0343 0.1057
Park 2011 1 210 0.0048 0.0048 -0.0046 0.0141
Desouza 
2011

3 82
0.0366 0.0211 -0.0048 0.0780

Greenbla� 
2011

81 5420
0.0149 0.0017 0.0117 0.0182

Buchberg 
2011

171 6153
0.0278 0.0021 0.0236 0.0320

Larson 2010 1 100 0.0100 0.0100 -0.0096 0.0296
Park 2010 1 123 0.0081 0.0081 -0.0078 0.0241
Ng 2008 3 99 0.0303 0.0175 -0.0040 0.0646
Fowkes 2007 2 55 0.0364 0.0257 -0.0140 0.0868
Larsen 2005 1 86 0.0116 0.0116 -0.0112 0.0344
Guillou 2005 2 292 0.0068 0.0048 -0.0026 0.0163
Camilleri 
2001

1 106
0.0094 0.0094 -0.0091 0.0279

Summary Random 
Effects 

I2 = 88.79
0.0125 0.0020 0.0087 0.0163

0
1
2
3
4
5
6
7
8
9

10
11
12
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Fig. 2 VTE prevalence in rectal surgery
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Xenos, Holubar and Nurkin were excluded from our
analysis to prevent overlap from the ACS-NSQIP data-
base [29, 43, 49]. The prevalence of PE in rectal sur-
gery was 0.57% (95% CI 0.47–0.68). The distribution
of results is demonstrated in Fig. 4.

Prevalence of venous thromboembolism in rectal
surgery for cancer vs. benign disease

No studies made a comparison of rectal surgery for
benign disease vs. cancer. We were able to gather data

-7 -5 -3 -1 1 3 5 7 9 11 13 15

Study Events Sample 
Size

Outcome SE CI lower CI upper

Mar�n AN 2018 3 325 0.00923 0.00533 -0.00121 0.01968
Chapman 2017 135 12818 0.01053 0.00091 0.00876 0.01231
Dosokey 2017 2 118 0.01695 0.01198 -0.00654 0.04044
Law 2017 2 391 0.00512 0.00362 -0.00197 0.01220
Gorgun  2016 1 56 0.01786 0.01786 -0.01714 0.05286
Lee 2016 6 213 0.02817 0.01150 0.00563 0.05071
Bökkerink 2015 3 477 0.00629 0.00363 -0.00083 0.01341
Buchs NS 2015 1 33 0.03030 0.03030 -0.02909 0.08970
Huang 2015 1 916 0.00109 0.00109 -0.00105 0.00323
Liu P 2015 2 111 0.01802 0.01274 -0.00695 0.04299
Nelson 2015 14 6414 0.00218 0.00058 0.00104 0.00333
Rao 2015 2 82 0.02439 0.01725 -0.00941 0.05819
Zeng 2015 2 294 0.00680 0.00481 -0.00263 0.01623
Dobbins 2014 55 6970 0.00789 0.00106 0.00581 0.00998
Liang 2013 6 344 0.01744 0.00712 0.00349 0.03140
Kang 2012 375 72055 0.00520 0.00027 0.00468 0.00573
Desouza 2011 3 82 0.03659 0.02112 -0.00481 0.07799
Liang 2011 1 28 0.03571 0.03571 -0.03429 0.10571
Park JS 2011 1 210 0.00476 0.00476 -0.00457 0.01410
Larson 2010 1 100 0.01000 0.01000 -0.00960 0.02960
Gouvas  2009 2 88 0.02273 0.01607 -0.00877 0.05423
Ng 2008 3 99 0.03030 0.01750 -0.00399 0.06459
Fowkes 2007 2 55 0.03636 0.02571 -0.01403 0.08676
Guillou 2005 2 292 0.00685 0.00484 -0.00264 0.01634
Larsen 2005 0.5 86 0.00581 0.00822 -0.01030 0.02193
Kakuda 2003 1 22 0.04545 0.04545 -0.04364 0.13455
Leroy 2003 2 102 0.01961 0.01386 -0.00757 0.04678
Camilleri 2001 1 106 0.00943 0.00943 -0.00906 0.02792
Summary 0.00681 0.00105 0.00476 0.00886

Fig. 3 DVT prevalence in rectal surgery
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from studies on benign and malignant disease for our
own analysis. Three studies reported VTE prevalence in
patients having rectal surgery for benign disease. The
mean prevalence from these studies was 1.5% (95%
CI 0.89–2.12) (Fig. 5). Twenty-four studies reported
VTE prevalence in patients having rectal surgery for
cancer. The mean prevalence of these was 0.92%
(95% CI 0.60–1.23). The distribution of these results
is displayed in Fig. 6.

Prevalence of venous thromboembolism in open vs.
minimally invasive rectal surgery

Nine studies compared surgical technique/approach. We
compared open resection vs. minimally invasive surgical
(MIS) resection. Our analysis demonstrated that the

prevalence of VTE in patients undergoing rectal surgery
is lower in those having MIS compared to open surgery
[0.58% (16/2770) vs. 2.22% (250/11278); RR 0.54,
95% CI 0.33–0.86] (Fig. 7).

Within the MIS cohort, we were able to perform a
small subgroup analysis comparing laparoscopic vs. ro-
botic surgery using three studies that made this compar-
ison. There was no difference in the prevalence of VTE
whether laparoscopic or robotic surgery was used as the
MIS modality to perform rectal resection [0.36% (1/280)
vs. 1.03% (3/290); RR 0.53, 95% CI 0.12–2.34]
(Fig. 8).

Fourteen studies reported prevalence of VTE in open sur-
gery. When combined, these observed a prevalence of VTE in
1.49% (95% CI 0.68–2.30) (Fig. 9). For the MIS cohort, the
prevalence was 0.52% (95% CI 0.27–0.77) (Fig. 10). Within

Study Events Sample 
Size

Outcome SE CI lower CI upper

Dosokey 2017 2 118 0.0169 0.0120 -0.0065 0.0404
Goto 2017 4 328 0.0122 0.0061 0.0002 0.0241
Law 2017 2 391 0.0051 0.0036 -0.0020 0.0122
Gorgun  2016 1 56 0.0179 0.0179 -0.0171 0.0529
Lee 2016 6 231 0.0260 0.0106 0.0052 0.0468
Bökkerink 2015 1 106 0.0094 0.0094 -0.0091 0.0279

Buchs NS 2015 1 33 0.0303 0.0303 -0.0291 0.0897

Huang 2015 1 916 0.0011 0.0011 -0.0010 0.0032
Liu P 2015 2 111 0.0180 0.0127 -0.0070 0.0430
Rao 2015 2 82 0.0244 0.0172 -0.0094 0.0582
Zeng 2015 2 294 0.0068 0.0048 -0.0026 0.0162
Georgiou 2014 3 100 0.0300 0.0173 -0.0039 0.0639

Liang 2013 6 344 0.0174 0.0071 0.0035 0.0314
Kang 2012 375 72055 0.0052 0.0003 0.0047 0.0057
Desouza 2011 3 82 0.0366 0.0211 -0.0048 0.0780
Greenbla� 2011 81 5240 0.0155 0.0017 0.0121 0.0188

Liang 2011 1 28 0.0357 0.0357 -0.0343 0.1057
Park JS 2011 1 210 0.0048 0.0048 -0.0046 0.0141
Larson 2010 1 100 0.0100 0.0100 -0.0096 0.0296
Park JS 2010 1 123 0.0081 0.0081 -0.0078 0.0241
Ng 2008 3 99 0.0303 0.0175 -0.0040 0.0646
Guillou 2005 2 292 0.0068 0.0048 -0.0026 0.0163
Larsen 2005 1 86 0.0116 0.0116 -0.0112 0.0344
Camilleri 2001 1 106 0.0094 0.0094 -0.0091 0.0279
Summary 0.0092 0.0016 0.0060 0.0123 -5 -3 -1 1 3 5 7 9 11 13 15
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this, the prevalence for laparoscopic surgery was 0.49% (95%
CI 0.24–0.75) (Fig. 11) (15 studies) vs. 0.59% (CI − 0.02–2.3)
for robotic surgery (Fig. 12) (4 studies).

Discussion

Some studies have reported an incidence of VTE in 4–17% of
patients having major colorectal surgery [5, 50–53]. However,
the majority of these are asymptomatic, with no major mor-
bidity. Despite this, VTE (especially PE) is a feared compli-
cation following surgery, and the use of in-hospital (plus ex-
tended duration thromboprophylaxis) following major general
surgical procedures to prevent DVT and PE is supported by
level 1 evidence [54, 55]. To date, there has been limited data
on the prevalence and factors associated with VTE in patients
having rectal surgery. This review observed that the preva-
lence of VTE in patients undergoing rectal surgery of
1.25%. This review also makes clear that the overwhelming
majority of the evidence relating to the prevalence of VTE in
rectal surgery is retrospective, with only five studies in this
analysis specifically examining the rate of VTE as their pri-
mary endpoint. All five of these studies examined the broader
category of colorectal surgery as opposed to more specifically
rectal surgery.

From our analysis, we found an aggregate prevalence of
DVT of 0.68% from 32 studies (629 events from a sample
of 102,887). The PE rate we discovered was 0.57% from
12 studies (127 events from a sample of 20,479). This was
a surprising result as we would have anticipated the PE rate
to be considerably lower than DVT. Interestingly, only one
study (Lee et al.) specifically reported prevalence of PE
[25].

Buchberg et al. [3] utilised a large national database
from the Healthcare Cost and Utilization Project
Nationwide Inpatient Sample (NIS) to assess the preva-
lence of VTE following colorectal surgery. Specifically,
they sought to evaluate if laparoscopy reduced the preva-
lence of VTE. They noted higher rates of VTE in both
laparoscopic and open surgery (2.87% and 2.78% respec-
tively). However, the number of open resections was sub-
stantially more (n = 5941 open vs. n = 212 laparoscopic
resection). Using the same database, Wallaert et al. noted
a lower VTE rate (1.53%) when rectal surgery was per-
formed for inflammatory disease [7]. Interestingly, we ob-
served that minimally invasive surgical techniques ap-
peared to be associated with a significantly lower rate of
VTE when compared with open procedures (prevalence
0.52% vs. 1.49%). We also observed a higher rate of
VTE in those having resection for benign pathology 1.5%

Fig. 7 MIS Vopen surgery

Fig. 8 Lap V robot surgery
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(95% CI 0.89–2.12) vs. those for cancer resection 0.92%
(95% CI 0.60–1.23). Reasons for this, including confound-
ing factors, are not easily identified, but it is notable that
the benign cohort has a substantially smaller sample size.
To date, only two randomised controlled trials have report-
ed VTE in rectal surgery, Guillou et al and Ng et al [44,
46]. Overall, their VTE rate was 0.68% and 3.03%. Guillou
et al. reported VTE in rectal surgery as a subgroup analysis

of their primary endpoint in colorectal surgery. In their
comparison, Ng et al. observed 0% incidence of VTE in
laparoscopic surgery and 6.25% incidence in open surgery.
These findings are in keeping with our finding that MIS is
associated with a lower rate of VTE in rectal surgery pa-
tients than open resection. One concern over giving earlier
thromboprophylaxis post-operatively is the risk of post-
operative haemorrhage [56]. However, there is reasonable

Study Events Sample 
Size

Outcome SE CI lower CI upper

Dosokey 2017 2 118 0.0169 0.0120 -0.0065 0.0404
Bökkerink 2015 3 477 0.0063 0.0036 -0.0008 0.0134
Huang 2015 0.5 424 0.0012 0.0017 -0.0021 0.0044
Liu P 2015 2 111 0.0180 0.0127 -0.0070 0.0430
Rao 2015 2 45 0.0444 0.0314 -0.0172 0.1060
ZENG 2015 1 182 0.0055 0.0055 -0.0053 0.0163
Georgiou 2014 3 100 0.0300 0.0173 -0.0039 0.0639
Buchberg 2011 165 5941 0.0278 0.0022 0.0235 0.0320
Desouza 2011 2 46 0.0435 0.0307 -0.0168 0.1037
Greenbla� 2011 74 4380 0.0169 0.0020 0.0130 0.0207

Park JS 2011 1 80 0.0125 0.0125 -0.0120 0.0370
Ng 2008 3 48 0.0625 0.0361 -0.0082 0.1332
Guillou 2005 2 132 0.0152 0.0107 -0.0058 0.0362
Camilleri 2001 1 106 0.0094 0.0094 -0.0091 0.0279
Summary 0.0149 0.0041 0.0068 0.0230 0
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Fig. 9 VTE in open surgery

Fig. 10 VTE prevalence in MIS

Int J Colorectal Dis (2019) 34:849–860 857



evidence to suggest this risk is relatively low [12, 57]. As a
result, some organizations like the American College of
Chest Physicians [11] and the European Society for
Medical Oncology have now recommended extended
thromboprophylaxis following major cancer surgery [58,
59]. Interestingly, the National Comprehensive Cancer
Ne twork gu ide l ines on ly recommend ex tended
thromboprophylaxis in high VTE risk patient. However, a
recent review by Rausa et al. did not observe a difference
in rates of symptomatic pulmonary embolism between the
standard and extended thromboprophylaxis [60].

Ultimately, VTE is a multifactorial event and there-
fore complete prevention is not attainable, even with
extended or alternative methods of prophylaxis. Patient
factors, comorbidities, features of the disease (extent,
systemic complications and prior therapies, etc.) and op-
erative approaches all affect a patient’s risk profile
[3–9].

The main limitation of our study is the heterogeneity be-
tween the 38 studies included for analysis. The studies inves-
tigate a wide variety of topics attributable to colorectal surgery
such that the prevalence of VTE in most of them is reported as
a secondary outcome and our results are impacted by this.

There is considerable variability between the sizes of the
included studies, and these were conducted over a time frame
of 18 years (2001–2018). Moreover, only two studies had a
prospective and randomised nature. The fact that the majority
of the patients contributing to the size of our sample are se-
lected from non-randomised observational studies impacts the
robustness of our results. Just five studies had VTE as a pri-
mary outcome measure; all of these were based on colorectal
surgery and did not specifically relate to rectal surgery.
However, we exclusively included patients that had only rectal
surgery from this data. As the literature relating to VTE spe-
cifically in rectal surgery was sparse, we had to include a
further 33 studies that reported VTE rates in rectal surgery

Fig. 11 VTE prevalence in laparoscopic surgery

Fig. 12 VTE in robotic surgery
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as a secondary outcome. These shortcomings reduced the
availability of information with regard to thromboprophylaxis
type and duration and diagnostic criteria for VTE.
Furthermore, it meant that useful comparisons between symp-
tomatic diagnoses and non-symptomatic diagnoses could not
be made. Despite these limitations, our study demonstrates
that the prevalence of VTE in patients undergoing rectal sur-
gery appears to be lower than previous historical accounts,
especially when minimally invasive approaches to resection
are feasible. Advice to extend VTE thromboprophylaxis after
rectal cancer surgery may represent overtreatment in this
context.
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