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Background
Venous thromboembolism (VTE), which includes deep vein thrombosis (DVT) and pulmonary embolism (PE), is a known cause of morbidity and mortality after bariatric surgery.
However, the data concerning appropriate thromboprophylaxis after bariatric surgery
is uncertain. The objective of this study was to evaluate the efficacy and safety of extended
duration thromboprophylaxis in post-bariatric surgery patients.
Methods
We conducted a retrospective study of consecutive patients who underwent bariatric surgery from November 2014 to October 2018 at King Fahad General Hospital in Jeddah,
Saudi Arabia. All included patients were treated with extended duration thromboprophylaxis.
Results
We identified 374 patients who underwent bariatric surgery during the study period. Of
these, 312 patients (83%) were followed for at least 3 months. The most common type
of surgery was a laparoscopic sleeve gastrectomy (N=357) and the median weight was
110 kg. The cumulative incidence of symptomatic postoperative VTE at 3 months was
0.64% (95% confidence interval, 0.20‒1.52). All events occurred after hospital discharge.
The most commonly used pharmacological prophylaxis (91%) for VTE prevention after
bariatric surgery was enoxaparin 40 mg subcutaneously twice daily for 10‒14 days after
hospital discharge. There were no reported cases of bleeding or VTE related mortality
after 3 months.
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Conclusion
Extended thromboprophylaxis after bariatric surgery appears to be an effective and safe
strategy for VTE prevention. Large prospective studies are needed to evaluate the optimal
thromboprophylaxis regimen after bariatric surgery.
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INTRODUCTION
Obesity is a global nutritional problem, putting a high
burden on health care resources [1]. The incidence of obesity
has been increasing dramatically in the last 3 decades, affecting more than one third of the general population in Saudi
Arabia [2]. Bariatric surgeries, which include gastric sleeve,
bypass, and banding, are widely used procedures to reduce
weight and the incidence of related co-morbidities in obese
patients [3]. Venous thromboembolism (VTE), which in-

cludes deep vein thrombosis (DVT) and pulmonary embolism
(PE), is a known cause of morbidity and mortality after
bariatric surgery [4]. Obesity is an independent risk factor
for VTE; a body mass index (BMI) ≥30 kg/m2 has been
shown to increase the VTE risk 2-fold [5]. The reported
postoperative incidence of VTE after bariatric surgery, however, varies widely, from 0.2 to 5% [1, 6]. Similarly, the
rate of bleeding after surgery varies from 0% to 6% [7].
This variation is likely due to differences in patient characteristics, the type of bariatric surgery, dose of thromboprophylaxis (weight adjusted vs. fixed dose), duration of thrombo-
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prophylaxis, and outcomes measured (symptomatic vs.
asymptomatic VTE). Fatal PE is a frequent cause of postoperative mortality in the bariatric surgery population [8,
9]. An autopsy study of 10 patients who died after Roux-en-Y
gastric bypass concluded that PE was the cause of death
for 3 patients [10]. Reported risk factors for VTE after bariatric surgery include: aged over 50 years, postoperative anastomotic leak, history of smoking, and a prior VTE [11].
Although the rate of VTE after bariatric surgery is modest,
the increasing prevalence of obesity and bariatric surgeries
could lead to a considerable number of VTE complications.
VTE is a preventable disease, and thromboprophylaxis is
a key strategy for reducing VTE-related mortality and morbidity after bariatric surgery.
There is no consensus regarding the optimal dose or duration of thromboprophylaxis. Despite an agreement that VTE
prevention is necessary after bariatric surgery, data concerning the optimal thromboprophylaxis regimen is lacking. Since
the majority of VTE complications occur after hospital discharge, an extended thromboprophylaxis approach is necessary, especially for high risk patients [12]. The Michigan
Bariatric Surgery Collaborative study, which was conducted
to compare different types of thromboprophylaxis, showed
that low-molecular-weight heparin (LMWH) was superior
to unfractionated heparin (UFH) for thromboprophylaxis
after bariatric surgery with a similar risk of bleeding [13].
Scholten et al. [14] reported greater efficacy with enoxaparin
40 mg twice daily compared to 30 mg twice daily in preventing VTE complications with similar bleeding risk among
patients undergoing bariatric surgery.
We believe that an extended thromboprophylaxis regimen
is an effective strategy for preventing VTE complications
after bariatric surgery. We retrospectively assessed the risk
of VTE, bleeding, and mortality among patients undergoing

bariatric surgery who received extended fixed dose thromboprophylaxis.

MATERIALS AND METHODS
We conducted a retrospective study of patients who underwent bariatric surgery at King Fahad General Hospital,
Jeddah, Saudi Arabia from November 2014 to October 2018.
We included adult patients (≥18 yr), with BMIs ≥30 kg/m2
who underwent a sleeve gastrectomy, gastric bypass, or gastric banding. Patients on a full dose of anticoagulation treatment were excluded.
A standardized protocol of 10–14 days of extended thromboprophylaxis was implemented at our institution. The following data on identified patients were collected by reviewing the electronic medical record: demographics, weight,
BMI, comorbidities, surgery modality, VTE-related complications, mortality, and bleeding. The dose and duration of
thromboprophylaxis including pharmacological and mechanical prophylaxis were recorded. Follow-up data were
extracted from the day of admission to the last encounter
or death.
The primary outcome of the study was the incidence of
symptomatic VTE, including PE, DVT, and splanchnic vein
thrombosis within 3 months of bariatric surgery in patients
who received thromboprophylaxis. A VTE was recorded after
objective identification using a computed tomography pulmonary angiography or a ventilation-perfusion lung scan
for PE; a Doppler ultrasonography for DVT; or a CT scan
or Duplex ultrasound for splanchnic vein thrombosis.
Bleeding was defined according to the International Society
on Thrombosis and Hemostasis [15]. The study was approved
by the Institutional Review Board and was conducted in

Table1. Demographic data and clinical characteristics.
Characteristics
Age (mean±SD, yr)
Female sex: No. (%)
Weight (kg)–median (IQR)
Type of surgery: No. (%)
Gastric sleeve
Gastric bypass
Gastric banding
Approach: No. (%)
Laparoscopic
Open
Co-morbidities: No. (%)
DM
HTN
Heart failure
COPD
Previous history of VTE
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Total patients
(N=374)

Patients with at least
3 months follow up
N=312 (83%)

Patients with less than
3 months follow up
N=62 (17%)

36.07 (10.06)
273 (72.99)
110.4 (30.25)

36.38 (10.22)
236 (75.64)
110 (29.25)

31.15 (8.57)
37 (59.67)
113.85 (40.27)

357 (95.45)
15 (4.01)
1 (0.26)

297 (95.19)
13 (4.1)
1 (0.32)

60 (96.77)
2 (3.22)
0

367 (98.12)
1 (0.26)

307 (98.39)
0

60 (96.77)
1

47 (12.56)
52 (13.90)
0 (0)
0 (0)
1 (0.26)

43 (13.78)
49 (15.70)
0 (0)
0 (0)
1 (0.32)

4 (6.45)
3 (4.83)
0 (0)
0 (0)
0 (0)
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Table 2. Venous thromboembolism events after bariatric surgery.
Patient

Age

Sex

BMI
(kg/m2)

1

35

F

60

None

2

50

M

52

Diabetes,
hypertension

Co-morbidities

Type of surgery
Sleeve gastrectomy
laparoscopic
Sleeve gastrectomy
laparoscopic

accordance with local research ethics.

Thromboembolic
events and site
DVT proximal left
upper limb
DVT proximal left
lower limb

Days after
surgery
21
70

Type of
prophylaxis
Enoxaparin 60 mg
twice daily
Enoxaparin 40 mg
twice daily

DISCUSSION

Statistical analysis
We used JASP software (University of Amsterdam,
Amsterdam, The Netherlands), version 0.11.1 to carry out
the statistical analysis. Categorical variables were presented
as frequencies and proportions, and as median and interquartile ranges (IQR) for continuous variables.

RESULTS
In total, 374 patients underwent bariatric surgery between
November 2014 and October 2018. Of these, 312 patients
(83%) completed at least 3 months of follow up, while 62
(17%) completed their follow up at another hospital or were
followed for less than 3 months.
Patient characteristics are shown in Table 1. The mean
age of all patients was 36 years (standard deviation±10 yr)
and most them were under 50 years of age. There were
more females (273; 73%) than males (101; 27%). The majority
of patients (357; 95%) underwent sleeve gastrectomy, while
15 patients (4%) had a gastric bypass, and 1 underwent gastric
banding. The median body weight was 110 kg (IQR, 84–180).
The BMIs of 239 patients (64%) were between 40 and 59
and were ≥60 in 11 patients (3%). The median follow up
time was 4 months (IQR, 0–10).
All patients received thromboprophylaxis after surgery.
The majority of patients (91%) were prescribed enoxaparin
40 mg subcutaneously twice daily for 10–14 days. However,
enoxaparin 40 mg once daily was prescribed in 8% of patients
and 3 patients were prescribed UFH 5000 units twice daily
for 10–14 days due to elevated serum creatinine. All the
patients were mobilized on post-operation day 1. Mechanical
thromboprophylaxis using graduated compression stocking
(GCS) or intermittent pneumatic compression (IPC) were
not used on our patients. Additionally, antiplatelet medications were not administered to any patient after surgery.
The cumulative incidence of symptomatic postoperative
VTE at 3 months was 2/312 patients, or 0.64% (95% confidence interval, 0.20–1.52). Both VTE cases were diagnosed
after hospital discharge. Details regarding the patients who
developed VTE are shown in Table 2. At the 3-month follow
up, there was no reported bleeding or VTE-related mortality.
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In this study of patients undergoing bariatric surgery, we
have demonstrated that extended duration thromboprophylaxis is effective and safe in preventing VTE after bariatric
surgery. Nearly all patients in this cohort were managed
with a fixed dose of enoxaparin 40 mg twice daily for 10–14
days. The bleeding and mortality rate were 0% at the 3-month
follow up.
Our results are consistent with other studies suggesting
that an extended duration of thromboprophylaxis may be
more effective and safer than in-hospital thromboprophylaxis.
In one prospective study, the rate of postoperative VTE and
bleeding was 0% for 735 patients who underwent bariatric
surgery and received extended duration (1–3 wk) thromboprophylaxis with LMWH [16]. Similarly, Tseng et al. [6],
in a retrospective study of 817 patients, reported a 0.5%
rate of postoperative VTE in those managed with extended
duration (10 days) of tinzaparin.
Early mobilization is essential for this population; therefore, the patients in our study were mobilized on post-operative day 1. Mechanical prophylaxis including GCS and IPC
were not used in our patients due to the difficulty in applying
these devices in morbidly obese patients. In addition, only
limited data based on retrospective studies have compared
mechanical prophylaxis to pharmacological prophylaxis
[17, 18]. However, patients with a high risk of bleeding
may benefit from mechanical prophylaxis.
Many proposed regimens of thromboprophylaxis have
been used postoperatively in bariatric surgery patients, however, the optimal dose and duration is uncertain. Agarwal
et al. [19] concluded in a systematic review that UFH 5000
units three times daily or enoxaparin 30–40 mg twice daily
are acceptable choices for extended thromboprophylaxis. In
a systematic review and meta-analysis of 19 studies assessing
the efficacy and safety of thromboprophylaxis after bariatric
surgery, the authors concluded that a fixed thromboprophylaxis dose was as effective as a weight adjusted dose with
lower bleeding complications [20]. In contrast, Ikesaka et
al. [7] conducted a meta-analysis evaluating the efficacy and
safety of weight adjusted thromboprophylaxis (defined as
more than enoxaparin 30 mg twice daily or UFH 5000 units
three times daily or equivalent) compared to lower, fixed
dose thromboprophylaxis after bariatric surgery. They included 6 studies and the rate of VTE was lower in the weight
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adjusted thromboprophylaxis group (0.5% vs. 2%) without
an increased risk of major bleeding [7].
The lack of high-quality randomized trials to assess the
appropriate dose and duration of thromboprophylaxis after
bariatric surgery has generated a wide variation in published
guidelines. In addition, the heterogeneity of available data
regarding the type of bariatric surgery, the outcomes measured, type and dose of pharmacological prophylaxis, and
duration of extended prophylaxis have added more complexity to determining the most effective and safest thromboprophylaxis regimen for this population. Therefore, The
American College of Chest Physicians has not reported specific recommendations for this population [21]. However,
the VTE risk after bariatric surgery is considered moderate
based on the risk scores used (Caprini or Rogers). Therefore,
thromboprophylaxis was recommended but with no specific
guidelines for the dose or duration. The European Society
of Anesthesiology has recommended extended duration
thromboprophylaxis for 10–15 days with LMWH 4000 to
6000 IU every 12 hours for high risk patients [22]. They
define high risk VTE patients as those aged ＞55 years, with
a BMI ＞55 kg/m2, and a history of VTE, venous disease,
sleep apnea, hypercoagulability, or pulmonary hypertension.
The American Society for Metabolic and Bariatric Surgery
has suggested extended duration thromboprophylaxis, but
due to insufficient data they have not specified a dose or
duration [23].
The rate of VTE after bariatric surgery is modest but with
the global increase of obesity and associated need for bariatric
surgery as an effective approach to reduce weight and the
incidence of co-morbidities related to obesity, VTE remains
an important preventable complication in this population.
Additional large, high quality, randomized, and prospective
studies are needed to address unanswered questions regarding
VTE prevention in bariatric surgery.
Our study is limited by its retrospective nature and its
inclusion of patients only from a single center. Additionally,
3 months of follow up was not available for the 62 patients
(17%) who followed up at another hospital after surgery.
Furthermore, the sample size and total number of VTE events
were relatively small, which prevented us from performing
an analysis to identify risk factors for VTE after bariatric
surgery.
In summary, VTE is a preventable complication that poses
a risk of morbidity and mortality after surgery. However,
extended duration thromboprophylaxis appears to be effective after bariatric surgery without increasing the bleeding
risk. Additional prospective trials are needed to evaluate
the best regimen for VTE prevention after bariatric surgery.
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