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Abstract

Objective: The objective of this study was to examine the use and outcomes of perioperative anticoagulation (AC) in obese
patients with a known history of venous thromboembolism event (VTE). Method: A retrospective review of a prospective da-
tabase for patients with a VTE history undergoing bariatric and general surgery at a single center (1/2008-12/2017) was per-
formed. Factors assessed included demographics, surgical details, and outcomes. Results: Sixty-five patients underwent 76
procedures: 46 females (71%); mean age 51 years (range 26-73), mean weight 284 pounds (range 110-558), mean body mass
index 45 (range 19-87). Comorbidities include hypertension (60%), gastroesophageal reflux disease (54%), osteoarthritis (49%),
obstructive sleep apnea (45%), and diabetes (37%). Operations: 22 general surgeries (29%), 20 sleeve gastrectomies (26%),
12 revisions/conversions (16%), 12 Roux-en-Y gastric bypasses (16%), and 10 gastric bands (13%). Modalities: 67% laparo-
scopic, 28% robotic, and 5% open. Twenty-two patients (34%) had a pre-operative inferior vena cava filter placed with no
complications. The mean length of stay was 4.4 days (range 1-31). Complications: seven 30-day readmissions (9%), one
30-day reoperation (1%), and two 90-day VTEs (3%). Thirty-day readmissions: four for inability to tolerate PO, two for small
bowel obstruction, and one for symptomatic anastomotic ulcer. Conclusions: In our patients, post-operative AC could be
started without an increased risk of bleeding in patients with a history of VTE undergoing bariatric surgery.
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Resumen

Objetivo: Examinar el uso y los resultados de la anticoagulacion perioperatoria en pacientes baridtricos con antecedentes de
tromboembolia venosa (TEV). Método: Revision retrospectiva (base de datos prospectiva) de pacientes sometidos a cirugia
general y bariatrica (1/2008-12/2017). Se evaluaron datos demogréficos, detalles quirdrgicos y resultados. Resultados: Ses-
enta y cinco pacientes se sometieron a 76 procedimientos: 46 mujeres (71%), edad media 51 afios (rango: 26-73), peso
medio 284 libras (rango: 110-558), indice de masa corporal medio 45 (rango: 19-87). Comorbilidad: hipertension (60%), en-
fermedad por reflujo gastroesofdgico (54%), osteoartritis (49%), apnea obstructiva del suefio (45%), diabetes (37%). Opera-
ciones: 22 cirugia general (29%), 20 gastrectomias en manga (26%), 12 revisiones/conversiones (16%), 12 Y-de-Roux (16%),
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10 bandas gastricas (13%). Modalidades: 67% laparoscdpica, 28% robdtica, 5% abierta. A 22 pacientes (34%) se les coloco
un filtro de vena cava inferior preoperatorio sin complicaciones. La estancia media fue de 4.4 dias (rango: 1-31). Complica-
ciones: 7 reingresos a los 30 dias (9%), 1 reoperacion a los 30 dias (1%), 2 TEV a los 90 dias (3%). Reingresos a los 30
dias: 4 por incapacidad para tolerar la via oral, 2 obstrucciones de intestino delgado y 1 ulcera anastomdtica sintomatica.
Conclusiones: En nuestros casos, la anticoagulacion posoperatoria pudo iniciarse sin aumento del riesgo de sangrado en
pacientes con antecedentes de TVE sometidos a cirugia baridtrica.

Palabras clave: Anticoagulacion. Cirugia bariatrica. Trombosis venosa profunda. Obesidad mdrbida. Embolia pulmonar.

|ntroduction

Bariatric patients are at an increased risk of venous
thromboembolism events (VTE) due to a combination
of factors, such as high body mass index (BMI), im-
mobility, weight-related ventilation disorders (i.e., ob-
structive sleep apnea [OSA] and obesity hypoventilation
syndrome), and venous stasis disease'2. The dilemma
is with respect to the concurrent prevention of VTE
while avoiding bleeding events for bariatric patients
undergoing major operations. Current literature reports
the incidence of 30-day post-operative, symptomatic
VTE in the bariatric population as 0.4% and 0.42% in
the 90-day post-operative period®*. Furthermore, VTE
incidence following bariatric procedures ranges from
1% to 5.4% and < 1% for laparoscopic procedures'.
Despite a low incidence of VTE following bariatric pro-
cedures, autopsies performed on 10 post-bariatric pa-
tients revealed pulmonary embolism (PE) as the cause
of death in 30% of the patients®. While no exact epi-
demiological data are available, the incidence of PE is
estimated at 60-70/100,000, and that venous thrombo-
sis is approximately 124/100,000 of the general popu-
lation®, emphasizing the high prevalence of both fatal
and non-fatal VTEs. A 2018 study reviewing the impact
of bariatric surgery complications on clinical outcomes
suggests that initiatives focused on reducing post-
operative VTE have the greatest potential to lower
mortality and readmission after bariatric surgery’.

Chemoprophylaxis of VTE must be balanced with the
inhibition of hemorrhagic events. A recent article review-
ing patients with chronic anticoagulation (AC) undergo-
ing bariatric procedures found patients to be at higher
than average risk for post-operative complications and
readmissions®. The authors state that attention to AC
protocols and operative technique is necessary to de-
crease perioperative risk in this population. A meta-anal-
ysis of 19 studies found a weighted mean incidence of
major bleeding in 2% with weight-adjusted, prophylactic
heparin®. Optimal perioperative AC and the resulting oc-
currence of post-operative bleeding events or acute

thrombotic events in patients with a known history of
VTE have not been well-established. We hypothesize
that there is a very low risk of bleeding complications in
bariatric patients with a history of VTE. Therefore, the
goal of this study was to examine the use and outcomes
of perioperative AC in obese patients with a known his-
tory of VTE, undergoing bariatric and general surgical
procedures at a Metabolic and Bariatric Surgery Ac-
creditation and Quality Improvement Program Center of
Excellence.

Material and methods

After approval of our Institutional Review Board ap-
proval was obtained, our prospective database was
retrospectively reviewed for patients with a VTE his-
tory who underwent primary and secondary bariatric
and non-bariatric procedures from January 2008
through December 2017. Independent demographic
variables included age, gender, weight, and BMI. Ex-
amined comorbidities included diabetes, hypertension
(HTN), gastroesophageal reflux disease (GERD), os-
teoarthritis (OA), and OSA. The surgical details in-
clude procedure type, modality, presence of inferior
vena cava filter (IVCF), and perioperative AC. Out-
comes were reported as the length of stay (LOS), 30-
day readmission, 30-day reoperation, 30-day and
90-day VTE, bleeding events, and mortality.

The prophylactic protocol used at this institution in-
cluded the use of 5000 units of low molecular weight
heparin (LMWH) given subcutaneously preoperatively
in combination with bilateral lower-extremity intermit-
tent pneumatic compression unless the patient had a
contraindication such as lymphedema. Patients were
encouraged to ambulate 3-4 h following extubation and
every 3-4 h while admitted. Patients with a BMI >
50 kg/m? were also discharged with 40 mg subcutane-
ous post-operative enoxaparin sodium twice daily for
14 days. If a patient was taking therapeutic doses of
AC, for example, warfarin or apixaban, discussions with
the prescribing physician and recommendations for
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perioperative AC were made. The patients were in-
structed to discontinue the use of home AC preopera-
tively for a pre-determined number of days (e.g.,
clopidogrel held 10 days before surgery) and use sub-
cutaneous enoxaparin sodium until the morning of sur-
gery. Postoperatively, full AC with subcutaneous
enoxaparin sodium based on weight was resumed after
48 h to a maximum of 100 mg/kg. This was continued
until the recommencement of the patient’s home medi-
cation. For patients with a BMI > 60 kg/m2, vascular
surgery consultation was obtained for the evaluation of
potential placement of a prophylactic IVCF. Patients
who refused IVCF were treated with AC through enoxa-
parin sodium as noted above. Oral contraceptive pills
were held 1 month before and 1 month following sur-
gery. Smoking cessation was required for 6 weeks be-
fore primary bariatric procedures and confirmatory
testing was performed using carboxyhemoglobin and
nicotine levels. Patients with a known hypercoagulable
state were referred to hematology for evaluation and
recommendations before surgery. Non-compliant pa-
tients did not undergo elective operations.

Statistical analysis

Descriptive statistics were calculated for the overall
sample. Data are reported as mean + SD (range) for
continuous variables and frequency (%) for categori-
cal variables.

Results
Patient demographics

Sixty-five patients underwent 76 surgical proce-
dures over the 10-year period. Table 1 shows the
baseline demographic data of patients who underwent
primary and secondary bariatric procedures between
2008 and 2017. Of these, the majority were female
(71%) and the mean age for all patients was 51 years
(range 26-73 years). The average BMI was 44.8 kg/m?
(range 20.0-87.0 kg/m?), and the average weight in
pounds was 284 with a range of 110-558. Most pa-
tients were noted to have class Il obesity, with a BMI
> 40.0 kg/m2. The following co-morbidities were identi-
fied: HTN (n = 39; 60%), GERD (n = 35; 53.8%), OA
(n = 32; 49.2%), OSA (n = 29; 44.6%), and diabetes
mellitus (n = 24; 36.9%). Of the 54 patients who un-
derwent bariatric procedures, 22 (41%) had pre-oper-
ative IVCF in place. The range in time of placement

Table 1. Patient demographics

Variable n =65 (%)
Gender

Female 46 (71)

Male 19 (29
Age, years 51.0 + 12.2* (26-73)
Caucasian 160 (76.9)
BMI 44.6 + 11.6* (20-87)
<300 6(9.2)
30.0-39.9 13 (20)
40.0-49.9 28 (43.1)
50.0-59.9 12 (18.5)
>60.0 6(9.2)

Weight, pounds 284.0 + 89.2* (110-558)

Therapeutic AC* 15.0 (23.1)

Co-morbidities
OSA 29 (45)
HTN 39 (60)
GERD 35 (54)
OA 32 (49)
DM 24 (37)
IVCF# 22(33.8)

*Data are reported as mean + SD (range) for continuous and frequency (%) for
categorical measures. AC: anticoagulation; includes warfarin, rivaroxaban, enoxaparin
sodium, and apixaban. ¥ICVF: inferior vena cava filter; pre-operative; BMI: body mass
index; OSA: obstructive sleep apnea; HTN: hypertension; GERD: gastroesophageal
reflux disease; OA: osteoarthritis; DM: diabetes mellitus.

before the surgery spanned from 16 years (for a re-
mote history of VTE) up to 5 days preoperatively. Six
were placed specifically for VTE prophylaxis before
surgery (mean 17-day preoperatively). Fifteen patients
(23%) were on therapeutic pre-operative AC; agents
included warfarin, rivaroxaban, enoxaparin sodium,
and apixaban.

Operative details

Overall patients underwent procedures that includ-
ed herniorrhaphy (hiatal, internal, umbilical, ventral,
and incisional), adhesiolysis, cholecystectomy, repair
of intestinal perforation, and colon resection (total
n = 76). Table 2 illustrates the operative details of the
76 cases performed.

A minimally invasive approach was used in 95% of
the cases with no conversions to open. The mean LOS
was 4.4 days (1-31 days). The data were further strati-
fied into patients who underwent bariatric procedures
(n = 65). Of the 42 primary bariatric procedures per-
formed, 15 patients had a pre-operative IVCF in place,
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Table 2. Operative details of the studied cohort

Table 3. Post-operative outcomes of the studied cohort

Variable n =76 (%) Variable n =76 (%)
General Surgery 22 (29) LOS (day) 44 +71%(1-31)
Gastric Band 10 (13) n (%)
Sleeve Gastrectomy 20 (26) VTE
30-day 0(0)
Roux-en-Y Bypass 12(16) 90-day 2(2.6)
Revision/Conversion 12 (16) 30-day readmissions 7(9)
30-day reoperations 1(1)
Modality Conversion to open 0(0)
Laparoscopic 51(67) Bleeding event 0(0)
Robot-assisted 21 (28) Mortality 0(0)
Open 4 (5)

with six placed specifically for VTE prophylaxis before
surgery (mean 17-day preoperatively). No IVCF-related
complications occurred. Thirty-day complications in-
cluded seven readmissions (9%). Four readmissions
were for inability to tolerate oral (PO) intake, two were
for small bowel obstruction, and one was for a symp-
tomatic anastomotic ulcer evidenced by syncope sec-
ondary to anemia. The patient with a symptomatic ulcer
had a suspected bleeding event but was never con-
firmed during the workup. There were no other bleeding
events that occurred. All readmitted cases were man-
aged nonoperatively with esophagogastroduodenos-
copy or placement of a nasogastric tube as indicated.
No mortalities or reoperations occurred. All bariatric
patients who had a pre-operative IVCF received pre-
operative heparin and those who were started on post-
operative enoxaparin sodium within 24 h, were
discharged on it with no bleeding complications or re-
admissions. Of the 15 patients that were on home AC,
11 (73%) received post-operative enoxaparin or heparin
and were discharged on the former, while the remainder
were discharged on their prior home regimen. No read-
missions or bleeding events were noted in this group.
Of the 76 patients in the cohort, the occurrence of
30- and 90-day clinically significant VTEs was zero
and two (2.6%), respectively. Of the two patients re-
admitted for 90-day VTE, both were bariatric cases.
One was a laparoscopic Roux-en-Y and the second
was a laparoscopic gastric banding procedure
(Table 3). Both patients were Caucasian; the former
was a 63-year-old female, with a BMI of 54 kg/m?and
the second patient was a 61-year-old male, with a BMI
of 37 kg/m2. One patient had an IVCF placed preop-
eratively secondary to her habitus, and the second
patient had an IVCF placed after thrombectomy for the

LOS: length of stay; VTE: venous thromboembolism event.

DVT in the lower extremity on readmission. The fe-
male patient had a history of a DVT and received
pre-operative heparin per institution protocol but to
our knowledge was not on any home AC. Both pa-
tients received post-operative enoxaparin sodium.

Discussion

While the incidence is low, PE is the most common
cause of post-discharge mortality after bariatric sur-
gery and is a feared complication'. Bariatric surgery
patients are at least at moderate risk of thromboem-
bolism and ideally should be started on combined
mechanical and pharmacological prophylaxis'. This
study aimed to evaluate the incidence of VTE in a
single institution population cohort to better assess
the optimal timing of AC treatment in patients with a
history of VTE and the risk of occurrence of post-
operative hemorrhagic events. Several risk factors
must be taken into account when planning the ideal
perioperative VTE prophylaxis, including a history of
prior VTE2 The American Society for Metabolic and
Bariatric Surgery (ASMBS) released an updated state-
ment on VTE prophylaxis in the bariatric surgery pop-
ulation, which states the lack of class | evidence to
provide guidance®. However, nine recommendations
were given which include mechanical prophylaxis and
early ambulation for all bariatric surgery patients; a
combination of mechanical and chemoprophylaxis
based on clinical judgment and bleeding risk; LMWH
may offer better VTE prophylaxis than unfractionated
heparin without increasing bleeding risk — though the
evidence is conflicting; the use of IVCFs should be
used in conjunction with chemical and mechanical
prophylaxis in select high-risk patients. The authors
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also stated that most VTE events occur in the first
30 days after discharge. However, there was not
enough evidence to recommend a specific duration of
prophylaxis extension. The ASMBS also states that
individual practices developed and adhered to prophy-
lactic protocols show a reduction in the incidence of
VTE complications.

In 2012, the American College of Chest Physicians
released evidence-based clinical practice guidelines
with respect to the prevention of VTE in non-orthope-
dic surgical patients'?. Recommendations for mechan-
ical or chemical prophylaxis for patients undergoing
bariatric surgery were stratified by the patients’ risk of
thrombotic events. Virtually all bariatric patients are
categorized as moderate risk and some even high
depending on other co-morbidities. Moderate-risk pa-
tients are placed on either LMWH or mechanical pro-
phylaxis. High-risk patients without a high risk of
bleeding are placed on either AC in addition to me-
chanical prophylaxis. If there is a significant risk of
major bleeding complications, mechanical prophylaxis
is preferred until the risk of bleeding diminishes and
pharmacologic prophylaxis may be initiated. The use
of IVCF as a primary VTE prophylaxis was not recom-
mended. No level 1 evidence was provided for optimal
perioperative AC bridging for patients on prior thera-
peutic AC. In essence, the choice of prophylaxis
should be determined based on the provider’s indi-
vidual risk assessment of the patient.

A 2013 study evaluated the prevalence of in-hospital
VTE among post-bariatric surgery patients’. PE was
diagnosed in 0.9% and DVT without PE was found in
1.3% of patients. IVCF was placed in 0.3% of all pa-
tients who underwent bariatric procedures and in
10.5% of patients with a VTE. The authors were un-
able to determine if the filters were placed before or
after the development of the VTE. Of note, the in-
hospital mortality of patients with a PE and an IVCF
was 3.9% compared to 2.7% of those with a PE and
no filter (not a statistically significant difference). Con-
versely, of patients with a DVT, in-hospital mortality
was 0% with a filter and 1.3% without (p = 0.009),
suggesting a potential propensity for patients with
DVT. In comparison, a 2010 study found that IVCF did
not reduce the incidence of post-operative VTE or
mortality and that 57% of patients with an IVCF place
experienced a fatal PE or complication related to the
filter itself**. However, due to the relatively rare inci-
dence of post-operative VTE, the lack of statistical
power to demonstrate significant harm related to IVCF
is a confounding variable.

Prophylactic planning in obese patients remains un-
standardized. A single academic institution demon-
strated effective risk reduction with the implementation
of VTE prophylactic protocols for patients who under-
went bariatric surgery'. Before the protocol, VTE and
bleeding occurred in 1.6%, respectively. After protocol
initiation, the incidence of VTE decreased to zero.
Post-operative bleeding events increased to 2.7%;
however, the incidence of severe bleeding, defined as
requiring blood transfusion or re-operation, only oc-
curred in 1.6% of the post-protocol group, which was
no different than the pre-protocol incidence.

At our institution, VTE incidence was 2.6% (n = 2),
which is higher than the stated literature. Given the
small sample size, an overestimate of the magnitude
is not unexpected. We also assume the degree of
adherence to VTE prophylaxis is consistent but can
contribute to increased incidence. Aminian et al.’®
aimed to generate a risk calculator for post-discharge
VTE events in patients undergoing primary and revi-
sional bariatric surgery. The study found that patients
who developed post-discharge VTE as compared to
those with no VTE were black, male, had higher BMI,
increased age, and had a high prevalence of the fol-
lowing medical conditions at baseline: congestive
heart failure, peripheral vascular diseases, paraple-
gia, and chronic obstructive pulmonary disease. Both
of our patients had factors that placed them at higher
risk including age > 60 years, male sex, and super-
obesity (BMI = 50kg/m?). Bariatric centers can decide
whether to be conservative or aggressive when con-
sidering extended pharmaco-prophylaxis in the set-
ting of patients with a history of VTE, keeping in mind
the potential benefits and complications of the avail-
able medication options. The question of choosing a
stop point on estimated post-discharge VTE to guide
extended pharmaco-prophylaxis should be consid-
ered. Particularly, patients with a prior history of VTE
are at higher risk of reoccurrence and may warrant
extended therapy.

The next question begs how to adequately carry out
which AC for the bariatric patient. A large literature
review by Huo and Muntz showed that LMWH was
efficacious and associated with lower rates of clini-
cally relevant bleeding complications”. LMWH has a
longer half-life, carries less risk for heparin-induced
thrombocytopenia, and has similar rates of post-oper-
ative hemorrhage when compared to unfractionated
heparin (1.6%)'. Our study results support this; most
patients were started on post-operative AC within 12 h
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or bridged to their home reagent. There were no clini-
cally significant bleeding events.

Post-discharge VTE in bariatric patients need prophy-
laxis. It is reasonable to consider a pre-operative risk
assessment and stratify patients based on a calculated
VTE risk. The likelihood of post-operative bleeding
should be taken into consideration; from our study re-
sults, we support the resumption of full AC. Those with
a prior VTE and other subset higher risk populations
may benefit from extension pharmaco-prophylaxis.

Conclusions

Obese patients with a history of VTE can undergo
bariatric and general surgical procedures with a low
incidence of post-operative VTE or bleeding events.
While the overall incidence rate is low, clinically fatal
VTE is a single cause of mortality easily amenable to
reduction by a systematic change in practice. There-
fore, each institution should implement a VTE prophy-
laxis protocol to decrease the occurrence of clinically
significant DVT and PE. The choice of prophylaxis
should be based on the specific assessment of each
patient’s risk for VTE or bleeding; however, LMWH
has generally been shown to be superior. Post-oper-
ative AC can be started within 12 h of surgery and
patients at high risk should be considered for exten-
sion pharmaco-prophylaxis. Further prospective stud-
ies are needed to consider the optimal dose, time, and
frequency of VTE post-discharge prophylaxis.
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