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trol, and VTE prophylaxis
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 Introduction

Despite seemingly uniform and essential components of a 
bariatric surgery program, there remains significant variabil-
ity in patient experience and perioperative care from one pro-
gram to the next [1]. The patient experience begins as early 
as access to surgery, and is multifaceted, including program 
marketing efforts, community outreach, and network of local 
primary care providers and their outlook on bariatric surgery. 
Ultimately, bariatric surgery programs should strive for a 
positive patient experience that balances accessibility and 

efficiency with quality, maintaining standards of care and 
implementing evidence-based protocols or pathways for best 
practices. This chapter will focus on specific phases of the 
patient experience through a bariatric surgery program, from 
initial encounter through surgery, including in-depth review 
of various evidence-based perioperative pathways.

 Access to Care

Although bariatric surgery remains the most effective and 
durable therapy for obesity, patient access to care remains a 
significant problem. According to estimates from the 
American Society for Metabolic and Bariatric Surgery 
(ASMBS), about 15 million Americans suffer from morbid 
obesity, but only 1% of those eligible for treatment with bar-
iatric surgery actually receive such therapy (in 2017, this 
amounted to 228,000 procedures performed) [2]. There is a 
lack of universal coverage for bariatric surgery as a treatment 
for the chronic disease that is morbid obesity, unlike other 
life-threatening diseases such as heart disease, cancer, and 
diabetes. Moreover, around 25% of those patients being eval-
uated for bariatric surgery are denied insurance coverage 
three times before obtaining approval, a majority of whom 
felt their health worsened over that period of time [3].

There are other factors that influence ease of access to bar-
iatric surgery, including insurance mandates and primary care 
provider perceptions regarding surgery as a treatment. The 
most significant mandate by payers is that of preoperative 
weight loss with specific time periods, which is not supported 
by any reasonable medical evidence, but has been shown to 
increase patient dropout from bariatric surgery programs as 
wait times continue to get longer [4, 5]. Equally important is 
the approach to and management of obesity by the primary 
care provider (PCP). In a recent study surveying primary pro-
viders in a health network, the majority of PCPs believed that 
lifestyle modifications and dietary changes were the most 
effective modality for the treatment of obesity and, despite 
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demonstrating appropriate knowledge of and indications for 
bariatric surgery, infrequently referred patients for surgical 
evaluation [6]. Finally, patient and family bias can negatively 
influence the decision to pursue bariatric surgery, with the 
common perceptions that such therapy is drastic in nature 
with concerns regarding its safety or that it demonstrates a 
lack of will power by taking the easy way out [7].

Most bariatric surgery programs offer an introductory 
information/orientation session with potential patients. This 
is often the first point of contact between a program and a 
patient. These sessions can take different forms, including in 
person or online, and in group forums or individual settings. 
Pre-surgery information sessions are essential for patient 
education and effective in establishing expectations, includ-
ing details regarding surgery, potential complications, life-
style changes, and nutrition counseling [8]. Additionally, 
online training has been shown to be as effective in engaging 
the patient and relaying the information as in-person  sessions 
[9]. However, Miletics et  al. published a study comparing 
their program’s patients’ progression to surgery after in-per-
son vs. online sessions and found that patients attending in-
person sessions were more likely to progress to surgery (78% 
attended office visits vs. 67% for online attendees, and 40% 
progressed to surgery vs. 30% for online) [10]. The most 
startling of these findings is the dramatic patient dropout 
from initial information session to office consultation and 
even more pronounced from office visit to surgery. Several 
factors have been identified as contributors to this phenom-
enon, including patient concerns regarding surgical risk and 
complications, self-perceived inability to make behavioral 
changes or suitability for surgery, impact on family life, and 
PCP miscommunication [11]. Certainly, these domains 
should be the focus of efforts to improve patient education, 
dissemination of information, and communication among 
patients and other healthcare providers alike.

 Program Pathways and Patient Experience

The American College of Surgeons (ACS) and ASMBS 
joined to create a combined program for accreditation of bar-
iatric surgery centers known as the Metabolic and Bariatric 
Surgery Accreditation and Quality Improvement Program 
(MBSAQIP). This program includes a data registry for pro-
grams to track outcomes, for continual quality improvement, 
and for patient safety initiatives. A center may become 
MBSAQIP-accredited after an initial application with an 
extensive review process including on-site review, to ensure 
the proper infrastructure, resources, and practices are in 
place. One important component of this is the verification of 
bariatric-specific protocols and pathways, which help to 
ensure that the highest standards for the care of the bariatric 
patient are upheld.

 Program Progression

Patients with morbid obesity who are being evaluated for 
treatment through bariatric/metabolic surgery undergo a 
thorough multidisciplinary evaluation as an initial key step. 
This includes an initial medical consultation focused on a 
detailed history and physical examination, followed by labo-
ratory testing and other medical workup as appropriate. 
Nutrition education and counseling by a registered dietitian 
is essential, both for formal education and for setting expec-
tations. A psychological evaluation should be completed as 
well, to assess for any pathology and stability of disease, as 
well as to identify impediments to healthy eating behaviors 
and coping strategies.

Further medical evaluation may take place, mostly 
depending on patient symptoms and comorbid conditions. 
This can include screening and treatment for obstructive 
sleep apnea, cardiopulmonary testing as indicated, and work-
ing toward improved glycemic control for diabetics. 
Hematologic evaluation for personal or strong family history 
of venous thromboembolic events is encouraged.

Several aspects of the medical evaluation and manage-
ment of the preoperative bariatric surgical patient are subject 
to controversy. One such area is the workup and manage-
ment of patients with preoperative gastroesophageal reflux 
disease (GERD) who are being considered for bariatric sur-
gery. While debate exists among experts in the field, most 
surgeons would advise endoscopic evaluation for patients 
with active reflux symptoms, and there is data to support a 
more thorough evaluation with manometry and pH testing 
for those with severe, intractable disease [12, 13]. This may 
help to guide selection of a specific bariatric procedure based 
on the results, as well as to avoid long-term complications of 
increased acid exposure, which has been demonstrated after 
sleeve gastrectomy [14].

A secondary question then becomes: should all patients 
undergo routine esophagogastroduodenoscopy (EGD) prior 
to bariatric surgery? While many surgeons argue against this 
practice, others strongly recommend it due to the high preva-
lence of abnormal pathology found on mucosal evaluation. A 
recent study found that 79% of preoperative bariatric surgery 
patients had an abnormal endoscopy, including findings such 
as hiatal hernia, gastritis, esophagitis, Barrett’s esophagus, 
H. pylori positivity, gastric erosions, or polyps [15]. In this 
cohort, a majority of patients with endoscopic findings of 
reflux disease were asymptomatic, and furthermore, the 
EGD findings changed management in 10% of patients. This 
was further supported by another study that demonstrated 
lack of correlation between upper gastrointestinal symptoms 
and foregut pathology and argues against relying on symp-
toms for screening with EGD. In general, the decision to per-
form preoperative endoscopy should be made on an 
individual patient basis [16, 17].
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Most bariatric programs instruct patients to initiate a 
very-low-calorie diet (VLCD) in the weeks leading up to sur-
gery. While there is strong clinical evidence that these 
VLCDs improve perioperative outcomes related to reduction 
of visceral fat, decreasing liver size, and minimizing compli-
cations, several aspects of the diets are variable [18–22]. The 
optimal amount of caloric restriction and duration of the pre-
operative diet are unclear, although most will vary from 1 to 
4 weeks in duration, and may be influenced by factors such 
as preoperative body mass index (BMI) [23, 24]. The consis-
tency of the diet (liquids vs. solid food) can vary, although 
evidence suggests a VLCD that is liquid consistency results 
in greater weight loss and visceral fat reduction, which may 
lead to reduction in surgical time [25]. Some literature also 
suggests a correlation between immediate short-term preop-
erative weight loss and enhanced postoperative weight loss 
up to 12  months [26]. It should be noted that this finding 
specifically refers to the immediate preoperative period dur-
ing the VLCD, as overall preoperative weight loss during a 
bariatric surgery program evaluation should not serve as a 
mandate prior to surgery [27].

 Patient Experience

Much of the investigative focus in the area of post-bariatric 
surgery is on disease outcome, but data on patient experience 
and satisfaction is lacking. Several published studies were 
aimed at gaining a better understanding of the patient experi-
ence from pre-surgery to long-term postoperative follow-up. 
One study used a novel approach, providing patients with 
digital cameras for photographs and narrations to document 
their journey [28]. Specifically, this media was used with 
patient interviews to understand how comorbidities, social 
determinants of health, communication with providers, and 
insurance coverage influenced the overall experience. The 
results highlighted several themes, including racial/ethnic 
standards of beauty, gender expectations, comorbidities, 
depression and eating disorder, and obesity discrimination, 
and financial hardship affecting adherence. These findings 
can serve as guides for shaping future improvements, includ-
ing implementation of screening tools to identify barriers 
earlier in the patient process.

Groller et  al. studied patient reports of their experience 
(education, satisfaction, and areas for improvement) and 
found that perceptions of success were based on achieve-
ment of weight goals, adherence to rules, and improvement 
in overall health [29]. Opportunities for improvement in the 
educational component included explicit discussion regard-
ing expected outcomes, monitoring holistic transformation, 
cultivating an environment of peer support, and further use 
of technology. Overall, there appears to be a lack of unifor-
mity when it comes to patient education curriculums, teach-

ing style, and educator roles across bariatric centers, as 
quantified in a recent systematic review [30]. This study also 
found some consistent topics as part of bariatric center cur-
riculums, including details on surgical procedure, nutrition 
education, activity, and psychosocial behaviors. The review 
also highlighted the setting of educational components, in 
that most preoperative education was done in small groups, 
while postoperative counseling was more individualized. 
Both pre- and postoperative phases commonly included lec-
tures or discussions by healthcare experts, and written/inter-
net aides were implemented regularly.

Long-term patient-reported outcomes are vital to our 
understanding of the overall patient experience and impact 
on quality of life after surgical intervention. In a study among 
Roux-en-Y gastric bypass (RYGB) patients, participants 
were asked to rate satisfaction and comment spontaneously 
on their experience, with 99% of the 155 patients reporting 
satisfaction with their bariatric experience [31]. Comments 
were rated and categorized as positive in the majority (63%), 
neutral (25%), or negative (12%). Interestingly, only 8% of 
positive comments explicitly mentioned amount of weight 
loss achieved, while 43% of negative comments focused on 
weight regain or inadequate weight loss. Twenty-five percent 
of positive responders spontaneously commented on under-
going surgery again or recommending to others, while 21% 
of negative responders expressed regret. In long-term follow-
 up, focused conversations on overall health improvement 
and quality of life, rather than strictly calculations of weight 
loss outcomes, may result in even greater patient satisfaction 
and self-reported success.

 Perioperative Care

In this section, we explore those perioperative processes of 
care commonly undertaken in patients undergoing bariatric 
surgery and the potential impact these processes can have on 
outcomes based on available evidence. Reviews for periop-
erative laboratory studies and intraoperative pathways 
encompassing anesthesia protocols, prophylaxis against 
venous thromboembolism (VTE) and wound infections, and 
technical details such as staple line reinforcement and bou-
gie size are discussed in this section.

 Laboratory Studies

Routine laboratory testing for patients undergoing bariatric 
surgery is similar to the testing commonly performed for any 
patient about to undergo major surgery. In the bariatric popu-
lation, however, special considerations are made to evaluate 
comorbidities that are commonly seen in obese patients, as 
well as studies that target nutritional status.

41 Patient Experience and Perioperative Pathway in Bariatric Surgery
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While there are no data exploring the impact of routine 
preoperative laboratory work such as CBC, BMP, coagula-
tion studies including partial thromboplastin time (PTT) and 
prothrombin time/international normalized ratio (PT/INR), 
and type and screen (T&S) on surgical outcomes in patients 
undergoing metabolic surgery, these laboratory studies are 
commonly obtained prior to surgery. Screening for preg-
nancy in appropriate female patients must also be under-
taken. Though undernourishment is a concern in the surgical 
patient and should be optimized preoperatively, screening 
laboratories such as albumin levels are seldom low in 
patients suffering from obesity and routine testing is likely 
not needed [32].

Micronutrient and vitamin deficiencies, most notably iron 
and vitamin D, are higher in the patient with obesity than in 
the general population [33]. Moreover, many of these 
 deficiencies are further aggravated following bariatric sur-
gery, and additional deficiencies, such as zinc deficiency, can 
arise [34]. Overall, postoperative vitamins and micronutrient 
deficiencies may be most commonly seen in patients under-
going procedures with a bypass component such as the 
Roux-en-Y gastric bypass (RYGB) or biliopancreatic diver-
sion with or without duodenal switch (BPD-DS). These defi-
ciencies are also associated the sleeve gastrectomy (SG) and 
include micronutrients such as zinc and iron and vitamins 
such as D, B1, and B12 [35–37]. While the impact of such 
preoperative laboratory work on patient outcomes has not 
been evaluated, documentation and optimization of these 
deficiencies prior to surgery is likely appropriate.

Patients should also be screened for substance use. While 
this can be accomplished by taking a thorough preoperative 
history, laboratory testing for nicotine may be merited par-
ticularly patients undergoing gastric bypass. Smoking is a 
very significant risk factor for marginal ulcer formation fol-
lowing gastric bypass [38]. Therefore, some surgeons advo-
cate for urine nicotine or cotinine testing in the preoperative 
period, including on the day of surgery. A positive test may 
result in reconsideration of surgery given a patient’s increased 
risk of recalcitrant marginal ulceration should they continue 
to use tobacco. Patients should be offered smoking cessation 
resources as appropriate.

Lastly, the presence of Helicobacter pylori has not been 
shown to be associated with postoperative complications 
after bariatric surgery [39]. Therefore, H. pylori testing may 
be done at the discretion of the surgeon based on specific 
patient factors.

 Anesthesia Protocols

Enhanced recovery after surgery (ERAS) has been shown to 
reduce surgical morbidity and hospital length of stay across 
a wide variety of procedures. For example, the American 

Society for Metabolic and Bariatric Surgery recently com-
pleted a large, multicenter study of data from the Metabolic 
and Bariatric Surgery Accreditation and Quality Improvement 
registry. This trial, entitled Enhanced Recovery in Bariatric 
Surgery (ENERGY), demonstrated that implementation of 
ERAS pathways for bariatric surgery resulted in decreased 
length of stay and opioid-sparing pain management, among 
other measures. In bariatric surgery, evidence-based peri- 
and intraoperative practices are a common part of these path-
ways [40].

With regard to intraoperative fluids, bariatric surgery 
patients do not need large volumes of fluids to maintain urine 
output or reduce the incidence of rhabdomyolysis [41]. 
When comparing low (4 ml/kg/h) versus high (10 ml/kg/h) 
intraoperative fluid regimens, no difference in urine output 
was observed. Administration of between 1 and 2 l of fluid 
intraoperatively is common. Following surgery, maintenance 
fluids can be discontinued as soon as it is feasible and the 
enteral route should be used.

Obese patients often have airways that can be challenging 
to manage, and endotracheal intubation remains the common 
standard for airway maintenance during bariatric surgery. 
Intubation can be aided by use of preoxygenation and a 
ramped position in which the patient’s shoulders are elevated 
for better airway exposure [42]. Patient positioning can also 
improve pulmonary mechanics, with the reverse 
Trendelenburg position resulting in superior lung volumes. 
This position often aids surgical exposure as well. In general, 
anesthesiologists involved in the care of bariatric patients 
should be familiar with the challenges presented by obese 
patients. Obstructive sleep apnea (OSA) is also more com-
mon in obese patients. The American Society of 
Anesthesiologists makes the following perioperative recom-
mendations for patients with known OSA: use of multimodal 
analgesia to reduce opioid use, minimization of sedative use, 
use of supplemental oxygen, continuation of continuous pos-
itive airway pressure (CPAP) postoperatively, and use of 
continuous pulse oximetry. Patients with OSA should be 
encouraged to receive treatment with CPAP preoperatively 
and to bring their CPAP machine with them at the time of 
surgery [43, 44].

Lastly, there is evidence to suggest that the routine use of 
invasive monitoring during surgery, such as central venous 
access or arterial lines, is not necessary and should be 
avoided [45]. Routine use of drains such as nasogastric tubes, 
closed-suction abdominal drains, and Foley catheters is gen-
erally avoided as well.

 VTE Prophylaxis

Venous thromboembolism (VTE) can be a devastat-
ing complication, and patients undergoing bariatric sur-
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gery are often at increased risk. For example, there is a 
37% increase in VTE risk for every 10 unit increment in 
BMI [46]. Nearly all health systems have institutional 
protocols that include the use of perioperative prophy-
lactic anticoagulation for select patients. Adherence to 
evidence-based, institutional quality measures for VTE 
prevention is particularly important for bariatric patients, 
as VTE incidence, compared to other complications, has 
been shown to have the greatest impact on readmission 
and mortality [47].

All patients undergoing bariatric surgery should have 
lower extremity sequential compression devices (SCDs) 
placed prior to induction of anesthesia [48]. Additionally, 
chemoprophylaxis with either unfractionated heparin (UFH) 
or low-molecular weight heparin (LMWH) should be initi-
ated at induction. Although this is discussed in more detail 
below as postoperative prophylaxis, recent data suggest that 
LMWH may be preferable to UFH, with a lower incidence of 
VTE without an increased risk of hemorrhage [49]. 
Postoperative VTE prophylaxis is discussed in the section 
below.

 Antibiotic Prophylaxis

The majority of bariatric procedures involve division and/or 
anastomosis of bowel, which classifies them as clean- 
contaminated procedures. Obese patients undergoing bariat-
ric surgery are at increased risk of surgical site infections 
(SSIs) after surgery, with an incidence ranging from 1% to as 
high as 16.5% in the literature. A retrospective review by 
Christou et al., for example, predicted a 4% incidence of SSI 
using risk stratification based on known risk factors; how-
ever, a 20% incidence was observed [50]. They importantly 
identified delayed administration of antibiotic prophylaxis as 
a risk factor for SSI. Other risk factors include BMI, smok-
ing, obstructive sleep apnea, and increased duration of sur-
gery [51].

Patients undergoing bariatric surgery should receive rou-
tine perioperative antibiotic prophylaxis. The agent of choice 
should cover both Gram-positive (e.g., staphylococci, strep-
tococci, and enterococci), Gram-negative (e.g., Proteus 
mirabilis, Serratia marcescens, and Escherichia coli), and 
anaerobic (e.g., Bacteroides fragilis) bacteria, as these have 
been found to be the predominant organisms in bariatric sur-
gery patients. For patients without a penicillin allergy, the 
most common antibiotic is cefazolin [52]. A common regi-
men for patients truly allergic to penicillin is clindamycin. In 
either case, antibiotics should be given no more than 30 min 
prior to surgical incision to achieve the desired serum con-
centration during surgery. Currently, there are limited data 
regarding the optimal dose in obese patients undergoing bar-
iatric surgery.

 Stapler Reinforcement

Surgical staplers are universally employed in bariatric sur-
gery, with the most common example being laparoscopic 
sleeve gastrectomy (LSG), in which the stomach is resected 
by repeated stapler firing to create a long, tubularized stom-
ach. Staple line complications include leak and hemorrhage. 
For LSG, reported staple line leak rates range from 0% to 
8%, and bleeding rates range between 0% and 3% [53]. 
There is a significant amount of debate regarding the best 
surgical technique by which to minimize these risks. 
Specifically, many surgeons have adapted different surgical 
techniques such as use of a staple line reinforcement product 
(SLR) (most commonly a bioabsorbable buttress material) or 
oversewing the staple line.

To date, there are no convincing data to suggest routine 
use of SLR. A large 2016 analysis of nearly 200,000 patients 
in the Metabolic and Bariatric Surgery Accreditation and 
Quality Improvement Program (MBSAQIP) found that 80% 
of surgeons used SLR [54]. At the patient level, SLR was 
associated with a higher incidence of staple line leak (0.95% 
vs. 0.65%) and a lower incidence of staple line hemorrhage 
(0.75% vs. 1.0%). At the surgeon level, SLR also had a 
higher leak rate; however, the decrease in rate of hemorrhage 
was nonsignificant. More contemporary series comparing 
staple line buttressing to no buttressing have demonstrated 
no difference in leak rates between groups [55]. Oversewing 
the staple line in LSG has been shown to result in the highest 
burst pressure; however, this is also associated with increased 
operative time and has not been found to correlate with lower 
leak rates. Lastly, the choice of reinforcement material may 
affect staple line results. A 2015 meta-analysis found that 
buttressing the staple line of LSG with bovine pericardium 
resulted in the lowest leak rate (1.28%) compared to no rein-
forcement (2.75%) [56]. However, this material is not com-
monly used. Currently, the American Society for Metabolic 
and Bariatric Surgery recommends selective use of staple 
line reinforcement.

 Bougie Size

Another debated aspect of LSG is the size of the bougie 
which determines the size of the tubularized remnant stom-
ach. On the one hand, too large a bougie size is associated 
with less weight loss after surgery. Atkins et al. compared the 
use of 40 French (F) and 50 F bougies in patients undergoing 
LSG and showed increased weight loss and comorbidity 
resolution at 2 years in the 40 F bougie size group [57]. There 
seems to be a threshold for this effect, however, as others 
have compared 32–42 F bougies and demonstrated no differ-
ence in weight loss or comorbidity resolution at 1 year [58]. 
Therefore, 50–60 F bougies are rarely used, and the use of a 
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bougie 40 F or smaller is generally considered to result in 
optimal weight loss.

Bougie size has also been shown to be associated with 
staple line leak rate after LSG. A 2013 systematic review of 
9991 cases found that using 40 F or larger bougies was asso-
ciated with decreased incidence of leak compared to smaller 
bougies [59]. Another review of 4999 patients reported a 
leak rate of 0.92% with the use of 40 F or larger bougies, 
compared to 2.67% with the use of bougies smaller than 40 F 
[60]. In those patients, there was no significant difference in 
weight loss between the two groups.

There is currently no agreed-upon bougie size to be used 
routinely in LSG. Overall, it is recommended to use a bougie 
size of 34 French or larger and that optimal weight loss may 
be compromised with bougie sizes much greater than 
40  French. Smaller sizes are associated with an increased 
incidence of leak, and very large sizes are associated with 
suboptimal weight loss outcomes.

 Postoperative Care

 Early Ambulation

Early ambulation refers to mobilizing patients as early as 
possible after surgery, including the day of surgery 
(Table 41.1). Immobility is known to increase insulin resis-
tance and decreases muscle strength, pulmonary function, 
and tissue oxygenation [61, 62]. Therefore, limiting a 
patient’s bedrest following surgery can optimize recovery. In 
general, early ambulation is associated with shorter recovery 
time, shorter hospital stay, fewer postoperative complica-
tions, and improvement in overall functional status [63].

Early ambulation is feasible in bariatric surgery patients, 
with a 2012 study showing that implementation of a clinical 

pathway led to 92% of bariatric surgery patients ambulating 
on POD 0 [64]. Geubbels et  al. compared outcomes in 
patients undergoing laparoscopic gastric bypass before and 
after implementation of a “fast track” care pathway [63]. 
This pathway prohibited the use of urinary catheters and 
ambulated patients on the day of surgery. Patients were 
allowed to step from the operating table into their hospital 
bed directly after re-emergence from anesthesia and were 
ambulated within 3 h of surgery. These patients had a median 
length of stay of 1 day compared to 3 days prior to imple-
menting this pathway. There was an increase in post- 
discharge complications in the clinical pathway patients; 
however, this was not associated with worse outcomes. Other 
bariatric surgery recovery pathways have described ambula-
tion within 4 h of surgery and then every 2 h during daytime 
[65]. Following laparoscopic sleeve gastrectomy, patients 
who engaged in a structured early ambulation protocol 
reported significantly lower pain scores compared to patients 
who ambulated less.

After bariatric surgery, patients should be encouraged to 
ambulate on the day of surgery and continue to ambulate 
regularly throughout their admission.

 Initiation of Diet

Early initiation of diet after surgery has been shown to have 
a number of beneficial effects on patient recovery. 
Metabolically, early nutrition reduces insulin resistance and 
loss of muscle strength [66]. Other studies have shown that 
there is no clear benefit in prolonging a patient’s nil by mouth 
(NPO) status, even after gastrointestinal surgery. In a 
Cochrane review and various meta-analyses, early nutrition 
has been associated with lower incidence of complications 
and reduction in mortality [67].

Early nutrition has been demonstrated to be safe and may 
enhance return of bowel function in patients undergoing gas-
trointestinal surgery [68]. Postoperative pathways described 
for bariatric surgery now universally include early initiation 
of diet. In these protocols, early diet typically ranges from 
more aggressive, with initiation of a clear liquid diet on the 
day of surgery to more conservative, with NPO on the day of 
surgery and initiation of clear liquids on postoperative day 
one. This has been associated with decreased length of hos-
pital stay.

Patients can typically be advanced from clear liquids to a 
full liquid diet on POD 1. So long as patients are able to tol-
erate this diet, they can be discharged home and make further 
advances to their diet at home.

While there are no standard recommendations for protein 
intake following bariatric surgery, many institutions use 
either 60–80 g/day protein or 1–1.5 g/kg ideal body weight 
per day to estimate protein needs [69]. It is feasible to use 

Table 41.1 General principles of postoperative management after bar-
iatric surgery

General principle Examples
Early ambulation Ambulation on POD 0
Early initiation of diet NPO or bariatric clear liquid diet on 

POD 0
Advancing to bariatric full liquid diet on 
POD 1

Nausea/vomiting 
prophylaxis

Prophylactic, scheduled use of antiemetic 
medication

Spontaneous voiding No urinary catheter
Intermittent straight catheterization if 
needed

Pain management Multimodal pain control (acetaminophen, 
nonsteroidal anti-inflammatory drugs, 
opioids, etc.)

Venous 
thromboembolism 
prophylaxis

Ambulation
Lower extremity compression devices
Chemoprophylaxis
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liquid protein supplements until patients are able to meet 
these intake goals through normal food intake [70].

 Antiemetic Medication

Postoperative nausea and vomiting (PONV) is common fol-
lowing bariatric surgery, affecting up to 65% of patients [71]. 
It is more common in female patients, nonsmokers, and with 
use of opioids [72]. There are a number of adverse effects 
that patients with PONV experience, including patient dis-
comfort, prolonged hospitalization, dehydration, intolerance 
of diet, and electrolyte imbalance. PONV also puts patients 
at risk for acute kidney injury and aspiration events [73]. 
Given the high incidence of PONV, antiemetic medication 
should be utilized prophylactically.

There is no universally agreed-upon antiemetic regimen 
for bariatric surgery patients. However, the use of multiple 
agents of different pharmacologic classes has been demon-
strated to be superior to single agents alone. Bamgbade et al. 
showed that multimodal antiemetic therapy was associated 
with less PONV, decreased time in PACU, earlier oral intake 
of liquids, and shorter hospital length of stay following lapa-
roscopic bariatric surgery [74]. Multimodal antiemetic ther-
apy was also evaluated in a prospective, randomized, 
double-blinded trial for patients undergoing laparoscopic 
sleeve gastrectomy [75]. At 12–24  h after surgery, PONV 
was lowest in patients who received ondansetron, dexameth-
asone, and haloperidol (23.3%) and highest in patients who 
received ondansetron alone (60%) (with patients who 
received ondansetron and dexamethasone falling in the mid-
dle (26.7%)). Other common, easily administered antiemetic 
medications that can be used in the postoperative setting 
include prochlorperzine, aprepitant, trimethobenzamide, and 
diphenhydramine. Using these medications in a prophylactic 
fashion typically involves scheduling their administration 
around the clock rather than waiting for patients to develop 
symptoms requiring their use.

Preoperative placement of a transdermal scopolamine 
(TDS) patch has also been shown to reduce the incidence of 
PONV [76]. Patients undergoing laparoscopic gastric bypass 
also experienced less PONV and used fewer antiemetics 
when TDS was placed preoperatively [77].

 Voiding Protocols

Common indications for urinary catheter usage include acute 
urinary retention, urinary incontinence resulting in skin 
breakdown, and close monitoring of urine output [78]. 
However, urinary catheters also carry significant risks, 
including infection, bleeding, prolonged hospitalization, and 
patient discomfort. In weighing these risks and benefits, 

there is currently insufficient evidence to support the routine 
use of urinary catheters (e.g., Foley catheters) in patients 
undergoing bariatric surgery.

Schouten et al. examined 60 obese female patients under-
going laparoscopic gastric bypass surgery [79]. Despite a 
preoperative prevalence of urinary incontinence of 43%, 
only 15% of patients had urinary incontinence immediately 
following the operation. Within 2 h, all patients had normal 
micturition, and no patients had urinary retention postopera-
tively. A 2018 study investigating factors associated with 
urinary tract infection after bariatric surgery found that uri-
nary catheter placement was a significant predictor of infec-
tion, along with operating room time, length of stay, 
clindamycin antibiotic prophylaxis, and bariatric revision 
procedures [80].

Refraining from routine urinary catheter use has been 
demonstrated to be safe in bariatric surgery patients. Many 
enhanced recovery pathways for bariatric surgery patients 
report not using or immediately removing a urinary catheter 
after surgery, and patients do not experience serious compli-
cations related to this [81]. In a study of outpatient laparo-
scopic sleeve gastrectomy, 821 patients were discharged on 
the day of surgery without the use of urinary catheters, and 
no readmissions were for urinary complications [82]. When 
not using a urinary catheter, patients can be allowed to void 
spontaneously. Should a patient experience postoperative 
urinary retention, established criteria recommend the use of 
clean, intermittent straight catheterization in lieu of placing 
an indwelling catheter until symptom resolution [78].

 Postoperative Pain Control

The World Health Organization recognizes pain relief as a 
fundamental human right [83]. Pain after surgery has a num-
ber of adverse effects on patients, including increased post-
operative complications, decreased functional status and 
quality of life, and the risk of prolonged pain syndromes 
[84]. The same principles that are generally recommended 
for effective postoperative pain management apply to patients 
undergoing bariatric surgery.

Multimodal analgesia is the use of pharmacologic agents 
from different classes to achieve superior pain control and 
reduce side effects compared to using a single agent or class 
of medications alone. Commonly combined medications 
include local anesthetics, acetaminophen, nonsteroidal anti- 
inflammatory drugs (NSAIDs), and opioids. In patients 
undergoing bariatric surgery, multimodal analgesia has been 
shown to provide superior pain control. Specifically, intrave-
nous acetaminophen has been demonstrated to reduce opioid 
use, emergency room visits, and hospital costs [85]. Reduced 
postoperative opioid use also results in less PONV and anti-
emetic medication use [86]. Intravenous NSAIDs such as 
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ketorolac are sometimes avoided due to the supposed 
increase in bleeding risk. However, a 2014 meta-analysis of 
27 randomized trials found that there was no significant 
increase in bleeding or other adverse events in patients who 
received ketorolac compared to controls [87]. What’s more, 
these patients reported superior pain control overall.

Infiltration of a local anesthetic into laparoscopic port 
sites provides good pain relief in patients undergoing a vari-
ety of laparoscopic procedures such as cholecystectomy, 
inguinal hernia repair, and gynecologic surgery [88]. To date, 
however, there is sparse evidence in bariatric surgery patients. 
Moncada et  al. conducted a 2015 study that specifically 
investigated the use of pre-incisional infiltration of 0.25% 
bupivacaine into the port sites of patients undergoing laparo-
scopic gastric bypass or sleeve gastrectomy. They did not 
find any difference in pain scores at any point after surgery 
compared to control patients. Despite this negative finding, 
many surgeons continue to use this analgesic method given 
its good evidence in other laparoscopic procedures.

There is also evidence to support the use of epidural pain 
management in patients undergoing bariatric surgery. In the 
general surgical population, epidural analgesia provides 
superior pain control compared to parenteral opioids regard-
less of analgesic agent, catheter placement location, or type 
and time of pain assessment [89]. A study of 114 patients 
undergoing gastric bypass found that patients who received 
epidural analgesia reported less pain and less PONV com-
pared to patients who received local anesthetic infiltration 
plus patient-controlled opioid analgesia [90].

 Venous Thromboembolism Prophylaxis

The occurrence of venous thromboembolism (VTE) after 
surgery is a potentially life-threatening complication. 
Although mortality after bariatric surgery is rare, pulmonary 
embolism (PE) has been reported as the most common cause 
of death (38.2%) [91]. The incidence of VTE following bar-
iatric surgery ranges from 0.2% to 3.5% [92]. The rate of PE 
has been reported to be as high as 1.2% [46]. A recent study 
examining 4293 patients undergoing laparoscopic bariatric 
surgery over a period of 8  years at a large referral center 
reported an overall VTE incidence of 1.3%, a PE incidence 
of 0.9%, and a DVT incidence of 0.4% [93]. They also found 
that VTE incidence varied by procedure, with a VTE rate of 
0.2% for gastric banding, 1.1% for gastric bypass, 2.9% for 
sleeve gastrectomy, and 6.4% for revisional procedures. In 
this cohort, age, body mass index (BMI), and revisional sur-
gery were identified as risk factors for VTE.

Patients undergoing bariatric surgery are particularly at 
increased risk of deep venous thrombosis (DVT) and PE 
given their unique risk factors. Obesity itself is a risk factor 
for VTE [94]. Obesity is also associated with comorbidities 

such as diabetes mellitus, hypertension, and venous stasis, 
which also increase the risk of VTE [95]. Other patient- 
specific predictors of VTE risk in laparoscopic bariatric sur-
gery patients include age greater than 50, male gender, 
chronic obstructive pulmonary disease (COPD), and conges-
tive heart disease (CHF) [96].

The majority of VTE in bariatric surgery patients occur 
after hospital discharge. In the previously mentioned study, 
the mean time to VTE diagnosis after surgery was 24 days 
[93]. Prospectively collected data from almost 74,000 bariat-
ric surgery patients demonstrated that 73% of VTE events 
occurred after discharge from the hospital and most occurred 
within the first 30 days [97]. Another study examining VTE 
following common bariatric surgery procedures found that 
the cumulative incidence of VTE at 7, 30, 90, and 180 days 
was 0.3%, 1.9%, 2.1%, and 2.1%, respectively [98].

In order to reduce the incidence of VTE, prophylactic 
measures should be utilized for all patients undergoing bar-
iatric surgery. Lower extremity compression in the form of 
sequential compression devices (SCDs) is thought to reduce 
the risk of DVT by decreasing venous stasis. In the general 
surgical population, lower extremity compression has been 
shown to decrease the risk of DVT by 60–65%, and the com-
plication rate is extremely low [99]. SCDs should also be 
used in conjunction with early ambulation for all patients 
undergoing bariatric surgery. In a retrospective study of 957 
patients who underwent laparoscopic Roux-en-Y gastric 
bypass, the use of calf-length SCDs and early ambulation 
resulted in a 30-day DVT and PE rate of 0.31% and 0.1%, 
respectively [100].

As mentioned earlier, a benefit of early ambulation is pre-
vention of VTE.  Frantzides et  al. compared VTE rates in 
patients who received SCDs and VTE chemoprophylaxis 
with low-molecular-weight heparin (LMWH) to patients 
who received SCDs and early ambulation [101]. In the first 
group, the rate of DVT and PE was 1.6% and 1.1%, respec-
tively. In the patients receiving SCDs and early ambulation, 
the DVT and PE rate was 0.4% and 0%, respectively. Early 
ambulation has many benefits and is recommended for all 
patients undergoing bariatric surgery. Both mechanical VTE 
prophylaxis and early ambulation are recommended by the 
American Society of Metabolic and Bariatric Surgeons 
(ASMBS) [70].

The use of pharmacologic VTE prophylaxis in the form of 
unfractionated heparin (UFH) or LMWH is common [102]. 
In the general surgical population, both UFH and LMWH 
have been shown to reduce the risk of VTE, with risk reduc-
tions ranging from 41% to 71% [103, 104]. There is a pau-
city of data in the bariatric surgery population specifically 
comparing VTE chemoprophylaxis with other options. One 
multicenter retrospective cohort study compared 30-day 
postoperative VTE rates in patients receiving VTE chemo-
prophylaxis and SCDs to patients who received SCDs alone 
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and found VTE rates of 0.47% and 0.25%, respectively 
[105]. This led the authors to conclude that adding chemo-
prophylaxis to routine use of SCDs may not be indicated in 
bariatric surgery patients. Another study compared patients 
who all received SCDs and LMWH to patients who received 
SCDs but only received LMWH if they had a personal or 
family history of VTE or hypercoagulable state [101]. The 
second group had lower rates of DVT and PE and also a 
lower incidence of postoperative bleeding requiring transfu-
sion. Nevertheless, it is generally felt that the use of VTE 
chemoprophylaxis is appropriate in bariatric surgery patients 
unless there is reason to believe a patient is at increased risk 
of bleeding complications.

In selecting a chemoprophylaxis regimen, both UFH and 
LMWH are acceptable agents, although LMWH may be pre-
ferred. A 2012 study by Birkmeyer et  al. compared VTE 
events in bariatric surgery patients receiving UFH and 
LMWH [49]. They demonstrated a 66% decrease in VTE 
risk in patients who received LMWH; however, subgroup 
analysis of only patients who were at high VTE risk did not 
demonstrate a significant difference in VTE risk between 
patients receiving UFH and LMWH.

Vena cava filters (VCFs) are not commonly used as a 
means of VTE prophylaxis in bariatric surgery patients. A 
2013 propensity-matched cohort study found that bariatric 
surgery patients who underwent VCF placement preopera-
tively experienced more complications without any appre-
ciable benefit [106]. Other cohort studies have argued that 
VCF placement is a safe alternative for high-risk bariatric 
surgery patients (e.g., prior history of VTE) [107]. Currently, 
there is no robust data to support the use of VCFs in patients 
undergoing bariatric surgery. As such, the current profes-
sional society guidelines recommend the alternatives dis-
cussed above instead of VCF.

Since the majority of VTE occur after patients leave the 
hospital, an important consideration is the use of post- 
discharge VTE prophylaxis. To date, one study has demon-
strated benefit from the use of post-discharge prophylaxis. 
Raftopoulos et al. compared patients who received LMWH 
during hospital admission only to patients who received 
LMWH during hospital admission and for 10 days after dis-
charge [108]. They reported a 30-day VTE rate of 4.5% in 
patients who received in-hospital prophylaxis only compared 
to a 0% VTE rate in patients who also received post- discharge 
prophylaxis. While these data are encouraging, more studies 
are needed to evaluate the risks and benefits of routine post- 
discharge VTE prophylaxis. Currently, extended prophylaxis 
is recommended for patients who are at high risk of VTE. This 
includes patients with a history of VTE, high BMI (>55), 
male gender, surgery duration >3 h, known thrombophilia, or 
nonambulatory patients [46]. For these patients, VTE che-
moprophylaxis should be continued for 2–4 weeks following 
hospital discharge. Risk calculators have been developed by 

both the Michigan Bariatric Surgery Collaborative and the 
Cleveland Clinic to assist surgeons in determining an indi-
vidual patient’s risk of post-discharge VTE [46, 109].

Lastly, portomesenteric vein thrombosis (PVT) is an 
uncommon complication after bariatric surgery that deserves 
mention. The first systematic review of PVT compiled studies 
describing this entity in 110 patients [110]. The incidence of 
PVT was 0.3%, and it was most common after laparoscopic 
sleeve gastrectomy compared to other bariatric procedures. 
Significant preoperative risk factors included oral contracep-
tive pills, active smoking, previous surgery, and history of 
coagulopathy. The consequences of PVT can include ascites, 
esophageal varices, and bowel infarction [111]. Due to its rar-
ity, surgeons need to maintain a high index of suspicious for 
PVT in patients who do not recover as expected from bariat-
ric surgery. The main treatment is immediate anticoagulation 
with UFH or LMWH, which may result in recanalization in 
over 80% of cases. However, currently there is no consensus 
regarding the optimal duration of therapy.

In summary, patients undergoing laparoscopic bariatric 
surgery are at increased risk of VTE.  Therefore, a multi-
modal approach to VTE prophylaxis is recommended. This 
includes SCDs, early ambulation, and chemoprophylaxis.

 Question Section

 1. Some surgeons recommend preoperative esophagogastro-
duodenoscopy prior to bariatric surgery for the following 
reason:
 A. Patients with asymptomatic esophageal and gastric 

disease have worse outcomes.
 B. Detection and treatment of H. pylori prior to surgery 

are associated with a decreased incidence of postop-
erative complications.

 C. In patients with abnormal endoscopic findings, these 
results help inform perioperative management.

 D. There is a high prevalence of abnormal pathology 
found on endoscopy, with the majority of bariatric 
patients have abnormal endoscopic findings 
preoperatively.

 2. Typical enhanced recovery pathways following bariatric 
surgery involve the following recommendations regard-
ing initiation of diet:
 A. Early nutrition (on POD 0 or 1) is associated with 

higher incidence of complications.
 B. Patients should routinely have a nasogastric tube 

placed intraoperatively, and diet should not be 
resumed until it is removed.

 C. Initiation of a clear liquid diet on POD 0 is safe in 
bariatric surgery patients.

 D. Patients should be kept NPO until return of bowel 
function.
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 3. The bariatric surgery patient is at increased risk of venous 
thromboembolism (VTE). As such, it is critical that 
appropriate measures be taken to prevent this complica-
tion. This includes:
 A. Extended chemoprophylaxis for patients who are at 

high risk of VTE, such as patients with a known 
thrombophilia.

 B. In-hospital chemoprophylaxis only, as the majority of 
VTEs occur prior to discharge.

 C. Ambulation and sequential compression devices only, 
as pharmacologic anticoagulation increases bleeding 
risk after surgery.

 D. Placement of a vena cava filter preoperatively for 
average-risk patients.

 4. Screening for substance abuse is a critical part of the pre-
operative evaluation of bariatric surgery patients. This is 
particularly true in patients being considered for Roux- 
en- Y gastric bypass for the following reason:
 A. These patients are at increased risk for substance 

relapse following surgery compared to other bariatric 
procedures.

 B. Smoking can result in ulceration after surgery that is 
resistant to medical therapy.

 C. Alcohol use is a risk factor for H. pylori infection, 
which is associated with increased postoperative 
complications.

 D. This procedure has a higher risk of opioid dependence 
compared to other bariatric procedures.
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