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Adjustable Gastric Band < Vertical Sleeve Gastrectomy < Roux-en-Y Gastric Bypass




Mechanisms of Weight Loss After Bariatric Surgery

Gastric Restriction: limits the amount of food consumed at one
sitting. However, if this were the only mechanism constraining
food intake, patients would be predicted to increase the frequency
and caloric density of their meals.

Dumping: encompasses nausea, flushing, bloating, faintness,
fatigue, and diarrhea triggered by consumption of foods high in
sugar and may cause patients to severely limit the intake of sweets.
However, the severity of dumping does not correlate well with the
amount of weight loss.

Malabsorption: clinically significant malabsorption of
macronutrients does not occur.

Neurohormonal?
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GHRELIN - a ““hunger’ hormone

Ghrelin is produced mainly in the stomach (gastric fundus)

Ghrelin enhances appetite and food intake, and decreases
Insulin sensitivity

Plasma levels of ghrelin are suppressed after a meal

Plasma levels of ghrelin increase after diet-induced weight
loss

Increases levels of counterregulatory hormones: GH, cortisol
and epinephrine
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Peptide YY (PYY) - a “satiety” hormone

 PYY is produced in the ileum and colon and Is secreted
postprandially in proportion to the calorie content of a meal

« Cleavage of PYY(1-36) produces PYY(3-36) which acts as a
satiety factor, delays gastric emptying and improves insulin
sensitivity



GI_P-1 Modulates Numerous Functions 1n Humans
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Data from Flint A, et al. J Clin Invest. 1998;101:515-520; Data from Larsson H, et al. Acta Physiol Scand. 1997;160:413- 422
Data from Nauck MA, et al. Diabetologia. 1996;39:1546-1553; Data from Drucker DJ. Diabetes. 1998;47:159-169
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Glucagon Like Peptide-1

* 30 amino acid peptide hormone

e Secreted in the intestinal epithelial endocrine cells, in response to
nutrient ingestion, particularly carbohydrate diet

» Secreted by distal part of small intestine and colon (L calle), pancreas and
CNS

* Produced by differential processing of proglucagon
 Stimulates insulin secretion
* One of the incretin hormones along with Gastric Inhibitory Peptide
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Blockade of GLP-1 and PYY, , acuons after RYGB results in 20% increase 1n food intake
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Svane et al International Journal of Obesity volume40, pages1699-1706 (2016)
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Subcutaneous infusion of GLP-1, Oxyntomodulin and PYY to achieve postprandial
levels after RYGB causes a 32% reduction in food intake

Food Intake {l‘.‘l) Total food intake (Lunch + Dinner)
200

p= 0.0005**
[ I
150

p= 0.04%* p=0.005""
— | |

Saline GOP Saline GOP Saline GOP

M Lunch B pinner 1 Lunch + Dinner - ().9% saline —_ GOP

Tan et al, The Journal of Clinical Endocrinology & Metabolism, Volume 102, Issue 7, 1 July 2017,
Pages 23642372,
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Trials show that
tirzepatide can
WEIGHT BUSTERS
Decades of work on the biological basis of obasity have yelded drugs prompt loss of 21%
that help people to lose exoess weight more effactively than ever before. of body weight.
The FDA approves the first Tirzepatde, a drug
A study reports the Researchers find The gut hormone drug targeting GLP-1 for weight  that targets GLP-1 and
dmcovery of glucagon-like that the hormaone glucose-dependant insulinotropic loss, liraglutide (Saxenda). Trisl  GIF, is & for
paptide 1(GLP1) and its laptin halps to polypeptide (GIF) is shown to participants lose around 8% of  type 2 disbetes and
role in blood sugar. keep muoe lean. prevent obesity n mice. body weight. branded Moungro.
¢ttt ——t—r—r—t——t— ¢ ——t—t —t—t—t—t—f—t—t—t—t — ] —t (e
I T I T l 1 1 T I
Exenatide, the first drug for A new GLP1 drug, Sermaglutide (branded
type 2 diabetes to target the semaglutide, gans FOA 23 Wegovy) is approved
_ GLP-1 receptor, & approved approval for type 2 for weight loss after trial
* Research and trials by the US Food and Drug dishetes under the partiipants lose 15% of

¢ Drug approvals Adrmunistration (FDA). brand name Ozempic.

3
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SEMAGLUTIDES

* GLP-1 analog that has 94% sequence homology with human GLP-1

* Promotes insulin secretion from beta cells and reduces glucagon
secretion

 \Very long half life (155-184 hours) compared to human analog (102
mins)

* Reduces GI motility-nausea and bloating

* Both oral and subcutaneous doses reduce blood glucose and improve
lipid metabolism

ﬁ
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Semaglutide and Metabolic Health

* Produce sustained, clinically significant weight loss in patients with
obesity

* Improves Metabolic Health

* Reduce HbA1C levels by 1-8% after 32 weeks treatment
* Reduction in LDL cholesterol, triglycerides
* Improves physical activity

* Fasting and postprandial PYY responses were significantly lower with
semaglutide vs placebo

* Tachyphylaxis at the level of vagal nerve activation

Diabetes Obes Metab. 2018 Mar; 20(3): 610-619. Acta Diabetol. 2022; 59(10): 1287-1294. N EnglJ Med 2021;384:989

e
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Are Serious Anesthesia Risks of Semaglutide and Other
GLP-1 Agonists Under-Recognized?

Case Reports of Retained Solid Gastric Contents in Patients Undergoing Anesthesia

by Wiiliam Brian Beam, MD, and Lindsay R. Hunter Guevara, MD

INTRODUCTION

Glucagon-like peptide (GLP-1) receptor
agonists are an emerging and increasingly
popular class of medications used for the
treatment of type 2 diabetes mellitus and,
more recently, obesity. Since the expansion of
approved uses to include weight loss, these
medications have become increasingly
popular. One mechanism of action of GLP-1
agonists is delayed gastric emptying.' We
describe two cases of patients taking GLP-1
receptor agonists that were found to have
high volumes of complex gastric contents
despite appropriate fasting per American
Society of Anesthesiologists (ASA) practice
guidelines for preoperative fasting.? With the
use of GLP-1 receptor agonists becoming
increasingly more common, anesthesia
professionals need to be aware of these

medications and the potential risks they pose
to patients receiving anesthesia.

CASE 1

A 60-year-old female presented for magnetic
resonance imaging with sedation for claustro-
phobia. She had a history of hypertension and
was overweight (body mass index [BMI] 28 kg/
m?). The month prior, she started semaglutide
(Ozempic, Novo Nordisk, Plainsboro, NJ) for
weight loss (last dose 7 days prior to
presentation). Despite fasting from solid food

for more than 18 hours prior to evaluation, she
described feeling “full.” A point-of-care gastric
ultrasound was performed, which revealed
solid gastric contents. The decision was made
to cancel her imaging for fear of high risk of
aspiration during the delivery of anesthesia.

CASE 2

A 50-year-old female with past medical
history of class 2 obesity (BMI 37.7 kg/m?),
type 2 diabetes, hypertension, and obstruc-
tive sleep apnea was scheduled to undergo
a robotic-assisted hysterectomy for endo-
metrial hyperplasia. Of note, she previously
had gastroesophageal reflux disease, but
these symptoms had resolved since she
started tirzepatide (Mounjaro, Eli Lilly, India-
napolis, IN) 12.5 mg/0.5 mL pen injector
injection (last dose 2 days before surgery).

See “GLP-1 Agonist Aspiration Risk,” Page 69

Consensus Recommendations for the Safe Conduct

| RS M REC R R
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GLP-1 Agonists and Aspiration Risk

From “GLP-1 Agonist Aspiration Risk,” Page 67

Her other medications included: metformin,
hydrochlorothiazide, pregabalin, oxycodone,
5 mg as needed (intermittent use with last dose
the day prior to surgery), and sertraline. She had
been fasting since the night before surgery.

Anesthesia proceeded with an uneventful
induction of general anesthesia and intubation.
After intubation, an orogastric tube was placed
and gastric contents (Figure 1) were suctioned.

The case was uncomplicated from a surgical
perspective. At case completion, the patient
was transferred to the transport cart and sat up
in anticipation of emergence. Shortly before
she was ready for extubation, she developed
large volume emesis of particulate matter that
was consistent with what she reported eating
several days prior to surgery (Figure 2). Fortu-
nately, the endotracheal tube was siill in place
and her airway remained protected. Once
emesis was cleared, she was uneventfully extu-
bated. She was closely observed in the PACU
and did not have evidence to suggest gastro-
pulmonary aspiration and was therefore dis-
charged home later that day.

DISCUSSION

GLP-1 receptor agonists are an increasingly
popular class of medications being prescribed
to patients. These medications have been
described as a “breakthrough™ for weight loss.
The GLP-1receptor is expressed in a diverse
range of organ systems including gastrointesti-
nal (Gl) tract, pancreas, heart, liver, and brain.
Stimulation of this receptor leads to weight loss,
improved glycemic control in diabetic patients,
and improved cardiac and renal outcomes. The
primary mechanism of action is related to both
activation of vagal afferent nerves innervating
the stomach as well as direct binding to GLP-1
receptors on gastric mucosal cells leading to
delayed gastric emptying.’ For diabetics, weight

Table 1: Common GLP-1 Agonists. 'S

E)mnetlde
weekly (ER).
uptitrated

SQ, dailly,
uptitrated

SQ, weekly,
uptitrated

Lixisenatide
(Adhyxin®)

Liragiutide
(Saxenda®, Victoza™)

Dulagliutide
(Trulicaty™)

SQ, weekly

(Mounjaro®)

SQ = Subcutaneous.

Figure 1 : Depicts gastric contents in a patient on a
GLP-1 agonist, who appropriately adhered to ASA
fasting guidelines.

cystitis, have also been described. Although
rare, anaphylactic and angioedema reactions
have been described.”

Despite the benefits of the class of medica-
tions on obese and diahetic natients there are

. GLP-1 Agonists Clinical Dosing

SQ, twice daily (IR),

Oral, daily, uptitrated
SQ, dally uptitrated

Pharmacokinetics

Special
ELIMINATION Considerations

HALFLIFE
3 hours Renal Assocliated with
Immune-mediated
thrombocytopenia
3 hours Renal No longer avallable
In United States
7 days Renal Approved (SQ
formulation only) for
welght loss
125 Renal Approved for
hours welght loss
4.5 days Renal
S days Renal Approved for

welght loss

Figure 2 - Depicts large volume emesis of particulate
matter in g patient on a GLP-1 agonist that was consis-
tent with what the patient reported eating several days
prior to surgery.

contents.™" For this reason, recognition of
patient populations at elevated risk for
increased gastric volume is key to delivering a
safe anesthetic (Table 2).

A ncsrth # carmne ~armiddad i e e
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EDITORIAL

Perioperative management of long-acting glucagon-like peptide-1
(GLP-1) receptor agonists: concerns for delayed gastric emptying and
pulmonary aspiration

Mark L. van Zuylen"’, Sarah E. Siegelaar**® | Mark P. Plummer®®, Adam M. Deane’,
Jeroen Hermanides' and Abraham H. Hulst™**®

British Journal of Anaesthesia, 132 (4): 644-648 (2024)

June 29,2023

American Society of Anesthesiologists Consensus-
Based Guidance on Preoperative Management of
Patients (Adults and Children) on Glucagon-Like

Peptide-1 (GLP-1) Receptor Agonists

Girish P. Joshi, M.B.B.S., M.D., Basem B. Abdelmalak, M.D., Wade A. Weigel, M.D., Sulpicio G. Soriano, M.D., Monica W. Harbell, M.D.,
Catherine |. Kuo, M.D., Paul A. Stricker, M.D., Karen B. Domino, M.D., M.PH., American Society of Anesthesiologists (ASA) Task Force on
Preoperative Fasting




DAY(S) PRIOR TO THE PROCEDURE:

« [rrespective of Indication (diabetes or welght loss), for patlents on weekly dosing conslder holding
GLP-1agonists a week prior to the procedure/surgery. For patlents on dally dosing conslder
holding GLP-1 agonlists on the day of the procedurea/surgery.

« If GLP-1 agonists prescribed for dilabetes management are held for longer than the dosing
schedule, consider consulting an endocrinologist for bridging the antidiabetic therapy to avold

hyperglycemla.
DAY OF THE PROCEDURE:

« If Gl symptoms such as severe nausea’vomiting/retching, abdominal bloating, or abdominal pain
are present, consider delaying elective procedure, and discuss the concerns of potentlal risk of

regurgitation and pulmonary aspliration of gastric contents with the procedurallst’surgeon and the
patlent.

« If the patlent has no Gl symptoms, and the GLP-1 agonists have been held as advised, proceed as
usual.

« |f the patlent has no Gl symptoms, but the GLP-1 agonists were not held as advised, proceed with
“full stomach”™ precautlons or consider evaluating gastric volume by ultrasound, If possible, and If

proficlent with the technlgue. If the stomach |15 empty, proceed as usual. If the stomach Is full or If
gastric ultrasound Is Inconclusive or not possible, consider delaying the procedure or treat the

patlent as “full stomach™ and manage accordingly. Discuss the concerns of potentlal risk of
regurgitation and pulmonary aspliration of gastric contents with the procedurallst/surgeon and the

— B d
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Gastric Emptying and Obesity

RICHARD A. WRIGHT, SAM KRINSKY, CARLA FLEEMAN,
JUAN TRUJILLO, and EDWARD TEAGUE

Division of Digestive Disecases and Nutrition Departments of Medicine and Nuclear Medicine
University ol Louisville School of Medicine and Veterans Administration Medica! Center

Louisville. Kentucky

Abnormal gastric emptying in the obese has been
previously suggested. To explore this concept, we
studied a group of 77 subjects composed of 46 obese
and 31 age-, sex-, and race-matched nonobese indi-
viduals. All of the subjects underwent quantitative
fluid/solid gastric emptying assays utilizing a dual
radionuclide technique. For the solid phase, obese
subjects were found to have a more rapid emptying
rate than nonobese subjects (p < 0.05). Obese men
were found to empty much more rapidly than their
nonobese counterparts (p << 0.01). In 4 obese subjects
whose weight loss was to within 10% of their ideal
weight, repeat gastric emptying studies revealed no
change in liquid or solid emptying rates. The elimi-
nation patterns of gastric emptying for liquids and
solids were identical to those described previously.
and did not differ between the obese and nonobese
groups. No correlation between body surface area
and gastric emptyving rates of solids or liquids could
be found. The rate of solid gastric emptying in the
obese subjects is abnormally rapid. No clear-cut
explanation for this finding vet exists.

Obesity is a common malady that influences multi-
ple physiological functions. The underlying etiology
for this disorder remains obscure 1n all but rare cases
of primary endocrine anomalies.

Several investigators have described alterations in
gastric emptving in relation to food composition.
body surface area, and obesity (1-7). Hunt and
Stubbs (1) demonstrated an inverse relationship be
tween the rate of gastric emptying. and the caloric

Received December 22, 1981, Accepted October 28, 1982

Address requests for reprints to: Richard A. Wright. M.D.,
Department of Medicine. University of Louisville. 530 South
Jackson Street, Louisville, Keatucky 40292,

This work was funded by Veterans Administration RAG Grant
No. 151 and University of Louisville BSRG Grant

The authors thank James H. Mever, M.D.. and Keitth Kelly, M.,
for reviewing this manuscript before consideration for publica
tion.
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density of the ingested meal. Gastric emptying was
delaved by increasing the amount of protein in the
test meal (2). In addition, Hunt (3.4) noted that obese
subjects selected a more energy densc diet than did
normal subjects. Fara's work (5) demonstrated that
the infusion of lipid into the duodena of cats de
creased gastric motility. Johansson et al. (6) found
that nonobese subjects transferred calories from the
stomach to the duodenum at a rate directly propor-
tional to their body weight. In normal subjects.
Lavigne (7) noted an inverse linear relationship
between the body surface area and the rate of solid
gastric emptying. Studies in morbidly obese patients
were not performed. Thus, possible interrelation-
ships between the caloric density and constituents of
ingested meals, gastric emptying rates. and obesity
have been clucidated.

The purpose of this investigation was to determine
whether morbidly obese subjects had significantly
different rates of solid and liquid gastric emptying
than age-. sex-, and race-matched nonobese controls.
Also, the tenet of gastric emptying as a variable of
body surface area. as noted by Lavigne et al., was
explored. Further, the measurement of gastric emp-
tving rates after weight reduction was studied to
ascertain whether or not a primary or secondary
relationship between altered gastric emptying and
vbesily existed. I gastric vmptying changed alter
weight loss, then alterations in gastric emptying
might be due to obesity iteolf. thus indicating a
secondary disorder. On the other hand, if rapid
emptyving was found to exist in the obese population
with no change after weight loss, it might be consid-
ered as a potential primary causative factor in the
genesis of the condition.

PERCENT OF RADIONUCLIDE REMAINING IN STOMACH

Methods

Patient Selection l‘*igUI‘P
Forty-six obese subjects |mean weight 249 lbs.
[range 167-461 |bs). mean age 39.5 vr [range 20-62 yr),
mean height 68 in. (range 59-84 in.)| were selected from
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. Gastric emptying of a solid test meal in obese {open

circles) (n = 46) and nonobese (closed circles) subjects
fn = 31). Statistical significance (p < 0.05) between the
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A Comparison of the Volume and pH of Gastric Contents of

Obese and Lean Surgical Patients

Ronald L. Harter, MD, William B. Kelly, MD, Matthew G. Kramer, MD, Cara E. Perez, BS, and

Roger R. Dzwonczyk, Ms

Department of Anesthesiology, Ohio State University Hospitals, Columbus, Ohio

Obese surgical patients are typically considered to be
more likely than lean patients to possess high-volume and
low-pH (HVLP) gastric contents after a standard preoper-
ative fast, based on a study of a population predominately
consisting of patients receiving intramuscular preopera-
tivesedation. We revisited thisissue ina study population
of 256 fasted surgical patients, of which 232 received no
preoperative antacid or gastric prokinetic drug. Immedi-
ately after endotracheal intubation, an 18-French sump
tube was placed, and gastric contents were withdrawn.
Subjects’ gastric contents were defined as HVLP if they
exhibited a combination of a volume >25 mL and a pH
<25. Obesity was defined as a body mass index >30.
Among nonmedicated obese patients, the proportion
with HVLP gastric contents was 20 of 75 (26 6%). The pro-
portion of lean patients with HVLP gastric contents was

66 of 157 (42.0%). The difference between the HVLP pro-
portions for these two groups was found to be significant
(P < 0.05) using x* analysis. Obesity seems to be associ-
ated with a significantly decreased risk of HVLP gastric
contents among surgical patients with no history of gas-
troesophageal pathology after a normal interval of preop-
erative fasting. Implications: Previous studies have
shown that obese surgical patients have a greater volume
of acidic stomach contents than lean patients, despite a
routine preoperative fast. We have reexamined this issue
and found that among otherwise healthy, fasted, obese
surgical patients, there is a lower incidence of combined
high-volume, low-pH stomach contents compared with
lean patients.

(Anesth Analg 199886:147-52)

the conduct of anesthesia is a rare event, occur-

ring in approximately 1 in every 3,000 general
anesthetics (1). When aspiration does occur, however,
significant morbidity can result. The mortality rate for
pulmonary aspiration is 1 in 71,000 general anesthetics
(1). A prospective, randomized, controlled trial con-
cerning factors associated with pulmonary aspiration
would require a prohibitively large sample size to
have adequate power to detect statistically significant
differences in outcome. Thus, alternative end points
presumed to be associated with the incidence of pul-
monary aspiration have been more extensively stud-
ied. For example, high gastric content volume and low
gastric content pH have been shown in various animal
models to produce significant pulmonary injury when
pulmonary aspiration of gastric contents occurs (2,3).

Pulmonary aspiration of gastric contents during

This work was supported by the Samuel ]. Roessler Memorial

Madisal Davasenh Cohalachin Mrant theanah tha Nhia Clata Tlaivar.

The precise level of gastric content pH and volume at
which an individual is considered to be at a significant
risk of pulmonary injury is controversial. However,
the most often reported values are for a pH <25
combined with a volume >25 mL. Although there are
several methods for the collection of gastric contents,
blindly withdrawing them with a sump tube is a
method that is often used, and one that represents
fairly accurately the gastric milieu at any given time
(4,5).

Defining specific surgical populations that present
an increased risk of pulmonary aspiration is of obvi-
ous benefit. Accurately identifying and effectively
treating those patients that present an increased risk of
pulmonary aspiration should result in reducing the
incidence and severity of aspiration while minimizing
the unnecessary administration of antacids and/or
gastric prokinetic drugs to those patients without in-
creased aspiration risk. Obese patients have been con-
sidered to present an increased risk of perioperative

XXVIl Ifso Wovrld Congress

pese and lean surgical patients
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Figure 3. Incidence of high-volume (>25 mL), low-pH (<2.5)
(HVLP) gastric content as a function of body mass index (BMI).
There were no significant differences (P > 0.05) among the groups.
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ERABS 2016 vs 2021
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Abstract

Background During the last two decades, an increasing number of bariatric surgical procedures have been per-
formed worldwide. There is no consensus regarding optimal perioperative care in bariatric surgery. This review aims
to present such a consensus and to provide graded recommendations for elements in an evidence-based “enhanced ™
perioperative protocol.

Methods  The English-language literature between January 1966 and January 2015 was searched, with particular
attention paid o mets-analyses, randomised controlled trials and large prospective cohort studies. Selected studies
were examined, reviewed and praded. After critical appraisal of these studies, the group of anthors reached a
CONSENsUs recommendation.

Results  Although for some elements, recommendations are extrapolated from non-bariairic settings (mainly col-
orectal), most recommendations are based on good-quality trials or meta-analyses of good-guality trials.
Conclusions A comprehensive evidence-based consensus was reached and is presented in this review by the
enhanced recovery after surgery (ERAS) Society. The guidelines were endorsed by the International Association for
Surgical Metabolism and Mutrition (IASMEN) and based on the evidence available in the hiterature for each of the
elements of the multimodal perioperative care pathway for patients undergoing bariatric surgery.
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Abstract

Background This is the second updated Enhanced Recovery After Surgery (ERAS®) Society guideline, presenting a
consensus for optimal perioperative care in bariatric surgery and providing recommendations for each ERAS item
within the ERAS® protocol.

Methods A principal literature search was performed utilizing the Pubmed, EMBASE, Cochrane databases and
Clinical Trials.gov through December 2020, with particular attention paid to meta-analyses, randomized controlled
trials and large prospective cohort studies. Selected studies were examined, reviewed and graded according to the
Grading of Recommendations, Assessment, Development and Evaluation (GRADE) system. After critical appraisal
of these studies, the group of authors reached consensus regarding recommendations.

Results The quality of evidence for many ERAS interventions remains relatively low in a bariatric setting and
evidence-based practices may need to be extrapolated from other surgeries.

Conclusion A comprehensive, updated evidence-based consensus was reached and is presented in this review by the
ERAS® Society.

B4 Erik Stenberg
erik.stenberg @regionorebrolan. se

®  Division of Digestive Surgery and Urology, Turku University
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Preoperative fasting Obese patients may have clear fluids up to 2 h and solids up Non-diabetic obese Strong

to 6 h prior to induction of anaesthesia. Further data are patients: High
necessary in diabetic patients with autonomic neuropathy

e e Diabetic patients without  Weak
due to potential risk of aspiration

Autonomic neuropathy:
Moderate

Diabetic patients with Weak
autonomic neuropathy:
Low
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AND RELATED DISEASES
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Surgery for Obesity and Related Diseases 9 (2013) 714-717 ——

Original article

Gastric emptying is not prolonged in obese patients
Vered Buchholz, M.D?, Haim Berkenstadt, M.D.®, David Goitein, M.D .2,

Ram Dickman, M.D ¢, Hanna Bernstine, M.D ¢, Macha Duhie AfNax

“Department of Swrgery C, Chaim Sheba Medical Center, Tel H
Table 2

*Department of Anesthesiology, Chaim Sheba Medical Center, Tel He
Gastric emptying scintigraphy results

“‘Deparmment of Gastroenterology, Rabin Medical Center, Beilinson Hospital, Petach-Tikva, in
Medicine, Tel Aviv, Israel

“Deparmment of Nuclear Medicine, Rabin Medical Center, Beilinson Hospital, Petach-Tikva, in
Medicine, Tel Aviv, Israel

Received December 24, 2011; accepted March 2]

Variable Obese Nonobese P value

Abstract Background: Obesity is associated with a poor anesthetic risk, |
aspiration rates. A greater gastric residue and lower stomach pl
relationship of obesity to gastric emptying is ill-defined. with contr:
similar, and longer times compared with nonobese subjects. The
compare gastric emptying in obese and nonobese subjects at a uni
Methods: A total of 19 obese (body mass index [BMI] 40 kg/m?)
subjects underwent a standardized scintigraphic gastric emptying

|+

219 38
18.7 89
12.3 A4
9 06

231 66.2
16.8 47.1
139 149
1.5 1.1

Half time* (min) 65.1
Retentiont 1 h (%) 48
Retention 2 h (%) 17.6
Retention 4 h (%) 1.7

I+ I+ I+
|+

|+

Results: The mean age and BMI was 35 years and 45 kg/m? in the ol
in the nonobese group, respectively. No differences were found
gastric emptying. Regression analysis showed no statistical associati
emptying, including multivariate analysis, considering BMI, age,
Conclusion: A scintigraphy test of a labeled meal was used to ev
and nonobese subjects. In accordance with other published data, no
between the 2 groups. The anesthetic risks in the obese should be
delayed gastric emptying (i.e., anatomic variation, increased rates of
Obes Relat Dis 2013;9:714-717.) © 2013 American Society for My
All nights reserved.

|+
|+

* Interval between meal completion and point at which one half of the

meal (radioactivity counts) had left the stomach.

T Percentage remaining in stomach at each measurement point.
L |

Obesity, resulting in delayed gastric emptying, is believed strated that the gastric content in the fasting state was both

Keywords: Gastric emptying; Morbid obesity; Banatric surgery

to be a risk factor for aspiration during anesthesia induction. more abundant and more acidic in obese than in lean patients.
The pulmonary aspiration of gastric content during general Juvin et al. [3], using endoscopy and aspiration of gastric
anesthesia is a rare event, with possible life-threatening con- contents, demonstrated identical gastnic content volumes in fast-

sequences [1]. However, contradictory information linking the ing obese and lean subjects, with a lower pH in the obese subjects.
gastric emptying rate to body weight has been reported. An An evaluation of gastric emptying in obese subjects has been

XXVIl Ifso World Congress I‘I‘bO Melbourne 2024




General Anesthesia

Drinking 300 mL of clear fluid two hours before
surgery has no effect on gastric fluid volume and
pH in fasting and non-fasting obese patients

[Le fait de boire 300 mL de liquide clair deux heures avant d’étre opéré n’a pas d’effet

sur le volume de liquide ni sur le pH gastriques chez des patients obéses a jeun ou non|

J. Roger Maltby MB FRCA FRCPC,* Saul Pytka Mp Frcpc,* Neil C. Watson MB FRCPC,*
Robert A. McTaggart Cowan mMp Frcpc,* Gordon H. Fick Bsc Msc phpt

Purpose: To determine whether, in obese [body mass index (BMI)
> 30 kg'm?] patients, oral intake of 300 mL dear liquid two hours
before elective surgery affects the volume and pH of gastric con-
tents at induction of anesthesia

Mcthods: A single-blind, randomized study of 126 adult patients,
age > |18 yr, ASA physical status | or I, BMI > 30 kg'm? who were
scheduled for elective surgery under general anesthesia. Patients
were excluded if they had diabetes mellitus, symptoms of gastroe-
sophageal reflux, or had taken medication within 24 hr that affects
gastric secretion, gastric fluid pH or gastric emptying. All patients
fasted from midnight and were randomly assigned to fasting or fiuid
group. Two hours before their scheduled time of surgery, all
patients drank |0 mL of water containing phenol red 50 mg. Those
in the fluid group followed with 300 mL dear liquid of their choice.
Immediately following induction of general anesthesia and tracheal
intubation, gastric contents were aspirated through a multiorifice
Salem sump tube. The fluid volume, pH and phenol red concen-
tration were recorded

Results: Median (range) values in fasting vs fluid groups were: gas-
tric fluid volume 26 (3-107) mL vs 30 (3—-187) mL, pH 1.78
(1.31-7.08) vs 1.77 (1.27-7.34) and phenol red retrieval 0.1
(0-30)% vs 0.2 (0—15)%. Differences between groups were not
statistically significant

Conclusion: Obese patients without comorbid conditions should
follow the same fasting guidelines as non-cbese patients and be
allowed to drink clear liquid until two hours before elective surgery,
inasmuch as obesity per se is not considered a risk factor for pul-
monary aspiration

XXVIl Ifso Wovrld Congress

Obyjectif : Déterminer si, chez des patients obéses [indice de masse
lle (IMC) > 30 kg'm?], la prise orale de 300 mL de liquide clair
deux heures avant de subir une opération hégiée a un effet sur le vo-
lume et le pH du contenu gastnique lors de I'induction anesthésique.
Méthode : Une étude randomisée, & simple insu, a été menée Guprés
de |26 patients adultes, > |18 ans, d'état physique ASA | ou I, d'TMC
> 30 kg'm®, devant subir une intervention chirurgicale régiée sous
anesthésie générale. La présence de diabéte, ou de symptomes de
reflux gastro-cesophagien ou la prise de médicaments, dans les 24 h
avant l'opération, pouvant affecter la sécrétion gastrique, le pH du Ii-
quide gastrique ou I'évacuation gastrique entrainaient I'exclusion du
patient. Tous les patients, @ jeun depuis minuit, ont été répartis en
deux groupes : jeine ou liquide. Deux heures avant I'heure prévue de
I'opération, tous les patients ont bu 10 mL d’eau contenant 50 mg de
rouge de phénol. Les patients du groupe «liquide» ont pris ensuite 300
mL d'un liquide clair de leur choix. Immédiatement aprés I'induction
de I'anesthésie et I'intubation endotrachédle, le contenu gastrique a
été aspiré au moyen d'une sonde multiorifice Salem. Le volume de i-
quide, le pH et les concentrations de rouge de phénol ont été notés
Résultats : Les valeurs moyennes (étendue) du groupe de jeine vs le
groupe «liquide» ont été : volume de liquide gastrique 26 (3—107) mL
vs 30 (3-187) mL, pH 1,78 (1,31-7,08) vs 1,77 (1,27-7,34) et
repérage du rouge de phénol 0,1 (0-30) % vs 0,2 (0—15) %. i ny
avait pas de différence intergroupe significatve.
Conclusion : Les patents obéses, sans symptomes comorbides,
devraient suivre les mémes directives de je(ine que les patients non
obeses. lis peuvent boire un liquide clair jusqu'a deux heures avant une
opération régiée, étant donné que I'obésité en elle-méme n'est pas
considérée comme un facteur de risque d'aspiration pulmongire.

TABLE II Residual gastric fluid volume, pH and phenol red dye

Fasting
n =05

Drinking
n =065

Volume (P = 0.46)

pH (P=091)

% ingested dye recovered
Patients (#) with

0 to 5% dye

Patients (#) with

5.1 to 10% dye

Patients (#) with >10% dye

26 (3-107)
1.78 (1.31-7.08)
0.1 (0-30.45)

60

30 (3-187)
1.77 (1.27-7.34)
0.23 (0-14.64)

55

SO

Values are median (range).
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Relationship Between Diabetic Autonomic Neuropathy and

Gastric Contents

Hironori Ishihara, MD, Harbhej Singh, MD, and Adolph H. Giesecke, MD

Department of Anesthesiology and Pain Management, University of Texas Southwestern Medical School, Dallas, Texas

Delayed gastric emptying secondary to diabetic auto-
nomic neuropathy (DAN) is a recognized risk factor for
aspiration pneumonitis. The purpose of this study is to
determine whether bedside autonomic function tests
(AFTs) would predict gastric contents. Gastric volume
and its pH were measured in 36 patients with diabetes
mellitus (DM) and 15 nondiabetic patients at induction

nacth, Ty SUTOeTY,

older and more obese than nondiabetics and those with
DM more than 10 yr were more often DAN positive.
Solid, undigested food particles were found more often
in the gastric contents of DAN-positive patients com-
pared to nondiabetics. Gastric liquid volume and pH
were similar in diabetic patients (DAN positive and
DAN negative) and nondiabetic controls. These results
anchra iaonnsgig Jor gom~

Table 3. Presence of High Risk and Solid Particles

Nondiabetics

%

DAN-negative

DAN-positive

n =20 Y n =16

%

No. of

No. of patients with pH <2.5
No. of patients with volume >25 mL
patients at risk (pH <2.5; volume >25 mL)

87
60
53

56
38

25

be b Solid particles o= r‘.‘.‘.l E.'.'.'.'! 37%
empl L---I — LI

bility - - e e sy
is accepted as a risk factor in aspiration pneumonitis
(1). We have witnessed a near-fatal aspiration pneu-
monitis in a diabetic patient scheduled for elective
ophthalmic surgery under general anesthesia and
questioned whether objective preoperative autonomic

function tests (AFTs) could predict gastric retention

Accepted for publication January 19, 19%4.

Address correspondence to Adolph H. Giesecke, MD, Department
of Anesthesiology and Pain Management, University of Texas South-
western Medical School, 5323 Harry Hines Boulevard, Dallas, TX
75235-9068.

DAN = diabetic autonomic neuropathy.
* P < 0.05 compared to nondiabetic groups.

ify control pafients of similar age, sex, weight, and
surgical procedure as the diabetic patients. Fifty-one
adult ASA grade I-11I patients undergoing elective am-
bulatory surgery under general endotracheal anesthe-
sia were enrolled in the study: 36 diabetic patients and
15 nondiabetic patients. Seventy-four percent of pa-
tients (38/51) underwent ophthalmologic surgery,
mostly vitrectomy, and the remaining patients under-
went procedures other than major abdominal opera-
tions. The predominance of ophthalmic cases is a result
of two factors: patients with DM are more often found
in the eye surgery room than in other rooms, and the
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GUIDELINES

Perioperative fasting in adults and children: guidelines from

the European Society of Anaesthesiology
lan Smith, Peter Kranke, Isabelle Murat, Andrew Smith, Geraldine O'Sullivan, Eldar Sereide, Claudia Spies
and Bas in't Veld

This guideline aims to provide an overview of the present surgery in adults and children, although patients should not
knowledge on aspects of perioperative fasting with assessment have their operation cancelled or delayed just because they are
of the quality of the evidence. A systematic search was chewing gum, sucking a boiled sweet or smoking immediately

conducted in electronic databases to identify trials published prior to induction of anaesthesia. These recommendations also
between 1950 and late 2009 concemed with preoperative apply to patients with obesity, gastro-oesophageal reflux and

fasting, early resumption of oral intake and the effects of oral diabetes and pregnant women not in labour. There is insufficient
carbohydrate mbdures on gastrio emplying and postoperative evidence to recommend the routine use of antacids,

recovery. One study on preoperative fasting which had not been metoclopramide or H,-receptor antagonists before elective
included in previous reviews and a further 13 studies surgery in non-obstetric patients, but an H,-receptor antagonist
published since the most recent review were identified. rgery . P . 2 X . -
Tho seasubien ilsn anifad . e : should be given before elective caesarean section, with an

HROFeRHARy relevant o Woog o =1
of oral carb v LU 1 b \ - - L "Eu
intake. Publj
evidence le

v . 0TI . | ilcll y

= prior to induction of anaesthesia. These recommendations also

assessing le|
used. The k

elective sur

~ued  gpply to patients with obesity, gastro-oesophageal reflux and

member of t
milk added (ue " A o aro ST Ao i . ]

I [ _77l L] L] Hl L] i

fluids. Solid food should be prohibited for 6 h before elective Published online 28 June 2011

Why were these guidelines produced?
Widespread consultation suggested that guidelines on perioperative fasting would be useful to European Society of
Anaesthesiology (ESA) members.

Our guideline aims to provide an overview of the present knowledge on perioperative fasting with assessment of the
quality of the evidence in order to allow anaesthesiologists all over Europe to integrate this knowledge in their daily
care of patients.

What is similar to previous guidelines?

The ESA guidelines endorse a 2-h fasting interval for clear fluids and a 6-h interval for solids.

What is different from previous guidelines?

Melbouvrne 2024



Diabetic
N=84

Incidence of
full stomach*

15.5%

Mean fasting
gastric volume

Question for Future Study?’

Does administration of
glucagon-like peptide-1
(GLP-1) agonists affect
safe fasting guidelines?

Incidence of
full stomach

11.5%

Mean fasting
gastric volume

Nondiabetic Difference
N=96

4.0%
95% Cl
-11%1015.2%
P=0.568

~(]1 {(}/ ml/kQ

95% CI
-0.24 t0 0.10 ml/kg
P=0.224

Conclusion

Fasting guidelines are noninferior
in diabetic patients compared

to nondiabetic patients with BMI
<40 kg/m?.

Do Current Fasting Guidelines
Ensure Empty Stomach
in Diabetic Patients?

N\ Inclusion:

~N * Age 18-85 yr old
» ASA Physical Status |-Ill
» BMI <40 kg/m*

Exclusion:

* Prior Gl surgery
* Upper Gl disease
* Pregnant

Diabetes can cause
gastroparesis and delayed
gastric emptying. According to
ASA fasting guidelines, patients
with diabetes may require longer fas-
ting intervals. In this issue, Perlas et al,
used gastric ultrasound to evaluate residual
gastric volume after standard fasting inter-
vals before elective surgery in diabetic
and nondiabetic patients.'




ANESTHESIOLOGY

Baseline Gastric Volume in
Fasting Diabetic Patients
Is Not Higher than That
in Nondiabetic Patients:
A Cross-sectional
Noninferiority Study

Anahi Perlas, M.D., ER.C.F.C., Maggie £. X. Xiao, B.Sc.,
George Tomlinson, Ph.D., Binu Jacob, Ph.D.,

Sara Abdullah, M.D., Richelle Kruisselbrink, M.D., FR.C.BC.,
Vincent W. 5. Chan, M.D., FR.C.FP.C.

ANESTHESIOLOGY 2024; 140:648-56
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Fig. 4. Distribution of baseline gastric volumes in diabetic and
nondiabetic patients. A conventional threshold of 1.5 mlikg is
used as a marker of a full stomach.
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STAYING HEALTHY

Weight stigma: As harmful as obesity itself?

June 2,2022

By Chika Anekwe, MD, MPH, Contributor; Editorial Advisory Board Member, Harvard Health Publishing

%
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DOGNA

“A belief that is accepted by the members of a group without being

questioned or doubted”

Opinions develop based on “experience” or inadequate research.

Taught as “facts” to subsequent generations.

e
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International Society for the

ISPCOP.NET

Perioperative Care of the

Obese Patient

The Mission of the International Society
for the PerioperativeiCare of the Obese
Patient is to promote excellence in clinical
management, education and research
regarding the care of the morbidly obese
patient during the perioperative period.

MISSION STATEMENT

XXVIl Ifso World Congress 'ESO Melbouvrne 2024



THANKYOU FOR
YOURATTENTION
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DAY(S) PRIOR TO THE PROCEDURE:

« [rrespective of Indication (diabetes or welght loss), for patlents on weekly dosing conslder holding
GLP-1agonists a week prior to the procedure/surgery. For patlents on dally dosing conslder
holding GLP-1 agonlists on the day of the procedurea/surgery.

« If GLP-1 agonists prescribed for dilabetes management are held for longer than the dosing
schedule, consider consulting an endocrinologist for bridging the antidiabetic therapy to avold

hyperglycemla.
DAY OF THE PROCEDURE:

« If Gl symptoms such as severe nausea’vomiting/retching, abdominal bloating, or abdominal pain
are present, consider delaying elective procedure, and discuss the concerns of potentlal risk of

regurgitation and pulmonary aspliration of gastric contents with the procedurallst’surgeon and the
patlent.

« If the patlent has no Gl symptoms, and the GLP-1 agonists have been held as advised, proceed as
usual.

« |f the patlent has no Gl symptoms, but the GLP-1 agonists were not held as advised, proceed with
“full stomach”™ precautlons or consider evaluating gastric volume by ultrasound, If possible, and If

proficlent with the technlgue. If the stomach |15 empty, proceed as usual. If the stomach Is full or If
gastric ultrasound Is Inconclusive or not possible, consider delaying the procedure or treat the

patlent as “full stomach™ and manage accordingly. Discuss the concerns of potentlal risk of
regurgitation and pulmonary aspliration of gastric contents with the procedurallst/surgeon and the

— B d



PREOPERATIVE

v Avoid premedication

XXVIl IFso Wovrld Congress IE:

INTRAOPERATIVE

v" Minimally invasive surgery

v’ Short-acting anesthetics

v" Nonopioid analgesia

v’ Locoregional analgesic
supplement + NSAIDS

v Avoid hypothermia

v\ Pratective ventilation

POSTOPERATIVE
v" Fully awake/reversed 2>
extubation
v Nonopioids analgesics
v’ Lung expansion exercises
v" PONV prophylaxis
v’ Early catheter/drain removal
v’ Early oral nutrition
¥ N@iRQoRH

v" Earlv ambulation



Meta-Analysis of Enhanced Recovery Protocols in Bariatric Surgery

) ‘

13 published studies 6,172 P<0.01

v' 4,259 ERAS Cases -1.5 days [-1.8, -1.2]
v" 1,913 non-ERAS

Adverse events

Reinterventions &
Readmission

P<0.01 P=0.87

0.7 [0.6, 0.9] 1.0 [0.8, 1.4]

®
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Gastric Emptying: volume, osmolality, chemical composition, and caloric density of the food

(A) (B)

100

100

HigR-calorie
Digestible Iqui
solids

<2-3mm

Indigestible
solids

>5-7mm

0
o
|
0
o

1-4 Kcal/min

o, Remaining in the stomach
% Remaining in the stomach

o
=
N
)
S

Hours Hours

R
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1949 - 1982

1949 Hunt' 2—3 hr NPO midnight

1951 Guedel'® No guideline No guideline

1955 Eliason et al'® 4 hr p.m. surgery: breakfast
1964 Lee and Atkinson'’ NPO midnight or 6 hr NPO midnight or 6 hr
1970 Cohen and Dillon'® NPO midnight NPO midnight

1971  Wylie'? 5 hr 5 hr

1976 Canadian Anaesthetists’ Societym 5hr 5hr

1976 Collins®' NPO midnight p.m. surgery: breakfast
1982 Dripps et al*? NPO midnight NPO midnight
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PARAMETERS

Practice Guidelines for Preoperative Fasting and the
Use of Pharmacologic Agents to Reduce the Risk of
Pulmonary Aspiration: Application to Healthy Patients
Undergoing Elective Procedures

An Updated Report by the American Society of Anesthesiologists
Task Force on Preoperative Fasting and the Use of Pharmacologic
Agents to Reduce the Risk of Pulmonary Aspiration*

1) RACTICE guidelines are systematically developed

recommendations that assist the practitioner and
patient in making decisions about health care. These recom-
mendations may be adopted, modified, or rejected accord-
ing to clinical needs and constraints, and are not intended
to replace local institutional policies. In addition, practice
guidelines developed by the American Society of Anesthe-
siologists (ASA) are not intended as standards or absolute
requirements, and their use cannot guarantee any specific
outcome. Practice guidelines are subject to revision as war-
ranted by the evolution of medical knowledge, technology,
and practice. They provide basic recommendations that are
supported by a synthesis and analysis of the current litera-
ture, expert and practitioner opinion, open forum commen-
tary, and clinical feasibility data.

This document updates the “Practice Guidelines for
Preoperative Fasting and the Use of Pharmacologic Agents
to Reduce the Risk of Pulmonary Aspiration: An Updated
Report” adopted by the ASA in 2010 and published in 2011."

Methodology

Definiti

yiration

on of Preoperative Fasting and Pulmonary

For these guidelines, pregperative fasting is defined as a pre-
scribed period of time before a procedure when patients are
not allowed the oral intake of liquids or solids. Perioperative

pulmonary aspiration is defined as aspiration of gastric con-

tents occurring after induction of anesthesia, during a proce-

these guidelines, the term “preoperative” should be consid-
ered synonymous with “preprocedural,” as the latter term is
often used to describe procedures that are not considered to
be operations. Anesthesia care during procedures refers to
general anesthesia, regional anesthesia, or procedural seda-
tion and analgesia.

Purposes of the Guidelines
The purposes of these guidelines are to provide direction for
clinical practice related to preoperative fasting and the use of
pharmacologic agents to reduce the risk of pulmonary aspi-
ration and to reduce the severity of complications related
to perioperative pulmonary aspiration. Clinical practice
includes, but is not limited to, withholding of liquids and
solids for specified time periods before surgery and prescrib-
ing pharmacologic agents to reduce gastric volume and acid-
ity. Enhancements in the quality and efficiency of anesthesia
care include, but are not limited to, the utilization of peri-
operative preventive medication, increased patient satisfac-
tion, avoidance of delays and cancellations, decreased risk of
dehydration or hypoglycemia from prolonged fasting, and
the minimization of perioperative morbidity. Complications
of aspiration include, but are not limited to, aspiration pneu-
monia, respiratory compromise, and related morbidities.

Focus

Prevention of perioperative pulmonary aspiration is part of
the process of preoperative evaluation and preparation of the
patient. The guidelines specifically focus on preoperative fast-

Clear liquid: 2h
Breast milk: 4h
Nonhuman milk: 6h
Light meal: 6h

Fried, fatty foods or meat: 8h
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