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Despite extensive research regarding risk factors and
treatment regimens, postoperative nausea and vomiting
(PONV) has remained a challenge affecting up to 40% of
the general surgical population, underlining the complex na-
ture of this adverse outcome [1]. In addition to the criteria
described by Apfel et al. [1], contributing risk factors may
be anesthesia, patient, or procedure related. Compared
with the general surgical population, patients undergoing
bariatric surgical procedures experience a much higher inci-
dence of PONV, and current enhanced recovery after bariat-
ric surgery (ERABS) guidelines suggest intraoperative
prophylaxis but provide little guidance for postoperatively
administered prophylaxis or treatment [2]. This article
does not address PONV as a result of mechanical upper
gastrointestinal obstruction or other structural complica-
tions from the surgical procedure itself, and nontraditional
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treatments such as acupuncture or acupressure are only
briefly described.

This position statement aims to make specific recommen-
dations regarding PONV prophylaxis and treatment prior to,
during, and following bariatric surgery to improve postoper-
ative outcomes. This work resulted from a collaboration of
members of the International Society for the Perioperative
Care of the Patient with Obesity (ISPCOP) and the Amer-
ican Society for Metabolic and Bariatric Surgery (ASMBS)
and was subsequently coendorsed by the boards of both
learned societies. It may serve to expand on current ERABS
guidelines and suggest future research directions regarding
PONV and postdischarge nausea and vomiting (PDNV).

Do patients undergoing bariatric surgery have a different
PONV risk than the general surgical population?

In the bariatric surgical population, PONVoccurs at a rate
of nearly 80% compared with up to 40% in the general sur-
gical population [3,4]. Laparoscopic sleeve gastrectomy ap-
pears to be the most emetogenic of all standard bariatric
surgical procedures [3,5,6].
Surgery.
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Although obesity is not a risk factor for PONV [6], pa-
tients undergoing bariatric surgery are more likely to expe-
rience PONV than their peers of normal weight range
undergoing gastric procedures [7]. Besides the direct effect
on patient comfort and satisfaction, PONV prolongs the
time spent in the post–anesthesia care unit (PACU) and is
a common cause for readmission after metabolic and bariat-
ric surgery [8–10].

The requirement for a rescue antiemetic in the PACUmay
contribute further to a prolonged discharge time until emesis
control is achieved.

Recommendation
� Clinicians should be mindful of the unique PONV risk pro-
file for bariatric surgery that may necessitate a more
aggressive perioperative approach compared with the
currently established routine management for the general
surgical population.

What is a recommended intraoperative pharmacologic
PONV prevention strategy for a patient undergoing
bariatric surgery without patient-related risk factors?

For bariatric surgery, intraoperative antiemetic prophylaxis
based on the risk scores described by Apfel et al. [1] does not
sufficiently meet outcome expectations. At least one study
showed that prophylaxis according to current guidelines still
resulted in a greater than 80% PONV risk that remained at
nearly 60% even with maximal prophylaxis [4,6]. Consid-
ering the unresolved high incidence of PONV beyond that ex-
pected for a general surgical population, it appears justified to
use prophylaxis even in patients without obvious risk factors
undergoing bariatric surgery. Further studies to determine
effective multimodal pharmacologic antiemetic strategies
are urgently needed for this specific patient population. Effec-
tive prophylaxis and treatment of PONV require a multi-
modal approach using multiple medications from different
drug classes [11,12]. In the absence of further guiding data,
the routine intraoperative use of at least 2 if not 3 antiemetics
from different pharmacologic categories seems indicated.
Pharmacologic categories include but are not limited to 5-
hydroxytryptamine (5-HT3) receptor antagonists,
neurokinin-1 (NK1) receptor antagonists, antidopaminergic
agents, corticosteroids, H1 receptor antagonists, piperazines,
phenothiazines, and anticholinergics.
Recommendations
� Administer at least 2 or 3 antiemetics from different phar-
macologic categories even in the absence of patient-related
risk factors.

� Consider adding additional antiemetics for each patient-
related risk factor encountered.
� For the high-PONV-risk patient, additional measures, and
strategies are necessary as recommended below.

� Support urgent research into effective intraoperative multi-
modal pharmacologic antiemetic regimens specific to the
bariatric population.
What is the role of single-dose dexamethasone, what dose
should be considered, and should it be given to patients
with diabetes mellitus?

Dexamethasone is an established prophylactic antiemetic
in bariatric surgery and is usually administered intraopera-
tively [13,14]. At doses above .1 mg/kg up to a total of 8
mg, dexamethasone is an effective adjunctive analgesic
and reduces postoperative pain and opioid consumption
[14], which may arguably improve pain and opioid-
induced PONV, but definitive scientific evidence has not
yet been established.
There are reports of increased perioperative blood glucose

levels with the intraoperative administration of up to 8 mg of
dexamethasone, particularly in patients with impaired
glucose tolerance [15,16]. However, an adverse effect from
a single intraoperative dose of dexamethasone such as sus-
tained hyperglycemia in patients with and without diabetes,
increased surgical-site infections, delayed wound healing or
mental status changes are unlikely, and the benefits for the
prevention of PONV likely outweigh these concerns [17].

Recommendation
� Dexamethasone should be administered routinely early
intraoperatively for PONV prophylaxis at a dose of at least
4 mg but no more than 8 mg unless contraindicated.
What is a recommended prophylactic intraoperative
strategy for the high-PONV-risk patient during bariatric
surgery?

The introduction of ERABS protocols reduces the risk of
PONV [18]. However, even patients treated according to
ERABS protocols and receiving an opioid-sparing anes-
thetic with perioperative multimodal and regional analgesia
still had a 46% incidence of PONV [19]. This is much
higher than the expected rate of less than 10% for most sur-
gical procedures despite following current recommenda-
tions [12]. An evidence-based guideline specific to the
intraoperative prophylaxis of PONV for patients with high
PONV risk undergoing bariatric surgery does not yet exist.
However, using a total intravenous anesthesia (TIVA)
instead of a volatile anesthetic is an effective component
of a multimodal antiemetic strategy in bariatric surgery
and will likely benefit outcomes for patients with high
PONV risk [20]. Additional evidence in unselected patients
undergoing bariatric surgery demonstrated that during
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TIVA, the combination of intraoperative dexamethasone
and ondansetron was not more effective than placebo for
preventing PONV, suggesting that TIVA may have a strong
protective effect that is difficult to improve on [21].
Research is needed to determine the efficacy and safety of

approaches that include additional pharmacologic agents or
nontraditional methods for patients at high risk for PONV.

Recommendations
� Consider the more widespread adoption of TIVA and non-
opioid techniques in patients at high risk for PONV.

� Consider additional antiemetics prior to emergence in
high-risk patients and supplementation of the strategy
with nontraditional methods.

� Facilitate research to establish evidence-based safe and
effective antiemetic protocols when additional patient-
related PONV risk factors are present.
What are lessons learned from approaches for outpatients
receiving bariatric surgery?

Outpatient or ambulatory bariatric surgery requires selec-
tion of an appropriate surgical candidate and established pro-
cesses for patient preparation, intra- and postoperative
management, hospital transfer, readmission, and follow-up
care [22]. PONV is responsible for extended stay at the facil-
ity or readmission in up to 20% of patients [23]. In the ambu-
latory surgical setting, initiation of PONVand postdischarge
nausea and vomiting (PDNV) prophylaxis is intended to
begin even prior to the patient’s arrival at the facility to maxi-
mize antiemetic efficacy. It may include pretreatment with a
NK1 receptor antagonist and/or application of a transdermal
scopolamine patch [24–26]. Because PONV and PDNV are
equally undesirable whether the patient is an outpatient or
not, preoperative preemptive treatments should be
applicable to all patients presenting for bariatric surgery.
Recommendations
� NK-1 antagonists and an anticholinergic transdermal
scopolamine patch should be considered prior to the pa-
tient’s arrival at the facility.

� For patients presenting for outpatient bariatric surgery, to
avoid prolonged stay and/or hospital admission or read-
mission, preoperative proactive multimodal antiemetic
prophylaxis is indicated.
What is a reasonable approach to the management of
patients when PONV prophylaxis and standard
postoperative treatment were unsuccessful?

Patients following bariatric surgery with unknown
extreme sensitivity to surgery and anesthesia may not
respond to advanced intraoperative antiemetic prophylaxis
and rescue treatment in the PACU as outlined earlier. This
situation may require a team reassessment of the patient,
the environment for continued care, and additional available
treatment options. This may include decelerating the
discharge process with potential inpatient admission and
further multidisciplinary care.

The use of rescue drugs with a pharmacologic mechanism
of action that is different from the drugs already employed
needs to be considered. Nontraditional pharmacologic and
nonpharmacologic measures may be helpful [27,28]. First-
generation and possibly sedating antiemetic compounds
such as promethazine, cyclizine, and dimenhydrinate all
may have a role as rescue therapy, after considering their
adverse effects, risks, and benefits in this situation [29,30].
Extrapolating from the nonobese surgical population, a non-
sedating temporary low-dose propofol infusion may be use-
ful in these challenging patients [31].

For patients who are permitted early postoperative oral
administration of medications, the combination of a selective
NK1 receptor antagonist such as netupitant with a 5-HT3 re-
ceptor antagonist such as palonosetron may be successful.
This combination has been proven effective in patients under-
going chemotherapy, but it has not been tested to treat pa-
tients after bariatric surgery with persistent PONV [32].
Recommendations for patients with persistent postoperative
PONV
� Multidisciplinary care planning with discharge decelera-
tion and admission option.

� Multidisciplinary patient reassessment to rule out mechan-
ical or iatrogenic causes for persistent PONV [12]

� Consider the side effects such as sedation and the risks and
benefits of first-generation antiemetics including antihista-
mines, phenothiazines, and piperazines for rescue [29,30]
Is there a dosing scalar for most antiemetics in this
population?

Aweight-independent dose of both ondansetron and dro-
peridol may be safely and effectively administered, but with
combined doses it is recommended to observe the patient for
side effects including QTc prolongation. This latter adverse
effect may be mitigated by the use of amisulpride instead of
droperidol because it apparently lacks QTc-prolonging
properties [12]. Antiemetic prophylaxis and treatment with
fixed doses established for the general surgical population
may be more convenient, equally effective, and less predis-
posed to dosing errors than weight-adjusted dosing, which
requires individual dose calculations. The latter was re-
ported for palonosetron in a comparative study specific to
a weight-based versus a standard dosing regimen in women
with obesity [33]. A large meta-analysis reporting on
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controlled trials regarding drug regimens for PONV prophy-
laxis in the bariatric surgical population documents that
mostly standard antiemetic doses were applied irrespective
of weight [11]. There is currently insufficient evidence to
suggest that a weight-based dose adjustment may be needed
for most antiemetics to be effective or have improved effi-
cacy in bariatric surgical patients. In contrast, it is possible
that part of the high PONV incidence in these patients may
be a reflection of relative underdosing. Further study is
needed to better understand antiemetic dose requirements
for patients with severe obesity.

Recommendation
� The current evidence does not support weight-adjusted
dosing of antiemetics for patients undergoing bariatric
procedures.
What are the additional perioperative interventions to
prevent and treat PONV following bariatric surgery?

Complementary therapies
Although not specifically tested in the bariatric surgical

population, evidence from trials in women undergoing
abdominal laparoscopic procedures suggests a role for pre-
ventive complementary methods as part of a multimodal
antiemetic strategy. This may be applicable to a classic bar-
iatric patient population, the majority of which are women.
Specifically, acupressure applied to the acupoint K-K9,
acupressure, or acustimulation at the P6 stimulation point
and the use of 70% isopropyl alcohol pads during nasal
inhalation have demonstrated measurable improvement in
established PONV [27].

Anxiolysis
Patients who undergo repeated surgical procedures and

have experienced refractory PONV may suffer from signif-
icant fear and anxiety that fuels their PONV. These patients
may benefit from a benzodiazepine to allay their anxiety and
prevent the initiation of emesis [28].

Hydration
Dehydration may be both a precipitant and a consequence

of PONV. Fasting guidelines have been amended worldwide
so that no elective patient should present for surgery in a
dehydrated state. Evidence in the literature suggests that
attention to euvolemia and perioperative fluid supplementa-
tion can reduce the incidence of early and late PONV in
ambulatory surgery [34].

Recommendations
� Additional low-cost methods to augment PONV prophy-
laxis and treatment should be strongly considered when
factors can be identified where such approaches have
proven efficacy.

� Nontraditional methods may be useful in addition to estab-
lished approaches.

� Nontraditional methods should be an area of active
research in this population.
Conclusion

Patients undergoing bariatric surgical procedures suffer
from a higher PONV incidence than the general surgical
population. Although obesity and body mass index are not
per se PONV risk factors, anesthesia-related risk can be
reduced by anesthetic technique and antiemetic prophylaxis,
and procedure-related risk can be mitigated by thoughtful,
evidence-based pharmacologic and nontraditional anti-
emetic prevention and treatment. This position statement
summarizes current evidence and provides an up-to-date
approach for clinicians involved in the perioperative care
of patients undergoing bariatric surgery. There is an urgent
need for more research to address the significant problem
of PONV in this special population.

Disclosures

Roman Schumann reports royalties from Up-To-Date and
Wolters Kluwer for 2 obesity-related chapters. Patrick
Ziemann-Gimmel reports speaker honoraria from Acacia
Pharmaceuticals. Shanu N. Kothari reports speaker hono-
raria from Medtronic, Ethicon, and Gore.
The authors have no commercial associations that might

be a conflict of interest in relation to this article.

References

[1] Apfel CC, Heidrich FM, Jukar-Rao S, et al. Evidence-based analysis of

risk factors for postoperative nausea and vomiting. Br J Anaesth

2012;109(5):742–53.

[2] Grant MC, Gibbons MM, Ko CY, et al. Evidence review conducted for

the Agency for Healthcare Research and Quality Safety Program for

Improving Surgical Care and Recovery: focus on anesthesiology for

bariatric surgery. Anesth Analg 2019;129(1):51–60.

[3] Halliday TA, Sundqvist J, Hultin M, Walld�en J. Post-operative nausea
and vomiting in bariatric surgery patients: an observational study. Acta

Anaesthesiol Scand 2017;61(5):471–9.

[4] Kushner BS, Freeman D, Sparkman J, Salles A, Eagon JC,

Eckhouse SR. Assessment of postoperative nausea and vomiting after

bariatric surgery using a validated questionnaire. Surg Obes Relat Dis

2020;16(10):1505–13.

[5] Suh S, HelmM, Kindel TL, Goldblatt MI, Gould JC, Higgins RM. The

impact of nausea on post-operative outcomes in bariatric surgery pa-

tients. Surg Endosc 2020;34(7):3085–91.

[6] Gan TJ, Diemunsch P, Habib AS, et al. Society for Ambulatory Anes-

thesia: consensus guidelines for the management of postoperative

nausea and vomiting. Anesth Analg 2014;118(1):85–113.

[7] Groene P, Eisenlohr J, Zeuzem C, Dudok S, Karcz K, Hofmann-

Kiefer K. Postoperative nausea and vomiting in bariatric surgery in

comparison to non-bariatric gastric surgery. Wideochir Inne Tech

Maloinwazyjne 2019;14(1):90–5.

http://refhub.elsevier.com/S1550-7289(21)00394-4/sref1
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref1
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref1
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref2
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref2
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref2
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref2
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref3
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref3
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref3
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref3
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref4
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref4
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref4
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref4
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref5
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref5
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref5
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref6
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref6
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref6
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref7
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref7
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref7
http://refhub.elsevier.com/S1550-7289(21)00394-4/sref7


Roman Schumann et al. / Surgery for Obesity and Related Diseases 17 (2021) 1829–1833 1833
[8] Berger ER, Huffman KM, Fraker T, et al. Prevalence and risk factors

for bariatric surgery readmissions: findings from 130,007 admissions

in the Metabolic and Bariatric Surgery Accreditation and Quality

Improvement Program. Ann Surg 2018;267(1):122–31.

[9] Weingarten TN, Hawkins NM, Beam WB, et al. Factors associated

with prolonged anesthesia recovery following laparoscopic bariatric

surgery: a retrospective analysis. Obes Surg 2015;25(6):1024–30.

[10] Bamgbade OA, Oluwole O, Khaw RR. Perioperative antiemetic ther-

apy for fast-track laparoscopic bariatric surgery. Obes Surg

2018;28(5):1296–301.

[11] Naeem Z, Chen IL, Pryor AD, Docimo S, Gan TJ, Spaniolas K. Anti-

emetic prophylaxis and anesthetic approaches to reduce postoperative

nausea and vomiting in bariatric surgery patients: a systematic review.

Obes Surg 2020;30(8):3188–200.

[12] Gan TJ, Belani KG, Bergese S, et al. Fourth consensus guidelines for

the management of postoperative nausea and vomiting. Anesth Analg

2020;131(2):411–48.

[13] Benevides ML, Oliveira SS, de Aguilar-Nascimento JE. The combina-

tion of haloperidol, dexamethasone, and ondansetron for prevention of

postoperative nausea and vomiting in laparoscopic sleeve gastrec-

tomy: a randomized double-blind trial. Obes Surg 2013;23(9):1389–

96.

[14] De Oliveira Jr GS, Almeida MD, Benzon HT, McCarthy RJ. Perioper-

ative single dose systemic dexamethasone for postoperative pain: a

meta-analysis of randomized controlled trials. Anesthesiology

2011;115(3):575–88.

[15] Nurok M, Cheng J, Romeo GR, Vecino SM, Fields KG, YaDeau JT.

Dexamethasone and perioperative blood glucose in patients undergo-

ing total joint arthroplasty: a retrospective study. J Clin Anesth

2017;37:116–22.

[16] Nazar CE, Lacassie HJ, L�opez RA, Mu~noz HR. Dexamethasone for

postoperative nausea and vomiting prophylaxis: effect on glycaemia

in obese patients with impaired glucose tolerance. Eur J Anaesthesiol

2009;26(4):318–21.

[17] Polderman JA, Farhang-Razi V, Van Dieren S, et al. Adverse side ef-

fects of dexamethasone in surgical patients. Cochrane Database Syst

Rev 2018;11(11):CD011940.

[18] King AB, Spann MD, Jablonski P, Wanderer JP, Sandberg WS,

McEvoyMD. An enhanced recovery program for bariatric surgical pa-

tients significantly reduces perioperative opioid consumption and

postoperative nausea. Surg Obes Relat Dis 2018;14(6):849–56.

[19] Ziemann-Gimmel P, Hensel P, Koppman J, Marema R. Multimodal

analgesia reduces narcotic requirements and antiemetic rescue medi-

cation in laparoscopic Roux-en-Y gastric bypass surgery. Surg Obes

Relat Dis 2013;9(6):975–80.

[20] Ziemann-Gimmel P, Goldfarb AA, Koppman J, Marema RT. Opioid-

free total intravenous anaesthesia reduces postoperative nausea and

vomiting in bariatric surgery beyond triple prophylaxis. Br J Anaesth

2014;112(5):906–11.

[21] Bataille A, Letourneulx JF, Charmeau A, et al. Impact of a prophylac-

tic combination of dexamethasone-ondansetron on postoperative

nausea and vomiting in obese adult patients undergoing laparoscopic
sleeve gastrectomy during closed-loop propofol-remifentanil anaes-

thesia: a randomised double-blind placebo-controlled study. Eur J

Anaesthesiol 2016;33(12):898–905.

[22] Chen JL, English WJ, Moon TS. Ambulatory bariatric surgery. Int

Anesthesiol Clin 2020;58(3):21–8.

[23] Celio A, Bayouth L, BurrussMB, Spaniolas K. Prospective assessment

of postoperative nausea early after bariatric surgery. Obes Surg

2019;29(3):858–61.

[24] Therneau IW, Martin EE, Sprung J, Kellogg TA, Schroeder DR,

Weingart TN. The role of aprepitant in prevention of postoperative

nausea and vomiting after bariatric surgery. Obes Surg

2018;28(1):37–43.

[25] Sinha AC, Singh PM, Williams NW, Ochroch EA, Goudra BG. Apre-

pitant’s prophylactic efficacy in decreasing postoperative nausea and

vomiting in morbidly obese patients undergoing bariatric surgery.

Obes Surg 2014;24(2):225–31.

[26] Apfel CC, Zhang K, George E, et al. Transdermal scopolamine for the

prevention of postoperative nausea and vomiting: a systematic review

and meta-analysis. Clin Ther 2010;32(12):1987–2002.

[27] Hewitt V, Watts R. The effectiveness of non-invasive complementary

therapies in reducing postoperative nausea and vomiting following

abdominal laparoscopic surgery in women: a systematic review. JBI

Libr Syst Rev 2009;7(19):850–907.

[28] Fujii Y, Itakura M. A prospective, randomized, double-blind, placebo-

controlled study to assess the antiemetic effects of midazolam on post-

operative nausea and vomiting in women undergoing laparoscopic gy-

necologic surgery. Clin Ther 2005;32(9):1633–7.

[29] Habib AS, Gan TJ. The effectiveness of rescue antiemetics after failure

of prophylaxis with ondansetron or droperidol: a preliminary report. J

Clin Anesth 2005;17(1):62–5.

[30] Skledar SJ, Williams BA, Vallejo MC, et al. Eliminating postoperative

nausea and vomiting in outpatient surgery with multimodal strategies

including low doses of nonsedating, off-patent antiemetics: is “zero

tolerance” achievable? Sci World J 2007;7:959–77.

[31] Gan TJ, Glass PS, Howell ST, Canada AT, Grant AP, Ginsberg B.

Determination of plasma concentrations of propofol associated with

50% reduction in postoperative nausea. Anesthesiology

1997;87(4):779–84.

[32] Hesketh PJ, Aapro M, Jordan K, Schwartzberg L, Bosnjak S, Rugo H.

A review of NEPA, a novel fixed antiemetic combination with the po-

tential for enhancing guideline adherence and improving control of

chemotherapy-induced nausea and vomiting. Biomed Res Int

2015;2015:651879.

[33] Gouveia de Araujo Ferreira N, Cavalcanti IL, Assad AR, Barrucand L,
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