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Postoperacni nauzea a zvraceni (PONV)

* Nejcastéjsi pooperacni komplikace
* Incidence 30 % v obecné chirurgické populaci pacientt a az 80 % u
vysoce rizikovych kohort

» Casto velice stresujici zazitek (horsi neZ bolest), mozny diivod celkové
nespokojenosti s vykonem

* Prodluzuje hospitalizaci, muze byt pri¢inou rehospitalizace, zvysuje
naklady na péci

* Prevence dulezita obecné, nabyva dale na vyznamu v ramci ERAS,
jednodenni chirurgie



Postoperacni nauzea a zvraceni ...
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Up-To-Date v managementu PONV )

* Implementace obecného multimodalniho pristupu

* Postup usity pacientovi na miru

e Opatreni by méla pokryvat celou dobu pobytu pacienta v nemocnici
od prijeti po propusteni

* Holisticky pristup

* Implementace celoinstitucionalni smérnice/standardu
e Cost-effectiveness — u PONV obtizné urcit, chybi data



Individualni riziko

Management PONV pacienta

;e . Riziko spojené s typem
e Zhodnoceni rizika chirurgického vykonu

* Rizikové faktory — neovlivnitelné L
o ] - A Anesteziologicka, chirurgicka
* Rizikové faktory — ovlivnitelné technika, perioperacni péce

* Opatteni ke snizeni rizika MULTIMODALNI PRISTUP

1. Redukce zakladniho rizika (,,baseline risk reduction®) 4~ MULTIMODALNI

* Optimalizace postupl v perioperacnim obdobi
2. Profylaxe farmakologicka multimodalni jiz od nizkého rizika

3. Zachranna terapie




Rizikove faktory

» Pacientské — nelze ovlivnit, ale |Ize zhodnotit ... Apfel, Eberhart skére

 Rizikové faktory dospelého pacienta:
« Zenské pohlavi
* Kinetdza a/nebo PONV v anamnéze Peroperaéni a pooperaéni rizikové faktory PONV u dospélych
* Nekoureni
« Vék

* Rizikové faktory détského pacienta:
* Vék nad 3 roky
» Historie PONV/kinetdzy v osobni/rodinné anamnéze
* Do puberty neni rozdil mezi muzskym a Zenskym pohlavim

* Chirurgické — casto neovlivnitelné
* Typ vykonu

Duration
(hour)

 Chirurgicka technika o Risk faf:tors for
e Délka vykon <mcking PONV in adults
 Dalsi |

* Anesteziologické

* Perioperacni el L Volatile

Gan TJ, Belani KG, Bergese S, et al. Fourth Consensus Guidelines for the anesthesia

Management of Postoperative Nausea and Vomiting. Anesth Analg. 2020

Aug;131(2):411-448. doi: 10.1213/ANE.0000000000004833.



Rizikoveé chirurgické vykony

e Laparoskopie

* Bariatrie

* Cholecystektomie

* Gynekologické, zejména operace vajecniku

* Mastektomie

* Intrakranialni vykony

e Operace stredousi, tympanoplastiky, otoplastiky — déti
 Strabismus — nejvyssi incidence PONV u déti
 Adenotomie, tonzilektomie — déti

* CAVE: Dlouhé operacni casy



SPECIAL TOPIC

Postoperative Nausea and Vomiting with
Plastic Surgery: A Practical Advisory to Etiology,

[Impact, and Treatment
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Debra ]. Johnson, M.D.
Karol A. Gutowski, M.D.
Steven C. Bonawitz, M.D.
Warren A. Ellsworth IV, M.D.
Marta Zielinski, M.A.
Robert W. Thomsen, M.D.
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Summary: Ambulatory surgery is common in plastic surgery, where many aes-
thetic and reconstructive procedures can be performed in hospitals, ambula-
tory surgery centers, or office-based surgery facilities. Outpatient surgery offers
advantages to both the patient and the surgeon by increasing accessibility,
flexibility, and convenience; lowering cost; and maintaining high-quality care.
To optimize a patient’s experience and comfort, postoperative nausea and
vomiting (PONV) should be prevented. However, in those patients who de-
velop PONV, it must be appropriately managed and treated. The incidence of
PONV is variable. It is often difficult to accurately predict those patients who
will develop PONV or how they will manifest symptoms. There are a variety of
recommended “cocktails” for PONV prophylaxis and treatments that are po-
tentially effective. The decision regarding the type of treatment given is often
more related to provider preference and determination of side-effect profile,
rather than targeted to specific patient characteristics, because of the absence
of large volumes of reliable data to support specific practices over others. For-
tunately, there are several tenets for the successful prevention and treatment
of PONV we have extracted from the literature and summarize here. The fol-
lowing is a summary for the practicing plastic surgeon of the current state of
the literature regarding PONV cause, risk factors, prophylaxis, and treatment
that may serve as a guide for further study and practice management. (Plast.
Reconstr. Surg. 141: 214, 2018.)

Plastic and
Reconstructive Surgery

Journal of the American Society of Plastic Surgeons

Role chirurga v
prevenci/profylaxi
PONV

Surgeon’s Role in Prevention/Prophylaxis

In many practices, anesthesiologists will ulti-
Surgeons, however, must actively participate in
decreasing PONV and associated complications.
urgeons are often asked ay patient fears pre-
operatively and will bear the brunt of dissatisfac-
tion when PONV occurs.

Discussion of PONV must be part of the pre-
operative consultation. Many plastic surgery
patients harbor overly optimistic opinions regard-
ing their postsurgical recovery. Providing specific
counseling and education regarding risk factors
for PONV and early education regarding modifi-
able risk factors may be beneficial. Patients with
previous PONV successes or failures may benefit
from a review of prior anesthetic records, because
individuality of response is the rule rather than

ESARIM, Brno 16.9. 20 th e exceptioll-%



Rizikove faktory

* Pacientske
 Chirurgicke
* Anesteziologicke

* Perioperacni
e Uziti opiatu pooperacné — zavislé na davce
e Lac¢néni od pulnoci
* Bolest



Rizikove faktory

* Pacientske
 Chirurgicke

* Anesteziologicke
 Uziti volatilnich anestetik — efekt zavisly na davce
 UzZiti N,O
e Peroperacni uziti opioidu

Uziti neostigminu

Anesteziolog a jeho zkuSenost/zru¢nost?

* Perioperacni



Lékarska
fakulta

Skorovaci systém podle Apfela et al.

Zjednodusené skdre rizika pro vznik PONV u dospélych
(Apfel)
Rizikové faktory Body
Zenské pohlavi 1
Nekurak 1
PONV nebo kinetéza v anamnéze 1
Opioidy po OP 1
Soucet 0.4

Apfel CC, Laara E, Koivuranta M, et al. A simplified risk score for predicting
postoperative nausea and vomiting. Anesthesiology 1999;91:693-700.
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Riziko PONV v %

Stredni rizikq

Nizké riziko

Vysoké riziko

Pocet rizikovych faktor(
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Skdrovaci systém podle Eberharta Skérovaci systém VPOP

Zjednodusené skore rizika pro vznik PONV u déti Body
POVOC skére Rizikové faktory
Rizikové faktory Body o 0 I 1 I 2 I
» -6, > -
vék nad 3 roky 1 ve | | Do 3let |3-6, >13 let|6-13 let
. ; : predispozice k POV ne ano --
délka vykonu > 30 minut 1 . : :
orek oi 1 délka anestezie > 45 min ne ano --
orekce strabismu zakrok s vysokym rizikem
, . . , PONYV (strabi Tt lastika, |
PONV v anamnéze (i rodinné) 1 A s ne ano
Soucet 0..4 vice davek opioidl ne ano --
Riziko PONV v %
0-1 bod Nizké riziko
2-3 body Stredni riziko
4-6 bodu Vysoké riziko
=
Eberhart LHJ, Geldner G, .Kranke P’_ Morin AM, Sché.uffelen A, Trei.b.er H, Wulf H. Th? Bourdaud N, Devys JM, Bientz J, Lejus C, Hebrard A, Tirel O, et al. Development and
devglgpment ar.1d v.alldat.|on of a risk score to predict the pro.bablllty of post?peratlve validation of a risk score to predict the probability of postoperative vomiting in pediatric
vomiting in pediatric patients. Anesth Analg. 2004 Dec;99(6):1630-1637. doi: patients: the VPOP score. Paediatr Anaesth. 2014;24:945-52. doi: 10.1111/pan.12428

10.1213/01.ANE.0000135639. 57715.6C. PMID: 15562045.



SniZzeni bazalniho rizika dospéli

* Minimalizace perioperacniho uZziti opioidl

* Vyuziti multimodalnich analgetickych postup

* Preferovat metody regionalni anestezie pred celkovou anestezii — pokud lze
* Preferovat TIVA, indukce i vedeni propofolem

* Vyvarovat se volatilnich anestetik

* \lyvarovat se uziti oxidu dusného pri anesteziich > 60 min

* K reverzi neuromuskularniho bloku pouzit sugammadex misto neostigminu

e Pacienta v den operace adekvatné hydratovat



SniZzeni bazalniho rizika deti

* Preferovat TIVA, indukce i vedeni propofolem

Liberalni tekutinova terapie

Minimalizace perioperacniho uziti opioidu

Vyuziti multimodadlnich analgetickych postupt s vyuzitim kaudalnich bloku a
metod regionalni anestezie

Lidocain i.v.

a, agonisté: dexmedetomidin i klonidin



Rozhodovaci schéma

shrnuti doporucenych postupl pro management PONV u dospélych

Rizikové faktory PONV

Zenské pohlavi

Anamnéza kinetdzy ne PONV
Nekuractvi

Pooperacni uZiti opiatu

1 — 2 rizikové faktory > 2 rizikové faktory

Zadny rizikovy faktor

2 druhy antiemetické 3 — 4 druhy antiemetické

Zadna profylaxe, nebo 1
profylaxe profylaxe

antiemetikum

Pridatna opatreni ke snizeni rizika PONV:

Omezeni uZiti N,O, dostatecna hydratace, reverze neuromuskularniho bloku sugammadexem,

Gan TJ, Belani KG, Bergese S, et al. Fourth Consensus Guidelines for the

Management of Postoperative Nausea and Vomiting. Anesth Analg. 2020
Aug;131(2):411-448. doi: 10.1213/ANE.0000000000004833.

CSARIM, Brno 16. 9. 2022




Frelich M et al. Pooperacni nauzea a zvraceni u déti. Anesteziologie a

ROZ h Od Ova Cl’ SC h é m a intenzivni medicina, 2016;27(4):214-221.

shrnuti doporucenych postupl pro management PONV u déti

Zhodnoceni rizika

Vysoké riziko

Cekej a hlidej 1, radé&ji 2 intervence Multimodalnf pfistup

Redukce baseline faktoru: Prevence PONV:

Regionalni anestezie Dexametazon

Optimalizace perioperacniho Ondansetron nebo jiny setron
tekutinového managementu Droperidol

TIVA Subhypnotické davky propofolu
Zru€na anesteziologicka praxe

CSARIM, Brno 169



Které léky ne/mame
* Nové léky jsou, ale u nas jim chybi registrace.

* 5HT antagonisté — setrony

* Ondansetron
* Dolasetron, granisetron, tropisetron
 Ramosetron, Palonosetron (ten funguje i na NK1 rec.).... Oba druha generace

* NK1 antagonisté
e Aprepitant (p.o.), fosaprepitant (i.v.), casopitant, rolapitant, vestipitant

 Kortikoidy
* Dexametazon



V4 V' 4 V4
Které léky ne/mame
* Antidopaminergni léky
 Amisulprid ... 2. generace atypickych antipsychotik, ¢etné NU, pouze tbl. PONV
nema v SPC
* Droperidol ... vsoucasné dobé neni registrovany
* Haloperidol ... butyrofenon, typickeé incisivni antipsychotikum, PONV ma v SPC

* Metoklopramid ...prokinetikum, dle SUKL indikovan k 1é¢b& PONV, ddkazy o
efektivité chybi, vyhodné pri gastroparéze, paréze/ileu horniho GIT

* Thiethylperazin (Torecan) atypické antipsychotikum, prokinetikum, dukazy o
ucinku chabé

* Perfenazin ... incisivni antipsychotikum

e Antihistaminika
* Difenhydramin ... neni k dispozici v tbl
* Prometazin ... nema v SPC léCcbu PONV

* Anticholinergika
* Transdermalni skopolamin ... efektivni, ale u nas neni k dispozici



Které léky ne/mame

Zkousely se gabapentinoidy, efekt maji, ale NU je limituiji
Midazolam — efekt ma, CAVE sedace
Efedrin

Nefarmakologické postupy — akupunktura/akupresura



Antiemeticka profylaxe dospéli

Pouziti 1 antiemetika:

Ondansetron 4-8 mg i.v. na konci vykonu NEBO
Dexametazon 4-8 mg i.v. v uvodu do anestezie
Pouziti 2 antiemetik:

Dexametazon 4 mg i.v. v uvodu do anestezie + Ondansetron 4-8 mg i.v. na konci
vykonu

Pouziti 3 antiemetik:

Dexametazon 4-8 mg i.v. v uvodu do anestezie + Ondansetron 4-8 mg i.v. na konci
vykonu + Haloperidol 1 mg i.v. na konci vykonu

Nebyla profylaxe:
Ondansetron 4-8 mg i.v.

Nedostacovala profylaxe:
Dle predchozi terapie: Ondansetron 4-8 mg i.v. NEBO Haloperidol 1 mgi.v.
Metoklopramid nebo torecan jen v indikovanych pripadech



Antiemeticka profylaxe déti

Pouziti 1 antiemetika:

Ondansetron 0,1mg/kg, max 4 mg i.v. na konci vykonu od 2 let véku
NEBO

Dexametazon 0,125 mg/kgi.v. v ivodu do anestezie

Pouziti 2 antiemetik:

Dexametazon 0,125 mg/kg mgi.v. v Uvodu do anestezie + Ondansetron 0,05 mg,
max 4 mg i.v. na konci vykonu

Droperidol 10 — 20ucg/kg, neni k dispozici, haloperidol nepodavat
Thietylperazin (torecan) az od 15 let véku 6,5 mg i.v. nebo spp p.r.

Nebyla profylaxe:

Ondansetron 0,1mg/kg, max 4 mgi.v.
Nedostacovala profylaxe:
Ondansetron 0,1mg/kg, max 4 mgiw.



4

Nezadouci ucinky antiemetik podle |ékoveé tridy

Trida léku Nezadouci ucinky

Antagonisté serotoninu Bolesti hlavy, prlijem, zdcpa, arytmie — vyssi davky prodluzuji
QT interval

Inhibitory neurokininu Zavraté, prlijem, bolesti hlavy, slabost

Steroidy Zavraté, zmeény nalady, nervozita

Antihistaminika Zmatenost, suchost sliznic, sedace, retence moci

Butyrofenony ProdlouZeny QT interval (v davkach >0,1 mg/kg), hypotenze,

tachykardie, extrapyramidové priznaky

Benzodiazepiny Sedace, dezorientace

CSARIM, Brno 16. 9. 2022



Par poznamek navic. ..

* Propofol v ramci TIVA, subhypnotické davky (20-40mg) je efektivni v ramci
zachranné terapie, CAVE sedativni efekt.

* Neni jasné, zda pri uziti jako indukéniho agens ma néjaky antiemeticky efekt.
* Bezopiatova anestezie/analgezie, respektive pouziti malého mnozstvi — ale
neni dukaz, Zze bezopiatova anestezie je superiornéjsi ....
* Pozor snizeni miry bolest je spojeno s poklesem vyskytu PONV

e SoucCasné podani paracetamolu a 5HT antagonistu vede k vyruseni ucinku
paracetamolu. S vyjimkou ondansetronu, kde je efekt synergisticky

* CAVE kontraindikace léku u Parkinsoniku:
* Neuroleptika (haloperidol, droperidol)
* Prokinetika (metoklopramid)
* Thietylperazin (Torecan ©)



ONE SIZE DOESN‘T FIT ALL



Simplified risk scores for POV/PONV

[A] PONV in adults
Risk factors Points
Female gender 1
Mon-smoker 1
History of PONV 1
Postoperative opioids 1
Sum = | 0...4
100
£ B0 - - - - - — - - — - - - =1
o
g
8 e0{--------- -
%
T 404 - - - - - - - -
=
4
o 204 - - - - - -
0
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MNumber of risk factors

POV-risk (percent)

POV in children

Risk factors Points
Surgery 230 minutes 1
Age =3 years 1
Strabismus surgery 1
_I-|ist-::|",,r_u-F POV or PONY 1
in relatives

Sum=| 0...4

80

&0 —

40

Number of risk factors

(A) When 0, 1, 2, 3, or 4 of the depicted independent predictors are present, the
correspending risk for PONV is approximately 10%, 20%, 40%, 60%, or 80%.

(B) When 0, 1, 2, 3, or 4 of the depicted independent predictors are present, the
correspending risk for PONVY is approximately 10%, 10%, 30%, 50%, or 70%
respectively.

POV: postoperative vomiting; PONV: postoperative nausea and vomiting.

(A) Recommendations for adults reproduced from: Gan T, Meyer T, Apfel
C, et al. Society for Ambulatory Anesthesia guidelines for the
management of postoperative nausea and vomiting. Anesth Analg
2007; 105:1615. DOI: 10.1213/01.ane.0000295230.55439.14.

(B) Recommendations for children reproduced from: Gan TJ, Diemunsch P,
Habib AS, et al. Consensus guidelines for the management of postoperative
nausea and vomiting. Anesth Analg 2014, 118:85.

DOI: 10.1213/ANE.0000000000000002.



http://journals.lww.com/anesthesia-analgesia/pages/articleviewer.aspx?year=2007&issue=12000&article=00020&type=abstract
http://journals.lww.com/anesthesia-analgesia/pages/articleviewer.aspx?year=2014&issue=01000&article=00013&type=abstract

Prophylaxis for postoperative nausea and
vomiting (PONV) in adults

Employ multimodal
opioid sparing strategy for
postoperative pain control

v

Risk stratify to determine need
for PONV prophylaxis*

Risk factors:
= Female gender

= History of PONV or motion
sickness

= Nonsmoking

= Postoperative opioids required

3 or more lor2 No
risk factors risk factors risk factors

¥ ¥ ¥

Prophylaxis indicated

Choose =3 interventions
using multimodal appreach

=3 antiemetics 1, may also add more of the following:

1 or more of the ing .
® Regional anesthesia
= TIVA with propofol
= Acupuncture

Prophylaxis indicated
Choose =2 interventions

=2 antiemetics 1, may add 1 or Prophylaxis
at the discretion

foll of the clinician*4

| anesthesia
® TIVA with propofol
= Acupunchure

For further information, refer to UpToDate content on postoperative
nausea and vomiting.

PONV: postoperative nausea and vomiting; TIVA: total intravencus
anesthesia; SHT: 5 hydroxytryptamine.

* The choice of PONV prophylaxis must take into account the
medical and surgical risks of PONV (eg, disruption of surgical repair,
increase in intracranial pressure) and patient and provider
preferences.

9 A variety of antiemetics acting via different mechanisms are used
for PONV prophylaxis.
= Choice of agents is based upon side effect profile, personal
experience, cost, and formulary considerations
» Commonly used antiemetics and categeries include:

SHT receptor antagonists (eg, ondansetron)
Dexamethasone

Scopolamine transdermal

Meurokinin receptor antagonists (eg, aprepitant)
Antihistamines (eg, dimenhydrinate or diphenhydraming)
Antidopaminergics (eg, haloperidol)

= When more than 1 antiemetic is administered, drugs from
different classes should be chosen as the beneficial effects of
antiemetics that act on different receptors are additive.
A Many clinicians offer PONV prophylaxis with =1 antiemetic to
low-risk patients.

CSARIM, Brno 16. 9. 2022

Prophylaxis for postoperative nausea and
vomiting/postoperative vomiting in children

Employ multimodal
opicid sparing strategy for
postoperative pain control

v

Risk stratify to determine need
for PONV prophylaxis *

Risk factors:
= Preoperative:
* Age =3 years
* History of PONV/POV
* History of motion sickness
« Famiily history of PONV/POV
» Post-puberty in females
= Intraocperative
# Surgery:
o Strabismus surgery
o Adenotonsillectomy
o Otoplasty
o Surgery 230 minutes
» Volatile anesthetics
= Postoperative
* Long-acting opioids

[
23 risk factors

v

|
1 or 2 risk factors

v

1
No risk factors

v

Prophylaxis indicated

Administer both:
® 5HT-3 receptor antagonist
= Dexamethasone

Plus consider TIVA

Prophylaxis indicated

Administer both:
® 5HT-3 receptor antagonist
= Dexamethasone

Choice of prophylaxis is at the
discretion of the clinician*®

Select one:
= No prophylaxis
= 5 HT-3 receptor antagonist
= Dexamethasone

PONV: postoperative nausea and voemiting; POV: postoperative vomiting;
SHT-3: 5 hydroxytryptamine type 3 (serotonin); TIVA: total intravenous

anesthesia.

* The choice of PONV prophylaxis must take into account the medical and
surgical risks of PONV (eg, disruption of surgical repair, increase in
intracranial pressure) and patient and provider preferences.
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