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Post-operative nausea and vomiting. (PONV)

Respiratory complications
Circulatory complications
Failure to regain consciousness
Postoperative pain




PONV



INCIDENCE

PONVEEEFR4720~30%,
FEMEEXTENE REE




RISK FACTORS AND INDEPENDENT
PREDICTORS

Patient-related.

Anesthesia-related.
Surgery-related.




PATIENT-RELATED

1. Female Gender:&z5&8Mrisk factor, Blffmenopause B i & 1%
T

2. Nonsmoker

3. History of PONV, Motion Sickness, or Migraine

4. Age : The incidence of PONV decreases with age

5. Anxiety : A1HEA, 1B 2 FE £ A3




ANESTHESIA-RELATED

Postoperative Opioids: 3 £ FHHYEE 38 EPONVIE R S M S, —1x
[ARrE $8 )2 =, F Z Fdose. HIregional anesthesia 0] DUV
PONV

Duration of Anesthesia: longer and more invasive surgeries=

BEZPONV

Propofol and Inhaled Anesthetics




SURGERY-RELATED

Tympanoplasty and vestibular stimulation,
Adenotonsillectomy and swallowed blood,
Breast surgery and emotional load,
Laparoscopic surgery and peritoneal irritation,

Abdominal surgery and serotonin release,
Hysterectomy and vagal stimulation

Large abdominal and gynecologic surgeries have increased
risk for PONV




Risk factors

Female gender

Monsmoker

History of PONV

Postoperative opioids

Risk score =

PONV risk

0

1 2l 3
No. of Risk Factors

4




PREVENTION

Pain control.
Regional anesthesia.
Antiemetics.




ANTIEMETICS

Dopamine Antagonists

Histamine Antagonists

Anticholinergics

Serotonin Antagonists ( 5HT3 antagonists )
Dexamethasone

Others.




DOPAMINE ANTAGONISTS

Metoclopramide(Primperan )

YEF : D2-antagonist, prokinetic({E M5 & B ) 2K B HEZE)
& : 10mg

Side effect: dyskinetic /EPS; hypotension and tachycardia.




Droperidol

YEF : D2-antagonist

& : 0.625~1.25mg

g8I{ER : (£ FH=Z X severe arrhythmias (torsades de pointes)

and deaths, QT prolong

black box: BQT prolongzxt ERNEAZE=EAREH, 2FE AT
FH52~3/NFHIEKG monitorA 17T

Prevent of PONV in PCA: 25 ug droperidol per mg of morphine.




HISTAMINE ANTAGONISTS

Dimenhydrinate (Dramamine) or 31.25625mglV, 0.61 071  Drowsiness RR=9.0
Diphenhydramine (Benadryl 50-mg
suppository

Cyclizine (Marezine| OmgvoriM  0.67 0.55 0.67

Promethazine (Phenergan) 125-25mg 046  Risk of vascular necrosis
0r 12.5-50 mg IM




OTHERS

Diazepam, Lorazepam (Ativan|

Midazolam (Versed)

Dexamethasone (Decadron)

Aprepitant

GABA, modulation

GABA, modulation

Unknown

NK,

10 mg PO,
2-25mg PO

25mglV,75
15 mg PO

4-8 mg : . 048

40-mg PO
capsule

Slow onset, preferably after induction

Active control with ondansetron:
Similarly effective against nausea
but significantly more effective
against vomiting: RR=0.38 (0.13-
0.64)," 0.55 (0.32-0.79)"*




Dexamethasone
VE BB #esE SR AR Bl & P A& B nucleus tractus solitarii
Minimal effective dose: 2.5~b5mg, slow onset of action

Dormicum: {E B TEGABA receptor, anxiolysis.




RESPIRATORY COMPLICATIONS




RESPIRATORY

Upper airway obstruction.
Hypoxemia
Hypoventilation




RESPIRATORY

Upper airway obstruction

Laryngospasm

Airway edema
Hematoma.




UPPER AIRWAY OBSTRUCTION

Loss of pharyngeal muscle tone: fiiii 2 7< 32 2§ Jl|, IR £& 5th 21 24
Rt

Paradoxical breathing pattern: “ a rocking motion”
Laryngospasm

=Y




Table 38-3 Factors Contributing to Prolonged
Nondepolarizing Neuromuscular Blockade

Drugs

Inhaled anesthetic drugs

Local anesthetics (lidocaine)

Cardiac antidysrhythmics (procainamide)

Antibiotics (polymyxins, aminoglycosides, lincosamines
[clindamycin], metronidazole [Flagyl), tetracyclines)

Corticosteroids

Calcium channel blockers

Dantrolene

Furosemide

Metabolic and Physiologic States

Hypermagnesemia

Hypocalcemia

Hypothermia

Respiratory acidosis

Hepatic/renal failure

Myasthenia syndromes




MANAGEMENT OF UPPER AIRWAY
OBSTRUCTION

A& _LnoninvasiveB St 2 : jaw thrust with CPAP (5
to 15 cm H,0)(BI E :&HYlaryngospasm o] 2L £40cm H,0)
RZ o] LIF] B, CPAPATT LI nasal, oral airway or
laryngeal mask, or intubation.

Opioids and benzodiazepinesfI1ER : 1F&E RS small
titrated doses of naloxone (0.3 to 0.5 pg/kg IV) or
flumazenil (0.2 mg IV to maximum dose of 1 mg)

EMARZ AT ER : € Facetylcholinesterase
inhibitor (neostigmine) 2R/ MEER T - B 2Bz m




RESIDUAL NEUROMUSCULAR BLOCKADE

Clinical assessment:
a. Train-of-four ( TOF )
b. lift legs off the bed
c. Bia S M 2R ZERNINE criteria

* Most factors prolong MR : respiratory acidosis and
hypothermia




AIRWAY EDEMA

FinisER R EERNS
Surgical procedure : tongue, pharyngeal or neck, I i€ JZ 5=
PG Filg

Important physical sign: facial & scleral edema

Evaluate airway patency before extubation
INDVINE leak test.




HEMATOMA

Treatment hematoma:
a. TJHEEO
b. significant amount blood, difficult
airway equipment, awake technique,
surgical backup for tracheostomy




HYPOXEMIA

Table 28 —<4 Factors Leading to Postoperative Arterial
Hypoxemia

Right-to-left intrapulmonary shunt (atelectasis)

Mismatching of ventilation to perfusion (decreased
functionmnal residual capacitwy)

Congestive heart failure

Pulmonary edema (fluid overload, postobstructiwve)

Alveolar hypowventilation (residual effects of anesthetics
and /or neuromuscular blocking drugs’)

Diffusion hypoxia (unlbikely 1f receiving supplemental
O Ogern )
Inhalation of gastric contents (aspiration)

Pulmonary embolus

Pneumothora:x

Posthwyperventilation hypoxia

Increased oxygen consumption (shivering)

Sepsis

Transtfusion-related lung TINjury

Adult respiratory distress syndrome

Adwvanced age

Obesity




Early signs :

Restlessness, tachycardia & ventricular or atrial
dysrhythmias

Late signs:

Hypotension, bradycardia and cardiac arrest




RESPIRATORY

Hypoventilation
IR Ihge 2 e = W&, Ik pv /D it Y />

- decrease ventilatory drive, pulmonary
& respiratory muscle insufficiency.

- sign prominent when PaC02>60 or pH<7.25




Table 38—-5 Factors Leading to Postoperative
Hypoventilation

Drug-induced central nervous system depression (volatile

anesthetics, opioids)

Residual effects of neuromuscular blocking drugs

Suboptimal ventilatory muscle mechanics

Increased production of carbon dioxide

Coexisting chronic obstructive pulmonary disease




CIRCULATORY COMPLICATIONS




CIRCULATORY COMPLICATIONS

Hypotension
Hypertension
Dysrhythmias




Table 283—7 Causes of Hypotension in the Postanesthesia
Care Unit

Intravascular Fluid Volume Depletion

Ongoing fluid Losses (bowel preparation, gastrointestinal
losses, surgical bleeding)

Increased capillary permeability (sepsis, burns,
transfTusion-related Llung TiNjury)

Decreased Cardiac Output

Myocardial ischemia /s Tnfarction

Cardiomyopathwy

Valbvular disease

Pericardial disease

Cardiac tamponade

Cardiac dysrhythmias

Pulmonary embolus

Tension pneumothorax

Drug induced {(PB-blockers, calcium channmnel blockers)

Decreased Vascular Tone

Sepsis

Allergic reactions (anaphwylactic, anaphwvlactoid)

Spinal shock (cord injury, iatrogenic high spinal)

Adrenal insufficiency

BP= SV*HR*SVR = CO*SVR




Table 38-6 Factors Leading to Postoperative
Hypertension

Arterial hypoxemia

Preoperative essential hypertension

Enhanced sympathetic nervous system activity
(hypercapnia from hypoventilation, pain, gastric
distention, bladder distention)

Hypervolemia

Emergence excitement

Shivering

Drug rebound

Increased intracranial pressure




Table 38—-8 Factors Leading to Postoperative Cardiac

Hypoxemia

Hypercarbia

Volume shifts

Pain, aqgitation

Hypothermia

Hyperthermia

Anticholinesterases

Anticholinergics

Myocardial ischemia

Electrolyte abnormalities

Respiratory acidosis

Hypertension

Digitalis intoxication

Preoperative cardiac dysrhythmias




Atrial Dysrhythmias : EE ARIFOEF 0 ZAVEEERF10% -
& recardiac and thoracic proceduresié < E 5 -

Ventricular Dysrhythmias : Premature ventricular contractions

(PVCs) and ventrlcular b|gem|ny{-_t WEZ==ZEH RH - PVCsSRZE
RRRM EATE S




Delayed awakening

FAILURE TO REGAIN CONSCIOUSNESS




Bl 2 RIGEF M, —ABEAREREZETARE
60~90 D EE R B IE - =& Edelay awakening’®, 2)F
2% A Bvital signs AR 4EIBEB 108 . Bigas datat] DL [ 2
oxygenationAlventilationBY1577 - =i =8 Hithelectrolyte
metabolic disturbances (blood glucose concentration)Bd &l 8.




Table 38-14 Possible Explanations for Delayed
Awakening in the Postanesthesia Care Unit

Residual drug effects (opioids, benzodiazepines,
anticholinergics)

Hypothermia

Hypoglycemia

Electrolyte abnormalities

Arterial hypoxemia

Increased intracranial pressure (cerebral hemorrhage)

Air embolism




BODY TEMPERATURE AND SHIVERING

General and regional anesthesiaf2 & OJ 85284 - Incidence: 5%
to 65%.

Mechanism : #8X %23z = K& A hypothermia

A AbrainAspinal cord i A 2 B 1E Z i 5P %18, & Espinal
N REMA IR E, ARG )R8 MR, mE

IR uninhibited spinal reflexes manifested as clonic activity




TREATMENT

&l RmAmn
Opioids, ondansetron, and clonidine : meperidine, 0.35 to
0.4 mg/kg (12.5 to 25 mg IVER & FH)




POSTOPERATIVE PAIN




POSTOPERATIVE PAIN:

SEEN B EEZEESHNEGEOEE
RERERE B2 E KA ETER
BARY — K& fm, A MR R IE, 2 R EEIEET
fE=EHRe R R E "D




Morbidity and mortality A

lleus

Hypercoagulability, DVT

Myocardial ischemia.

Immunosuppression and hyperglycemia cause poor healing.
Lung complications

Chronic postsurgical pain.




NONOPIOIDS

1.NSAIDS.

Arachidonic acid

/ L.

COX-1 - COX-2
(Constitutive) (Inducible) |
N Jcox-2 \
- selective
NSAIDs \inhibitor,
O —
e Stomach Inflammatory site
® Intestine e Macrophages
e Kidney e Synoviocytes
* Platelet




SIDE EFFECTS

Decreased hemostasis,
Renal dysfunction,

Gastrointestinal hemorrhage,
And deleterious effects on bone healing and osteogenesis.




OPIOIDS

FHCNSA B u-receptors?K LE 7@, 1E B =2 =B B 2 Bperipheral
opioid receptors

No analgesic ceiling, Fx3E tH3Rtolerance or opioid-related side

effects, ANoxIEim CEI= 0l DAI—FH £ F+
ZIERLE, IV, PO, IM, SC..Z, intrathecal or epidural spacet’ o]

P

Moderate to severe postoperative pain FIV or IME LS, K &
onset|R, R i
meEZolDZER SMBRIVELK S UIENIEE Fr A=W
[ ARopioid, A ZIVER = )2 /A B Y L@ wi el L Al




HE AR R R L2 Rl

w3 e (respiratory depression)
v%‘ pE- (excessive sedation)

A & 7% (pruritus)

FRif % (urinary retention)
Mg rE ek (Nausea and vomiting)
i{ #& (constipation) : v R Hp i *
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“i‘ifﬁ‘}ifg:}}% B2.4 s 33 kv
A3 580 5 EREPR (pulse oximeter)

LEal 2 = F—?-F'FE—» B "Tgf ) "E'_



FREPHSLERKE

Patient-Controlled
Analgesia




\L PCA dose

‘L Conventional
, IM Dose




Initial loading dose of drug

,.r"

”’7/’*”
1%

.#‘

Repeated self-administered doses

I T 1

|
15 30 60 120
Time {minutes)




Intravenous Patient-Controlled Analgesia (IV PCA) :

NAZRBEEEAAGBRAEN S - FTDIPCAT EXE, 218
negative-feedback loop, X% Z{AIPCAE 2 &} 2 2k E user or
operator error, % az A SRV BRI R

Setting B1EZ% &, = ZE Zdemand (bolus) dose, lockout interval,

and background infusion




Table 871 - Intravenous Patient-Controlled Analg!‘sia R&gimen&

Lockout Interval Continuous
{min) Infusion

Drug Concentration Size of Bolus *

Agonists

Morphine {1 mg/mL)
Adult 0.5-2.5 mg

0.01-0.03 mg'kg (max,
0.15 ma'kg/hr)

Pediatric 0.01-0.03 ma/kg'hr

Fentany! (0.07 mgimlL)
Adult 10-20 pg
Pediatric 0.5-1 pa'kg (max, 4 pog'kgihr) 0.5-1 pg'kg'hr
Hydromerphone (0.2 mgfml)
Adult 0.05-0.25 mg

0.003-0.005 mag'kg (max, 0.003-
0.02 mg/kg/hr) 0.005 mg'kg'hr

Alfentanil (0.1 mg/mL) 0.1-0.2 mg
Methadone (1 ma/mL) 0.5-2.5mg
Meperidine (10 mafmL) 5-25 mg

FPediatric

Oxymorphone
{0.25 mg/mL)

Sufentanil (0.002 mg/mL) |2-5 pg
Agonist-Antagonists

0.2-0.4 mg

Buprenarphine
(0.03 megdmL)

Malbuphine {1 mgml) 1-5 mg
| Pentazocine (10 ma/mL)  |5-30 mg

0.03-0.1 mg




PCEA

IV PCA — Morphine * Ketorolac or Tramadol
Epidural PCA (PCEA)

(1) Local anesthetic
Lidocaine, bupivacaine,
levobupivacaine or ropivacaine
(2) Opioid : Morphine, Fentanyl

PCEA 7 #2421




Local anesthetics + opioids.

Vertebral et Nerve
b = Root

Dura
_ {red layer)

Spinal

- “'*E\ab
Intervertebral —Needledeep to bone,
Disc but outside of dura




REGIONAL ANALGESIC TECHNIQUES

UWER = Lhsystemic opioidsZ 2R 15 7 H mortality and morbidity
g /b
{&£ FH _EHYcontraindication i #lregional anesthesialy—1x.




SIDE EFFECTS OF NEURAXIAL ANALGESIC DRUGS

Hypotension: block sympathetic fibers

Motor block.

Nausea and vomiting.

Pruritus.

Respiratory depression: reversible by naloxone

Urinary retention: opioid receptors in spinal cord decreases the
detrusor muscle’s strength.




Benefit: Reduced overall mortality, decrease the incidence of
postoperative gastrointestinal, pulmonary, and possibly cardiac

complications.
Side effects: catheter related (placement, indwelling )




PERIPHERAL REGIONAL ANALGESIA

Nerve blocks

Interscalene nerve blocks
Supraclavicular nerve blocks
Femoral nerve blocks.

Ultrasound guide.




NERVE BLOCK
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NERVE BLOCK







