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Introduccion

La obesidad es un problema global de salud.

Hasta un 35 % de la poblacion en Norte america y un
15-20% en Europa son considerados obesos.

Incremento de cirugias bariatricas y no bariatricas en la
poblacion obesa.
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Introduccion

Aproximadamente 344.000 cirugias bariatricas se realiza
anualmente en todo el mundo.

141 intervenciones de cirugia bariatrica en CHGUYV desde
2010.

Pocos estudios basados en poblaciones grandes de pacientes
sometidos a cirugia bariatrica.
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IMC

Clasificacion

<18.5 Bajo peso
18.5 - 24-9 Normal
25- 29.9 Sobrepeso
30 - 34.9 Obesidad |
35 -39.9 Obesidad |l
> 40

Obesidad I

Individuos con IMC = 35 + patologia asociada a la obesidad o IMC =40 sin
‘\ERAL (‘/;\
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comorbilidad son considerados Obesos Morbidos.
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La distribucion central de tejido
adiposo es metabodlicamente
mas activa que la periféericay
Se asocia a mayor incidencia

comorbilidad cardiorrespiratorio.

l

Sindrome metabolico

Obesidad
HTA
Resistencia a insulina o Intolerancia a glucosa
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Apple Shaped Body Pear Shaped Body

Obesidad central circunferencia
cintura >88 cm mujeres, >102 cm en
hombres

Ratio cintura/talla > 0,55
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Efectos Fisiopatologicos

Cerebrovascular disease

Coronary artery disease
Restriclive lung disease Sudden cardiac death
Obslructive sleep Apnoea v Cardiom yopathy
Obesity hypoventilation syndrome ’ Cor pumonale
e
.‘, -\.-‘ -
Hepatosteatosis { Y TP
Gallstones W AR o
Hiatus hernia /Diabetes Mellitus
Colorectal cancer
=" Menstrual abnomm alities
\ ) Infertility

Varicose Veins
Deep venous thrombosis
& pumonary embolism

\ Endometnal cancer

Cervical cancer

Osteoarthritis of weight-bearing joints

Fig. 1. Pathophysiological effects of obesity.
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T Trabajo respiratorio

T Demanda de O2

T Produccion de CO2

T Ventilacion Alveolar

T Capacidad de cierre,
Alteracion de la relacion V/Q.

I Compliance Pared toracica
! Volumenes pulmonares (CFR,
VEF1,)

Lung volume

| Normal

D) Chdl Anastesstgy 14 (W 2o-10%

Cortemn e seslitie & SCeweDrwa

Best Practice & Research Clinical

il
o) Se
k)
amlacatetenn

R . Anaesthesiology
[osrral nomepage: waw slasvierc

Perioperative management of obese patients
Packo Peleni, MD, Professor *~, Cesare Gregoeetti, MD ™
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Obese, awake

Closing volume

.......................................................................

Obese,

Functional anaesthetized

residual capacity

.................................................................................

Residual volume
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Cardiovascular

| Obesity
Covesty mypoveriiason. "“:::.f‘l‘:"...?.‘..‘“‘
T Volumen circulatorio } e
T GC 0.1 I/kg de exceso de grasa ““‘1"‘"‘
corporal. / w....iw
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1 Resistencias vasculares periféricas. |
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Metabolismos farmacologico

Obesidad afecta la farmacocinética
Moléculas altamente lipofilicas tienen
mayor volumen de distribucion y vida
media mas larga.

Alteracion union a proteinas
plasmaticas

Vd termina dosis de carga
Clearance determina dosis de

Table 1

| Total body

|
1
\
|
.
{
|
1
|

!
!
-
{
!

weight (kg)

100 -

190 cm male

(With 15% body fat,
IBW 82 kg)

|

100

>~ Excess fat

oj— ‘Normal' fat

BMI (kg.m-?)

-

IBW (kg)= altura (cm) — x (x es 100 para hombres y 105 para mujeres )

A;éRAL &;,N Hombres LBM = (1.1 x peso) — (128 (peso/ altura)2 )
v A
0

[ o o "2\ [Mujeres LBM = (1.07 x peso) — (148 (peso/ altura)2 )
HEGLE
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Gastrointestinal

TVolumen gastrico y acidez
T Presion abdominal

1 Vaciamiento gastrico
1 Tono del esfinter esofagico inferior.
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Otras Consecuencias

TResistencia a la insulina
Estado protrombotico
Estado inflamatorio cronico

(Adipocitos secretan adipoquinas
citoquinas FNT, interleuquinas 1y 6)

SARTD

SARTD-CHGUYV Sesidon de Formacion Continuada
Valencia 20 de Octubre del 2015



Técnicas quirurgicas

BYPASS GASTRICO
tubo gastrico :::oo?:g:cluyo
(nuevo estdmago) porcion |
eliminada et woar
del
estbmago £ —_) D
K Duodeno Pbuodono do” Yoyuno
o — Blimentos
a B d . N\ N\ N\
okl ek Tabla 3. PROCEDIMIENTOS e
cardias. N de grelina,
« Reduce la ¢ les.
- Saciedad p|
. Reversible ||RIGTI 2 1 3(2,1)
GV** 26 13 28 25 22 8 122 (87,1)
Bypass gdstrico 4 3 1 6 1 15 (10,7
Total 30 18 30 31 23 8 140
*PIGTI: Prétesis intragdstrica totalmente implantable. **GV: Gastrectomia vertical
- — AN 2R J
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( Indicaciones ) ( Contraindicaciones )

(-Discapacidad mental o
trastorno psiquiatrico.
- Abuso de drogas

- Fracasado de medidas medico- * Enfermedad coronaria
dietéticas y conductuales. inestable.

- IMC > 40 Kg/m2 « SOH con Hipertension

» IMC > 35 + comorbilidad pulmonar
severa. » Enfermedad severa o maligna
gue reduzca enormemente la
expectativa de vida.

- Tener una enfermedad

endocrina que contribuya a
- Y,
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Valoracion preanestésica.

Principal objetivo es tratar y optimizar
comorbilidades al igual que identificar a los pacientes
de alto riesgo para determinar como y donde debe ser
tratado en el postoperatorio y disminuir
complicaciones.

Apoyo y manejo multidisciplinar (Cirujano,
Anestesiodlogos, Endocrinologos, Psicologos,
Digestivo)
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Valoracion preanestésica.

Table 4 The Obesity Surgery Mortality Risk Stratifica-
tion score: (a) risk factors; (b) risk of mortality [43].

Risk factor Score

(a)
BMI > 50 kg.m 2
Male
Age > 45 years
Hypertension
Risk factors for pulmonary embolism:
Previous venous thromboembolism
Vena caval filter

Hypoventilation (sleep-disordered breathing)
Pulmonary hypertension

—h e e W A

Risk of
mortality
(b)
Class A: 0-1 points 0.2-0.3%
Class B: 2-3 points 1.1-1.5%
Class C: 4-5 points 24-3.0%
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Valoracion preanestésica.

Via Aerea

Valoracion

Respiratoria

Valoracion
cardiovascular
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Valoracion preanestésica.

\EWAGCI(CE!

Circunferencia de cuello > 40 cm
Mallampati > 3

DTM <6 cm - Class | Class Il Class i Class IV
Paciente con CPAP domiciliaria

con presiones > 10 cmH20 =»
Dificultad en ventilacion

Arsat Anslg 2000 Cct 100(4) 1182-6, do 10.12130%0.000136318101280¢

Obstructive sleep apnea is not a risk factor for difficult intubation in morbidly obese patients.
Neigan PJ', Porter S, Max 8, Maihotra G, Groenbiatt EP, Ochroch EA,

CONCLUSIONS: In MO patients undergoing bariatric surgery in the "ramped position,” there was no relationship between the presence and severity
of OSA, BMI, or NC and difficulty of intubation or laryngoscopy grade. Only a Mallampati score of 3 or 4 or male gender predicted difficult intubation.
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Valoracion preanestésica.

Via Aerea

Valoracion

Respiratoria

Valoracion
cardiovascular

SARTD-CHGUYV Sesidon de Formacion Continuada
Valencia 20 de Octubre del 2015



Valoracion preanestésica.

Valoracion

cardiovasculares.

SAOS/SOH alta prevalencia 70 %, muchas veces sin diagnostico.
Sp0O2 <96% herramienta de escrowing util para indicar mas

: _ exploraciones( GSA, Espirometria) o enviar Neumologia.
Resplratorla Dejar de fumar 8 sem. antes de cirugia mejora parametros

Table 5 The STOP-BANG screening questionnaire for obstructive sleep apnoea (adapted with permission [46, 47].
One point is scored for each positive feature; a score = 5 is a significant risk.

Snoring Do you snore loudly (louder than talking or heard through a closed door?)

Tired Do you often feel tired, fatigued or sleepy during the daytime? Do you fall asleep in the daytime?
Observed Has anyone observed you stop breathing or choking or gasping during your sleep?

Blood Pressure Do you have, or are you being treated for, high blood pressure?

BMI BMI > 35 kg.m?

Age Age > 50 years

Neck Circumference (measured around Adam’s apple) > 43 cm (17 in) for males, > 41 cm (16 in) for females
Gender Male

POLISOMNOGRFIA

No SAOS AHI * <5,
Leve SAOS AHI* 6 - 20,
Moderada AHI* 21- 40.
Severa AHI* >40.

*Num. apnea/hipopnea por horas de suefo.

- OHS (Sindrome de Pickwickian ) BMI >30 kg/
m2 + PCO2 > 45 mmHg despierto sin otra
causa.
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Valoracion preanestésica.

Valoracion

Respiratoria

Paciente con AHI > 5 se benefician de CPAP
nocturna 6-12 sem antes de Qx.
Mejora la hypoxemia severa
Vasoconstriction pulmonar
Disminuye estancia hospitalaria
Disminuye la incidencias de complicaciones
postoperatorias

2 sem.=»Corrige la mecanica ventilatoria.
4- 6 sem.=» Reduce el volumen de la lengua e
incrementa el espacio faringeo.
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Valoracion preanestésica.

Via Aerea

Valoracion

Respiratoria

Valoracion
cardiovascular
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Valoracion preanestésica.

Obesos morbidos tiene movilidad limitada y por tanto pueden parecer
Valoracion asintomaticos en presencia de disfuncion respiratoria y cardiovascular
importante

cardiovascular

Sospecha de Enf coronaria (Clinica, EKG, etc) =» Valoracion por
Cardiblogo
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Eje de valores

Comorbilidad mayor: 129 Pacientes
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'UCI 0 URPA ?
Comorbilidades preexistentes.

Indicated high risk (OS-MRS 4-5 o
limitada Capacidad funcional)

.
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Manejo Intraoperatorio
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Manejo Intraoperatorio

Via aerea

[Posicionamiento )

Mejora laringoscopia

Mejora oxigenacion en un 23 %

Incrementa FRC

Reduce formacion de atelectasias
Reduce riesgo de RGE y Broncoaspiracion.

REGULAR
INTUBATING

[Preoxigenaci()n

CPAP 5-10 cmH20
O2 5 I/m Nasofaringeo)

Disponer de multiples dispositivos de via
aérea dificil.

Pocion de rampa

Mataens 7 KR page MO § NS 2044 JE0Y B0 »

Supplementation of pre-oxygenation in morbidly obese
patients using nasopharyngeal oxygen insufflation

A S Baraka,'S. K. Taha' S, M. Siddik-Sayyid,” G. £ Kamasi” M. F, Bxcharit*
C. M. Dagher,” 1.M. A. Chehade,” F. W. Abdaliah” and R E. Hajj'

w and (. 2 Avewsse Do, F Risiiow, Dipamsant of Ansvi
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Positive end-expiratory pressure during induction of general anesthesia Increases duration of nonhypoxic apnea
in morbidly obese patients,

Gander 5", Frascensio P, Suaer M. S0ane DR, Magruseon |
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Manejo Intraoperatorio

Via aerea

Medidas también validas en la extubacion
Reversion BNM TOF > 90%
Paciente completamente despierto

Angabesciogy, 2012 JLNT{1) 938 dot 10 10RTIALN O501363182530400

Sugammadex ideal body weight dose adjusted by level of neuromuscular blockade in laparoscopic bariatric
surgery.

Lisradd S'. Sabué A Ferreres E, Camonbl | Cadean A

What We Already Know about This Topic

* Bariatric surgery patients are at high risk of upper airway col-
lapse, and neuromuscular blockade should therefore be fully
reversed before tracheal extubation; however, the optimal
dosage of the reversal agent sugammadex in the morbidly
obese is still unknown

What This Article Tells Us That Is New

* A sugammadex dose calculated according to ideal body
P e, & weight is insufficient for reversing both deep and moderate

QNERAL Uy, blockades in a considerable number of morbidly obese
\ch QAN Gp .
(3 [#s KRrp%| 2)
|2 \§° UV 739
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Manejo Intraoperatorio

Induccion y mantenimiento

anestesia

Oncubaci()n secuencia rapida ? )

(Agente anestésico

)

Eur Rev Med Pharmacol Sci. 2015 Jul;19(13):2493.500.

Anesthesia management for the super obese: is sevoflurane superior to propofol as a sole anesthetic agent? A
double-blind randomized controlled trial.

Stampalioti A, Karavias D, Zotou A, Kalfarentzos F, Filos K.
# Author information

Abstract

OBJECTIVE: General anesthesia in obese patients is both challenging and demanding. With the rates of obesity in the general population increasing,
more patients undergo bariatric surgery. The aim of this study was to compare the performance, effectiveness and recovery from anesthesia of
sevoflurane and propofol in combination with remifentanil, with and without bispectral index (BIS) monitoring in super obese patients undergoing
bariatric surgery.

PATIENTS AND METHODS: In this prospective, double-blind, randomized, controlled study a total of 100 super obese patients (body mass index,
BMI > 50 kg/m2) undergoing bariatric surgery were randomly allocated in four groups: a sevoflurane group (n = 25), a sevoflurane with BIS monitoring
group (n = 25), a propofol group (n=25) and a propofol with BIS monitoring group (n=25). Hemodynamic parameters, depth of anesthesia, recovery
from anesthesia and postoperative pain were recorded.

RESULTS: The mean age of patients was 37.7 £ 9.2 years and the median BMI was 57.86 + 9.33. There were no statistically significant differences
between the four groups with respect to patient characteristics, comorbidities and duration of surgery. The intraoperatively mean arterial pressure was
significantly higher in both propofol groups. No significant difference was observed between the four groups in respect to heart rate changes during
anesthesia. Although the time to eye-opening and extubation was significantly shorter in both propofol groups, recovery from anesthesia, assessed
with the Aldrete, Chung and White recovery scores, was significantly faster in sevoflurane groups. No significant difference was observed in
postoperative pain between the four groups.

CONCLUSIONS: Although both propofol and sevoflurane provide adequate general anesthesia, sevofiurane may be preferable in super obese
patients because of superior hemodynamic stability and faster recovery from anesthesia.
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Manejo Intraoperatorio

Induccion y mantenimiento

anestesia

Obes Surg. 2015 Nov,25(11):2205-12. doi: 10.1007/s11695-015-1855-8.

Longer Immediate Recovery Time After Anesthesia Increases Risk of Respiratory Complications After
Laparotomy for Bariatric Surgery: a Randomized Clinical Trial and a Cohort Study.

Sudré EC', de Batista PR?, Castiglia YM®.
@ Author information

Abstract

BACKGROUND: We compared the effects of two anesthesia protocols in both immediate recovery time (IRT) and postoperative respiratory
complications (PRCs) after laparotomy for bariatric surgery, and we determined the association between the longer IRT and the increase of PRC
incidence.

METHODS: We conducted the study in two stages: (i) in a randomized controlled trial (RCT), patients received either intervention (sevoflurane-
remifentanil-rocuronium-ropivacaine) or control protocol (isoflurane-sufentanil-atracurium-levobupivacaine). All patients received general anesthesia
plus continuous epidural anesthesia and analgesia. Treatment was masked for all, except the provider anesthesiologist. We defined IRT as time since
anesthetics discontinuation until tracheal extubation. Primary outcomes were IRT and PRCs incidence within 15 days after surgery. We also analyzed
post-anesthesia care unit (PACU) and hospital length of stays; (ii) after the end of the RCT, we used the available data in an extension cohort study to
investigate IRT > 20 min as exposure factor for PRCs.

RESULTS: Control protocol (n = 152) resuilted in longer IRT (30.4 £7.9 vs 18.2 + 9.6 min; p <0.0001), higher incidence of PRCs (6.58 vs 2.5 %; p =
0.048), and longer PACU and hospital stays than intervention protocol (n = 200); PRC relative risk (RR) = 2.6. Patients with IRT > 20 min (n = 190)
presented higher incidence of PRCs (7.37 vs 0.62 %; p<0.0001); RR = 12.06.

CONCLUSIONS: Intervention protocol, with short-acting anesthetics, was more beneficial and safe compared to control protocol, with long-acting
drugs, regarding the reduction of IRT, PRCs, and PACU and hospital stays for laparotomy in bariatric patients. We identified a 4.5-fold increase in the
relative risk of PRCs when morbid obese patients are exposed to an IRT > 20 min.
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Manejo Intraoperatorio

Ventilacion y oxigenacion

CEfectos de la laparoscopia )

Ann Surg. 2005 Feb;241(2):219-26.

The physiologic effects of pneumoperitoneum in the morbidly obese.
Nguyen NT', Wolfe BM,

# Author information

RESULTS: Physiologically, morbidly obese patients have a higher intraabdominal pressure at 2 to 3 times that of nonobese patients. The adverse
consequences of pneumoperitoneum in morbidly obese patients are similar to those observed in nonobese patients. Laparoscopy in the obese can
lead to systemic absorption of CO2 and increased requirements for CO2 elimination. The increased intraabdominal pressure enhances venous stasis,
reduces intraoperative portal venous blood flow, decreases intraoperative urinary output, lowers respiratory compliance, increases airway pressure,
and impairs cardiac function. Intraoperative management to minimize the adverse changes include appropriate ventilatory adjustments to avoid
hypercapnia and acidosis, the use of sequential compression devices to minimizes venous stasis, and optimize intravascular volume to minimize the
effects of increased intraabdominal pressure on renal and cardiac function.
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Manejo Intraoperatorio

Ventilacion y oxigenacion

CEfectos de la laparoscopia )

Atelectasis,

Reduction en FRC
Disminucion compliance,
oxygenation and ventilacion.
Absorcion de CO2

(Recomendacic’)n )

Mantener PIA> 15 mmHg
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Manejo Intraoperatorio

Ventilacion y oxigenacion

4 N
VT of 6-10 mL/kg (IBW) para mantener normocapnia (pH 7.3-7.45).

Maniobras de reclutamiento después de la induction y antes de la
extubacion.

PEEP 10 cm H20 hasta extubacion

Trendelenburg invertido cuando sea posibles (desde
preoxigenacion hasta extubacion).

FiO2 entres 0.4 - 0.8 (inclusive durante la extubacion)

Evitar maniobras que afecten la PEEP (succion, desconexiones
TET)

Inspiracion / expiration ratio 1:1-1:3.

\Presiones pico y plato <30 cmH20
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Manejo Intraoperatorio

Monitorizacion

-

ECG
Sat 02

PANI o PAI (dificultad toma adecuada)
ETCO2: normocapnia
BIS

TOF : TOF < 2 (blogueo neuromuscular profundo para
facilitar la ventilacion mecanica)
Temp : mantener normotermia

Monitorizacion GC minimamente invasiva
(comorbilidades importantes)

TN i 25/10 (15)

120/80 (97)
9 =y
, ';25: 6
- " — =Rl
PVC (comorbilidades y dificultad en accesos venosos)
N J
, '@;‘ERKL Uny
/ © TN
‘s ARTDE| 2
2 N 8‘
~ 4]
4
O
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Manejo Postoperatorio

ANESTHESIA INTRA-OP SURGERY
ATELECTASIS| — 1
POST-OP HANDLING OF
ATELECTASIS VISiERA
DECREASED ‘
<— PAN
VENTILATORY DRIVE HYPOVENTILATION

NI

MUSCLE DYSFUNCTION
POST-OP INHABILITY TO COUGH
ATELECTASIS

g | e
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& — Vo

R ﬁg SARTD-CHGUYV Sesidon de Formacion Continuada

NJoo g Valencia 20 de Octubre del 2015



Manejo Postoperatorio

CMonitorizacién pulsioximetria continua )

4 )

No incrementa las complicaciones quirurgicas (fuga anastomaotica)
Mejora hipoxemia
Reduce incidencia de reintubacion, pneumonia , infeccion , sepsis, la estancia en UCI.

- /

Surg Obes Relat Dis. 2009 Sep-Oct:5(5):544-6. doi: 10.1016!j.s0ard.2009.05.007. Epub 2008 Jun 23.

Continuous positive airway pressure in immediate postoperative period after laparoscopic Roux-en-Y gastric
bypass: is it safe?

Ramirez A, Lalor PF, Szomstein S, Rosenthal RJ.

4 )

Epidural reservada para procedimientos abiertos =» Reconversion en HGUV 7.5%

Manejo anestésico multimodal =» Facilita fisioterapia , movilizacion, disminuye efectos
secundarios de los opiodes.

Adjuvantes ketamina, clonidina o dexmedetomidina
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Manejo Postoperatorio

muscular profundo , CPK elevadas.

[Rabdomiélisis : Cirugias prolongadas, hipotension, deshidratacion =» Dolor j

Troboembdlicas 2.5 -4.5 % =» Movilizacion precoz, medias de compresion , HBPM
hasta 2 -4 semana postoperatorio.

J
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Complicaciones

Complication

Total wound infections
AKI?7

Urinary tract infection
Peripheral nerve injury
Venous thromboembolism”?
Systemic infections
Ventilator dependence >48 h
Pneumonia

Wound disruption

DVT?®

Pulmonary embolism??
Cardiac arrest

Myocardial infarction

Stroke

Acute renal failure

Rhabdomyolysis

2.57-6°
5.8

3.99
0.4-4.6
0.9%-2.2
1-1.6°
0.32-1.8°
0.5-1.5°
0.15-1.4°
1.3

0.9
0.08-0.5%
0.02-0.5°
0.02-0.2°
0.12
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C Algunas estadisticas CHGUV )

Tabla 6. MORBIMORTALIDAD POSTOPERATORIA POR PERIODOS
GLOBAL PERIODO 2010-12n=79. PERIODO 2013-15

N° (%) N° (%) n=62. N° (%)
Mortalidad 0 0 0
Morbilidad 28 (19) 15 (19,0) 13 (21,0)
Absceso de herida 8(5,7) 4(5,1) 4 (6,5)
Respiratorias 7 (5,0) 5(6,3) 2(3,2)
Fuga linea grapas 7(5.0) 5(6,3) 2(3,2)
Estenosis plastia 3(2,1) 2(2.,5) 1(1,6)
Hemoperitoneo/hematoma
snteaabdorinal 7(50) 3(3.8 5(8,1)
Fuga biliar (postcolecistectomia) 1(0,7) 0 1(1,6)
IAM 1(0,6) 1(1,3) 0
HDA 1(0,6) 0 1(1,6)
Reintervenciones 10 (7,1) 7(8.9) 3(4.8)

P

5 588288
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( Algunas estadisticas CHGUV )

Tabla 8. GV. RESULTADOS PERDIDA DE PESO Promedio + d.s (rango

N° DE CASOS
3 99
6 95
12 95
24 53
36 17
48 9
60 3

RDIDA DE PESO (Kg)

284+ 112 (1-61)
36,4 + 14,2 (-2-77)
45,1 +163 (5-92)
45,0 + 175 (8-93)
359 + 17,0 (10-72)
302 + 153 (11-50)
302 + 5.2 (34-43)

443 +14.7 (2-78)
57,0+ 17,5 (-5-97)
69,5 + 194 (16-107)
69,2 +222 (13-102)
61,0 230 (25-93)
56,3 + 29,1 (24-101)
73,6 + 31,6 (31-101)

*PEIMCP Porcentaje de exceso de IMC perdido

Tabla 9. GV. EVOLUCIOV DE COMORBILIDADES 1 ANO

i : RESOLUCION: N° (%) FRACASOS: N° (%)
HTA 53 11 (20 3) 39 (73,6) 3(5,7)
DM-2 45 8 (17.8) 35 (77.8) 2(44)
. DISLIPEMIA 43 9(209) 25 (58,1) 9(20,9)
z SAHOS 46 11(23,9) 29 (63.0) 6(13,0)
: ARTROSIS 28 11(39,3) 10 (35,7) 7 (25,0)
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Conclusiones

La obesidad mordida debe ser considerada una enfermedad con repercusiones

La valoracion preanestésica debe ser centrada en la optimizaron de comorbilidades y
deteccion de pacientes de alto riesgo.

El manejo anestésico implica un reto y amplio conocimiento de los cambios en la
fisiologia y farmacologia de los paciente obesos.

pre, intra y postoperatorio.

La disminucion de las complicaciones respiratorias y otras depende tanto del periodo
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