lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

o
i
a

FREPTES JEIPPILIN ooy
“ '

” s
it
L
C,
"“"M‘

af

i i}

L 4

L

il
d 19

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
NN NN NN AN NS NN TAE

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%Ié
?




SNV

i il it el At
@ ASUNET
FREPTES JEIPPILIN ooy

Sl (el lin) b
ok 551y (oo ST Gusigad
i

Wlaeetig bl gul i gl DALY ol ot il ot
i Gl 599 i) i Gl @ il O3 (o

-----

llllllllll
llllllllllll

ettty | i ) G| A
@ ASUNET

Ol e
shiid] ol daoad) g@l 58 0ad Basi

/——m. 4 n

=X

dDW‘DW‘DW—-‘DW—-‘Dﬂ-m—-‘ﬂW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW—-‘DW‘DW‘DW‘DW‘DW‘DW‘DW‘OH

AN AN AN N N AN NNt




g
§
{
§
§
§
{
§
;}
§
{
{
§
§
{
§
§
§

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
OIS IEHEATATOSHOH

%'?
%é
:
%é
:
?
:
%é
¢
?
%é
%é
:
%é
%é
?
%é
?




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
]

i ol b |
@ ASUNET

FREPTES JEIPPILIN ooy

op)égc-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

NN NN NN AN NS NN TAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




Faculty of Medicine
Department of Anesthesia,
Intensive Care & Pain Management

Comparison between volume controlled ventilation and
pressure controlled ventilation as regards effects on
respiratory parameters and need of postoperative
ventilation in laparoscopic bariatric surgeries

Ohesis

Submitted for the Partial Fulfillment of
M.D. Degree in Anesthesiology

By

Ramy Hasan Naser Ibrahim Zoair
M.B., B.Ch., M.Sc., Ain Shams University

Supervised by
Professor Doctor / Amir lIbrahim Mohamed Salah

Professor of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Professor Doctor/ Adel Mikhail Fahmy Shonoda

Professor of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Doctor/ Khaled Mostafa Khalaf

Lecturer of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Faculty of Medicine
Ain Shams University

2020



Acknowledgment

First of all, all gratitude is due to Allah almighty for
blessing this work, until it has reached its end, as a part of his
generous help, throughout my life.

My profound thanks and deep appreciation to Professor
Doctor/ Amir Ibrahim Mohamed Salah, Professor of
Anesthesiology, Intensive Care and Pain Management, Faculty
of Medicine, Ain Shams University, for his great support and
advice, his valuable remarks that gave me the confidence and
encouragement to fulfill this work,

I am deeply grateful to Professor Doctor/ Adel Mikhail
Fahmy Shonoda, Professor of Anesthesiology, Intensive Care
and Pain Management, Faculty of Medicine, Ain Shams
University, for adding a lot to this work by his experience and
for his Reen supervision.

I am also thankful to Doctor/ Khaled Mostafa Khalaf,
Lecturer of Anesthesiology, Intensive (Care and Pain
Management, Faculty of Medicine, Ain Shams University, for
his valuable supervision, co-operation and direction that
extended throughout this work,

I am extremely sincere to my family who stood
beside me throughout this work, giving me their
support,

Ramy Hasan Naser Ibrahim Zoair



Title Page No.
List of Abbreviations.........c.ccccciiviiiiiiiiieicse e 4
List of Tables .....ccovoiviiiieieec e 6
List Of FIQUTES ...cvoiiiiecice e 7
INtroduction ..o 1
Aim of the WOrK .......c.covoiiiiiii e 3
Review of Literature
OBESIEY ..t 4
Health Impacts of Obesity .......ccccocovviiiiiiiiiiii s 7
Obesity and LaparoSCopy .......ccccevvrerininiiniieiienie e 17
Anesthetic considerations in obese patients undergoing
laparoSCOPIC SUTZETY ...cvoveviiinieiesieseeee e 20
Patients and Methods...........ccccccoeriiiiiiiiiicccccc e 37
ReESUILS ©oiiii 43
DISCUSSION ..ot e 54
SUIMNINATY ...ttt ettt ne b e 64
CONCIUSION ...t eraeneas 66
References ... 67

Arabic SUMMATY ....ccovviiiiiieeiie e )



List of Aldreviations

Abb_____ Fullterm
ABG................... . Arterial blood gases

BIPAP................. : Bi-level positive airway pressure
BMI..................... . Body mass index

Clayneemoomereeeeee ] : Dynamic compliance

CPAP................. . Continuous positive airway pressure
CT ..o, . Computerized tomography
EtCoq................... : End tidal carbon dioxide
Fio2................... . Fraction of inspired oxygen

ERV ...ceeeeeina. . Expiratory reserve volume
FEVi..nnnn..... . Forced expiratory volume in one second
FRC..................... . Functional residual capacity
FVC.................... . Forced vital capacity

HR.........eee.... : Heart rate

IBW..........n...... : Ideal body weight

ICU..........cc....... : Intensive care unit

MAC.................... : Minimal alveolar concentration
MARP.................... . Mean arterial pressure
OHS.......cccccoee. : Obesity hypoventilation syndrome

OSA ....cccoeeeee : Obstructive sleep apnea
P(A-a)Os.............. : Alveolar-arterial oxygen gradient
PaCos.................. . Arterial partial pressure of carbon dioxide
PACU.................. : Post-anesthesia care unit

PaO:o.................... . Arterial partial pressure of oxygen



KList a% Albbreviations (Cout...)

Abb. Full term
PCA................... : Patient controlled analgesia
PCV...ccovvvivaanns : Pressure controlled ventilation
PEEP.................. : Positive end expiratory pressure
PIP...................... : Peak inspiratory pressure

SA node............... . Sinoatrial node
SD..cooovvieinn : Standard deviation
TLC....eeeeean, : Total lung capacity
VC..ovveeeee : Vital capacity
VCV...oovevveaaaan : Volume controlled ventilation
VI, : Tidal volume

VTE......ceeuuen.... : Vascular theombo Embolism



Table No. Title Page No.

Table (1):

Table (2):

Table (3):

Table (4):

Table (5):

Table (6):

List of Gables

World Health Organization classification of

ODESILY ....viiiiiiice e

Effects of pneumoperitoneum on intraoperative
respiratory mechanics............ccoceeveiiive e,

Comparison between the two groups as regards
age, sex, body weight, height and Body Mass
INdex (BMI) ..ot

Comparison between the two studied groups
regarding (PaO2, PaO2/Fi02 and PaCo2)
preoperative, after pneumoperitonium, at the
end of surgery and postoperative..............cccevvenennn,

Comparison between the two groups as regards
dynamic compliance after intubation, after
pneumoperitonium and at the end of surgery.........

Comparison between the two groups as regards
the need of post-operative ventilation.......................



Fig. No.

Figure (1):
Figure (2):
Figure (3):

Figure (4):
Figure (5):

Figure (6):
Figure(7):

Figure (8):

Figure (9):

Figure (10):

Figure (11):
Figure (12):

Figure (13):

Figure (14):

Title Page No.

Obesity consequences on health ........................... 15
Positioning for intubation ..o, 27
VCV flow pattern, constant flow

insufflation ..., 32
Decelerating flow pattern of PCV ...................... 33
Gender distribution in the two studied

BTOUDS. teieirreieitrieeiieeeisreessresssreesssseesssseesnseesssseeessseeesnes 45

Mean age, mean weight and mean BMI
in the two studied groups.........cccceeeeeeeeeeeeeeennn.n. 45

Mean PaO2, mean PaO2/FiO2 and mean

PaCo2 in the two groups preoperatively.............. 48

Mean PaO2, mean PaO2/FiO2 and mean
PaCo2 in the two groups after
PREUMOPETIEONIUML. ..o.viviiiiiieiieiee e 48

Mean PaO2, mean PaO2/FiO2 and mean
PaCo2 in the two groups at the end of

SUTZETY . c.veiieieieesire et e s e e s s e e nneeenee e 49
Mean Pa0O2, mean PaO2/FiO2 and mean

PaCo2 in the two groups postoperatively. ........... 49
Mean PaCo2 in the two studied groups ............... 50

Dynamic compliance after intubation, after
pneumoperitonium and at the end of
surgery in the two studied groups.........cc.ccecuennee, 52

Dynamic compliance after intubation, after
pneumoperitonium, and the end of surgery
in the two studied groups. .........ccoceoveniiiiiiicnn, 52

Need of post-operative ventilation in the
two studied groups. ........ccocoeiiiinincine, 53



CIntroduction &

INTRODUCTION

Obesity Is a complex disease having multifactorial etiology.
It is caused by abnormal or excessive accumulation of
adipose tissue in the body. Obesity became an epidemic which
had worsened for the last 50 years. It is considered to be the
second most common cause of preventable death after smoking.
It is associated with many medical conditions and can lead to
serious complications. A 5% to 10% weight loss can improve
health, quality of life, and economic burden of individuals and
countries (Akinkuotu et al., 2019).

Volume controlled ventilation mode (VCV) is commonly used
during general anesthesia. The minute ventilation is fixed while
pulmonary resistance and compliance influence the airway
pressure. A constant flow is used in volume controlled
ventilation (VCV) to deliver tidal volume but this may result in
higher airway pressures while in Pressure controlled ventilation
(PCV) a decelerating flow is used that reaches the highest value
at the beginning of inspiration with a preset pressure limitation
to achieve and maintain the set inspiratory pressure quickly
followed by decelerating flow (Senay et al., 2016).

In Laparoscopic surgeries patients may receive low tidal
volumes during pneumoperitoneum due to increased pressure.
Pneumoperitoneum decreases chest wall and lung compliance
and decreases functional residual capacity and these effects
lead to decreased alveolar ventilation (Aydin et al., 2016).
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It is important to optimize intraoperative mechanical ventilation
especially in obese patients to decrease the incidence of
postoperative pulmonary complications and to improve the
outcome (Ball et al., 2015).

Obesity causes pathophysiological changes that make obese
patients prone to peri-operative complications especially
pulmonary complications that are the main reason for peri-
operative morbidity and mortality after general anesthesia.
Pneumonia, atelectasis, carbon dioxide retention may extend to
the postoperative period causing delayed discharge from post
anesthesia care unit, increased need for respiratory
physiotherapy or non- invasive ventilation and increased
probability of admission to intensive care unit. Preventing these
complications would decrease hospital stay and improve the
quality of medical care (Tianzhu et al., 2014).

In obese patients decreased pulmonary compliance results in
reduced vital capacity, functional residual capacity (FRC) and
total lung capacity. Decreased FRC leads to lung volumes
below the closing capacity during normal tidal ventilation
causing closure of small airway, ventilation—perfusion
mismatch and arterial hypoxemia. Anesthesia worsens this as
up to 50% decrease in FRC happens in obese patients under
anesthesia in comparison with 20% among the non-obese
(Ogunnaike and Whitten, 2006).
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AIM OF THE WORK

T his study aims to compare the effect of volume controlled
ventilation and pressure controlled ventilation on
respiratory parameters and the need of postoperative ventilation
for morbidly obese patients undergoing laparoscopic bariatric
surgery in order to decrease complications.




