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ABSTRACT 

The pathophysiological basis of pulmonary atelectasis is reviewed and risk factors that 
enhance lung collapse are discussed. Management strategies to reduce or eliminate risk 
factors and to prevent collapse are discussed and the rational bases of these strategies are 
identified. 

Instability of lung alveoli is a consequence of surface tension and regional differences in 
alveolar size. The inherent tendency of alveoli to collapse is enhanced by the following risk 
factors; low lung volume, high closing volume, oxygen therapy, a rapid shallow ventilatory 
pattern, chronic lung disease, smoking, obesity, postoperative pain following abdominal or 
thoracic surgery, narcotic induced ventilatory depression, and neurological, neuromuscular, 
muscular and musculoskeletal diseases associated with mechanical impairment of respiratory 
function. The primary goal of perioperative respiratory management is prevention of 
atelectasis. Appropriate management strategies include physiotherapy and delay of elective 
surgery if substantial improvement in respiratory status can be achieved by specific 
treatments such as antibiotics, bronchodilators, steroids, and reduction of tobacco use and 
caloric intake. In selected cases, elective postoperative controlled ventilation may be 
indicated. 
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LUNG COLLAPSE and infection leading to acute 
respiratory failure is a major cause of  post  
surgical morbidity and mortality. 1'2 Small area, 
of " s i l en t "  pulmonary atelectasis develop insid- 
iously and frequently precede overt  clinical evi- 
dence of  lung collapse and other  associated 
postanaesthetic pulmonary p rob lems)  It is the 
purpose of this paper to review the pathophysiol- 
ogy and pathogenesis of pulmonary atelectasis 
and the physiological basis for pulmonary man- 
agement in the postoperative period. 

PATHOPHYSIOLOGY AND PATHOGENESIS OF 
ATELECTASIS 

The inflated lung is inherently unstable; in 
other  words, it tends to collapse spontaneously,  
an observation that may be confirmed directly in 
the apnoeic lung at thoracotomy. The tendency 
to collapse results from two fundamental phys- 
ical characteristics of the intact lung and is 
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further enhanced by many other  factors, some of 

The first physical characteristic is the presence 
of  surface tension at the gas liquid interface of the 
alveoli. In an isolated alveolus,  assumed to be 
spherical in shape,* the pressure (P) tending to 
collapse that alveolus is given by the following 
expression of Laplace 's  L a w -  

2T 
P =  

r 

where T = surface tension and r = radius of  
curvature of  the a l v e o l u s :  

This relationship indicates that the pressure 
tending to collapse the alveolus is directly pro- 
portional to the surface tension at the alveolar 
lining and inversely proportional to the radius (or 
the size) of  the alveolus. 

*It is recognised that the spherical balloon model is a 
considerable simplification of alveolar shape. A more 
precise equation to compute the collapsing pressure 
within non-spherical objects is given by P = T~/r~ + 
T2/r2, where r~ and r z are the principal radii of curvature 
and T~ and T2 corresponding surface tensions: How- 
ever, the arguments presented here concerning the 
pathogenesis of atelectasis are no less valid for the 
assumption of spherical alveoli and the use of the 
classical Laplace equation. 
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The second physical characteristic is non- 
homogeneity of the lung. Non-homogeneity re- 
fers to regional 'differences in lung structure and 
function and is due to the action of gravity; that 
is, the weight of the lung itself. The effect of 
gravity causes a gradient of pleural and transpul- 
monary pressure from non-dependent to depen- 
dent lung regions, which in turn causes regional 
differences in the mechanical properties of the 
lung, the pattern of ventilation and gas exchange 
(Figure l). s-8 

Figure 1 shows a gradient of alveolar sizes from 
alveoli of relatively large radii of curvature in 
non-dependent regions to alveoli of relatively 
small radii of curvature in dependent regions. 
Consideration of the Laplace equation indicates 
that smaller alveoli are more unstable than larger 
alveoli, tend to collapse more readily, and to 
empty into large alveoli. This explains the obser- 
vation that overt pulmonary collapse more fre- 
quently occurs in dependent lung regions. 9 This 
tendency may be demonstrated by the simple 
experiment of connecting two partly inflated 
balloons and observing that the smaller balloon 
will always empty into the larger balloon. 

The tendency of alveoli to collapse is reduced 
substantially by the presence of surfactant, a lipid 
material containing the important constituent 
dipalmitoyl lecithin which is secreted by Type II 
alveolar lining cells. Surfactant has two impor- 
tant effects which promote alveolar stability. 
First it lowers surface tension in all alveoli, 
thereby decreasing the pressure tending to col- 
lapse them. Secondly, it decreases surface ten- 
sion as alveolar radii of curvature diminish during 
expiration, thereby minimizing the pressure 
changes that increase the tendency to collapse. 
Conversely, the absence of surfactant or impair- 
ment of its production promotes alveolar instabil- 
ity and overt lung collapse. 

The above considerations indicate that low 
lung volume tends to promote atelectasis and 
provides a rational basis for therapeutic man- 
oeuvres designed to increase lung volume. 2 Addi- 
tional mechanisms contributing to the develop- 
ment of atelectasis are airway closure, which 
promotes absorption of trapped gas; 4 oxygen 
therapy, which enhances absorption atelectasis; 
the pattern of ventilation and regional mismatch- 
ing of ventilation (V) and perfusion (t)). Pulmon- 
ary disease enhances both airway closure and 
regional V and O mismatching. 

Airway closure is the term applied to the 
functional closure of small airways, occurring 
predominantly in dependent lung regions during 
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INTRA PLEURAL PRESSURE (cmH20) 
FIGURE 1 Schematic representation of regional dif- 

ferences in the lung due to the action of gravity. 
Intra-pleural pressure is least in non-dependent lung 
regions and greatest in dependent regions. At resting 
lung volume, non-dependent alveoli are more distended 
and less compliant than dependent alveoli. As a conse- 
quence, dependent alveoli tend to increase volume on 
inspiration more than non-dependent alveoli for a given 
absolute intrapleural pressure change. The smaller 
radius of dependent alveoli makes the alveoli more 
susceptible to atelectasis (see text for detailed explana- 
tion). 

expiration. 4 The site of airway closure is proba- 
bly the region of the respiratory bronchioles. In 
individuals with normal lungs, airway closure 
occurs only at very low lung volumes. However, 
in patients with airways disease and in elderly 
patients with apparently normal lungs, airway 
closure may occur near or above FRC. Airway 
closure implies distal gas trapping and underven- 
tilation and, since it occurs mainly in dependent 
lung regions, it leads to substantial regions with 
low ventilation-perfusion ratio (s Airway 
closure thus promotes the tendency to collapse in 
these regions, a tendency enhanced by oxygen 
therapy, to 

The role of absorption atelectasis - and how 
this phenomenon is enhanced by oxygen - is 
shown in Figure 2. If an airway is occluded by a 
mucous plug, or if airway closure occurs, gas is 
trapped in distal alveoli. These alveoli will be 
exposed to blood in the pulmonary capillary from 
the right side of the heart, in which the sum of the 
partial pressures of all gases is less than the sum 
of the partial pressures of these gases in the 
alveolar gas phase. This pressure differential 
favours continuing uptake of trapped gas into the 
pulmonary circulation and leads to progressive 
alveolar atelectasis. This pressure differential is 
much greater if oxygen-enriched mixtures are 
breathed and this favours more rapid progression 
of absorption atelectasis~~ (Figure 2). 
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FIGURE 2 The development of atelectasis in lung 
regions distal to blocked airways (A), when oxygen and 
(B) when air is breathed. In bnth cases, the sum 0fthe 
gas partial pressures in mixed venous blood is less than 
in the alveoli. In (B) the Po2 and Pco2 are shown in 
parentheses because these values change with time. 
However, the total alveolar pressure remains within 
few a mmHg of 760. 

Another factor influencing the rate of devel- 
opment ofatelectasis is barometric pressure. In a 
blocked lung segment the number of oxygen 
molecules per unit lung volume is directly pro- 
portional to the barometric pressure. Thus each 
molecule occupies a proportionally larger lung 
volume at low ambient pressure. It follows that 
the rate of absorption atelectasis will be inversely 
related to barometric pressure, a fact that has 
been well documented in man t~'~s-~8 and in 
experimental animals. ~9.20 

It is clear that low V/(~ areas in dependent lung 
regions, i.e., areas of relative underventilation, 
are predisposed to the development of progres- 
sive atelectasis. Any influence that enhances 
underventilation will increase this tendency. The 
most important of these risk factors is airways 
disease, particularly chronic bronchitis and/or 
emphysema. 2~-z3 In chronic airways disease, 
inspired gas distribution is more uneven, both 
temporally and spatially. In addition, airways 
obstruction increases the time constant for op- 
timum alveolar gas filling, further impairing intra- 
alveolar inspiratory gas distribution. Another 
common influence augmenting the tendency to 
collapse is a rapid shallow pattern of ventilation, 
commonly seen in patients with obesity and in 
postoperative pain, when the discomfort of an 
abdominal or thoracic incision inhibits inspira- 
tion. 24'z5 The latter problems may be com- 
pounded by the use of sedative and narcotic 
analgesics, which depress ventilation further, in 
addition to suppressing the cough reflex and re- 
tarding sputum clearance, z6-31 The incidence of 
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atelectasis after narcotic administration has been 
shown to be dose related? 2 

Depressed central respiratory drive due to 
chronic obstructive lung disease, neurological 
disease or hypoventilation syndromes may also 
aggravate the tendency to atelectasis. 33-37 
Reduced inspiratory reserve due to peripheral 
neural (Guillain-Barre syndrome, spinal cord 
injury), neuromuscular (myasthenia gravis, post- 
anaesthetic persistent curarisation syndrome), 
muscular (the muscular dystrophies) and mus- 
culoskeletal disorders (ankylosing spondylitis, 
thoracoplasty, kyphoscolosis) may also be asso- 
ciated with a shallow pattern of breathing, in- 

creased hypoventilati0n of dependent lung 
regions and an enhanced tendency to atelectasis 
(Table I)? 7 

The type of surgery markedly influences the 
possibility of postoperative atelectasis.: If the 
pleura or peritoneum are not opened, the inci- 
dence ofatelectasis is less than one per cent? 8'-~9 
This applies to head and neck, breast, anal and 
transurethral surgery. In contrast, lower abdom- 
inal surgery is associated with 10 per cent, and 
upper abdominal surgery a 20 per cent incidence 
of atelectasis.2"36'39 

Elderly and obese patients and those with 
upper respiratory tract complications are more 
likely to develop atelectasis: ~ Smoking in- 
creases the incidence of postoperative atelectasis 
in a dose-related manner :  3 

M A N A G E M E N T  

The primary goal of perioperative respiratory 
management is prevention ofatelectasis. Preven- 
tion of atelectasis must begin in the preope:ative 
period with the physician, surgeon or anaesthe- 
tist recognising the risk factors and instituting the 
appropriate action preoperatively to minimize 
the potential for postoperative lung complica- 
tions that begin as atelectasis. Table 1 enumer- 
ates these risk factors and summarizes appro- 
priate actions. 

Frequently a patient is discovered to have 
major risk factors within 24 hours of proposed 
elective surgery. If substantial reduction of risk 
can be achieved by a five to seven day period of 
intensive respiratory therapy, then definitive elec- 
tive surgery must be postponed. In many cases 
of semi-elective and even semi-urgent surgery, 
the surgical outcome may be improved if the 
operation is delayed to allow preoperative pul- 
monary therapy. 37 

Patients with acute upper respiratory infection 
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TABLE I 
PERIOPERATIVE RISK FACTORS AND MANAGEMENT STRATEGIES TO MINIMIZE THE 

POSSIBILITY OF PULMONARY ATELECTASIS 

Risk Factors Management Strategies 

Preoperative and Postoperative 
1. Acute Respiratory Infection 
2. Airways obstruction - acute or chronic 
3. Chronic Bronchitis 
4. Low Lung Volume - non-obstructive 

lung disease, chest wall deformity, 
muscle, neuromuscular and neural 
diseases affecting respiratory muscle 
force 

5. Smoking 
6. Obesity 
7. Hypoventilation syndromes 

8. Sleep apnoea syndromes - central or 
obstructive 

9. Altitude 
10. Age 

Postoperative only 
II. Abdominal and intrathoracic surgery 

12. Oxygen 

13. Wound pain 

14. Narcotics 

15. Other CNS depressant drugs 

Delay elective surgery; ? antibiotics. 
Physiotherapy; Bronchodilators; Steroids. 
Physiotherapy. 
Physiotherapy. 

Cessation of smoking. 
Weight reduction. 
Physiotherapy; avoid sedative drugs; post- 

anaesthetic ventilatory support. 
Weight loss; surgical treatment of obstruc- 
tion; cease alcohol, barbiturates, seda- 

tives; ? tracheostomy; physiotherapy. 
Consider surgery at sea level. 
Physiotherapy. 

Physiotherapy; consider O2 therapy; 
epidural block. 

Use controlled O5 therapy; review 
frequently. 

Consider narcotic infusion; thoracic 
epidural. 

Use narcotic infusion cautiously; relatively 
contraindicated in lung disease. 

Avoid if possible. 

(URTI) characterized by fever, malaise, sore 
throat, cough and/or sputum, should have elec- 
tive surgery delayed for at least seven days. 
Patients recovering from URTI without fever, 
malaise, or substantial bronchial secretions, 
should proceed to elective surgery. 42 

The most important and common risk factor is 
chronic obstructive airways disease (COAD). 2,21-z3 
Frequently it co-exists with other important risk 
factors such as smoking, obesity, hypoventila- 
tion, age and abdominal surgery. More recently 
sleep apnoea syndromes have become recognised 
as important risk factors. 44 

Many patients without spirometric evidence of 
COAD will have moderate to severe chronic 
bronchitis, usually associated with 20 years or 
more of smoking. Management of COAD pa- 
tients includes establishing whether a component 
of reversible obstruction is present by spirometry 
before and after inhalation of a bronchodilator 
and by assessing spirometry daily during a week- 
long course of intensive physiotherapy. 

Cessation of smoking and weight loss are 

long-term objectives. Little value can be ob- 
tained from either one week before the surgery. 
Nicotine addiction may be a powerful factor 
mitigating against cessation of smoking and acute 
nicotine withdrawal symptoms may have their 
own adverse consequences. 

Both COAD patients and chronic bronchitics 
require intensive chest physiotherapy to reduce 
airways obstruction and to enhance removal of 
secretions by coughing and improved mucocili- 
ary transport. 4s Effective physiotherapy requires 
good personal rapport between patient and phys- 
iotherapist. A major component of effective 
physiotherapy is sustained maximal inspiratory 
manoeuvres to increase lung volume and to open 
areas of mieroatelectasis through the mechanical 
interdependence of collapsed regions and expand- 
ing contiguous functioning alveoli, 4 and the 
opening of closed airways in dependent regions. 

Postural drainage and chest wall percussion, 
combined with cough, assist in clearing inspis- 
sated secretions from distal airways. T M  Phys- 
iotherapy with and without bronchodilator 
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therapy has been demonstrated to be effective in 
reducing the incidence of postoperative atelec- 
tasis.2Z.46-48 

Preoperative pulmonary assessment and man- 
agement may be subdivided into three levels of 
care. Level one care is that provided to all 
patients who have one or more of the major risk 
factors enumerated in Table I. Level one care 
includes physiotherapy, bronchodilator therapy, 
sputum examination by microscopy and culture 
of pathogens, baseline chest x-ray within the 
preceding 12 months, spirometry and antibiotics 
if indicated. The rebreathing Pco2 is a 
useful additional screening procedure in these 
patients, particularly if cardiovascular and res- 
piratory disease co-exlst. 37,49 

For selected patients with moderate to severe 
chronic lung disease and cardiovascular disease, 
scheduled for major abdominal, vascular or tho- 
racic surgery more intensive quantitative assess- 
ment available with arterial blood gas analysis 
may be indicated: 9-sz Arterial blood gas anal- 
ysis, together with level one care, constitutes 
level two care. Level three care includes major 
lung function tests such as lung volumes, lung 
mechanics, diffusing capacity, ventilatory re- 
sponse to carbon dioxide and fiypoxia, clinical 
exercise testing, and sleep studies. 37'44"53 These 
investigations may be of value in the diagnosis 
and management of medical problems, but rarely 
help in the management of surgical interventions. 
Respiratory outcome following operation is also 
influenced by a number of non-respiratory fac- 
tors such as nutritional status. Accordingly, 
attention to these details is also important in the 
preoperative preparation of the patient? 7 

The major respiratory goal of intraoperative 
management of the surgical patient is rapid 
emergence from anaesthesia, accompanied by a 
rapid return to adequate normal spontaneous 
breathing. However, when patients with severe 
lung disease require major surgery, the decision 
may be made preoperatively to leave a tracheal 
tube in situ for 12 to 24 hours after operation to 
permit maximum efficacy of tracheobronchial 
toilet and assisted or controlled ventilation, if 
indicated. The routine use of this approach in 
large cardiothoracic surgery units is associated 
with a low incidence of major pulmonary prob- 
lems in the first 24 hours postoperatively in 
patients undergoing cardiac surgery. 

It is widely believed that local or regional 
anaesthesia is preferable for interval surgery in 
the patient with pulmonary disease. This 

approach is usually appropriate for small periph- 
eral operations, but in many cases is not feasible 
for major abdominal surgery. There are no good 
recent clinical or experimental studies to support 
the use of one or another general anaesthesia 
technique in these patients. Numerous techniques 
have been advocated, ranging from 'minimal 
interference' to 'maximum support. 's4-s7 How- 
ever, it is generally accepted that a judicious 
combination of relaxants, nitrous oxide and nar- 
cotic adjuvants leads to the most rapid emer- 
gence from anaesthesia and so permits early 
cooperation with physiotherapy to establish nor- 
mal spontaneous ventilation as soon as possible. 

Effective physiotherapy must begin as soon as 
possible after operation. Realistically this means 
that the anaesthetist and the recovery room nurse 
encourage deep breathing and coughing as soon 
as the patient is able to respond. For the patient 
unable to respond initially due to residual anaes- 
thetic action, nursing in the lateral position is 
essential to avoid the risk of aspiration. 

Oxygen Therapy 
Oxygen therapy is indicated for up to 24 hours 

after surgery in all patients with lung disease. 37 
Patients with specific postoperative complica- 
tions may require oxygen for more than 24 hours. 
Although hypoxaemia has been shown to occur 
in all patients postoperatively, the mechanisms 
are not entirely clear, ss-63 These observations 
have led to the routine use of oxygen after general 
anaesthesia, but the wisdom of this practice may 
be questioned for several reasons. First, the 
recent availability of a robust and reliable oxim- 
eter 64 for clinical use has shown that significant 
arterial desaturation is uncommon after general 
anaesthesia, in patients with normal and abnor- 
mal lung function. Second, the evidence pre- 
sented in the first part of this paper indicates the 
extent to which oxygen enrichment of alveolar 
gas can accelerate atelectasis. Third, hypoven- 
tilation may supervene and lead to respiratory 
failure if hypoxic drive to breathing is exces- 
sively blunted in patients with chronic lung 
disease. 37"6s'66 Fourth, many investigators illogi- 
cally recommend oxygen for all patients on the 
basis of studies that conclude that hypoxia is the 
major cause of anaesthetic deaths. 2"67 The illogi- 
cality of this recommendation is two-fold. First, it is 
generally agreed that postoperative hypoxaemia 
is probably due to a combination of physiological 
mechanisms such as diffuse microatelectasis, 
increased mismatching of ventilation and perfu- 
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sion in individual alveolo-capillary lung units, 
and a fall of cardiac output and mixed venous 
oxygen content. 68"69 On the other hand, hypoxic 
anaesthetic deaths are usually catastrophic events 
related to cardiac arrest and/or unrecognised 
major airway obstruction. A relationship be- 
tween relatively minor degrees of postoperative 
hypoxaemia and major hypoxic catastrophes has 
not been demonstrated and no good evidence has 
been adduced to suggest that postanaesthetic 
oxygen therapy has contributed to a reduction of 
hypoxia-related deaths after surgery. 

These considerations lead to the conclusion 
that oxygen should only be given to post-surgical 
patients when indicated specifically. In most 
cases, oxygen therapy should be control led-  that 
is, given by masks that use the high air-flow 
oxygen enrichment venturi principle to provide a 
constant inspired fractional content of oxygen 
(FIo.~). 37'65'66 In most patients, 28 per cent oxygen 
will be adequate and therapy can be discontinued 
when full recovery of consciousness has oc- 
curred. If nitrous oxide has been used during 
anaesthesia, two to four minutes, only, of 100 per 
cent oxygen should be given when nitrous oxide 
is discontinued, to prevent diffusion hypoxia. 7~ 

Analgesia 
The most common method of providing post- 

operative pain relief is by intermittent intramus- 
cular injection of narcotics. This time-honoured 
method has little rational basis when drug effect 
is considered in relation to the pharmacokinetics 
of the disposition of drugs such as meperidine TM 

and morphine. 75 These studies showed that a 
standard intramuscular dose of these agents in 
surgical patients resulted in a wide spectrum of 
plasma concentration profiles and clinical ef- 
fects. The threshold concentration for analgesia 
has been estimated to be 50 ng/ml for morphine TM 

and 680 ng/ml for meperidine, 77 although in both 
instances these estimations are crude and open to 
considerable doubt. Nevertheless, many patients 
in these studies 74-77 had plasma concentrations 
much greater than these thresholds, within 30 
minutes of intramuscular injections. In the major- 
ity of patients the plasma narcotic concentrations 
fell rapidly and were less than the analgesia 
threshold estimates from two to four hours after 
the injection. Since most postoperative orders 
stipulate four-hourly injections, intermittent in- 
tramuscular injection regimens often provide 
very high (and occasionally toxic) blood levels in 
the first hour, and commonly very low levels 

from 3 to 4 hours, often associated with in- 
adequate relief of pain. 

The inadequacy of the four-hourly intramuscu- 
lar injection regimen was a major motivating 
factor towards the development of narcotic infu- 
sion regimens which Stapleton, et al. (1979) 
showed to be considerably superior in terms of 
analgesic eff icacy:  7 However, it is possible that 
increased analgesic efficacy with these techniques 
might be associated with increased central res- 
piratory depression and alveolar hypoventila- 
tion. 7s In patients with chronic lung disease and/ 
or obesity, following abdominal surgery, this 
represents an increased respiratory hazard which 
provides a relative contraindication to narcotic 
infusion, unless it is administered in an intensive 
care unit environment with regular and effective 
chest physiotherapy. The relationship of steady 
state plasma narcotic concentrations to drug 
effect has not been reported previously. How- 
ever, recent observations in volunteer subjects 
indicate an increasing decrement in ventilation 
and a progressive increase in end-tidal Pc02 and 
mixed venous Pc02 with increasing steady state 
meperidine levels up to 1000 ng/ml 78 

Narcotic analgesia given by any route in ade- 
quate doses can effectively blunt the dull con- 
stant pain of a surgical incision. However, it has 
only a minor effect in reducing the crescendo of 
pain associated with deep breathing and cough- 
ing in the patient who has had abdominal surgery. 
For this reason, epidural block may be indicated 
for postoperative pain relief in patients with lung 
disease who require abdominal surgery and who 
are elderly, obese and/or potentially uncoopera- 
tive. s7 

Major improvement in postoperative respira- 
tory care has resulted from increased elective use 
of postanaesthetic ventilatory support for 12 to 
48 hours postoperatively, ss-sT'79 Nevertheless, 
ventilatory support and its adjuncts carry a range 
of associated major potential complications and 
postanaesthetic ventilation support should not be 
accepted complacently as a consequence of in- 
adequate preanaesthetic preparation or a faulty 
anaesthetic technique. 37'79 The primary goals of 
perioperative respiratory management - preven- 
tion of atelectasis and restoration of adequate 
spontaneous ventilation - must be constantly 
kept in mind. 
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RI~SUM~- 

Ce travail prdsente une discussion des mdcanismes physiopathologiques de I'atdlectasie 
pulmonaire ainsi que des facteurs de risque pr~disposant au collapsus pulmonaire. Les 
diff~rentes approaches en vue d'dliminer ou d'attdnuer les effets des facteurs de risque et de 
pr~venir le collapsus pulmonaire sont 6galement discut6es dans 1'9Ptique de leur m~canisme 
d"action. 

L'instabilit~ de I'alv~ole pulmonalre est la consequence naturelle des phdnom~nes de 
tension de surface associ~s aux diff6rences rdgionales de diam~tre alv6olaire. Cette tendance 
naturelle au collapsus alv6olaire est amplifi~e en pr6sence des facteurs de risque suivants: bas 
volumes pulmonaires, hauts volumes de fermeture, o• ventilation rapide et 
superficielle, pathologies pulmonaires chroniques, tabac, obesite, douleurs post-operatoires 
en chirurgie abdominale ou thoracique, atteintes neurologiques, neuro-musculaires ou 
musculo-squelettiques avec repercussions sur la ventilation. 

Les soins respiratoires p6ri-op6ratoires sont ax~s sur la pr6vention de Fat61ectasie 
pulmonaire. A cet effet on recommande la physiothdrapie et la remise b. plus tard des cas de 
chirurgie 61ective Iorsqu'une am61ioration significative de la fonction respiratoire est possible 
avec une th6rapie sp6cifique (antibiotiques, broncho-dilatateurs, stdroides, diminution du 
tabac et de l'apport calorique). Darts certains cas particuliers un support ventilatoire 
post-op6ratoire avec respiration contr61de peut ~tre indiqud. 


