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ABSTRACT

Lung protective mechanical ventilation (LPV) even in patients with healthy lungs is associated with a lower incidence
of postoperative pulmonary complications (PPC). The pathophysiology of ventilator-induced lung injury and the risk
factors of PPCs have been widely identified, and a perioperative lung protective concept has been elaborated. De-
spite the well-known advantages, results of recent studies indicated that intraoperative LPV is still not widely imple-
mented in current anaesthesia practice.

No nationwide surveys regarding perioperative pulmonary protective management have been carried out previously
in Hungary. This study aimed to evaluate the routine anaesthetic care and adherence to the LPV concept of Hungar-
ian anaesthesiologists during major abdominal surgery.

A questionnaire of 36 questions was prepared, and anaesthesiologists were invited by an e-mail and a newsletter to
participate in an online survey between January 1st to March 31st, 2018.

A total of one hundred and eleven anaesthesiologists participated in the survey; 61 (54.9%), applied low tidal vol-
umes, 30 (27%) applied the entire LPV concept, and only 6 (5.4%) regularly applied alveolar recruitment manoeuvres
(ARM). Application of low plateau and driving pressures were 40.5%. Authoritatively written protocols were not
available resulting in markedly different perioperative pulmonary management. According to respondents, the most
critical risk factors of PPCs are chronic obstructive pulmonary diseases (103; 92.8%); in contrast malnutrition, anae-
mia or prolonged use of nasogastric tube were considered negligible risk factors. Positive end-expiratory pressure
(PEEP) and regular ARM are usually ignored. Based on the survey, more attention should be given to the use of LPV.

Keywords: lung protective ventilation, low tidal volumes, positive end-expiratory pressure, alveolar recruitment ma-
noeuvres, postoperative pulmonary complications, perioperative respiratory protocols
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B INTRODUCTION

Lung protective mechanical ventilation (LPV) even in
patients with healthy lungs is associated with a lower
incidence of postoperative pulmonary complications
(PPC), resulting in better outcomes, shorter length of
hospital stay, and lower healthcare-associated costs
[1,2]. The multifactorial pathophysiology of ventila-
tor-induced lung injury (VILI), the surgery, the anaes-
thesia and the patient-related risk factors of PPCs have
been widely reported in the literature [3-7]. Based on
this, the concept of perioperative lung protective man-
agement emerged, including preoperative breathing
physiotherapy, positive pressure respiratory support,
prophylactic perioperative positive pressure ventilation

(POP-ventilation), continuous positive airway pressure
(CPAP), non-invasive ventilation (NIV), intraopera-
tive LPV, applying low tidal volumes, moderate levels
of positive end-expiratory pressure (PEEP) and regular
ARM has been elaborated [8,9,10]. Despite the well-
known advantages, Schultz MJ et al. (2017) concluded
that intraoperative LPV is still not widely implemented
in everyday anaesthesia practice even in high-risk sur-
gical patients and it has been suggested that much more
attention should be given to the use of lung protective
strategies during general anaesthesia [11,12].

Several differences are known to exist between East-
ern and Western Europe health care systems and pa-
tient management[13]. As no data exists from Eastern
Europe, including Hungary, a decision was made to
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survey members of the Hungarian Society of Anaes-
thesiology and Intensive Therapy (HSAIT) regarding
the routine anaesthetic care, awareness and adherence
to the LPV concept during major abdominal surgery.

B MATERIALS AND METHODS

A questionnaire of thirty-six “mandatory-to-answer”
multiple-choice questions divided into five sections
had been prepared and tested on a pilot sample of three
expert anaesthesiologists to check the clarity and va-
lidity of the questions and to estimate the completion
time of the survey. Agreement of any ethics committee
was not necessary as the questionnaire was about the
professional practice of anaesthesiologists, and par-
ticipation was voluntary and anonymous. There were
no exclusion criteria and the study complied with the
survey-reporting list.

After the questionnaire was considered appropri-
ate, Hungarian anaesthesiologists were invited by e-
mail and by a newsletter, to participate in an online
survey between January 1st to March 31, 2018, using
the public e-mail database of the Hungarian Hospital
Federation (Magyar Korhazszovetség). A cover letter
containing the investigators’ names and contact details,
the objectives, aims and methodology of the study was
attached. The online questionnaire was published using
Google Forms (Google Inc., Mountain View, CA).

Demographic data of respondents, routine preop-
erative, intraoperative and postoperative pulmonary
management and opinions of participants about the
risk factors of PPCs were evaluated in different sec-
tions. The primary endpoint was the frequency of con-
sistent application of the three basic elements of LPV:
low tidal volume (TV) < 6 ml/kg ideal body weight
(IBW), PEEP of 6 cmH,O at least and regular ARMs.
Secondary endpoints were the respiratory rate, appli-
cation of permissive hypercapnia [end tidal carbon
dioxide tension (EtCO,) 35-40 mmHg], low plateau
pressure (Pplat < 25 cmH,0) and low driving pressure
(APaw < 20 cmH,0), use of neuromuscular blocking
agent antagonists (NMBA-A) and prevalence of perio-
perative pulmonary management protocols. The ter-
tiary endpoint was the opinion of respondents about
the risk factors of PPCs.

The difference, if any, in the way trainees and spe-
cialists practised and the difference in the standard of
care between university hospitals and other hospitals
was assessed.
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Statistical analysis

Data are expressed as the number and percentage of
survey respondents with associated 95% confidence in-
terval (CI). Odds ratios (OR) were calculated and the
level of significance set at o =0.05.

MedCalc Statistical Software v14.8.1 (MedCalc Soft-
ware bvba, Ostend, Belgium) was used for statistical
analysis.

B RESULTS

Demographic Data

Ten institutions from the 117 hospitals stated that they
do not perform major abdominal surgery. In total, 111
anaesthesiologists completed the survey, 25 (22.5%) af-
ter the first e-mail and 86 (77.5%) after the newsletter
published on the website.

The survey population’s professional details and
demographic characteristics are summarised in Table
1. Most of the anaesthesiologists worked in hospitals
with significant patient turnover [> 300 major abdomi-
nal surgeries annually, 72 (64.9%)]. 24 (21.6%) of the
respondents worked in university medical centres of
which 89 (80.2%) were specialists. 70 (63.1%) of these
had more ten years of surgical experience.

Primary Endpoint

61 (54.9%) (95% CI 48.7 — 78.4) of the anaesthesiolo-
gists applied low tidal volume (TV) of less than 6 ml/
kg) and 67 (60.4%) [95% CI 51.9 — 85.1] used ideal
body weight (IBW) to determine the appropriate TV
(Figure 1).

None of the respondents used zero PEEP, 54 [48.6%
(95% CI 40.6 — 70.5)] always used lower levels of PEEP
and 58(52.3%) [95% CI 44.0 — 74.9] never performed
a PEEP titration procedure to determine the optimal
levels of PEEP. Higher (6-10 cmH,0) or individually
titrated levels of PEEP were more common during an-
aesthesia in obese patients with a BMI greater than 30
kg/m? (Figure 2).

The most commonly used PEEP titration procedure,
used by 32 (28.8%) of respondents, was the “pressure-
volume curve determined method” and the “fraction of
inspired oxygen” (FiO,) adapted PEEP was by 20 (18%).
Neither Electrical Impedance Tomography (EIT) nor
oesophageal pressure monitoring were available during
anaesthetic care according to respondents.
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Table 1. Demographic data and respondents’ professional
details

Type of institution

University medical centre 24 21.6
Hospital in capital 30 271
County hospital 44 39.6
Other hospitals 13 11.7
Respondents’ post
Specialist candidate (trainees) 22 19.8
Specialist 58 52.3
Chief medical officer 31 27.9
Length of practice in anaesthesia
<5yrs 20 18.0
5-10yrs 21 18.9
>10yrs 70 63.1

The annual number of major abdominal surgery per
centre

<100 6 5.4
100 - 200 11 9.9
200 -300 22 19.8
300-400 12 10.8
> 400 60 54.1

Data are expressed as the number and percentage of respondents
The use of ARMs after induction of anaesthesia
and endotracheal intubation during general anaesthe-
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sia and before the removal of the endotracheal tube is
summarised in Figure 3.

30 (27%) [95% CI 20.2 — 42.8)] of all the anaesthe-
siologists applied the three basic elements of LPV, but
only 6(5.4%) [95% CI 2.2 - 13.1] applied ARMs regu-
larly every 30 or 60 minutes. Although there were ob-
vious practice variations between doctors and insti-
tutes, there were no statistically significant differences
neither in the intraoperative pulmonary management
practice of trainees and specialists nor in the practice of
university centres and other hospitals. Results are sum-
marised in Table 2 and Figure 4.

Secondary Endpoints

More than half of respondents. 66(59.5%) [95% CI
51.0 - 83.9] applied permissive hypercapnia (EtCO,
= 35-40 mmHg) during surgery and the great major-
ity, 86 (77.5%) [95% CI 68.8 — 106.2] determined the
appropriate respiratory rate based on capnography.
Application of low plateau pressure (Pplat) and low
A\ Paw were 40.5% [45 (95% CI 32.8 - 60.2)] and the
difference in the application of these two parameters
between trainees and specialists was statistically sig-
nificant [OR: 4.81 (95% CI 1.51 - 15.36) p=0.0079; OR:
4.50 (95% CI 1.69 - 11.99) p=0.0026] (Table 3 and Fig-
ure 5). Most patients, 93.7% [95% CI 84.9 - 126.0] were
extubated in the operating theatre. The use of nonde-
polarizing neuromuscular blocking agents (NMBA-
As) nondepolarizing neuromuscular blocking agents

el BABW

EEBW
uBW
RBW

20 (18%)

22 (20%)

67 (60%)

Determination of TV
Data are expressed as number (percentage) of respondents. TV = tidal volume, ABW = actual body weight, EBW = estimated body weight, IBW = ideal body weight, RBW = regardless to body weight

Fig. 1. Use of low tidal volume (TV) and ideal body weight (IBW) to determine the appropriate TV are common: 54.9%
of respondents apply a low TV of 6 ml/kg or less and 60% of them use IBW. However, applying a TV of 7 ml/kg is also
frequent and 38% of respondents use actual or estimated body weight to determine the appropriate TV and 2% of them

do not take the patient’s weight into account (RBW).
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Fig. 2. None of the respondents apply zero positive end-expiratory pressure (PEEP) during mechanical ventilation. Half
of the respondents commonly use lower levels of PEEP (48.6%), and only 36.1% apply an individually optimal level

of PEEP determined during a PEEP titration procedure. In contrast to these results, presumably based on pathophysi-
ological rationality, both moderate (6-10 cmH,0, 37.8%) and individually titrated levels of PEEP (40.5%) are commonly
considered appropriate for obese patients (body mass index greater than 30 kg/m?2).

50 50 50 47 (42.3%)

40 40 40
% 37 (33.3%) 36 (32.4%) 35 (31.5%)
g 32(28.8%) 33 (29.7%)
2 30 30 30
8 25 (22.5%)
5 22 (19.8%)
£ 2 - 19 (17.1%)
P
Q
£ 12 (10.8%) 12 (10.8%)
-
2 4, 9@1%) 8(7.2%) 10 . 8(7.2%) 10

0 . . 0 . 0
Always  Highrisk patient  Rarely Ad Hoc Never Always Targeted Rarely Ad Hoc Never Always Often Rarely Never
ARM after intubation ARM during anaesthesia ARM prior to extubation

Data are expressed as number (percentage) of respondents. ARM = alveolar recruitment manoeuvre

Fig. 3. Routine and regular use of alveolar recruitment manoeuvres (ARM) is rare after endotracheal intubation (8.1%),
during general anaesthesia (10.8%) and prior to extubation procedure (10.8%). Based on our data ARM is a procedure
for high-risk patients (33.3%) and usually used during anaesthesia when a decreasing oxygen saturation is detected
(32.4%). Approximately 20-30% of respondents never use ARM during any phase of general anaesthesia.

Table 2. Use of the basic elements of lung protective ventilation

Trainees Specialists
n (=22) % n (=89) % OR (95% Cl)
Low TV (< 6 mL/kg) 8 36.4 53 596 258 (0.98-6.77) 0.0549
Applies IBW 11 50.0 56 629 170 (0.66—4.34) 0.2701
PEEP < 6 cmH,0 12 54.5 42 47.2 0.74 (0.29-1.90) 0.5374
Never applies a PEEP titration procedure 12 54.5 45 50.6 0.85 (0.33-2.17) 0.7380
Never applies ARM after intubation 4 18.2 21 236 139 (0.42-4.56) 0.5874
Never applies ARM during anaesthesia 4 18.2 18 20.2 114 (0.34-3.79) 0.8297
Never applies ARM before extubation 8 36.4 27 303 0.76 (0.29-2.03) 0.5866
Applies ARM regularly during anaesthesia 2 9.1 10 11.2 127 (0.26-6.24) 0.7721
Targeted ARM (if SpO, < 96%) during anaesthesia 8 36.4 28 31.5 080 (0.30-2.13) 0.6604
Applies the entire LPV concept 6 27.3 24 269 1.01 (0.36—2.89) 0.9769

TV = tidal volume, IBW = ideal body weight, PEEP = positive end-expiratory pressure, ARM = alveolar recruitment manoeuvres, SpO2 = oxygen saturation, LPV = lung protective
ventilation, OR = odds ratio, 95% Cl = 95% confidence intervals
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Trainees vs Specialists

OR (95% CI) P
Low TV (< 6 mL/kg) 2.58 (0.98-6.77) 0.0549 I A
Applies IBW 1.70 (0.66 - 4.34) 0.2701 b A

Applies PEEP < 6 cmH20 0.74 (0.29-1.90) 0.5374 +—A—

Never applies a PEEP titration procedure 0.85 (0.33-2.17) 0.7380 —A

Never applies ARM after intubation 1.39 (0.42-4.56) 0.5874 k A
Never applies ARM during anaesthesia 1.14 (0.34-3.79) 0.8297 k A
Never applies ARM prior to extubation 0.76 (0.29 -2.03) 0.5866 —A
Applies ARM regularly during anaesthesia 1.27 (0.26-6.24) 0.7721 F A

Targeted ARM (if SpO2 <96%) during anaesthesia 0.80 (0.30-2.13) 0.6604 —d

Applies the entire LPV concept 1.01 (0.36-2.89) 0.9769 k r

Abbreviations: TV = tidal volume, IBW = ideal body weight, PEEP = positive end-expiratory pressure, ARM = alveolar recruitment manoeuvres, SpO2 = oxygen saturation, LPV = lung protective ventilation, OR =
odds ratio, 95% Cl = 95% confidence interval

Fig. 4. Forest plot for the application of the basic elements of lung-protective ventilation. Differences between groups

with P values less than 0.05 were considered significant. Despite obvious practice variations were evaluated between
trainees and specialist, these differences were not significant statistically.

Table 3. Use of other elements of lung protective ventilation

Trainees Specialists
n (=22) % n (=89) % OR (95% Cl)
Use of permissive hypercapnia 14 63.6 52 58.4 0.80 (0.31-2.11) 0.6562
Appropriate RR based on EtCO2 17 77.3 69 77.5 1.01 (0.33-3.09) 0.9795
Pplat < 25 cmH20 4 18.2 46 51.7 4,81  (1.51-15.36) 0.0079
dPaw < 20 cmH20 4 18.2 25 28.1 4,50 (1.69-11.99) 0.0026

RR = respiratory rate, EtCO2 = end-tidal carbon dioxide tension, Pplat = plateau pressure, dPaw = driving pressure, OR = odds ratio, 95% Cl = 95% confidence intervals

Trainees vs Specialists
OR (95% CI) P

Use of permissive hypercapnia 0.80 (0.31-2.11) 0.6562 +A—

Appropriate RR based on EtCO2 1.01 (0.33-3.09) 0.9795 !

Pplat<25cmH20  4.81 (151-15.36) 0.0079 ' <

dPaw < 20 cmH20 450 (1.69-11.99) 0.0026 b ‘

Abbreviations: LPV = lung protective ventilation, RR = respiratory rate, EtCO2 = end-tidal carbon dioxide tension, Pplat = plateau pressure, dPaw = driving pressure

Fig. 5. Forest plot for the application of the other elements of lung-protective ventilation. Differences between groups
with P values less than 0.05 were considered significant. Differences in the application of low Pplat and low dPaw
between trainees and specialists was statistically significant. Application of these two target parameters are more com-
mon among specialists.
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(NMBA-As) was common, but only 19 [17.1% (95%
CI 11.4 - 29.7)] respondents considered the necessity
of these agents based on neuromuscular transmission
monitoring (NMT). Also, 8.1% of respondents consid-
ered “head lifting test” to be appropriate.

On the one hand, during the preoperative assess-
ment, a large number of examinations such as chest X-
ray, spirometry and arterial blood gas analysis (ABGA),
were carried out, mainly in high-risk patients. On the
other hand, substantive interventions such as breathing
physiotherapy and positive pressure ventilatory sup-
port (CPAP) and non-invasive ventilation (NIV) were
not reported in the survey. (Table 4). The same holds
for postoperative care.

Written institutional perioperative pulmonary man-
agement protocols general were unavailable, regard-
less of the type of institution (Table 5). Neither CPAP
nor NIV were available 24 hours a day in several hos-
pitals, resulting in 45 (40.5%) [95% CI 32.8 - 60.2] of
respondents never use POP.

Tertiary Endpoints

Regarding knowledge about the surgical factors, anaes-
thetic issues and patient-related risk factors of PPCs,

Available online at: www.jccm.ro

respondents considered that the most critical risk fac-
tors are: thoracic and major abdominal surgery, COPD,
obesity and residual neuromuscular blockade after sur-
gery. In contrast transplant and intracranial surgery,
chronic malnutrition, anaemia and prolonged use of
nasogastric tube after surgery were considered negli-
gible risk factors (Table 6). These last three results in-
dicated the lack of early recovery after surgery (ERAS)
approach.

H DISCUSSION

The questionnaire was designed to evaluate the routine
perioperative pulmonary management practice during
major abdominal surgery in Hungary. The reporting
list described by Story et al., (2017) was used to obtain
consistency, clarity, reproducibility and validity of the
survey report [14].

Major abdominal surgery is considered a high-risk
intervention associated with the risk of development
of PPCs [6,15]. Furthermore, it is often an urgent or
vital procedure performed in high-risk patients with
serious comorbidities such as cardiovascular and
chronic pulmonary diseases, life-threatening intraab-

Table 4. Preoperative assessment: examinations and prescribed interventions

Physiotherapy Chest X-ray Spirometry ABGA PPPVS
Always 3 (2.7) 46 (41.1) 0 (0) 7 (63) 0 (0)
In patients with COPD 49 (43.8) 44 (39.3) 101 (90.2) 63 (56.3) 8 (7.1)
In patients with bronchial asthma 25 (22.3) 30 (26.8) 84 (75.0) 22 (19.6) 3 (2.7)
Inactive smokers 18 (16.1) 22 (19.6) 18 (16.1) 10 (89) O (0)
In case of actual intermittent respiratory disease 11 (9.8) 38 (339) 30 (26.8) 25 (22.3) 5 (4.5)
In patients with abnormal chest X-ray or lung CT 17 (15.2) n/a 47  (42.0) 24 (21.4) 2 (1.8)
Isfclzi)r:/v Sp02 (< 96%) is observed during an assess- 20 (17.9) 41 (36.6) 46 (41.1) 63 (56.3) 7 (6.3)
rPT:’ieonrtto acute or vital surgery n/a 16 (14.3) n/a 45 (40.2) 7 (6.3)
Never prescribed 56 (50) 9 (8) 6 (54 9 (8.0) 96 (85.7)

Data are expressed as the number (and percentage) of answers. COPD = chronic obstructive pulmonary disease, CT = computer tomography, SpO2 = oxygen saturation, ABGA = arterial blood

gas analysis, PPPVS = perioperative positive pressure ventilatory support

Table 5. Availability of perioperative breathing and intraoperative LPV protocols

(0]4,1-13

hospitals
n (=87)

Availability of perioperative breathing protocols 10
The absence of perioperative breathing protocols 79
Availability of intraoperative LPV protocols 6
The absence of intraoperative LPV protocols 81

University Medical
Centres
% n(=24) % OR (95% ClI)
11.5 8 333 0.39 (0.14-1.10) 0.0747
90.8 18 75.0 042 (0.14-1.28) 0.1262
6.9 2 8.3 0.82 (0.15-4.32) 0.8099
93.1 22 91.7 1.22 (0.25-6.07) 0.8062

LPV = lung protective ventilation, OR = odds ratio, 95% CI = 95% confidence intervals
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Table 6. Opinions about the risk factors of postoperative pulmonary complications

Risk factors of PPC

Considered as important RF

Thoracic surgery

Major abdominal surgery

COPD

Obesity

Residual neuromuscular blockade after surgery
Transplant surgery

Intracranial surgery

Chronic malnutrition

Anaemia

Prolonged use of NGT after surgery

n (=111) % 95% CI
103 92.8 84.1-124.9
100 90.1 81.4-121.6
109 98.9 90.4-132.6
97 87.4 78.7-118.3
106 95.5 86.8—128.2
42 37.8 30.3-56.8
38 33.3 26.1-51.0
39 35.8 28.6—-54.5
37 33.7 23.5-475
28 25.3 17.8-39.3

PPC = postoperative pulmonary complications, RF = risk factor, COPD = chronic obstructive pulmonary disease, NGT = nasogastric tube, 95% Cl = 95% confidence intervals

dominal infections or malignancies leading to chronic
malnutrition. Applying LPV during major abdominal
surgery is considered rational or even appropriate.

Advantages of LPV in patients with acute respira-
tory distress syndrome (ARDS) were described in the
early ‘90s leading to intensive research [16-18]. Amato
et al. (1998) found significantly better survival rates in
the LPV group than in the conventional ventilatory
group, and this finding was strengthened by the in-
vestigators of the Acute Respiratory Distress Network
(2000) [19,20].

Results of the study by Futier et al. (2013) empha-
sised that LPV during abdominal surgery, even in pa-
tients with healthy lungs, is associated with a lower
incidence of PPCs, resulted in improved outcomes,
shorter length of stay in a hospital and reduced health
care utilisation.[1] These findings were confirmed and
the multifactorial pathophysiology of VILI and the risk
factors of PPCs had been thoroughly evaluated. [2,3,4,
9,10]. Based on this knowledge and the pathophysi-
ological rationale, Futier et al. (2014) established a
new integrated approach called “perioperative positive
pressure ventilation” (POP concept) to improve pul-
monary care [8]. Despite existing evidence, the work
of Fischer et al. (2016) indicated that ventilatory man-
agement practice in cardiac surgery varied markedly
between anaesthesiologists [21]. Colinet et al. (2017)
were of the opinion that the use of protective ventila-
tion during anaesthetic care is still not used frequently
enough. This may be due to lack of knowledge and
therefore indicates an urgent need for education and
regular training [22]. Schultz et al. (2017) opined that
intraoperative LPV is still not widely implemented in
everyday anaesthesia practice even in high-risk surgi-
cal patients, further suggesting that attention should

be given to the use of lung protective strategies during
general anaesthesia [11].

The present results indicate that applying low TV
based on IBW is common and it is implemented in
everyday anaesthesia practice, although the use of
moderate levels of PEEP and even more regular ARMs
are usually ignored, not to mention that individually
titrated levels of PEEP are seldom employed. In pa-
tients with a BMI greater than 30 kg/m?, slightly higher
levels of PEEP are accepted, and PEEP titration pro-
cedures seem to be employed more commonly in this
patient group. Based on this survey, ARM is a proce-
dure used when a decreasing oxygen saturation (SpO,)
is detected. Application of permissive hypercapnia and
determination of appropriate respiratory rate based on
capnography are common during general anaesthesia,
but somewhat more sophisticated elements such as low
Pplat and APaw are used only by experts, which may
be due to the low availability rate of written intraop-
erative ventilatory protocols or the shortcomings of
regular education and training sessions. A significant
number of examinations such as chest X-ray, spirom-
etry and ABGA are carried out during the preoperative
assessment, especially in the high-risk patient groups
with chronic obstructive pulmonary disease (COPD),
patients with actual respiratory diseases or patients
with decreased SpO,

However, perioperative pulmonary care, the so-
called POP concept, is not generally used according
to the survey findings. It is also important to note that
constant access to CPAP or NIV devices is limited in
several institutions. These findings altogether explain
that consistent and entire application of LPV and POP
concepts are rare, resulting markedly, but insignificant
differences between anaesthesiologists and institutions.
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The main risk factors of PPCs are well-known, but
some issues such as chronic malnutrition or prolonged
use of nasogastric tube after surgery as negligible fac-
tors indicate the absence of an ERAS approach, maybe
due to reasons such as the absence of written protocols
or the shortcomings of regular education, described
earlier.

The survey suffers from some limitations. First, the
survey was declarative, and the response rate was rela-
tively low with only approximately 15% of all anaes-
thesiologists responding. Secondly, to maintain ano-
nymity, sensitive personal or institutional data were
not collected; therefore, neither the exact number of
participating institutions nor regional distribution
were evaluated. Thirdly, the anchoring effect may have
influenced the answers to the subsequent questions.
Randomising the order of questions could have elimi-
nated this problem, however, this approach could have
affected the coherence of the survey significantly.

B CONCLUSIONS

The results of a nationwide survey are very similar to
that of earlier international surveys and reports, in-
dicating that variations in practice of perioperative
respiratory management occur nationally and world-
wide. More attention should be given to the use of
lung protective strategies during general anaesthesia.
Implementation of recent guidelines, developing local
institutional protocols and continuous, high-quality
education and regular training sessions are essential to
improve postoperative outcomes in high-risk patients
undergoing major abdominal surgery.
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