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Introduction. This study is conducted to investigate the correlation between perioperative fractional exhaled nitric oxide and
postoperative pneumonia (POP) and the feasibility of perioperative FeNO for predicting POP in surgical lung cancer patients.
Methods. Patients who were diagnosed with non-small-cell lung cancer (NSCLC) were prospectively analyzed, and the rela-
tionship between perioperative FeNO and POP was evaluated based on patients’ basic characteristics and clinical data in the
hospital. Results. There were 218 patients enrolled in this study. Finally, 183 patients were involved in the study, with 19 of them in
the POP group and 164 in the non-POP group. The POP group had significantly higher postoperative FeNO (median: 30.0 vs. 19.0
ppb, P <0.001) as well as change in FeNO (median: 10.0 vs. 0.0 ppb, P < 0.001) before and after the surgery. For predicting POP
based on the receiver operating characteristic (ROC) curve, a cutoff value of 25 ppb for postoperative FeNO (Youden’s index:
0.515, sensitivity: 78.9%, and specificity: 72.6%) and 4 ppb for change in FeNO (Youden’s index: 0.610, sensitivity: 84.2%,
specificity: 76.8%) were selected. Furthermore, according to the bivariate regression analysis, FEV1/FVC (OR =0.948, 95% CI:
0.899-0.999, P = 0.048), POD1 FeNO (OR=1.048, 95% CI: 1.019-1.077, P = 0.001), and change in FeNO (OR =1.087, 95% CI:
1.044-1.132, P <0.001) were significantly associated with occurrence of POP. Conclusions. This prospective study revealed that a
high postoperative FeNO (>25 ppb), as well as an increased change in FeNO (>4 ppb), may have the potential in detecting the
occurrence of POP in surgical lung cancer patients.

1. Introduction

Lung cancer (LC), a leading cause of cancer-related deaths
worldwide, has been one of the most health-threatening and
death-causing diseases to humans with the highest ranking
of morbidity and mortality rates in China and unbearable
social and economic burden globally [1, 2]. For the man-
agement of this disease, surgery is still the cornerstone for
LC patients, especially for those with early-stage cancer,
which is curable and resectable. Postoperative pneumonia
(POP) is one of the most concerned postoperative com-
plications for thoracic surgeons. As the consequences of
POP, patients would suffer from increased mortality risk,
hospitalization expenses, and prolonged length of hospital

stay [3]. Establishing a model to predict which patients are at
high risk for POP may contribute to making plans to reduce
risk and allocating resources for postoperative care [4, 5].
Exhaled nitric oxide (NO) is produced from the lungs
including bronchial epithelium, vascular endothelium, and
pulmonary immune cells. It plays a crucial role in regulating
pulmonary and bronchial smooth muscle and modulation of
inflammation through alteration of leukocyte adhesion [6].
The expression of NO was at a relatively low output and
could be induced by kinds of mediators via different NO
pathways including NO production and consumption [7].
In clinical settings, fractional exhaled nitric oxide
(FeNO) is widely used as a complementary tool in the di-
agnosis and monitoring of eosinophilic inflammation and in
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determining the response to steroid therapy for patients
suffering from asthma [8]. Except for the application in
asthma, a number of studies [9, 10] have discussed that
FeNO may act as a marker of lung inflammation and injury.
In recent years [11], molecules of exhaled breath have been
studied for the management of other clinical settings, for
example, the surgical patients. The measurement of these
molecules is convenient and easy-to-use and might provide
us a new method for the better perioperative management of
surgical LC patients [11].

As surgical procedures, anesthesia and postoperative
pulmonary complications may influence the production and
consumption of FeNO. Thus, we conducted this prospective
research to determine the relationship between FeNO and
POP and investigate the application of this variable for
predicting the occurrence of POP in surgical LC patients via
measuring NO from exhaled breath of patients before and 24
hours after the surgery.

2. Patients and Methods

2.1. Ethical Review. This single-center prospective cohort
study was approved by the institution’s Clinical Trials and
Biomedical Ethics Committee (No. (2017-403)). The authors
declared that the research adheres to the tenets of the
Declaration of Helsinki, with written informed consent
obtained from the patients.

2.2. Patients. Each subject should meet all the inclusion
criteria and none of the exclusion criteria for this study.
Under no circumstances can there be exceptions to this
rule. Inclusive criteria were listed as follows: (1) diagnosed
as NSCLG; (2) undergoing LC thoracoscopic lobectomy in
our hospital, (3) age between 50 and 85 years; and (4) with
a writing agreement of informed consent. Exclusive cri-
teria were as follows: (1) current pneumonia/asthma
before the surgery; (2) received pharmacological inter-
ventions, such as antibiotics and corticosteroids, within 2
weeks; (3) with intraoperative hemorrhage greater than
1000 mL; (4) patients with conversion to thoracotomy; (5)
transferred to ICU after the surgery; and (6) underwent
new adjuvant radiochemotherapy. The clinical and sur-
gical data of all included patients were prospectively
analyzed.

2.3. Anesthesia. All the patients received general anesthesia.
The protocol of induction included intravenous propofol
(1-2mg/kg), sufentanil (0.25-0.5pug/kg), and 0.2 mg/kg
cisatracurium. After the induction, the patient was intubated
with a double lumen endotracheal tube. During the one-lung
ventilation, the ventilator was set at a tidal volume of
5-6 mL/kg, a positive end-expiratory pressure of 5cm H,0,
an inspiratory-to-expiratory ratio of 1:1.5, FiO, of 100%,
and a respiratory rate of 16/min.

2.4. Surgical Resection. Operations were undertaken by
board-certified thoracic surgeons. The lung was resected
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using anatomical lobectomy for the patients. The lymph
node was dissected using an electrocoagulation hook or
ultrasonic scalpel when patients were diagnosed with LC by
intraoperative frozen section [12].

2.5. Routine Perioperative Examinations and FeNO
Measurement. Routine perioperative examinations include
pulmonary function tests, and complete blood count and
levels of albumin and FeNO were measured before and 24
hours after the surgery. A chest X-ray was performed 24
hours after the surgery. The spirometer (GANSHORN,
Germany) was used to measure pulmonary function and
record the pulmonary function parameters (such as FEV1,
FEV1/FVC, DLCO etc.), whose normal values refer to the
Global Lung Function Initiative (GLI) [13]. FeNO was
measured using NIOX VERO (Aerocrine, CIRCASSIA).
Measurement was taken step by step as the user manual
instructed. The exhalation time was 10 seconds. The exha-
lation flow rate was 50 + 5 mL/second. The unit of FeNO was
presented in parts per billion (ppb).

2.6. Outcome. The primary outcome was postoperative
pneumonia. Postoperative pneumonia was defined
according to the criteria proposed by STS and ESTS,
including new or progressive and persistent infiltrate,
consolidation or cavitation found by chest radiographs,
and at least one of the following must be met: fever
(>38°C) without other recognized reasons; leukopenia
(<4,000 WBC/mm?) or leukocytosis (<12,000 WBC/
mm®); for patients >70 years old, change in mental status
with purulent sputum or change in character, and re-
spiratory secretions increasing or needing suction; onset
or worsening symptoms (e.g., dyspnea, tachypnea) or
clinical signs (e.g., rales, bronchial breath sounds)
[14, 15]. Secondary outcomes included length of stay,
drainage amount, drainage duration, and duration of
antibiotic use.

2.7. Statistics Analysis. Data were expressed as mean-
s + standard deviation, median (interquartile range), or the
number of patients (n, (%)). Fisher’s exact test, chi-square
test, Student’s t-test, the Kolmogorov-Smirnov test, and
the Mann-Whitney U-test were used for comparing var-
iables as appropriate. The Wilcoxon test was performed to
compare pre-op-FeNO and post-op-FeNO in both the POP
group and non-POP group. In order to investigate po-
tential predictive factors of POP and evaluate the power of
FeNO to predict POP, bivariate logistic regression analyses
were performed. The receiver operating characteristic
(ROC) curve was performed to evaluate the sensitivity and
specificity of postoperative FeNO (post-op-FeNO) as well
as the change in FeNO (AFeNO) value for predicting the
occurrence of POP in LC patients after lobectomy. All
results were determined significant at a value of P <0.05.
Statistical analyses were conducted using SPSS software
v.26.0.
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Patients meet the inclusion criteria
(n=218)

A 4

Patients underwent surgery

Y

Lower respiratory tract infection
diagnosed preoperatively:2

(n=216)

» Convert to open thoracotomy:8

A 4

Y

Transferred to ICU postoperatively:9
not able to cooperate for the
measurement of postoperative FeNO:16

Patients eligible for further investigation
(n=183)

FIGURE 1: Flow chart of patient recruitment. FeNO: fractional exhaled nitric oxide; ICU: intensive care unit.

3. Results

3.1. The Baseline Characteristics of the Patients. There were
218 patients enrolled in this study. 8 patients were converted
to open thoracotomy. 9 patients were transferred to ICU
when surgery was finished. 2 patients were diagnosed with
lower respiratory tract infection preoperatively. 16 patients
could not cooperate for the measurement of postoperative
FeNO. Hence, finally, 183 patients were included in the
study (Figure 1). The clinical characteristics of patients are
shown in Table 1. Of these patients, 19 developed POP and
were categorized into the POP group (Table 2), and the
remaining 164 were in the non-POP group. The average age
of those in the POP group was older than that in the non-
POP group (61.21 £9.52 vs. 55.95+9.75 years, P = 0.027).
Concerning in-hospital stay, the POP group had longer total
(median: 13.0 vs. 9.0 days, P<0.001) and postoperative
length of stay (median: 7.0 vs. 4.0 days, P <0.001) than the
non-POP group; and there were differences in the duration
of antibiotic use (median: 5.0 vs. 2.0 days, P =0.001),
drainage (median: 3.0 vs. 2.0 days, P = 0.001), and operation
time (median: 110.0 vs. 80.0 min, P = 0.002) between the
groups, which were statistically significant.

3.2. Perioperative FeNO. In this study, changes in the FeNO
concentration were observed in 170 patients, including 87
increases and 83 decreases. In the non-POP group, we did
not observe a significant difference between pre-op-FeNO
and post-op-FeNO (P = 0.7841). However, for the patients
with POP, post-op-FeNO was significantly higher than pre-
op-FeNO (median: 30.0 vs. 21.0 ppb, P <0.001). Nineteen
patients developed POP, and FeNO was elevated postop-
eratively in 16 of them. The distribution of perioperative

FeNO and AFeNO is shown in Figure 2. With regard to
perioperative FeNO, no difference was found in preoperative
FeNO between the groups (P = 0.276); but the POP group
had significantly higher post-op-FeNO (median: 30.0 vs.
19.0 ppb, P <0.001) and AFeNO (median: 10.0 vs. 0.0 ppb,
P <0.001) after the surgery. Figure 3 shows that a trend of
elevated FeNO was noted in the patients who developed with
POP.

3.3. The Optimal Cutoff of the Post-Op-NO and AFeNO for
Predicting POP. We selected the optimal cutoff value of the
post-op-FeNO and AFeNO in predicting POP based on the
receiver operating characteristic (ROC) curve, with the
consideration of balancing the sensitivity and specificity.
Therefore, we chose a cutoft value of 25 ppb for post-op-
FeNO (Youden’s index: 0.515, sensitivity: 78.9%, specificity:
72.6%, 95% CI: 0.713-0.838) and 4 ppb for AFeNO (You-
den’s index: 0.610, sensitivity: 84.2%, specificity: 76.8%, 95%
CI: 0.757-0.873). Furthermore, a post-op-FeNO of >25 ppb
indicated an 8-fold increase in odds of having POP
(OR=7.792, 95% CI: 2.692-22.553, P < 0.001); similarly, 7-
fold for a change in FeNO of >4 ppb (OR=7.792, 95% CL:
2.692-22.553, P <0.001) (Figure 4).

3.4. Bivariate Analysis of FeNO and Routine Perioperative
Examinations Related to POP. According to the bivariate
analysis of FeNO, pulmonary function, and blood tests,
three variables, including FEV1/FVC (OR=0.948, 95%
CI: 0.899-0.999, P =0.048), POD1 FeNO (OR=1.048,
95% CI: 1.019-1.077, P = 0.001), and AFeNO (OR =1.087,
95% CI: 1.044-1.132, P <0.001), were significantly asso-
ciated with occurrence of POP (Table 3).
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TaBLE 1: Baseline and clinical characteristics of the two groups.

POP group, N=19 Non-POP group, N=164 P value
Age (years)™ 61.2+9.5 56.0+9.8 0.027
BMI (kg/m?)** 22.7 (21.0, 25,9) 22.9 (21.3, 24.8) 0.747
Gender, (n (%)) 0.463
Male 10 (52.6) 68 (41.5)
Female 9 (47.4) 96 (58.5)
Smoking status, (n (%)) 0.168
Current smoking 8 (42.1) 41 (25.0)
Ex-smokers or nonsmokers 11 (57.9) 123 (75.0)
Pulmonary function
FEV1 (L)** 240 (2.2, 2.8) 2.52 (2.2, 3.0) 0.329
FEV1/FVC™ 79.0.(70.5-83.0) 80.5(76.2-84.3) 0.146
DLCO (mL/mmHg/min)"* 20.5 (18.4, 24.8) 22.1 (19.2, 25.3) 0.242
Comorbidities (n (%))
COPD 4 (21.1) 17 (10.4) 0.243
Diabetes mellitus 2 (10.5) 7 (4.3) 0.237
CVD 4 (21.1) 25 (15.2) 0.510
Clinical stage >1I, (n (%)) 0.538
Yes 17 (89.5) 135 (82.3)
No 2 (10.5) 29 (17.7)
Resection type, (n (%)) 0.376
RUL 5 (26.3) 55 (33.5)
RML 3 (15.8) 15 (9.1)
RLL 6 (31.6) 28 (17.1)
LUL 4 (21.1) 41 (25.0)
LLL 1(5.3) 25 (15.2)
Blood test
Preoperative WBC (x10°/L)* 59+1.9 58+1.5 0.639
Preoperative N (%)* 59.6 +16.0 57.3+8.6 0.329
Preoperative EO (%)™ 2.3 (1.8,3.7) 2.2 (1.1, 3.4) 0.516
Preoperative albumin (g/L)" 447 +3.4 444+3.2 0.727
POD1 WBC* 9.6 (8.2, 12.0) 9.6 (7.9, 11.3) 0.453
POD1 N (%) 82.0 (75.0%, 84.9) 78.4 (73.2, 82.6) 0.280
POD1 EO (%)** 0.4 (0.1,1.8) 0.4 (0.1, 1.4) 0.973
PODI albumin (g/L)* 37.9+4.0 39.1+3.4 0.172
Length of stay (days)
Total*** 13.0 (10.0, 19.0) 9.0 (8.0, 10.0) <0.001
Postoperative##* 7.0 (6.0, 10.0) 4.0 (3.0, 5.0) <0.001
FeNO value (ppb)
Preoperative FeNO™ 21.0 (18.0, 27.0) 19.0 (14.0, 27.0) 0.276
Postoperative FeNO*** 30.0 (26.0, 38.0) 19.0 (13.0, 26.0) <0.001
Change in FeNO™* 10.0 (6.0, 22.0) 0.0 (~4.0, 4.0) <0.001
Amount of blood loss (mL)* 50.0 (20.0, 200.0) 30.0 (20.0, 50.0) 0.113
Operation time (min)*** 110.0 (80.0, 150.0) 80.0 (60.0, 100.0) 0.002
Duration of antibiotic use (days)*** 5.0 (4.0, 6.0) 2.0 (1.0, 2.0) 0.001
Drainage duration (days)##* 3.0 (3.0, 7.0) 2.0 (1.0, 3.0) 0.001

"Data with mean + SD, ““data with median (interquartile range), and *data with significant differences. POP: postoperative pneumonia; BMI: body mass
index; current smoking: still smoking in last 3 months; ex-smokers: quit smoking for more than 1 year; COPD: chronic obstructive pulmonary disease; CVD:
cardiovascular disease including hypertension and coronary heart disease; DM: diabetes mellitus; FEV1: forced expiratory volume in 1 second; FVC: forced
vital capacity; DLCO: diffusion capacity of the lung for carbon monoxide; FeNO: fractional exhaled nitric oxide; WBC: white blood cell; N: neutrophil
granulocyte; EO: eosinophil granulocyte, POD: postoperative day; RUL: right upper lobe; RML: right middle lobe; RLL: right lower lobe; LUL: left upper lobe;

LLL: left lower lobe.

4, Discussion

This prospective study is the first to assess the FeNO dis-
tribution before and 24 hours after the VATS lobectomy to
evaluate the relationship between POP and post-op-FeNO
and AFeNO. POP, which remains a significant cause of
morbidity and mortality, is one of the most common
complications of patients who underwent lobectomy. For

the management of these patients, post-op-FeNO and
AFeNO seem to be noninvasive, cost-effective, and easy-to-
use screening adjunct for detecting POP.

In the healthy population, the value of FeNO had a large
variation. And several factors may be correlated with the
value of FeNO, including age, ethnicity, and height [16-19].
Under different pathophysiologic conditions, exhaled NO
might be increased or decreased, indicating inflammation
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TaBLE 2: Characteristics of patients with POP.

G Age ... FEV1 DLCO. (Ml Pre- Post- Change in  Onset of ) Dgre.mc')n of
ender (years) Comorbidity (L) min/ FeNO FeNO FeNO (ppb)  POP Bacteria antibiotic use
Y mmHg) (ppb) (ppb) (days)
F 68 COPD 1.68 16.92 23.00 28.00 5.00 POD 3 NA 5.00
M 64 COPD 1.32 19.83 26.00 36.00 10.00 POD 5 K. pneumoniae 7.00
F 69 DM 2.83 17.08 22.00 21.00 -1.00 POD 2 NA 5.00
M 66 — 1.89 20.85 20.00 30.00 10.00 POD 2 NA 5.00
F 53 2.40 19.72 28.00 30.00 2.00 POD 2 NA 4.00
M 56 — 3.73 35.55 20.00 26.00 6.00 POD 3 NA 6.00
M 73 COPD 2.23 16.78 35.00 74.00 39.00 POD 1 NA 4.00
F 50. — 2.39 20.40 8.00 20.00 12.00 POD 2 NA 5.00
M 48 CVD 3.60 29.00 21.00 30.00 9.00 POD 3 NA 3.00
M 57 — 419 29.50 14.00 31.00 17.00 POD 2 NA 4.00
F 62 COPD 1.73 21.23 19.00 10.00 -9.00 POD 4  P. aeruginosa 9.00
F 62 DM 2.33 24.81 21.00 32.00 11.00 POD 2 NA 5.00
M 62 — 2.40 21.85 15.00 37.00 22.00 POD 3 NA 4.00
M 73 CVD 2.44 16.02 16.00 23.00 7.00 POD 2 E. coli 6.00
F 75 CVD 2.44 19.50 18.00 29.00 11.00 POD 4 NA 8.00
M 60 — 2.45 21.32 18.00 46.00 28.00 POD 3 NA 3.00
F 44 — 3.03 26.34 27.00 54.00 27.00 POD 2 NA 5.00
M 48 — 2.30 18.36 28.00 38.00 10.00 POD 4 NA 3.00
F 73 CVD 2.30 20.48 29.00 67.00 38.00 POD 2 E. coli 6.00

POP: postoperative pneumonia; F/M: female/male; COPD: chronic obstructive pulmonary disease; CVD: cardiovascular disease, including hypertension and
coronary heart disease; DM: diabetes mellitus; FEV1: forced expiratory volume in 1s; DLCO: diffusion capacity of the lung for carbon monoxide; POD:
postoperative day; E. coli: Escherichia coli; P. aeruginosa: Pseudomonas aeruginosa; K. pneumoniae: Klebsiella pneumoniae; FeNO: fractional exhaled nitric

oxide.
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FIGURE 2: Perioperative FeNO levels and change in FeNO in the
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revealed that the post-op-FeNO and AFeNO were higher in the
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level before and after the surgery (P <0.001). For patients without
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FiGure 3: For the patients developed with POP, a trend toward
increased FeNO levels was noted (P <0.001). FeNO: fractional
exhaled nitric oxide; PRE-OP: preoperation; POST-OP:
postoperation.

within the lung and respiratory tract. On the other hand,
diseases of the extra-respiratory system (e.g., diabetes and
hypertension) may result in increased consumption of NO
[20].

It is well known that FeNO is elevated in asthma. Besides
its application in asthma, the ATS/ERS also proposed the
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F1GUre 4: ROC curve was performed to evaluate the sensitivity and specificity of post-op-FeNO and AFeNO. FeNO: fractional exhaled nitric
oxide; AFeNO: change in FeNO; ROC curve: receiver operating characteristic curve.

TaBLE 3: Bivariate analysis of FeNO and routine perioperative examinations.

Variables OR P 95% CI

Preoperative FEV1 0.733 0.450 0.327-1.642
Preoperative FEV1/FVC* 0.948 0.048 0.899-0.999
Preoperative DLCO 0.952 0.251 0.875-1.035
Preoperative FeNO 0.999 0.979 0.961-1.040
POD1 FeNO* 1.048 0.001 1.019-1.077
AFeNO* 1.087 <0.001 1.044-1.132
Preoperative WBC 1.076 0.637 0.794-1.457
POD1 WBC 1.108 0.264 0.926-1.327
Preoperative EO (%) 1.067 0.554 0.856-1.329
POD1 EO (%) 0.922 0.693 0.616-1.380
Preoperative N (%) 1.027 0.322 0.974-1.083
POD1 N (%) 0.974 0.232 0.932-1.017
Preoperative albumin 1.028 0.725 0.883-1.196
POD1 albumin 0.905 0.158 0.787-1.040

OR: odd ratio; CI: confidence interval; FEV1: forced expiratory volume in 1s; DLCO: diffusion capacity of the lung for carbon monoxide; FeNO: fractional
exhaled nitric oxide; AFeNO: change in FeNO; WBC: white blood cell; N: neutrophil granulocyte; EO: eosinophil granulocyte, POD: postoperative day.

diagnostic role of FeNO in airway infections and acute lung
injury [6, 8]. For the management of perioperative patients,
several studies explored the role of FeNO in patients who
underwent major abdominal and cardiothoracic surgeries.
Gashouta et al. [21] reported that an increase in NO con-
centration was correlated with acute rejection, lymphocytic
bronchiolitis, or acute infection after lung transplantation.
Boshier et al. [22] also found the NO concentration tended
to be elevated in patients with POP who underwent
esophagectomy. We have detected a significant difference in
post-op-FeNO and AFeNO values between POP and non-
POP groups. Post-op-FeNO or AFeNO’s power to detect
POP was evaluated as the ROC curve indicated. AFeNO
seems to be a promising variable for predicting POP in
VATS lobectomy. These results, as well as our study, suggest
that elevated FeNO was observed in patients with POP. It
was explained by studies that lower respiratory tract in-
fection caused by bacteria would result in activation of
inducible NO synthase, which subsequently leads to elevated

NO production [23, 24]; but we did not observe significant
changes before and after the surgery in the non-POP group.
The diagnostic value of FeNO could be served as a useful
adjunct in detecting postoperative pulmonary complica-
tions. Besides, of the excluded patients, two were discovered
with lower respiratory tract infection and their preoperative
FeNO was 68 ppb and 50 ppb, respectively. This reminds us
that patients with high preoperative FeNO levels should
exclude existing infection and adequate intervention should
be given to them before the surgery.

A tendency toward reduction in exhaled NO postop-
eratively was found in 83 patients (45.4%) in this study. This
trend was also noted by Jones et al.; however, their patients’
size was relatively small [25]. Some studies reported that a
decreased level of exhaled NO was correlated with a poor
prognosis. Cuthbertson et al. found a trend toward a re-
duction in exhaled NO after coronary artery bypass surgery
when patients developed with acute lung injury [26]. And a
decrease of exhaled NO was also found in ARDS undergoing
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mechanical ventilation [27]. A reduction in patients who
underwent lobectomy may include several reasons. First, the
resected lung contributes directly to this reduction. Second,
for the patients who underwent cardiothoracic surgery,
ventilated associated lung injury followed by one-lung
ventilation, ischemia-reperfusion-induced lung injury, and
lung contusion directly caused by surgical procedures
contribute to the most lung injury during operation. These
kinds of lung injury may result in a reduction in FeNO hours
after the operation [24, 25, 28, 29]. This can be explained by
increased consumption of NO and increased diffusing ca-
pacity for NO when acute lung injury developed [30]. To
determine whether a decrease in FeNO after lung resection
has clinical significance, more studies are needed.

There are some limitations to this study. First, the
number of POP in our study is small. We did not perform
multivariate regression analysis to figure out whether post-
op-FeNO and AFeNO are independent risk factors. But as
we know, FEV1/FVC is not a reliable tool in predicting POP
according to recent studies. Hence, post-op-FeNO or
AFeNO may be a potential risk factor of POP. Second, FeNO
measured after lung resection is subjected to acute lung jury
caused by operation and anesthesia. Our results suggested
that the operation and anesthesia did not have a significant
influence on FeNO measured 24h after the surgery. For
better-predicting POP and avoiding the influence caused by
operation and anesthesia, more studies are required to
determine the time point for measuring FeNO. Third, post-
op-FeNO was measured for the single time, which was 24
hours after the surgery. We did not measure FeNO when
patients recovered from POP. And additional investigations
are required to determine whether serial monitoring of
FeNO could be used as an indicator to withdraw antibiotics.

5. Conclusion

We have observed in this prospective study that a high
postoperative FeNO (>25ppb), as well as an increased
AFeNO (>4ppb), may serve as a screening adjunct of
detecting POP in surgical LC patients.
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