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Abstract

In this study, we investigated whether pulmonary function tests such as forced oscillation
technique parameters could predict perioperative respiratory complications. In the results of our
study, perioperative respiratory complications cannot be predicted using the results of preoper-
ative pulmonary function tests and forced oscillation technique parameters. Patients who are
judged by comprehensive preoperative judgment to be suitable for general anesthesia may not
need to consider the risk of perioperative complications using pulmonary function test.

Keywords: forced oscillation technique parameter, general anesthesia, perioperative respira-
tory complications, pulmonary function test, surgery

Dear Editor,

In surgery with general anesthesia, it is important to predict the occurrence of perioperative
respiratory complications (Gass and Olsen, 1986). Previously, to predict the onset of perioper-
ative respiratory complications, their relevance to preoperative pulmonary function tests has
been examined (Bolliger and Perruchoud, 1998). However, there is not enough evidence to
support the use of pulmonary function tests, and the results of pulmonary function tests cannot
predict the occurrence of perioperative respiratory complications (Almquist et al., 2018.). To
evaluate respiratory status, the forced oscillation technique (FOT) is used as a simple method
as opposed to standard methods of measuring pulmonary function, such as forced vital capacity
(FVC) and forced expiratory volume in one second (FEV1). MostGraph (Chest M.1. Inc., Tokyo
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Japan) is a device that measures the resistance and reactance of the respiratory system using the
FOT and was developed in Japan (Ohishi and Kurosawa, 2011). Airway resistance and reac-
tance can be measured quickly under normal tidal volume and the results displayed in three
dimensions using MostGraph (Abe et al., 2016.). Parameters of the FOT include Rrs and Xrs.
Rrs is defined as the total resistance of the respiratory system, while Xrs reflects the sum of the
elastic and inertial properties of the respiratory system. Rrs and Xrs at 5 Hz are defined as R5
and X5, respectively. Rrs at 20 Hz is defined as R20, and the difference between Rrs at 5 Hz
and 20 Hz is depicted by: R5 — R20. The resonance frequency at which Xrs = 0 is defined as
Fres, and the low-frequency reactance area is defined as ALX. Respiratory resistance RS — R20
is associated with indicators of frequency dependence of resistance, which is presumed to re-
flect ventilation inhomogeneity. Respiratory reactance X5 with peripheral airway lesions is sig-
nificantly associated with chronic obstructive pulmonary disease (COPD) dyspnea score (Shirai
and Kurosawa, 2016). The value of RS reflected total respiratory system resistance, and the
value of X5 reflected total respiratory system reactance (Stevenson et al., 2005).

In this study, we enrolled 103 patients who underwent surgery under general anesthesia
from January to December 2015 (Table 1). The Institutional Ethics Committee of Yamagata
University Faculty of Medicine approved all procedures (approval number: H26-36; approval
date: 16™ June, 2014). Written informed consent was obtained from all subjects. This study was
performed according to the principles outlined in the Declaration of Helsinki. Fifty-five patients
underwent cardiovascular surgery, and 48 patients underwent lung or mediastinal surgery.
There were 25 cases of perioperative respiratory complications (7 cases of respiratory tract
infection, 7 cases of pleural fluid, 4 cases of respiratory failure, 4 cases of atelectasis, and 3
cases of pulmonary fistula [with partial duplication]). No deaths due to perioperative respiratory
complications were observed. There were no significant differences in FVC or FEV between
groups with or without perioperative respiratory complications. There was also no significant
difference between groups in FOT parameters (Table 1).

In this study, in patients who underwent thoracic surgery with general anesthesia, preoper-
ative pulmonary function tests and FOT parameters did not predict perioperative respiratory
complications. Patients who are deemed suitable to undergo general anesthesia by comprehen-
sive preoperative judgment may not need to consider the risk of perioperative complications
using pulmonary function tests.

Table 1: Comparison of clinical characteristics and data of pulmonary function between subjects with
or without perioperative respiratory complications.

All patients without peri- with periopera- p value
(n=103) operative tive respiratory
respiratory com-  complications
plications (n=83) (n=20)
Age (year) 70.3+95 70.1+£10.3 71.2+52 0.9302
Male / Female 66 / 37 50/33 16/4 0.0983
Height (cm) 160.0 £ 9.6 159.3 £ 10.0 163.1 £ 7.1 0.0913
Body weight (kg) 599+ 114 59.2+11.8 62.7+9.4 0.116
BMI (kg/m?) 23.3+3.1 23.2+33 235+25 0.6317
Smoking history (%) 65.0 62.7 75.0 0.2985
pack-year 22.5(0-45.0) 16.0 (0 - 49.5) 33.5(2.5-41.5) 0.5479
Operative duration (min) 174 (110 - 252) 146 (98 - 219) 274 (221 -390)  <0.0001
Dose of bleeding during 104 (22 - 225) 83 (10 - 200) 168 (104 - 567) 0.0045

surgery (ml)
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Pulmonary function
FVC (L)

FEV; (L)
R5 average (cmH20/L/s)
R20 average (cmH;0/L/s)

R5-R20 average
(cmH20/L/s)
X5 average (cmH20/L/s)

Fres average (Hz)

ALX average
(cmH20/L/s - Hz)
R5 expiratory
(cmH20/L/s)

R20 expiratory
(cmH20/L/s)
R5-R20 expiratory
(cmH20/L/s)

X5 expiratory
(cmH20/L/s)

Fres expiratory (Hz)

ALX expiratory
(cmH20/L/s = Hz)
RS inspiratory
(cmH20/L/s)

R20 inspiratory
(cmH20/L/s)
R5-R20 inspiratory
(cmH20/L/s)

X5 inspiratory
(cmH20/L/s)

Fres inspiratory (Hz)

ALX inspiratory
(cmH20/L/s = Hz)

Reapiratory complica-
tions

Bronchial asthma (%)
COPD (%)

Interstitial pneumonitis
(%)

All patients
(n=103)

2.74
(2.27 - 3.43)
1.99
(1.61 - 2.52)
3.58
(2.52 - 4.67)
2.80
(2.22 - 3.52)
0.68
(0.38 - 1.17)
-0.52
(-1.21--0.12)
8.29
(5.8 - 12.26)
1.73
(0.54 - 6.2)
3.88
(2.66 - 5.77)
3.01
(2.30 - 4.01)
0.90
(0.46 - 1.52)
-0.54
(-1.58 - -0.08)
8.26
(5.55 - 13.87)
1.87
(0.31 - 8.30)
2.96
(2.13 - 3.76)
2.44
(1.90 - 3.14)
0.51
(0.20 - 0.75)
-0.45
(-0.90 - -0.14)
7.77
(6.12 - 10.28)
1.66
(0.46 - 3.66)

2 (1.94)
16 (15.53)
6 (5.83)

without peri-
operative

respiratory com-
plications (n=83)

2.71
(2.26 - 3.47)
1.94
(1.57 - 2.52)
3.65
(2.51 - 4.91)
2.86
(2.14 - 3.82)
0.71
(0.39 - 1.26)
-0.52
(-1.21--0.17)
8.29
(5.95 - 11.22)
1.73
(0.57 - 6.2)
3.99
(2.58 - 5.99)
3.17
(2.23 - 4.35)
1.00
(0.46 - 1.91)
-0.54
(-1.77 - -0.09)
8.26
(5.59 - 13.87)
1.87
(0.32-10.7)
2.96
(2.06 - 4.01)
2.44
(1.9 - 3.29)
0.48
(0.20 - 0.75)
-0.45
(-0.81 - -0.16)
7.77
(6.13 - 9.92)
1.66
(0.58 - 3.43)

2 (2.41)
11 (13.25)
5 (6.02)

with periopera-

tive respiratory

complications
(n=20)

2.90
(2.46 - 3.43)
2.08
(1.68 - 2.52)
3.31
(2.60 - 3.85)
2.60
(2.24 - 2.96)
0.59
(0.29 - 0.98)
-0.46
(-1.24 - -0.10)
8.32
(5.71 - 13.93)
2.03
(0.37 - 6.45)
3.66
(2.92 - 4.16)
2.73
(2.52 - 3.30)
0.69
(0.35 - 1.18)
-0.53
(-1.14 - -0.04)
9.69
(5.24 - 13.71)
2.23
(0.24 - 6.14)
3.01
(2.16 - 3.48)
2.46
(1.93 - 2.66)
0.55
(0.13 - 0.74)
-0.42
(-1.20 - -0.05)
7.93
(5.44 - 12.95)
1.42
(0.26 - 6.57)

0 (0.00)
5 (25.00)
1 (5.00)

Data are presented as mean + SD, median (with ranges in parentheses, 25™ - 75" percentile) or n.

BMI: Body mass index
FVC: Forced vital capacity

FEV:: Forced expiratory volume in one second
COPD: Chronic obstructive pulmonary disease

p value

0.3547
0.4505
0.1664
0.1345
0.3293
0.7419
0.9834
0.7577
0.1220
0.0844
0.1445
0.7013
0.9170
0.7168
0.5651
0.2604
0.8774
0.7960
0.7292

0.8479

0.4833
0.1929
0.8607
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