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Abstract

Background and Aims : There is controversy regarding the ability of preoperative pulmonary function
testing to predict postoperative pulmonary complications after elective abdominal surgery. This study was
undertaken to determine whether preoperative pulmonary function tests are helpful in stratifying the risk
of developing postoperative pulmonary complications in patients undergoing elective laparotomy.
Materials and Methods : We conducted a retrospective case-control study, and identified 19 patients
with postoperative pulmonary complications and compared these patients with 64 control patients matched
for type of operation, age, and gender to compare pre- and intraoperative variables.
Results : Conditional logistic regression analyses showed that none of the results from spirometry testing
were significantly associated with the development of postoperative pulmonary complications. Serum albu-
min level (<3.9g/dl) was the only variable independently associated with the development of postopera-
tive pulmonary complications among all of pre- and intraoperative variables investigated.
Conclusions : Preoperative pulmonary function testing did not predict the risk of developing postopera-
tive pulmonary complications in patients undergoing elective abdominal surgery. Based on the results of
this study, the routine use of preoperative spirometry should be reconsidered.

(Keywords : Elective Surgical Procedures, Laparotomy, Postoperative Complications, Preoperative care,

Spirometry.)

Introduction

Abdominal surgery can be associated with significant
pulmonary and cardiac complications'. Postoperative
pulmonary complications (PPC) are part of the risk
of surgery because they are as common as cardiac
complications and contribute similarly to morbidity,
mortality and length of hospital stay*’. Estimating the risk
of developing PPC may be as crucial as cardiac evaluation to
stratify a patient’s overall risk.

Although pulmonary function testing before lung
resection and coronary artery bypass is well accepted,
its routine use before non-thoracic surgery has been

controversial”®. In 2006, the American College of Physicians
developed the first clinical guidelines for preoperative
pulmonary evaluation in patients undergoing non-
cardiothoracic operations, recommending against routine
preoperative pulmonary function testing because its value
in stratifying risk remained unproven®®. However, two
prospective cohort studies by McAlister et al.” ' found
an association between preoperative pulmonary function
testing and PPC. These studies found that the forced
expiratory volume in one second, less than one liter, is an
adverse prognostic factor™ .

Uncertainty still remains regarding the ability of
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preoperative pulmonary function testing to predict the risk
of PPC after non-thoracic surgery. We undertook this study
using conditional logistic regression analysis to evaluate the
ability of preoperative pulmonary function testing to predict
the risk of developing PPC in patients undergoing elective
laparotomy.

Methods

Selection of the study subjects

We conducted a retrospective case-control study at Jichi
Medical University Hospital, an 1130-bed teaching hospital
in Tochigi, Japan. Study subjects were selected from the
total group of 3,889 patients who underwent abdominal
surgery during the three-year period between January 2007
and December 2009. This study was approved by the Ethics
Committee at Jichi Medical University Hospital. Patients
with PPC were identified in a computerized registry, which
includes all patients with postoperative complications
occurring before discharge.

This study design was intentionally selected because of
the rarity of PPC, which greatly complicates the conduct of
a randomized prospective trial. Rather, by reviewing patients
who did suffer PPC, and then looking back at the value of
preoperative pulmonary function testing, this study design
enables analysis in the rare cases of PPC.

PPC were defined based on explicit criteria described
by McAlister et al." including : (1) respiratory failure
requiring mechanical ventilation, (2) pneumonia (defined
using the Centers for Disease Control and Prevention
definition for postoperative pneumonia), (3) atelectasis
requiring bronchoscopy, or (4) pneumothorax or pleural
effusion requiring percutaneous intervention. The decision
to use interventions such as mechanical ventilation,
bronchoscopy, or others was left to the discretion of the
attending physician™. We collected data on the occurrence
of PPC within the first seven postoperative days through
review of the medical chart, laboratory, and radiology
data. Only the first PPC occurring in any one patient was
analyzed.

The study subject selection process is shown in Figure
1. There were 80 patients in the registry with pulmonary
complications (2.0% of all patients who underwent surgery
during the study period). We excluded patients who
underwent emergency operations (n=29) and thoracic
surgery such as esophagectomy (n=10). We also excluded
patients who did not meet the above-mentioned criteria for
PPC (n=22), leaving 19 patients who met all study criteria.
We then selected up to four control patients without PPC
during the identical period for each of the 19 study subjects
with PPC by matching the type of surgical procedure, age ( =
5 years), and gender in order to avoid bias due to specific
surgical procedures, age, or gender in assessing the risk
factor for PPCs. When five or more potential control patients
met the criteria, the four patients whose operation date was
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Figure 1. Study subject selection process.

Of 80 patients with postoperative pulmonary complications
after surgery, 19 patients were selected as study subjects
after excluding 61 patients who did not meet all of the study
criteria.

nearest to the matched case were selected as the control
subjects. We were able to find four control patients for 14 of
the study subjects. We found only three matched controls
for one patient who underwent a gastrectomy, two controls
for one study subject who underwent a sigmoid colon
resection, and one control for three study subjects who
underwent choledochojejunostomy, hepatic resection, and
a high anterior resection, respectively. Overall, 64 matched
patients satisfied all criteria as controls.

Data was then extracted from the medical records to
identify preoperative and intraoperative variables potentially
associated with PPC. We defined all comorbidities previously
diagnosed by a physician'® and cardiac complications
previously diagnosed as either arrhythmia or ischemic
heart disease. The lung examination was defined as normal

(no abnormalities noted) or abnormal (rales, crackles,
or wheezes) based on the preoperative medical record’.
Functional dependency was the need for equipment such
as a cane in daily living®. We also determined metabolic
equivalents, which represent the degree of a patient's daily
physical activity and have been used to assess cardiovascular
risk for non-cardiac surgery''. A patient’s physical functional
capacity is evaluated by using a standardized questionnaire
and then classified into three categories (e.g., 4 metabolic
equivalents : low, more than 4 to 7 metabolic equivalents :
moderate, and more than 7 metabolic equivalents :
good). A smoker is defined as having a history of
smoking at any point in the past. Preoperative serum
albumin level and pulmonary function testing data were
available for all patients. Other preoperative variables also
included body mass index and the American Society of
Anesthesiologists classification"®. We used the American
Society of Anesthesiologists classification as recorded in
the anesthesiology record. Intraoperative variables included



operative time, crystalloid replacement volume, urine output
volume, blood transfusion volume, and estimated blood
loss™.

Statistical Analysis

All data analysis was performed under the supervision
of an epidemiologist (YN). Data were described non-
parametrically, analyzed using two-sided analysis, and
considered significant for p< 0.05. A simple comparison
analysis of unmatched descriptive data was performed using
the chi square and Fisher's exact tests for categorical data,
and the Mann-Whitney U tests for continuous data. Variables
with p< 0.1 were then selected as potential risk factors for
pulmonary complications, and conditional logistic regression
analyses performed for these variables because cases and
control were matched by surgical procedure, age, and gender.
Variables were dichotomized based on either cut-off points
in the literature or standard references”” " '* ", Statistical
analyses were performed using Intercooled STATA 8.2 for
Windows (STATA Corp., TX, USA).

Results

Pulmonary complications among the 19 patients with PPC
in this study included pneumonia (N=9, 48%), respiratory
failure (N=5, 26%), pleural effusion (N=4, 21%) and
atelectasis (N=1, 5%) (Table 1). The mean age among
study subjects and controls was 72 years in both groups.
Most of the patients in both groups were male (Subjects
95%, Controls 94%) . Upper abdominal surgery predominated

(74%, 77%) including gastric procedures (58%, 67%),
biliary procedures (5%, 2%), and hepatic procedures (5%,
2%). Lower abdominal surgery (colorectal surgery)
represented 26% and 23% of the procedures in subjects and
controls respectively (Table 2). There were no significant
differences in the distribution of procedures in the two
groups.

Tables 3 and 4 show unmatched descriptive analyses of
preoperative variables and spirometry data, respectively.
Study subjects did not differ significantly from control
patients in regard to the following variables : comorbidities,
abnormal results of the physical examination, functional
dependency, metabolic equivalents, smoking status, pack-

Table 1. Composition of Pulmonary Complications

Pulmonary complications n (%)
Pneumonia 9 (47.4)
Respiratory failure 5(26.3)
Effusion 4(21.1)
Atelectasis 1(5.3)

Total 19 (100)
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Table 2. Characteristics of Patients With and Without
Pulmonary Complications

Cases (n=19) Control (n=64)

Age, years, median (IQR) 72 (9.5) 72 (11)
Men, n (%) 18 (94.7) 60 (93.8)
Types of laparotomy, n (%)

Upper Abdominal Surgery 14 (73.7) 49 (76.6)
Gastric procedures 11 (57.8) 43 (67.2)
Biliary procedures 1(5.2) 1(1.6)
Hepatic procedures* 1(5.2) 1(1.6)
Pancreatic procedures 1(5.2) 4(6.3)

Lower Abdominal Surgery 5(26.3) 15(23.4)
Colorectal procedures 5(26.3) 15 (23.4)

IQR: interquartile range.

*Hepatectomy associated with right hemicolectomy.

years of smoking, body mass index, serum albumin level,
and American Society of Anesthesiologists classification

(Table 3).

Among the preoperative variables reviewed, three were
considered possible risk factors with p<0.1 : pack-years of
smoking (p=0.054), serum albumin level (p=0.067), and
the American Society of Anesthesiologists classification

(p=0.07). In addition, several values measured by
pulmonary function testing showed significant association
with developing PPCs including : forced vital capacity

(p=0.047) , percent predicted forced vital capacity (p=0.02) ,
forced expiratory volume in one second (p=0.03), and
percent predicted forced expiratory volume in one second

(p=0.049) (Table4).

Study subjects and controls were well matched for
variables related to the conduct of the operation including
operative time, crystalloid replacement volume, urine output
volume, blood transfusion volume and estimated blood loss.
Comparison of intraoperative variables between patients
with PPC and control patients did not show any significant
differences (p>.05) (Table5).

By using possible risk variables from unmatched
descriptive analyses, we then performed conditional logistic
regression analyses. As shown in Table 6, analysis revealed
that none of spirometry data were significantly associated
with PPC. Serum albumin level (<3.9g/dl) was the only
variable independently associated with the development of
PPC (p=0.037).

Discussion

Postoperative pulmonary complications occur as
frequently as postoperative cardiac complications and
similarly influence postoperative morbidity and mortality*’.
Optimum preoperative pulmonary evaluation is an
important consideration to accurately stratify risk. The role
of pulmonary function testing in preoperative pulmonary
evaluation in elective abdominal surgery has been
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Table 3. Preoperative Variables
Cases (n=19) Control (n=64) p - value

Coexisting disorders, n, (%)

COPD 2 (10.5) 7(10.9) 1
Asthma 0(0) 3(4.7) 1
Bronchodilator use 2 (10.5) 9 (14.1) 1
Congestive heart failure 1(5.3) 0(0) 0.23
Hypertention 11 (57.8) 42 (65.6) 0.59
Cardiac complication 4(21.1) 10 (15.6) 0.73
Diabete melitus 4(21.1) 14 (21.9) 1
Abnormal results of lung examination, n, (%) 1(5.3) 4(6.3) 1
Functional dependency, n, (%) 1(5.3) 1(1.6) 0.41
METs (degree of activity), n, (%) <4 (low) 2 (10.5) 11(17.2)
4 to 7 (moderate) 4(21.1) 12 (18.8) 076
>7 (good) 12 (63.1) 36 (56.3)
Not recorded 1(5.3) 5(7.8)
Smoker, n, (%) 14 (73.7) 54 (84.4) 0.32
Pack-years smoking, median (IQR) 20 (38.8) 40 (36.3) 0.054
Body mass index, kg/m’ median (IQR) 22.4 (4.6) 22.9(5.6) 0.61
Serum albumin level, g/dl, median (IQR) 3.7(0.7) 3.9(0.7) 0.067
ASA classification, n, (%) 1 0(0) 3(4.7)
2 12 (63.2) 52 (81.3)
3 7(36.8) 9(14.1) 0.07
4 0(0) 0(0)
5 0(0) 0(0)

IQR: interquartile range; COPD: chronic obstructive pulmonary disease; METSs: metabolic equivalents; ASA: American
Society of Anesthesiologists.

Table 4. Preoperative Spirometric Data
Cases (n=19) Control (n=64) p - value*

FVC, L, median (IQR) 3.0(0.8) 3.5(1.1) 0.047
Percent predicted FVC, median (IQR) 99.4 (21.6) 109.1 (27.1) 0.02
FEV, L, median (IQR) 1.8 (0.6) 2.5(0.9) 0.03
Percent predicted FEV1, median (IQR) 99.2 (23.9) 109.3 (34.1) 0.049
FEV /FVC, median (IQR) 68.3 (16.8) 67.8 (12.0) 0.73
Percent predicted FEV,/FVC, median (IQR) 103.6 (29.1) 104.0 (18.8) 0.91

IQR: interquartile range;
FVC: forced vital capacity;
FEV,: forced expiratory volume in 1 second.

*Significant p-values are expresed in bold.
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Table 5. Intraoperative variables
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Cases (n=19) Control (n=64) p - value
Operation time, min, median (IQR) 216.0 (97.0) 231.5(101.0) 0.39
Crystalloid replacement volume, mL, median (IQR) 2700 (1125) 3175 (1100) 0.06
Urin output volume, mL, median (IQR) 300 (358) 310 (300) 0.87
Blood transfusion volume, mL, median (IQR) 0(0) 0(0) 0.73
Bleeding volume, mL, median (IQR) 210(295) 390 (483) 0.25

IQR: interquartile range.

Table 6. Factors associated with PPC

Factor No. of posive cases, n (%)  conditional logistic regression
case control Odds ratio (95%CI) p-value*
Pack-year smoking (240) 8 (42.1) 35 (54.7) 0.58 (0.20-1.68) 0.314
Serum-albumin (<3.9g/dl) 14 (73.7) 29 (45.3) 4.04 (1.09-14.97) 0.037
ASA (23) 7 (36.8) 9 (14.1) 2.92 (0.93-9.12) 0.066
FVC (<1.5L) 0(0) 2.1 n/a n/a
%FVC (<80%) 2 (10.5) 34.7) 1.31(0.18-9.53) 0.78
FEV1 (<1L) 0(0) 1(1.6) n/a n/a
%FEV1 (<80%) 2 (10.5) 7 (10.9) 0.85(0.17-4.22) 0.85
Crystalloid replacement volume (>6L) 0(0) 0(0) n/a n/a
n/a: not applicable .
ASA: American Society of Anesthesiologists’ classification
FVC: Forced Vital Capacity
% FVC: percent predicted FVC
FEV1: Forced Expiratory Volume in one second
%FEV1: percent predicted FEV1
*Significant p-value is expressed in bold.
Table 7. Comparison with eight previous studies in the literature
Author Year Reference Study Design  Patient Group No. of Patients No. (%) of Cases
Kispert 1992 17 Retrospective  Vascular surgery 147 19 (12.9)
Kroenke 1992 18 Retrospective  Severe COPD (FEV,<50%) 107 31(29.0)
Kroenke 1993 16 Retrospective  Severe COPD (FEV<50%) 26 6(23.0)
Jayr 1993 19 Prospective ~ Major abdominal vascular surgery 51 12 (23.5)
Wong 1995 20 Retrospective  Severe COPD (FEV<50%) 105 39 (37.0)
Kocabas 1996 21 Prospective Upper abdominal surgery 60 21(35.0)
Barisione 1997 22 Prospective Upper abdominal surgery 361 49 (14.0)
Mitchel 1998 23 Prospective ~ Nonthoracic surgery 148 16 (11.0)
Present Study - - Retrospective  Abdominal Surgery 3889 19 (0.5)

controversial®. Before the 1990s, studies suggested that
patients were at risk of developing pulmonary complications
after abdominal surgery if their forced vital capacity and
forced expiratory volume in one second values were less
than 70 percent of predicted values and the ratio of these
two parameters is less than 65 percent'.
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However, a critical review in 1989 of pulmonary
function testing as a preoperative screening test found
methodological errors in all 22 previous studies that
investigated its predictive value", and concluded that the
predictive value of pulmonary function testing before
elective abdominal surgery is unproven. Subsequent
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studies in the 1990s similarly found that pulmonary function
testing is not useful in predicting postoperative pulmonary
complications after elective abdominal surgery" ' *.
In 2006, the American College of Physicians published
clinical guidelines for preoperative pulmonary evaluation
for patients undergoing non-cardiothoracic surgery and
recommended against routine preoperative pulmonary
function testing because its ability to predict the risk of
PPC remained unproven®®. However, two subsequent
prospective cohort studies by McAlister et al.” ' indicated
that there is an association between preoperative pulmonary
function testing results and the development of PPC. These
inconsistent results may cause confusion among clinicians
in deciding whether or not to perform pulmonary function
testing prior to elective abdominal surgery.

There are two possible reasons for the inconsistent results
regarding the predictive value of pulmonary function testing.
First, there is variation in the definition of PPCs" '**®, A
lack of uniform outcome measures may be responsible
for differences in the reported incidence of pulmonary
complications” and lead to mixed conclusions. The
second possible reason is that not all patients underwent
preoperative pulmonary function testing in previous
studies”®*'* % In general, the criteria for deciding which
patients should undergo pulmonary function testing are
not explicit, leaving the decision to perform the test at the
discretion of the physician"*®. As a result, the odds ratio of
pulmonary function testing values could be overestimated
or underestimated due to selection bias depending on how
patients were selected to undergo pulmonary function
testing. In fact, the study by McAlister et al. showed that
patients who did not undergo pulmonary function testing
had more PPCs than patients who underwent pulmonary
function testing’, highlighting the difficulty in determining
which patients should undergo preoperative pulmonary
function testing. The present study avoided these problems
by using the following strategies : (1) explicitly defining
PPC and measuring only clinically significant outcomes that
required interventions and (2) collecting data from a study
group in which every patient underwent pulmonary function
testing, which is the standard of care in our institution.

The result of this study showed that serum albumin
level <3.9g/dl was the only significantly associated
preoperative variable and pulmonary function testing was
not helpful in stratifying risk of developing PPC for patients
undergoing elective abdominal surgery. Although forced
vital capacity, percent predicted forced vital capacity, forced
expiratory volume in one second and percent predicted
forced expiratory volume in one second were significantly
associated with PPC in initial analyses of descriptive
unmatched data (Table 4), significant differences were
not present when analyzed using a conditional logistic
regression model (Table 6). The results of this study are
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consistent with the majority of similar studies that assessed
the predictive value of pulmonary function testing before
elective abdominal surgery.

Of eight studies conducted since 1990 in which all patients
underwent preoperative spirometry, four studies found no
predictive value of pulmonary function testing, three found
a limited predictive value inferior to data from the physical
examination or American Society of Anesthesiologists’
classification'®® (Table 7). Although previous studies
showed that a forced expiratory volume in one second less
than one liter or a forced vital capacity less than 1.5L were
significantly associated with the development of PPC, the
study population in this study had very few patients who
met these criteria” '*?. For example, the percentages of
patients with forced expiratory volume in one second less
than one liter were 0% and 1.6% among study subjects and
controls, respectively. A low prevalence of severely low lung
capacity in this study population could partially explain why
this study did not show a significant association between
spirometry data and PPC. However, this may not be the case
because two previous studies demonstrated that the severity
of chronic obstructive pulmonary disease measured by
spirometry was not an independent predictor of PPC even
among patients with severe chronic obstructive pulmonary
disease (defined as percent predicted forced expiratory
volume in one second less than 50) with mean forced
expiratory volume in one second ranging between 1.06 —
1.10"%,

Although this study has several strengths, including the
use of explicit definitions for PPC, evaluation of laboratory
predictors for all patients, rigorous case selection process,
and an increased statistical power by matching multiple
control patients per cases, there are some limitations. The
study was retrospective, which results in some missing data.
The data for metabolic equivalents in six patients were not
available.

One strength of this study is that data for 3889 patients
were reviewed, all of who underwent preoperative pulmonary
function testing. This provides a true value for the incidence
of pulmonary complications of 0.5%. There have been a
number of studies in the literature, but no studies to date
have a patient population similar in size to the present study"”
1623 (Table 7), and many previous studies evaluated only a
fraction of the total patients who underwent surgery with
pulmonary function testing"** 4,

In order to compensate for the relatively small number of
patients who had PPC we performed a case-control study,
which is a valid statistical approach when the incidence of a
condition is low, with the consultation of a full-time, expert
statistician (YN). One limitation of this methodology is that
we were unable to find four well-matched controls for five
patients as mentioned in the Methods section, partly due to
the rigorous matching of age, gender and surgical procedure.



The small sample size of patients who developed PPC is
partly due to the explicit definition of PPC in the study that
only included clinically significant outcomes. It is also due
to the relative infrequency of PPC. The study by McAlister
had a study population of 1,055 patients and had 28 (2.8%)
patients who developed PPC with the same definition used
in the present study'. The number of patients in the present
study with PPC is comparable to eight previous studies in
the literature (median 20, interquartile range 18)'** (Table
7).

Optimal study size is generally determined by a power
analysis. However, due to the fact that multiple risk factors
were analyzed, a power analysis to determine the optimal
sample size is not possible. However, the statistical analysis
using a ratio of controls to study subjects of four to one
is statistically appropriate to draw valid conclusions. The
careful case-controlled design of this study compensates
for the relatively small sample size. Considering the
remaining uncertainty regarding the ability of preoperative
pulmonary function testing to predict the risk of pulmonary
complications after non-thoracic operations, a prospective
study with a larger study population may be warranted in
the future.

In conclusion, this study shows that preoperative
pulmonary function testing is not useful in assessing the
risk of developing postoperative pulmonary complications
after elective abdominal surgery, consistent with the 2006
guidelines by the American College of Physicians. These
results further reinforce the argument against the routine
use of spirometry before elective abdominal surgery,
based on data from a large patient cohort, all of whom
underwent preoperative pulmonary function testing. Even
though spirometry is a relatively inexpensive test that is not
invasive, its routine use before non-thoracic surgery should
be reconsidered since its benefit remains unproven.

Declaration of interest : The authors have no conflict of
interest to declare.

Acknowledgements : We gratefully acknowledge the
contributions of Hisanaga Horie, MD, PhD, Yoshinori
Hosoya, MD, PhD, and Naohiro Sata MD, PhD for providing
constructive suggestions and valuable guidance in the
conduct of this study.

References

1. Lawrence VA, Dhanda R, Hilsenbeck SG, et al : Risk
of pulmonary complications after elective abdominal
surgery. Chest 1996 ; 110 : 744-750.

2. Smetana GW : Preoperative pulmonary evaluation. N
Engl ] Med 1999 Mar 25 ; 340 : 937-44

3. Hall JC, Tarala RA, Hall JL, et al : A multivariate
analysis of the risk of pulmonary complications after

23

10.

11.

12.

13.

14.

15.

16.

17.

Jichi Medical University Journal 2015, 38, 17-25

laparotomy. Chest 1991 ; 99 : 923-927.

. Lawrence VA, Hilsenbeck SG, Murlow CD, et al :

Incidence and hospital stay for cardiac and pulmonary
complications after abdominal surgery. /| Gen Intern

Med 1995 : 10 : 671-8.

. Smetana GW : Preoperative pulmonary evaluation :

Identifying and reducing risk for pulmonary
complications. Cleve Clin J Med 2006 ;: 73 : S34-41
Qaseem A, Snow V, Fitterman N, et al : Risk
assessment for and strategies to reduce perioperative
pulmonary complications for patients undergoing
noncardiothoracic surgery : A guideline from the
American College of Physicians. Ann Intern Med 2006 ;
144 : 575-581.

. Smetana GW, Lawrence VA, Cornell JE : Preoperative

pulmonary risk stratification for noncardiothoracic
surgery : systematic review for the American College
of Physicians. Ann Intern Med 2006 ; 144 : 581-595.

. Lawrence VA, Cornell JE, Smetana GW : Strategies to

reduce postoperative pulmonary complications after
noncardiothoracic surgery : systematic review for
the American College of Physicians. Ann Intern Med.
2005 ; 144 : 596-608.

. McAlister FA, Khan NA, Straus SE, et al : Accuracy of

the preoperative assessment in predicting pulmonary
risk after nonthoracic surgery. Am J Respir Crit Care
Med 2003 ; 167 : 741-744.

McAlister FA, Bertsch K, Man ], et al : Incidence of
and risk factors for pulmonary complications after
nonthoracic surgery. Am J Respir Crit Care Med 2005 ;
171 : 514-517.

Koizumi M, Sata N, Yasuda Y, et al : Preoperative
cardiac evaluation : When should the surgeon consult
the cardiologist? Surg Today 2006 ; 36 : 425-435.
Calligaro KD, Azurin D], Dougherty M], et al :
Pulmonary risk factors of elective abdominal surgery. /
Vasc Surg 1993 ; 18 (6) : 914-20.

Gass GD, Olsen GN : Preoperative pulmonary function
testing to predict postoperative morbidity and mortality.
Chest 1986 ; 89 : 127-135.

Lawrence VA, Page CP, Harris GD : Preoperative
spirometry before abdominal operations : A critical
appraisal of its predictive value. Arch Intern Med.
1989 ; 149 : 280-285.

Williams-Russo P, Charlson ME, MacKenzie CR, et al :
Predicting postoperative pulmonary complications : Is
it a real problem? Arch Intern Med. 1992 ; 152 : 1209-
1213.

Kroenke K, Lawrence VA, Theroux JF, et al :
Postoperative complications after thoracic and major
abdominal surgery with and without obstructive lung
disease. Chest 1993 ; 104 : 1445-1451.

Kispert JF, Kazmers A, Roitman L : Preoperative



Pulmonary testing does not predict complications

18.

19.

20.

21.

22.

23.

spirometry predicts perioperative pulmonary
complications after major vascular surgery. Am Surg.
1992 ; 58 (8) : 491-495.

Kroenke K, Lawrence VA, Theroux JF, et al : Operative
risk in patients with severe obstructive pulmonary
disease. Arch Intern Med 1992 ; 152 : 967-971.

Jayr C, Matthay MA, Goldstone J, et al : Preoperative
and intraoperative factors associated with prolonged
mechanical ventilation. Chest 1993 ; 103 : 1231-1236.
Wong DH, Weber EC, Schell M]J, et al : Factors
associated with postoperative pulmonary complications
in patients with severe chronic obstructive pulmonary
disease. Anesth Analg 1995 ; 80 : 276-284.

Kocabas A, Kara K, Ozgur G, et al : Value of
preoperative spirometry to predict postoperative
pulmonary complications. Respir Med 1996 ; 90 : 25-
33.

Barisione G, Rovida S, Gazzaniga GM, et al : Upper
abdominal surgery : does a lung function test exist
to predict early severe postoperative respiratory
complications : Eur Respir ] 1997 ; 10 : 1301-1308.
Mitchell CK, Smoger SH, Pfeifer MP, et al : Multivariate
analysis of factors associated with postoperative
pulmonary complications following general elective
surgery. Arch Surg 1998 ; 133 : 194-198.

24



Jichi Medical University Journal 2015, 38, 17-25

SR T (R A DRE O TS 351 S AT Rl A A
B RO

#WA =E—' 5’ —8'? 75y L74—", MR X' B 33 %A =M

THVRERFRT AL ARIVEE 3200498 WHARUR BT ATSE3311-1
TRBIRIEMRESEER L > 5 — N - KB - IEPIRE 969-3492 48 B W Sy AR TH I HHT 28 IR 5 i FH21 7 0.2
SENRERNRS:  AR#iES 3200498  WiARU T EFTSEAGE3311-1

C- I

BREAM : M ERONMEIHED) A 7 PRI BT 2 MHHERRERAEO A HEIZBE L TI3RGRA2 S 5o itkReRds, 1K
P 2 TE LT 2 BE O & IHETE A2, BRI 217 - 720

BiE gAMSr—Aay bu— Vit R, T RAEOHEZ K L2196 &, i, M5, il T~ v F SRl
BUHEZT RS e h o723 v MO — VeI OHT, TR T & L 72,

BR A ST AT 4 v 7 RROH T, WA O WSO, MR EHE & AR 2BEENz RSz
Do 7ze BES L7AED, iRl om T, M7 V7 3 Y (<3.9g/dl) 7 ME—Ali i & PHE DML BER 1 Tdh - 72,
EE  AWE IR R AL, PR TR OMEOHE) A 7 PRIZITAEM TR EORFRPT LNz, AR
FROFRIZHED X, BEEETHNIZ )V —F ¥ TIT o T A ITHITR R A O AR OV T, BERETRE LEbN
%o

(F—7—F o PEFM, FETm, Ma0E Wi 7, e

HiA%SE ¢ Alan K. Lefor, MD, MPH, PhD, BEiGER KA —MHEILERIEE, T 329-0498 A5 ARR T EF T4 AliSR3311-1
E-mail : alefor@jichi.ac.jp
=t 20154F 9 H28H, <28 20154E11H 9 H

25



