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ABSTRACT 

Continuing the prerloua study, we hare done spirograms on 82 
cases on 88 occasions. Their ages were distributed from 19 years 
to 78 years. The subjects came to the O.P.D. or came into the hos¬ 
pital for complete physical check-ups, pre-operative evaluation, 
evaluation of airway obstruction, Spirometrie study of cardiac 
patients and so on. 

About half of the subjects showed normal spirograms. Two- 
thirds of the remainder had obstructive lung pattern on the spiro¬ 
grams. The rest showed restrictive type of abnomsdity. FEV.., FEVJÉ 
oi FVC, MMF, and PFR corresponded fairly well to the functional 1 
diagnosis but MW did not. 

Also blood gas analysis showed a good correlation with the 
clinical and functional diagnosis. It should be the guide for diag¬ 
nosis and treatment in association with spireme trie studies. 

Spirograms dons before and after bronchodilator can be frequent¬ 
ly used for the diagnosis of irreversibility of airway obstruction. 
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• I 

INTRODUCTION 

zur mu-h.?«?* S!?t#"b*P¿ l967» w# ***• •««in.d •slrographloally a 
number of sub J ec ta of the hospital population.1- • 

r¿r¿ Sir? 

ssäSäS SHSÄÄis - 
II 

METHOD 

«.dlí^ílÍSr ^1°° ^ <* '»«*> P»««f 
the afÍIríoñÍ! ÏT* beenA°ne in the Pulaonary function laboratory in 
iÎînîf4 ?!dby Ä 8pecU1 technician. The test was done in thV 

ding position, with the subject sitting in the pause. 

¡2 Sir r )<v~‘d 
~iu£ i, o.: no7?^nor7 
“ ^25-75¾1 **r# calculated fros the JVC curre. 

.« J^hS^t!**4 ” h“” “,d for-O. fro. th. 

hi -^P#*k floW rates w#r® obtained using Wright's flow 
J owinga were recorded and the best one was taken. 

•ter. Three 

1 Spirometrie inreatigation of Respiratory illness in a 
Hospital Population. May I969 (Unpublished) 
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RESULT 

Table I. The total number of patiente waa 82 and testa were done 
on 88 occasiona on these patienta. There was no child case thia year. 
About three-fourths of the patienta were older than **0 years. The 
number of female patients warn less than the male patients. During 
thia period no patient died. 

Table II. Ten persons were tested as a part of physical check-ups 
in so-called "human dock"* Twenty-three cases were examined as pre- 
operative general evaluation* Almost all of them were to have abdomi¬ 
nal surgery. Patients with respiratory disease were frequently tested. 
There were four cases of acute or chronic simple non-purulent f non- 
obstructive bronchitis. Pneumonia, bronchogenic carcinoma, metastatic 
lung cancer, pulmonary fibrosis, bronchiectasis were grouped as "other 
pulmonary diseases". 

Table III* About two-thirds of the subjects showed normal vital 
capacity. Only lees than 20% of the cases showed moderately to severe¬ 
ly restrictive pattern. 

Table IV. FEV. and FEVq# of FVC were normal in about 60# of the 
cases. Only about of the cases showed severely obstructive spiro¬ 
grams. 

Table V. Normal MW and severely reduced MW groups each con¬ 
tained just over one-third of the cases. 

Table VI. More than three-fourths of the cases showed normal MMF* 
Moderately and severely reduced MMF were not many. 

Table VIX. About two-thirds of the cases showed more than 300 
1/sin. on peak flow rate* The cases of poor value in peak flow rate 
were small in number. 

Table VIIX. At the time of spirography we made the functional 
diagnosis on the basis of the spirogram as well as the clinical signs 
and symptoms. About half of the cases showed normal spirograms. 
Some cases had mixed abnormality, both restrictive and obstructive 
patterns. Consequently the number in the table was more than the 
cases done. 

Severely obstructive cases were not so many. There was no severe¬ 
ly restrictive case. 

Table IX. Ve nade the table for distribution by age and sex of 
obstructive lung disease patients. We saw no patient under 2D with 
obstructive lung disease. Aawng the twelve cases with moderate to 
severe obstructive lung dissame ten (8390 were male and only two (17%) 
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totîü 1, iîîd ‘ "" ^ th* *«• •‘«‘T «4 over group. Ratioe in slid caaes were reversed in distribution« only fir, (¾¾) 0f 
fourteen were sal. and eight (57!«) were under sixty. ^ * 

IV 

DISCUSSION 

oonthü*^!8!^82 Cfae8 one y#ar Period, though for about two 
months the equipment was out of order. Comparing with the nrevintia 
year the number was fairly well increasedl^e tí. 
previous report were 86 during on. and a half year pertíT 

nediairti^îï! °í *"#**"* auch as asthma in the 
pe trie service were not so rare, none were referred to the uulm»- 
nary function laboratory because of questionable cooperation, relia¬ 
bility and reproducibility in children for spirogra 

In comparison with the previous year, the cases more than 6o 
years old were more than the cases aged to to 59 years. The male 

füTiLT ÄbOUt 2:: 1,1 ** th. fiman^Le. dieted 
from iast year. This was nainly due to the reduction in number of 
patients with bronchial asthma this year. 

thf conPl«te physical check-ups, so-called 

thïîTwth C0S1#t*17 ;onBal 'Ptroer—» Most oases were in 

« ■plr<,*r" ^ 

- . Tîe pr-op-^iv. evaluation by spirogram increased this year. 
They shoved normal spirograms in all but five cases (22%), Pre-onera- 

íhwtTwUS2lL!íOWed ■°<1*rat#ly r#*triotiT# luB« and*the 
* Tf* 0CC“Pyia« Ission. So we considered that 

ÍÍI ^ CaUaed by thl* lMlon* th~ the operation ^s dons. 
S tíríSJ! W“ un*Tentful- Pathology was leiomyoma 

of -«ír°P#ratí:a C“* nUBber 10» onc# 8h°»«d «lid obstructive type 
of spirogrem. The c i treatmwit for airway obstruction was done 2d 
the repeated test turned out to be normal. 

. Pra-opepstive case number 11 had advanced breast cancer, who 
showed soderate restrictive and mild obstructive type of abnormality 
reputedly, but the operation under careful anesthesia was performed 
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Pre-operative case number 16 was a patient with subdural haema- 
toma retrospectively, who showed mild restriction on spirogram. The 
operation was done without any trouble. 

Pre-operative case number 17 had cancer of the stomach, and her 
spirogram showed mild airway obstruction, then the pre-operative 
cleaning and bronchodilation was done. After this treatment, the 
operation was performed successfully. Thus, the spirogram shows us 
an airway obstruction which may lead to postoperative pulmonary in¬ 
fection process if special care is not taken early. Thus, a careful 
evaluation of pulmonary function should be done especially before 
general anesthesia on cases which have the possibility of mucous re- 
tension and inadequate inflation of lung and development of ventila¬ 
tion/perfusion abnormality. 

Most patients with acute bronchitis or with history of non-puru- 
lent productive cough showed normal spirograms. This is compatible 
with so-called Fletchers' criteria2 or with definition by the American 
Thoracic Society-?. 

In contrast with simple bronchitis, the patients with chronic 
obstructive lung disease showed five with mild, si« with moderate, 
three with severe obstructive spirograms. We could not follow most 
patients with C.O.L.D. of thoée examined last year in spite of our 
suggestion that close observation would be necessary for their di¬ 
sease, because most of the patients (except three cases) did not re¬ 
turn or some had moved to other institutions. Consequently the 
patients with C.O.L.D. in this study were almost entirely different 
from the previous series. 

This year the overall number of asthmatic patients who came to 
our clinic were somewhat decreased. This resulted in reduced number 
of asthma patients in the present study. 

As we expected from Table II, which showed non-pulmonary subjects 
were more than half of the cases, 64*6# of all cases showed normal 
vital capacity on the basis of % predicted. This figure was not much 
different from the previous one, though in this year's there were less 
number of subjects with normal vital capacity and more cases with re¬ 
duced VC% predicted than the previous report. This resulted partly 
because of the increased number of the aged group who have some di¬ 
sease process in addition to their age. Classification by FEV1 and 

^Lancet i 776, I965 

^American Review Respiratory Disease, 85.762 1962 
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and FEVof FVC discloaed quite airailar reaulta aa the laat year'a 
report. For aorae aub.jecta we did apirogramophy before and after 
bronchodilator. Aathma caaea or thoae with a mild degree of C.O.L.D. 
ahowed good improrement in pulmonary function after the adminiatration 
of bronchodilator, but not in aerare C.O.L.D. 

Unfortunately thia year, again, the techniciana ware changed 
twice during thia period. Their training waa probably inaufficlent or 
inadequate and cooperation by the aubjecta waa poor. Thua, MW re¬ 
sulted in rery unreliable ralue. Although MMF and peak flow rate 
hare been aaid to be rery rarlable, our reaulta of MMF and peak flow 
rate correaponded fairly well with FEV-, and with the functional diag- 
noaia. When we take thoae with a normal or obatructire deficit of 
function abnormality, their number becomea about the aame aa the 
number of thoae with more than 1*5 1 in MMF. Thia ia underatandable 
because erery parameter, FEV-,, MMF, PFR expresa whether or not airway 
obstruction ia present. 

We hare analysed blood gas for a fair number of caaea with 
sereral conditions in respect to POp, PCOp and PH. On each condition 
the result of blood gaa analysis and/or with the functional condition. 
The moat interesting and typical ralue waa seen on the acute excerba- 
tion of C.O.L.D., on which we saw hypercapnia, hypoxemia and respira¬ 
tory acidosis. We hare gained good guide for treatment by blood gas 
analysis• We will continue thia procedure from now for sereral 
clinical conditions. 

V 

CONCLUSION 

1. Eighty-two caaea were tested on 86 occasions. Forty-nine 
cases were interpreted to hare normal spirogram. Twenty-fire cases 
were obatructire lung disease, more than half of them were mild ob¬ 
struction. Eleren caaes were interpreted aa restrictire type of ab¬ 
normality. 

2. This functional spirometric diagnosis correaponded fairly 
well with the clinical diagnosis and comparing it with the prerious 
report, it showed similar tendency. 

3. For some caaes of airway obstruction, spirometric study was 
done before and after the administration of bronchodilator( and in 
mild chronic obatructire lung disease and in asthmatic patients 
(pulmonary function dilating effect was improred) in some degree. 
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4. Blood gao analj8«s ver« performed on some patients. The re¬ 
sults were compatible with the elinioal and functional diagnosis, es¬ 
pecially in chronic obstructive lung disease. 
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TABLE I 

Distribution by Age, Sex 

Ag* Mala 7eaale Total 

- 19 1 1 2 

20-39 8 12 (13) 20 (21) 

*«0-59 18 (19) 9 (12) 27 (31) 

6o • 24 (25) 9 33 (34) 

Total 51 (53) 31 (35) 82 (88) 

( ) ■ Actual nuaber of testa dona 
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TABLE ZI 

ClaMiflOfttion bj reason for Examination 

Diagnosis or Examination 

Routine Physical Examination of 10 
33 

PreoperatiTt Evaluation 23 

Pulmonary Tuberculosis 2 

33 

Siiiple or Aoûts Bronchitis 4 

Chronic Obstructive Lung Disease 14 

Bronchial Asthma 7 

Other Pulmonary Diseases 6 

Heart Disease 6 

Miscellaneous Diseases 10 

Total 
82 
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TABLE III 

ClAMiflcatlon by Vital Capàeity % of Prtdicted Valuó 

1- 

VC % Nuabor % in Total Casos 

> 80 53 (55) 64.6* 

79-65 13 (13) 15.9# 

64-50 14 (17) . 17.1* 

49 ^ 2 (3) 2.4* 

Total 82 (88) 100.0* 

! 



TABLE IV 

ClAMlfioation bj nvi and ÏTV^ of VC 

FEV-i Casta (Toots) 
% in 
oasts nsi 9( Casts (Toots) 

% in 
oasts 

>1.75 51 (52) 62,.296 > 719( 49 (50) 59.89( 

1.752 ^25 18 (18) 22,0% 70-569( 17 (19) 20,7% 

1.25^0.75 9 (1^) 11.0 55 - 419( 11 (14) 13.4H 

0.75 > 4 (4) 4.8 *•0 > 5 (5) 6.1 

Total 82 (88) 100.0 Total 82 (88) 100.0 

10 

é 



TABLE V 

Clarification by HWJÉ Predicted 

% Casca (Tests) 
% in 
oases 

80 28 30 34.1 

79-65 9 10 11.0 

64-50 14 14 17.1 

49 ' 31 34 37.8 

Total 82 88 300.0 

11 



table vi 

ClAMifioatioa by MMT 

VollUM Caaas (Teata) 
% la 
oaaaa 

1.5 64 (69) 78.0 

1.5> Jp.85 13 Cl*) 15.9 

0.85>2P*35 3 (3) 3.7 

0.55 > 2 (2) 2.4 

Total 82 (88) 100.0 
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TABLE VII 

Classification by Peak Flo« Rate 

Volume Cases (Tests) % in cases 

500 11 (11) 13.4 

499 -400 14 (14) 17.1 

399 - 300 26 • (28) 31.7 

299 -200 15 (17) 18.3 

199-100 14 (15) 17.1 

99 2 (3) 2.4 

Total 82 (88) 100.0 
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TABLE VIII 

Claaalfloation by Functional Diagnosis 

Cassa (lasts)- 

Ifonal * 49 (51) 

Obstruetlrs 

Mild 14 (18) 

Modsrsts 7 (9) 

Serers 4 (4) 

RMtriotiTS 

Mild 5 (8) 

Modsrats 

G
O

 

vo 
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TABLE IX 

Distribution of Subjects by Ago, Sox of Obatruotir« Typo 

Qrado Ag* Halo Female Total 

Mild 

- 19 0 

5 

0 « 

9 

0 

14 

• i 

20-39 1 2 3 

<♦0-59 2 3 5 

60 - 2 4 6 

Moderato 

- 19 0 

6 

0 

1 
» 

0 

7 
20-39 0 0 0 

<•0-59 0 0 0 

60 - 6 1 7 

SoToro 

% 

- 19 0 

4 

0 

1 

0 

5 

20-39 1 1 2 

^ - 59 1 0 1 

60 - 2 0 2 

Total _15_ 11 . 
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