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The 62nd Annual Meeting Symposium
IV. RESPIROCIRCULATORY FAILURE DUE TO TUBERCULOSIS SEQUELAE

Chairman : Toshihiko HAGA *

Symposists :

1. Epidemiological status of respiratory failure due to tuberculosis : Taro MIWA
(National Higashi Nagoya Hospital)

2. Abnormal respiration during night in patients with history of tuberculosis : Motoharu
OHI et al. (Department of Clinical Pulmonary Physiology, Chest Disease Research Institute,
Kyoto University)

3. Management of respiratory failure in patients with sequelae of pulmonary tuberculo-
sis : Reiko KISHIKAWA et al. (National Minami Fukuoka Chest Hospital)

4. Pathophysiology on pulmonary circulation in patients with tuberculosis sequelae :
Yoshiro OHTSUKA (Tokyo National Chest Hospital)

5. Circulatory management of respiratory failure based on pulmonary tuberculosis :
Yoshihiko ARAKI et al. (Osaka Prefectural Habikino Hospital)

6. Respiratory and cardiac failure in pulmonary tuberculosis sequelae—Pathological
findings— : Yo TAJIMA (Nakano National Chest Hospital)

Special comment : Ambulatory and home care of patients with chronic respiratory failure
: Kazuko MACHIDA (Tokyo National Chest Hospital)

(Received for publication October 23, 1987)

Though the registered tuberculous patients and new cases have been decreasing year by
year, we still have a lot of tuberculsosis sequelae with severe clinical complaints, such as
sputum, haemoptisis, cough, and dyspnea, as there was about 3 million tuberculosis patients
about 30 or 40 years ago. Of these cases respirocirculatory failure has been a very
important topic and it is necessary to know how to manage these complains.

This is the reasons why the president of the society picked up this subject as a topic of
symposium.

English summary of each symposist appears at the head of each report.

* From the National Tokyo Chest Hospital, Kiyose—shi, Tokyo 204 Japan.
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EPIDEMIOLOGICAL STATUS RESPIRATORY FAILURE
DUE TO TUBERCULOSIS

Taro MIWA

Few reports on chronic respiratory failure due to sequela of pulmonary tuberculosis has
been made in spite of its considerable number of cases as estimated from the former spread
of tuberculosis and the ageing of expatients. Examination of several reports revealed
higher reliability, also taking blood gas values into consideration, of those estimates from
medical certificates according to the Law for the Welfare of the Physically Disabled
Persons and their usefulness as formal data. Therefore, consideration was made of the
above failure on the basis of not only national records of 1980 and actual survey in Nagoya
City in 1985, but also actual state of outpatients of this hospital and aggravated cases
experienced by the author.

1) Respiratory dysfunction as internal disorder showed a frequency of 40—50 per 100,000
population.

2) Respiratory failure due to tuberculosis represented 40—64 % thereof.

3) Fifty percents of them showed PO,>71 Torr, and were classified as no respiratory
failure. However, the application rate of respiratory failure cases was estimated to be
less than 50 %, which offset the above.

4) From the above findings, the prevalence of cases with respiratory failure due to
tuberculosis is estimated at 20 per 100,000. However, about 40 % of acute respiratory
failure occur from PO, normal persons, and if these cases were added, the prevalence of
risky cases of respiratory failure due to tuberculosis could be estimated at 32—50 (38,000

—60,000) per 100,000, and the actual number would be 38,000~60,000.
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ABNORMAL RESPIRATION DURING NIGHT IN PATIENTS
WITH HISTORY OF TUBERCULOSIS

Motoharu OHI, Masashi HIRAI, Kazuo CHIN and Kenshi KUNO

Sixteen patients with history of tuberculosis were studied to asses nocturnal oxygen

desaturation.

All patients were non—obese.

In eight subjects oxygen desaturation was

associated with non—apneic type (hypopnea type) especially during rapid eye movement

(REM) sleep.

Oxygen desaturation caused by obstructive apnea was observed in the other eight

patients.

The patients with hypopnea type had lower FEV, o % and higher maximal PtcCO, during
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REM sleep than the apneic type patients.

55

Three patients with hypopnea type suffered from hypoxemia (SaQ, less than 80%)

for 93.5 min, 36 min and 12 min, respectively in spite of breathing oxygen.

Changes in

PtcCO, between awake and REM sleep were 25 Torr, 16 Torr and 21 Torr in these patients,

respectively.

respiratory failure with conventional

They were remained to be admitted for longer time because of unstable
therapy

including oxygen administration.

Polysomnography in these patients suggests the need of assisted ventilation during night

to prolong their life.

Key words : Patients with history of tubercu-
losis, Sleep apnea, Sleep hypopnea, Chrooic
respiratory failure

F—0—X : EGREIE, IR, EIREFR,
1S PP A 4

FC&IC

MEIREE OFFFTic & b, AR 0 SE([E] O FERE 5B AR
HBEVRAROFEREL B EMNHSMERLD, Thid
BEIRIG MIPREER S LT EponT0naY, /24
Fyx—y-RLEORBIE =5 —KEOHESICLD,
BERR N, BHARIMBRRLFRE (Sa0,) MMETFL, MR
EWRREY, MbAIEY 3L T bRIREOIFRERIC
& B EBRIMAEOBLAHE S h, it OMERTY,
REDRRIEY O—HEEZ SN TV 5,

RER AR IR RIS BV Tid, HEIRFRFFPREE I KA 5
&, BFERICK B Sa0, DIETE, HROREIEE &b
Sa0, DEIE % D & T EFFRE (A) KU, EEERE
b I Sa0, DIETF AR TEFFRE (H) &t s
N, HERICSWRKES (REM) EBIRIC—HL T,
& 51T Sa0, »ET E (KD,

HEoOFRE LT, IEEHERE TI: REM EIRFL
I 75 & ORRIRFBIREE) B T 4 2 45, HREOIES)
1200 L, Respiratory Inductance Plethysmogra-

p————— 60 min

B. ZicEFHRED Non-REM EEIER D Sa0, PteCO,
DEALERT, HIAEIERE O REM MR O
SaQ, DIET &, PtcCO,D LRERT,

phy (RIP), My, MEMoFRMZEILORETE, H
TEBNOZEAL L FIRRIC I OB X IHET L, ERoBx i
BEING 3 EMEINTVE T ELDY, FREES i
AT L 0 ERRETEE S HIFR S hTw 5 &, Hic REM
ARy DR B S B OB T A+ RE S v, &
BRI LD ERRMECE/ERT D EEZ ONBY,

AR, EEIRICRE S ESGE RO BB O RIRIETIC
0, BRGEEOREIC & D EXEOE % KT AN
WRIR &, FERRIE 7S & ORRIREL OIEE) b 4K ¢ 5 X
FEDR, HIHthiXtE, RICPAZEM: L B 2 RAE O 3 RIS
Fohav,

ERARICB VTR, HENKO Pao, 25, BEC, ~%
7 bV BRRAHER EoRUBERMichd D, BIERKO
ABBVIEHICKD Sa0, DBEILER LS, %
BB I & 2IERAL TR, WFOEFL & TIRRES)
DHIRE N, F R EREE O 72D I IENERE S
, MNOBEREEENDIZVY, AbsVI3HK
XD EBRMESBALLLTVWEEL SN B,

Ay vV Y LTE, BEEBREESCREE=s—-%
TV, AREBTOREREFFREEOREIC>VLWTHET
%,

ik e MR

Bifz i 10—20 7T, C3—A,, C4—A Ik V&L,
IRBKEX, A & » OFFER & b EERASREIC & b IR
BB ¥E LD, 4Eid REM IR, Non—REM HEHR
WL T2,

Ry — I 29 —ick h BEOoKF%E, RIP T
& 0 Mois, B OFRESOELELFEL, Sa0, BE
NBAF VA -5 — Ik DREEL, FolLEBEX%E8F +
YERNLaA—4F—IT1cm/sec TitdkL, 7 Stow—
Severinghaus B # K PCO, BRI & » K PCO,
(PtcCO,) 2MEL, ThdRF— 5 L a— 5
L7



56 B He3& HE 15
x1  ARBIOBERIRR
Status Broca
Subject Ri Complication [Sex| Age BL |BW |Index |%VC| FEV..%| Pao, |Paco,| pH
ight Left P
Lung Lung (y.0.) |tem) | kg) | (%) (Torr) | (Torr)
Group H
1 TP PP . F | 55 160 |41 |—24 52 52 55% 75 7.36
Caries
2 o I M| 42 142 |39 |+ 3 - - 67* 62 7.36
Kyphoscoliosis
3 TP, PP PP A M| 58 164 55 - 5 35 70 70%* 64 7.36
4 PP PP A M| 56 168 |59 |— 4 52 54 61 46 7.40
5 TP A F| 64 147 132 |—23 42 39 59 52 7.40
6 PN M| 60 167 |42 | —30 39 74 58 46 7.39
7 TP M| 85 156 |36 |—29 38 59 63 48 7.38
8 rlVy Bulla M| 67 162 |38 |—32 58 43 57 54 7.40
mean 57.1 |158.31 42.8|—18.0| 41.9 55.9 61.3 55.9 | 7.38
SD 7.5 9.4 9.4 13.81 10.0 13.0 5.1 10.3 | 0.02
Group A I
9 |TP Tp | recurent M| 65 [170 |43 | —32 | 46 75 55 61 | 7.36
nerve palsy
10 TP TP M| 68 167 |42 |—30 36 61 64 53 7.37
11 PN A M| 50 178 | 46 |—34 44 76 65 54 7.36
12 PN M| 66 165 |54 |— 8 39 71 67 66 7.35
13 TP, UL M | 60 164 |47 |— 18 27 95 63 60 7.36
14 PP M| 53 164 |53 |— 8 101 83 88 42 7.40
15 bIV; M| 58 158 |61 |+ 17 60 45 89 43 7.38
16 PP M | 54 165 |62 |+ 6 93 7 82 40 7.39
mean 59.3 |[166.4| 51.0 |— 13.4| 55.8 72.9 71.6 52.4 | 7.37
SD 6.6 5.8 7.7 18.6 | 27.2 14.9 12.8 9.8 | 0.02
P NS NS| NS NS NS | <0.05 NS NS NS

T :Thoracoplasty, PP: Pleural Peel, A: Asthma, PN:
* : breathing oxygen
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TH - 12o MHERERE, IMIKA 2 S FIEEA S 2 &
FNTWVI,

] S

REARIG O IR ¢ 4 — v OFisE & b, HRIRRFFFIREE %
ARIEHECAKETAE, AR, HEESIC8HITH -
to (& 2)o

H#M T, FEV,, %W EBICEL, REROMBKA 2
13, BREBAFSED, Pao, BEKL, Paco, @m0
MhidH 5505, ABWICRMKEY AOREOBVHILEE
NTVWBHHTHEEELLNS,

H#& <k 8 Btk 3 Bl T, (EERSRIMAED 72 DEFEBA
%1T - TWid, Non—REM BEIRKS 2 Bl THIK Sa0,

Pneumonectomy, UL : Upper Lobectomy

1370 %LIF &5 0, REM HRIRE 2§ TRIE Sa0, 13
60 % LI T &1 5 to TS DERNZLHIA Paco, 60
Torr L ETH - 725 % 7 PtcCO, & Non—-REM,
REM BEIEE 5 Lo

AR TE Non-REM HEHE T, 2§ THIE Sa0,
370 %L F &5 0, REM HEIR T3 3§l TRIK Sa0,
1260 BLITTH » 2o 1 B2 » OEEFEKEL (Apnea
Index (AD)) TR, PHBVbDbH 0, IEWHHHLE S
N25UTob0SY0ETHY, PAZEEETRIC
£3b0%FEE L, PteCO, DZA{LE, Non-REM
MEIR T EA T 545, REMBERTEFICEALE» -1
», REM BRI, BEOD Sa0, DIEFDOk®, &K
PCO, BB O RGHRILL L0 & W REM BEIRSEC 5
BhotehehEbELZON5,

MEARIGIER R OB &, RREHEOMGETE, HE
3, BEEEAE, ABRLTOAHESE, $h&
BUBEZI TV AHINEZ L, BEELEVWHLEEL, H
BITEOEEEL LD, FRAZOKRFIHES bDLEFE
Ao B,

—F, ARITIE, BEBEMSEL, FRAZOHI
ORlicRoh, i, MMtEORVAITLRD SN, B
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%2 BEIREFD Sa0,, PtcCO, DZEAL

Lowest SaQ, (%) Max PtcCQ, (Torr) S<a{%2% Al
Subject
DU awake | NREM | REM | ape| NREM [ REM [ 5y | Norin)
Group H
1* 86 66 41 80 89 105 93.5
2% 93 68 24 58 70 74 36
3* 95 92 69 62 72 83 12
4 90 85 63 50 52 56 46.8
5 92 81 70 - - - 14.5
6 89 86 76 45 48 49
7 96 95 88 44 47 52 0
8 94 84 - 55 58 - 0
mean 91.9 82.1 61.6 56. 62.3 69.8 25.5
SD 3 10. 4 21.9 12. 15.4 21.8 32.5
Group A
9 88 60 46 63 68 61 81 3 72.7
10 94 83 57 52 54 52 17 6.6
11 94 88 78 46 49 50 1 2.1
12 91 56 39 57 68 68 37.3 44.5
13 92 7 72 - - - 5 7.5
14 92 78 - 40 43 - 5.3 50.0
15 98 95 88 40 42 43 0 4.6
16 96 95 95 39 44 44 0 1.2
mean 93.1 79.0 67.9 48.1 52.6 53.0 18.4 23.7
SD 3.1 14.7 21.2 9.4 11.3 9.8 28.4 27.8
P NS NS NS NS NS <0.01 NS

* : breathing oxygen

EBFLTVWE D EEZ SN,
z ES

FERGIRBIE I & B PR H 2 R E LT, )
VAT T T 4 —EIT, MRIREEEIRER A H R,
ARG 2 &, 166 HE, ARELIC8PITH -
1o

SERBI Dz 20 %L EORER A Blids <, AR
BT HAEMEEFERAEEE 25, AlOFEWHIT
bILm A RO D -t FMERERERIE, MEIERYE R
BE, MifS e BiE O R I ERIfR E B, A Ik
KiREiE EBERECAHLELbDEEZ NS, E12
ATDDIVE DTS, FEEARE] TR 5
& Sa0, PIEFRKRTH -7,

H# T, Paco,60 Torr Kl kTdh % 34T, BE
JAIEhhb 5T, 8 Sa0, D80 %BLITFOE FH
(i‘rﬂf:o

HHE ABMORKTIE, HETFEV, %D F

RTHb, &7 REM EIKF O PtcCO, WEBEICED -
7o

5 &, RN EE ORE T, HETH,
B7u v rokd BBKEOEC XV BRREE 0L
T554706DTIE, REMEERRIC X 0 (EIFK & 7S
D, MAKEREE I ERLY, Paco, D LANEET
B nE, KEZINEOE/LEHKIETES, LLL
Paco, D LAMNEE TH NI, BREEE D HAICHRE
BHo, ERL, 2TRENEN26%, 24 BEZRA
Z{T->TH O, ERAMEHSEREL o

ABIT I, MEPPIREFRER IBA S NE, FFRO[EIE &
L HIHRRBA SN, BROBRBRALELYD, BERA
DR IGMIEIEGR &, R ORROKE STk 3,
FER BRI © D EEIEIRE] <13, BERBAIC & - THIT
B RE T, MR LA L, EEHRE
13 EDEMBERAOHRSRFENEY,

AR IR H & PR OBBRIGBEAED & A RHTH
B0, D1ad & SBEBRAIC & - THARE OER K
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M OEEs B 1E

#3  EREIPRER &FRER

Follow—uj Admission Home
Subject | Time (A% Time 239;)/\. Oxygen ;I;ga;gheo—
(Months) (Months) Therapy y
Group H
| * 130 98 75 + -
2 - + +
3 * 64 45 40 + +
4 * 96 70 73 + +
5 64 45 70 + +
6 40 19 48 +
7 36 2 6 + -
8 - + -
Group A
9 - - -
10 99 6 6 + -
11 16 6 — -
12 22 2 9 - -
13 -
14 - —
15 - -
16 — .
*: Dead,

EOHIETERWEARED D, BERARFARG E DXL
Bk - THHALHBHERS R HEEEZROKT LI
ERITIR, FROEEDOI DI, BERBED, 510D
HET L2 NLFRBSBEEEL SN b,

D

2)

3

4

X o

Guilleminault, C. et al. : The sleep apnea
syndromes, Annu Rev Med, 27 : 465, 1976.
Boysen, P. G. et al. : Nocturnal pulmonary
with
obstructive pulmonary disease, Chest, 76 :
536, 1979.

Mezon, B. et al. : Sleep breathing abnormal-
ities in kyphoscoliosis, Am Rev Respir Dis,
122 : 617, 1980.

Mecnicholas, W. T. et al. : Nocturnal deaths
among patients with chronic bronchitis and
emphysema, Br Med J, 289 : 878, 1984.

hypertension in patients chronic

5)

6)

7

8)

Tabachnik, E. et al. : Changes in ventilation
and chest wall mechanics during sleep in
normal adolescents, J Appl Physiol, 51 : 551,
1981.

Johnson, M. W. et al.
activity during sleep in chronic obstructive

. Accessory muscle

pulmonary disease, J Appl Physiol, 57 : 1011,
1984.

Rechtschaffen, A. et al. : A manual of stand-
ardized terminology, techniques and scoring
system for sleep stages of human subjects.
Bethesda, Washington DC, National Institute
of Health, 1968.

S IE R BRAREIEIR R IS S BRBA DR
B, WKL FE IR 58 R IR,
236, 1983.

9) SHIEE | BFRRA O BRIRFIFR R i< RE SRR,

%, 5 : 1150, 1986.
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MANAGEMENT OF RESPIRATORY FAILURE IN PATIENTS
WITH SEQUELA OF PULMONARY TUBERCULOSIS

Reiko KISHIKAWA and Hideto TSURUTANI

Therapeutic intervention in acute respiratory failure and acute exacerbation of chronic

respiratory failure were studied in 105 patients with seque'la of pulmonary tuberculosis, 42
patients of them died inspite of intensive treatments.

Based on our study on 63 survivors with 115 acute episodes, the following results were

obtained.

(1)

The main causes of acute episodes (acute respiratory failure or acute exacerbation of
chronic respiratory failure) were lung infection and heart failure, which occupied more
than 70% of acute episodes.

Mechanical ventilation was indicated in about 13% of the acute episodes with progressive
respiratory acidosis with or without coma. Four days are required for weaning these
patients from mechanical ventilation.

More than 80% of survivors were treated with oxygen therapy, fluid infusion and
antibiotics, besides digitalis and bronchodilators.

Two groups of survivors were observed. In one group, arterial blood gas tension (Pao,)
rose over 70 Torr within one month from 46 Torr on acute episodes, while in the other
group, Pao, did not rise to 59 Torr or over one month after starting treatment.

We suggest that home oxygen therapy is recommended to the patients with acute
episodes who have hypoxemia after recovery.
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T CoIC

LUBED ABLRERI T, BEFD43 Hh 5 60 4 TISFERAR
2L LTHIFHBBFINT VS, ZDOHHTHikERE
KER & 3 BIEGI 283 BITHR B LY, Z D8 7 EIHH
EMBREFEICLEbDTH B, T TR, hoEEd
BRABIE 1T & 5 PRI 2B OISR 2 W TR 2
1 AHUNTHEBLEERNE 1 A AUEEL CERL
FIEGNC D TREICAEER 2 RICRET Ui, 728, B
R IBIIRIMN A R 8 D 23 B OVEESE & BEPRIE R H> & HIWF L
TW3,

HREEREF

iR, Ykic ABE L 7 SR RIE i< X 3 PR S
1056 Tdh s, B TIF (75.2 %), ik 2641 (24.8
%) TEHERIZEM 64.119. 95, ZH60.8+11.8
W%, RAETII63.3 104 TH B, ARFERFOBEEH

H5bDF 316 (29.5%) TRTREREZF-bD
24, FHUIBRINT D A5 TBITH B, T3 O DIER B3
% F8% L CRPIRCRSRIE £ TOHIRTIE 28.3+13. 1 4F
EEFECRHTH B, 1056105 BABHED L WHIIZ 8
Bl (7.6%) AT, RORBEE LA LDLEDTEE
BRBEZEH LTV S, MRIKETRIMGHE - [E&EX
RS & OFAZEMEREE D 13 hHIIE R % & 0 1R O R
BI~12%ic A o n, KJUEMEE SESRERE
b6%ES B, MENTH 6.7%) ILASRTVS,
FitECVEBEE L CH 5 DT 1581 (14.3%) Tdh 5705,
KBRS - &2V, FEPIRBE T IR 14 61 (13.3
%) WRHELL, KROTEMEOEE (8.6%), K&
Ik (5.7%), BEE (1.6 %), SMEE FFESERLE
THb, FRALDORIE « MEHICIIINODAHEDS
BEL, REAESEELZRKICEE LA EL SN
%,
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&1 H B B K
(a) BB & IETH D HEERER

B ERK B (B B | B T OB
Lo - ] 5 8 (50.4%) 9(21.4%)
i % 30 6

{iﬁ;% [% [2
& g 5 1
~ & 29(25.2%) 2 047.6%)
E R K M 9(7.8%) 0
[EX MR RIE 9(7.8%) 0
fifi ¥ 1(0.9%) 6 (14.3%)
ffa B % - IR e 2(1.8%) 4(9.5%)
74 i 4( 3.5%) 0
z D fth 3(2.6%) 3(7.2%)
& & [ % | 115000%) | 42 (100%)

(b) EEPRELBINCA I HEEBER (EREEHD

1A UMW 1 RUL
fiti « I8 R B 2 8(44.4%) | 3 1(59.6%)
T - 13(20.6%) | 15(28.8%)
SVE XN B FEAE 6(9.5%) 3(5.9%)
B & 5 M 8 (12.7%) 1(1.9%)
M R R 1(1.6%) 1(1.9%)
L 1 3(4.8%) 1(1.9%)
z D M 4(6.4%) 0
& i [ % 6 3 (100%) | 52 (100%)

HRRUEBE

1) RS O FAE I O BRI A

KR D 105 Bl FHA RIS 157 BIFERAL I > TV
5, ERAEEH 63F) (115[E) LIETHI 42 Bl THK%E
HBHE (F1@), MRSFELI X3 b0 58E (50.4
%) Lfkb % CEHAEED, ROTOAL 29 [E (25,2
%), BRZM M (7.8%), WMBFKIEIME (7.8 %)

DIETH B, FEFITIIFELICE 5 ABERFDOJFK /R L
TWBH, 208 (47.6 %) &HHOE BILALE, KW
TR 9 B (21.4 %), Mg 6#1 (14.3 %) DIE
T, HHEHE DEVEBE TV D,

I HAEF] 63 B (115 [A]) 122 W THE R &R DR
Rzs2E (F1b), HEGES1ARAUNDEHET
R e Ko 28 | (44.4 %) THRHEL, RVT
DA%, HASH, TWEFEME WRIMEEDIREE R
REb ShTwb—7F, FEEks 1 » R EELL
FEH) TR« KBRS 31E (59.6 %), LAZ 15[
(28.8%) O_FHTHREBEDON TV S,

2) ANTFRRZROfERH

O Ee3E E 1S

:nQ@F@:ﬁbnt$%®55 F IR AL T
- BEEEOHBKOWEICERE LA TEREHER-H IOV
f&ﬁtt(§2%

105 1] 157 Bl E T A 5 & AN TFRR2HE HEIER I 36
| (22.9%) T, £0 5 BbKEVHEREL SN
Bl 8Bl (7.6%) TH 1o TNEEEHEFELTHIC
B EHER 6361, 115ED > B 15[ (13 %) icf#
Mah, 4EMEE41H, £ TH 10 BRI HERR
LTWa, FEEFI TR 4250d 2141 (50 %) (&

h, 6.2 HEEEAIVEL, 3HRERCbhID
BEiS B T BT LT,

KD N TIFR 2 BRI 13, 80 % Dl Bl
SHEIRICE 2 ERHEENH O, FT7/ —EBH /LIS
LNTVW3, BIREHOBIRIIA 2EREL VT ¥ F =
v 2ARLTHEY, WEROEBRBRKEIIBRRT L
Kk hESNTS, MIERRIC & 2 SRES R A
DRENS SNT, ALFFREZSAY - TV R84
£\, BB COyFVva— v 2BEFERTH %, Pao,
% 60 Torr B ICHEFF & 2 IR OBRFRFEET, Paco, 48
FRLpHMELE RS 3 &5 THNIALFFROE
&Y,

BB O Mg A 2 E 1 pH 3IEEFIEH/LLTBY, L
HOEBHARTH A EMHEL T, —F, LA
D BIRAI I O BYIRI 4 2 8 3 A AT b U CIERE SRAF A
D% L, P Paco, KU pH DRE RS B LR
HTIRBOPEFEIRE O,

) IR EOEE

HEEAICBOWTATLNERIANADREFEE A5 &, K
IR & O IR, R, TR ERE S ERREE
DU 5.5 F 70 BLLEORTHEITE N TV 5,
BRI 1 A AL EDh - EFITE, SRLAL KB SR
BRI, BHEREISZERS N, BAEE, 2704 F,
FIRFIOM & 50 LI OETH 5, T DbDIRE
DHEMNEB VDI, Sl L& HICAHESEFITE L
TlickrEBEbhG, BUTERETICIAHMEEL
TIEBNC B W TIREOHEE S E V. T O, THRERE
ik, 27 o4 FIZoLTHERPERIcZhZThoiks
BRI R CIRA B EDONREZK 3 IS/RT, BREEICRAY
2 5T0.3~3U/HBMAINTHY, 1HHALUNICERF
LEREBITS 14 %5 1 » AU ERAZEGT TV 5, 1
HEggE I mE T2 0w, Y 28R Lo
EEED D, 2704 FREOBRSHFEI—ELTVA
WS, BELAMIO A0 10 HUA O HER I3MHE &
b#1/4 T, RO D 3/4 3k L THERShTVS, K
ANFEETRaI VY 7Ly - 0EEIRbEL, T
WAL TOBEEBE W,

4) FEIRRHA O M # R R & R RE

TERERIR O ESIFR T OBIRIMA RFTREA S & (&
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£2 ALFREOMHASE L PR UBIRMA X E (1056, 157[E)

ANLFR 28 A 36171578 (22.9%)
S8 U B 861,105 ( 7.6%)
£ F B 74 | Bl
ANLFF 25 A 15,115 (13.0%) 21,/42 (50%)
R 218RUT 41 £ 2.3H 6.2 £ 5.7H
(1—9H) (1—198)
2282 E 26H 31H, 87H, 187 H
Pao, (Torr)| 62.1 = 22.7 53.3 £ 23.1
FAtE Paco,(Torr) 89.0 £ 14.0 75.0 + 28.4
pH 7.176 £ 0.06 7.232 £1.121
Pao, (Torr) 79.9 + 21.8
Bl Paco,(Torr) 52.5 + 10.8
pH 7.409 % 0.063
(N=15) (N=17)

R3 HRETOYRBIARASSEE &L RA BB OERSEE & Hik

A G 1 71 HERBY 1A RE LB

Bema(1 7 ARIE) 8.5

7 (14%) 39,748 (81%)

WK R K OH B 25.9

+ 19.4 H 41.5 £ 36.7 H

HER 750 £ 450ml/H | 730 + 510ml /H

ZFu4 FI0HBA 5,20 (25%) 7./21 (26%)
YTy - 15 (65.2%) 13 (50.0%)
YNNTRT A F— 6 (26.1%) 7 (26.9%)

IPPB 5 (21.7%) 10 (38.5%)
NY FZRF L - 5 (21.7%) 2 (7.7%)
E OB oM &k A 24 (77.4%) 21 (65.6%)
B 4 B A 7 (22.6%) 11 (34.4%)

- g 5_0 190 4 LBY), Pao, (3#4EH 46.6 Torr Th 5, HEEET
B % &W i, 1A RLNHERITIE 72.547.9 Torr &IFRARL
B A g Ik LALVERLTOWEDI LT, 14HMEEL
w Mm; T2 59.3+6.9 Torr T, % 7 IR AL MR A AR
s gm P L TRV, Paco, ME TR, pH i3 FRSKHK

THBH, BEMRTIRELEREL, HEOED
277 T .— T BLNIEV,

R WP OIF MR (24 FBD &, 1»AME
R ﬁlml ZUERTRIREOE L WEARRELRL, 18
& gﬂm__; & (FEVL) @ 770ml LIEHiDiv, Thid, B
+ % ﬁ,jl ) K bEBRIMESA SN BE T EE—HT 2, CDLD
PR— I BRI PP SRR E A L WER TR, REHICA -
m. , THEBRIMEA 4 2729, #kE L - BRELESNL

3 1#ABE (N=48) EEL-TL B,
12 RER (N =5D) #5010, MBI B B IS RRIE O MBI
X BEAEOHEE (B ToMB) TR DMK A AR &, BIGE O FFIRSEE 2R L TV

— 61
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B O E63EBE EI

£4 RERIROBIRINA X EOEL (ESHFRT) &

[=)

=

B AR D VIR RE R
A I
% E M

14 LA 17 AL
pH 7.363 £ 0.074 |7.399+0.042 |7.380 £ 0.051
Pao, (Torr) 46.6 + 9.2 |72.5+ 7.9/59.3 £ 6.9
Paco, (Torr) 51.5 + 11.9 [46.2+ 6.1|51.2 £ 838
FVC (ml) 1770 = 630 | 1290 = 700
%FVC (%) 56 = 18 41+ 20
FEV 1o (ml) 1060 = 380 770 £ 300
FEV 0% (%) 63.6 +£20.5 | 68.0+21.7

(N =45) (N=38)

®5 EEMBEHEE (236D
1) BARSHAOBIRIMA X E (N=23) £ & 8

PH Pao, Paco,

7S IR T | 7.38240.033|55.0 £ 7.1 | 53.1 £8.5
BEWMAT | 7.369+0.051|72.7 £9.6 | 54.2 £9.9

Torr

2) BRI AERAE (N =23

%FVC 38.6 £ 11.7 (%)
FEV 1o 720 + 170 (m D)
FEV10% 63.3+21.2(%)

%o ZEGIHR T Pao, 55 Torr T hypercapnia Zf -
w2, BERAKCLD 72.7Torr & EFL, L
& hypercapnia ® BALIZA SN TV FRRIRRERR
B %IHIER 38.6%, 1#ME 720ml EFL4ITRLI
e 1 H BLLEE L KRR oI V. 18HELEH
OIBFEE LTI D& S SR L THRR S RERT
H0, BELTOERREE & O ICBRREEERT 27
EMFEEOBABMLER BN S,

GBI T 1T & B PR A DR SR I » L TRET
L7,

(1) FER R L QERIZ, M« KBRS L OA2T 70 %
DlEE®, ERET1IAAMUEBELLAITIEN%TS
2. (2) ATIERDSERE I3 22.9 % TH 5, FHHITIE 13
%, BRIV 4 BTh B, BEHICIEmEDT v F -
v 2 AR, 80 BIcEHMEELBD I, (3) BFHRE,
ik, PoAEWE I 80 BB S, HEET
1h BULEofl ol ROH, SILRIOREHE
W, (4) FEREEEF DY Pao, 13 46 Torr TH 5 7, E R
B 1 4 B LI CTEM L 2 f 13 70 Torr 28X, 1
# B E B2 EY 59 Torr TRERALIREE RS
BEIHE V. 5) REMT OIFRARIKEE RS 5
ICHEBBREIEZIT Y0

X ik

D EH # . kAL, BEKKEE 24 D 1179,
1986.

) ARHERES . 2B ORE, HRER, 18 : 2225
1986.
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PATHOPHYSIOLOGY ON PULMONARY CIRCULATION
IN PATIENTS WITH TUBERCULOSIS SEQUELAE

Yoshio OHTSUKA

122 cases with chronic pulmonary disease underwent right heart hemodynamic and 133
autopsy cases with chronic pulmonary disease over 5 years period were reviewed to assess
relationships between pulmonary function tests, blood gas values, ECG and autopsy studies.

Causes of the former 122 cases were pulmonary tuberculosis sequelae (53%), COPD (20%)
pulmonary fibrosis (7%) etc. and causes of the latter 133 cases were pulmonary tuberculosis
sequelae (44%), active pulmonary tuberculosis (26%), COPD (14%) etc., and the following
results were obtained.

1. Relation between mean pulmonary arterial pressure (mPA) and Pao, in patients with
pulmonary tuberculosis sequelae and COPD were investigated. mPA in patients with
pulmonary tuberculosis sequelae was much higher than in patients with COPD.
correlation between right ventricular wall thickness (RVWT) and Pao,, however no
significant differences were noted between the two diseases.

2. There was no significant difference of blood gas values, mPA and RVWT between in
patients with thoracoplasty and/or pneumonectomy and no operation. Only %VC decreased

In case of

in patients with operation.

3. We examined criteria of the electrocardiographic diagnosis of right ventricurar
hypertropy of WHO, Sasamoto, Flowers and Sokolow & Lyon, in catheter cases and
autopsy cases.

4. There was a good positive correlation between the wall thickness of both ventricles, hence

63

patients with right ventricular hypertrophy accompanied left ventricular hypertrophy.

L&l

BRI & 2 DAL HE L H, FRIRSH
THABRTH, L2V EREITERE LTS,
COPD MEEMEINZ L HIKB->TELLERVE, W
FRBEPETIIEBBEIC L Z 00Dy, 2
T, Bl 5 M (1982~1986 4F) 4B T FEK IR HEIE
& U B HIR BEE ICT - G0 7 — 7 VIR

BTHIRCFRIIC OV T, s & PR EREE &

DI, H 7 —F VHEITH & ERE) & OB, ks
B 3FMCBEOTEIC L 8, LEROAEEK
HERLEEBRALE LAEOTHER LT,

MERUFE

FiA 7 — FVIRE X 122 BTV, WRKZOEER]
NIRIZEZ L IRT EBY TH %, EINEIRES TH
D, G 7 — 5 VIREFZ 2R R 2 H] 18 i
ALOWBHICH 2 b0, SIE, EMtERESD
EOROMEEERBREE Lk, 047 —F VBB
Swan—Ganz thermodilution catheter TTV), HIE
& LTid mRA CHEGHERE), sRV (MEHAZET),
RVEDP (AZEILRMELE), mPA CEHEMEIIRL),
PCWP CEHmBIREAL), PVR (HIMEESD, C.
L COVRED & L& Ui, HIROMRIEIR2ICRT LS
I 133 BT, HRD 3 v b o — VEHDLERE, R
BEEBOBE DIV 26 fil T, SIROGANE XA EEE
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it £
12261 (597, #25)
£ #5 59.3 £ 10. 7%

EEBIAR
i &6 1% 14 & fiE 6541l
BHRE XK 11
8 MK E 13
B 4R HE RE 8
i ¥ 10
z D i 15
12261
x2 = ® #
%t £l
13361 (8 97, 2 36)
B 61.7 £ 11 45K
B EBINER
i M 934l
(HF%H) 35
HEER () 58
8 M SUE % 7
8 MK E 12
i #R M GE 15
z D it 6
133
Control #

26/ (18, % 8)
S 60.5 + 12. 685

B, LER, AEEEE, WEROEE RROFEERL
L% L, fiil#EIZ%VC, FEV,,%, Index &L,
BIIRMMBE S Pao,, Paco, & L% L1

15 1#

£ 3, HLA T —F VIREEMGH ORENICX 2.0
# 7, BRI, FHEEOREMTYT, EFHEE, ik
HEMSIEHIR (%VC=80, FEV,,%=70) i< & 2 i
WiRTH 8 Blis & T, AR TREMKREE (p. the)
AEAEL L THET 5 &, FHE p. the. 58 4K &~
fiSHE (PE) 7368 5iR&miTd » ichs, 1BHUREX
% (CB), Mi##tiE (FLD) & 3AEEELL, Pao,
BREBTHEZEN L, Paco, 3 FLD, CB» p. the.
LENEEEED, %VC I CB, PE# p.the. &k
~NEfE, FEV, %3 p. the. &~ PE 3/&fE, FLD
I35, index 3 CB, FLD 45 p.tbc. LHLRGEHET

B EeE B 1S

Ltzo BHOH F#E1d CB A5 p. the. &~ sRV, mPA,
PVR TEE%2/RL, FLD » PCWP Q&% /R L 72
VNEEZEIS P - T,

%413, HRFIOEEINC X 2 ERIM, fhikeE O
S METY, £ p. the. LENPE, FLD i3 &6,
Pao, BEBETOHEEN L, Paco, i FLD »EMH
R LT %VCIE p. the. EHABERGHEE & PE
EfE%E R L, FEVy, %3 p. tbe. &t~ PE 23&EfE
R LTz DIEOFHRE R G EREE (RVWT) A% p. the.
5.5mm EHERBBHER 4. Tmm ELENFEICE» -
B, MEEEOFRENL, LERE, AERE, MEk
OFE, KREROFAETOBEZFBDONE -7,

X1, AL F—F VERBIO Pag, & mPA @
B%% COPD, p.the. D2EBICOVWTRLTVETS,
COPD ®N&R 1 CB11 4, PE13#I T& b, COPD
D Pap, & mPA OMBIZ r=—-0.49 (p<<0.01) p. tbe.
® Pao, & mPA @B} r=-0.57 (p<0.001) TH
B, 2EETHE TS E p.the. DFEH COPDLE HN
mPA 2&EfE%A/RL, Pao, DK FIZfEL 2 KED mPA
DZEFFHKRT 2HEAPBED St

213, HBRFOLHEREE (RVWT) & Pag, D
%% COPD, p.thc. ® 2 FTREBICODWVWT/RLTWL 5,
COPD ®WiRid CBT7#l, PE12fiTH %, COPD T
D Pap, & RVWT & r=-0.56 (p<<0.01), p.tbc. T
12 r=-0.35 (p<<0.01) OMHEAERL T3, 2KE
I~ & Pag, 28 30~50 Torr L{EfEDK 2 BRE D
RVWT D375\, Pag, #350~70 Torr K p. the.
DFH RVWT SEREEK & 18 5 6{[] 2 b 7o

%513, BHOBHEIC X BHBRPIOLETT, PEE
HRREtOREL L 2HEETH, BRI, oA
AR, LAZYEHE, %VC, Index, Paco, M
Aot

#6113, HA0AF—FVHETHITO p. the. DFHD
HHICEAHETT, %VC DAFHEIT - I BEDP/NE
WETH » oo FHOARIGIEBEIZ O A 15 F1, it
D& 13 F, MIZBEIE + Hit] 15 T3,

%713, HREITO p. the. DFHOBFEEIT & 5 LR
T4, FMORFRMEKE DA 9IFI, o s 9 6,
MBI + it T H T4 %VC, FEV,, %, Wi
MicHEBEEMEDONE LT,

#8113, figplco R 5 —LEBRICL ZHERKD
REERT T, HERK ORI WHOY, A,
Flowers®?, Sokolow & Lyon® %{#M L, Flowers
score R TIARDOEKER 104, 78, 44, Skolow
& Lyon 13 318H, 2IHH, 1HHIEEEZLA TS
¥ Lo, AFERKIAZEREEL S5 mm PIEE LE LT,
sensitivity=true positive with a positive test/true

positivesx100, specificity=true negative with a
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1988 4 1 A
%3 HLATEREFOREAR
B C.B. T i 4% 4 iE H
A ¥ n =65 n=11 n=13 n=3§ n=10
i B | 584+ 7.7 | 56.1+16.2 | 685+ 7.1% | 630+ 11.2 56.4 + 6.1
Pao, 59.9£13.4 | 54.4+ 7.6 | 63.8+14.4 63.0+£16.1 | 80.2+ 7.9
Paco, 5.9+ 8.6 | 45.6+ 6.7* 47.9+10.7 41.4+ 5.6%| 37.8+ 3.6
%V C 36.2+ 9.5 59.3 £ 26.5%* 59.2 + 16. 3% 53.2 £ 28.7 88.0+ 6.6
FEV,.o% | 623+16.2 | 61.9+16.1 | 45.9+17.5% | 91.2+ 8.3%| 83.0+ 8.6
lindex 2.1+ 6.8 | 33.2+20.3%| 235+ 7.9 46.0 £ 22.6% | 67.7 + 12.4
mRA 43 £ 38 | 27 129 | 6.0 + 3.1 3.6 + 6.5 | 3.4 + 4.7
sRV 40.9 £13.2 | 32,2+ 10.3%%| 37.2 +10.7 37.4£17.0 | 25,9+ 7.5
RVEDP 6.8 £ 54 | 4.9 + 40 | 82 + 3.6 56 + 4.2 | 4.4 + 3.8
mP A 281+ 9.9 | 2.2+ 4.7 | 24.0+ 8.3 22.3+11.2 | 14.8+ 5.1
PCWP 0.6+ 48 | 9.1 + 6.2 | 10.2+ 2.9 6.5 + 4.5% 65 + 1.7
PVR 407 + 187 | 283 + 113* | 326 + 164 406 + 407 | 137 + 70
C. I 35 + 0.8 | 41 + 0.8 | 3.4 + 0.5 35 £ 0.8 | 35 £ 1.2
#* p<0. 01 xx p<0.05
R4 HRFIORBRINR
Wik
ra—— ra— C.B. I il % 4 O
A # 35 58 7 12 15
4 | 62.0+13.0 | 57.8+11.6 | 53.8 % 14.6 72.9+ 6.7% 68.0 + 11.8%
Pao, 58.3+£17.1 | 54.1+11.8 | 49.6 + 6.6 51.9 + 13.6 56.9 + 14. 1
Paco, 45.0£11.6 | 5.4+ 9.0 | 48.5+ 9.5 50.8 + 10.6 42.1 £ B8.4%*
#VC 45.9 £19.6% | 29.6 +10.8 | 30.7+ 7.3 43.3 + 11.2% 38.5 + 13.3
FEV., % 69.1+£16.9 | 75.5+ 17.3 | 69.9 + 18.7 46.0 + 21.0* 88.5 + 12.8
Index 3.2+ 14.8% | 21.7+ 9.8 | 19.7+ 7.3 18.8+ 6.5 33.8 + 11. 6%
L C.B. i Wit Control
(%Ség) (§(:}§) (n=17) (n=12) (n=15) (n=26)
fiE BB 47 £ 1.4% 655 + 1.6 |59 + 16|55 + 1.4 |51 + 1.4 | 3.8 £ 0.8
B E OB |[204 £ 68 309 £ 72341 + 81308 + 62322 + 68 | 289 + 59
% B J8| 145+ 3.2 | 152+ 3.4 | 151+ 48| 153+ 3.0 | 142+ 1.9 | 13.6+ 1.9
FEBARCAE | 75.1+ 8.8 | 77.5+ 7.9 |82.4+ 9.8 8.8+ 7.1 |77.6+ 8.7 | 73.5+10.0
RBWKOEE | 68.8+ 6.4 | 68.9+ 6.5 [68.0+ 6.7| 73.3+ 6.0 | 68.9+ 6.3 | 63.5+ 14.4
* p<0. 01 %% p<0. 05
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B i ®e63k B 15

mP A 0 COPD n=65
60r x ——=-— p, thc, n=24
torr
X
X
48r o
\ X
‘\ X %
36+ x x
\\ x
\ x* N S x
x. x XX "x x
2y b e X =—0086X + 52
Lo x"x’o\x< . X +52.5
o ° N
12+ °
Y=—0.049X+36.3
0 ; s . .
0 20 40 80 100
Pap, Torr
X1
RVWTmm
HEREE
min ° COPD n=19
10" X X
X =——=-——p, tbc, n=58
8r & x x ox
\~ XX00 XX X0 X
6r o'x\xkooc XX xx
mxx\m(:m Y =—10.046 X+ 8.3
\Q\
4ar XOX XXX O OxX XO \
of
Y=—0.069 x4+ 9.1
0 1 L 1 1 L
20 40 60 80 100
Pag, Torr
X2

negative test/true negativesx100, accuracy=1/2
(sensitivity+specificity) & UTEHEL & L7e WHO
D EHE T I3 sensitivity 18.3 %, specificity 97.5 % &
RERD S EN TV B & D ITIHEEITEL sensitivity
i, i\ specificity % &0 F L, HAOEETH
sensitivity {8 45.1% T L 7z, Flowers @ B# G %
T 720, Sokolow & Lyon OEMWIEEKERL, 4
FEEKOFEELLENT S &, sensitivity d&E< 18555,
false positive »33# %, accuracy R ELEFATL
1o

%913, HLHF—FNVTmPAZ 2 Torr #HEH
HORMEL LHOmE-> O ERREEDHETT,
WHO, A 0K H# 13 £ hZ N sensitivity 24.7 %,

40.0% T L 7z Flowers, Sokolow & Lyon @ H#&
i¥ accuracy 60 %A THIBREI £ 131EH U TL

#1041, GEAMOEHEE mPA= 25 Torr & L1t
EOfEERTY, sensitivity (& WHO 32.1 %, 4 46.4
%, Flowers & U Sokolow & Lyon O£ # 13 &M4%
% T accuracy (131X 60 % T L7,

#£ 11 X AHZEMEAD Flowers & Sokolow & Lyon
DLENEEI9IEETHD, S RVWT 3~4 mm,
5mm, 6mm, 7mm P ED 4 8h, AEERELEL
HHOBEFRRA ZNWENRBRLIPERBELTOVE
ER 413, fHlh 7 — 7 VBT mPA 0~15, 16~20,
21~95, 26~30, 31 Torr VI Ed 5 BEMERRICHELER
H# 19FHEOMERREM%RLIPEZERAL TV
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x5 HEOFEICK ZMEZEE DK %7 ZH#Old T. B. fIFNEREICK 5K
TB&E (-) | TBH (+) FH(+) n=25 | FHi(-) n=29
% 34 51 33 =3 B | 58.3+ 8.4 57.1+14.3
B % 8 M (8)|30.0+10.4 |18.5+ 14.5% RVWT 53 + 1.1mm 6.3 + 1.8
DR EHE (%) 82.3 63.6 *
T 2. . .
LR 4 #9B ()| 2.50 +£3.13 |0.64 + 2.08* LVWT 47+ 27mm | 140+ 21
%V C (%)129.6 +10.8 |46.7 + 19.6* HW 31l + 62g 316 = 77
FEVi.0 (%)|75.5+ 17.3 |70.7 £ 15.2 Pao, 54.9 + 12.2 mmHg]| 53.3 £ 11.5
g, * -
Index (%)|21.7+ 9.8 32.1+14.3 Paco, 53.0 = 8.7 mmig 0.0 0.2
Pao, (mmHg) | 54.1 + 11.8 [59.5 + 16.9
Paco, (mmHg) | 51.4 = 9.0 |44.5 + 11.8% %V C 6.7+ 7.2% 32.1 £ 13.0%
A F B Emm| 55+ 16| 48+ 1.4* FEV.o% | 81.6 +13.9% 70.1 + 18.5%
#p<0.01 *xp<0. 05 R s AR | 343+ 564 26.3 & 12. 0%*
%+ p<0.01 %%xp<0. 05

#6 fH0A70ld T. B. fl—FHEMICL B HE

FH (+) n=43 |FH(-) n=22
3 B 58.1+ 7.47%% 59.0 £ 8.2
mRA 4.7 + 3.3mmHg 3.4 = 4.6
sRV 41.2 £ 13. 1mmHg 40.1+13.6
RVEDP |6.5 * 4.5mmHg 7.5 £ 7.1
mPA 28.2 = 10.0mmHg 28.0x 9.9
PCWP 10.5 + 4.9 mmHg 11.0x+ 4.8
PVR 419 + 321 dyneesec/cm®| 387 + 174
C.I. 3.59 £ 0.84 L/min m?| 3.23 £ 0.78
Pao, 58.4 +£ 13.4 mmHg 62.6 + 13.4
Paco; 53.0 £ 8.5mmHg 49.7+ 8.6

%V C 33.8+ 8.9% 40.6 + 9.2%
FEVi.o% |64.6 £14.7% 58.0 = 18.4
F& 75 HAR |33.2 £ 8.84 32.6 £11.2
*p<0. 05

T M3, M4 L0553 &5 IC sensitivity, specifi-
city & bIREBVEHEBBN L AERROLEREET
» 3 7%, sensitivity IEBWVWIEH T %RBETH D,
sensitivity 237 ¢ 15 % & false positive b &< 74 5
[AH D, Bh/oO0BREERBRYL 56

513, 2ERFlOGEEEE AZREOMRERL
TVWE T, HEBE L AEBEE T r=0.371 (p<0.001)
LHBERL, AEEAPBED SNIGEERSIEEE
ST EERDE L, AEBE S mm P EEAERE
KEpE 45 &, AEEABIAZEE15.0£2.8 mm,
HEEARER G AEREE 13.2£2.5mm &6, A
FIEAB I p<0.01 TEZEBEDEMSED o117,

%1213, AEKE L2 L0EROEZEAELE S HE

T4, EERAMNED ONBZEZERE 16 mm P E, 17
mm P EOBOAZEARELE 1 HHU LB LG -7
Blizzhzn 8 (25.8%), 5% (22.7%) THD,
EEEKFROBWVAZEEE 14mm IT O 174
(26.2%) & LTS, LEXEOAEERHERS
BB ot EEBEE 16mm L, 17mm LD
BEOLAEREE L, #hE£05.96+£1.58 mm, 5.98%1.59
mm EGEEASED Sh, EEEE 4 mm UTOR
DFEREE T 4.88+11.30 mm TL 72,

EERUZX LD

s G 1R BE 2 Pl s B0 A 7 Bl 122 Bl R OB
133 TH 7 — 7 Vil FhkkEE, BARIM, CREHRIED
B3t %1T-7%, Pao, & mPA ®OBfR% COPD, p. the.
TG 5 & p.the. DA mPABEL XD, Pao,
L RVWT OME T, RVWT @ 2 REDEIEE
p. the. OAMIEEAZED SN BHEEL DO TREH >
to HEEOEEIC & AERFIOLE TR, BEEEMHERIE
altoFBRE L boMhaTnb ), BEHME, OA
AR, LALYR, %VC, Index, Pag,, RVWT
WKEBED O,

HRR OO FRTOFHROBE L 2 HETIE,
HRR A FHE D %BVC BFH G HEME, FEV,,
% \3FH D) HEME, FEV, REBZ R QD -7, &
BBIR AL 7HTOLERGEEREEORE TR,
WHO @ £ #£ i3 sensitivity 18~32 %, specificity 97
~86 % & JEEITIE W sensitivity fE, &\ specificity
&7 -7,

AR E#ER U Flowers, Sokolow & Lyon ®%
R EHRFIE G0N FHITHET 5 &, HAOEETE
R & AR %A mPA= 25 Torr & LIcEFD LA
FEER EHIZIFE L, Flowers, Sokolow & Lyon @
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x8 HRFITOLENAZIERREEDRS
HZIEA RVWT =5 mm

LFERE®E | sensitivity | specificity accuracy
W H O 18.3 % 97.5% 57.9%
i3 N 45.1 82.5 63.8

=10 37.8 75.0 56. 4
F. Score| =7 51.2 72.5 61.8
=4 60.9 62.5 61.7
=3 45. 1 77.5 61.3
S &L |=2 58.5 67.5 63.0
=1 78.0 52.5 65.3

%9 HLATHTOLENEEREAREEDKRS
HEAR mPA =20

LEERIE sensitivity | specificity accuracy
W H O 24.7% 86.5 % 55.6 %
i N 40.0 89.2 64.6

=10 41.2 83.8 62.5
F. Score | =17 51.8 73.0 62.4
=4 68.2 62.2 65.2
=3 45.9 86. 5 66. 2
S &L |=2 56. 5 75.7 66. 1
=1 71.6 45.9 61.8

R0 HLN FHTOLBEREGZEAREEDRE
HZAR mPAZ=25

DEBRERE sensitivity | specificity accuracy
W H (0] 32.1% 87.9% 60.0 %
2 VN 46. 4 81.8 64.1

=10 48.2 78.8 63.5
F. Score | =7 57.1 66. 7 61.9
=4 73.2 53.0 63.3
=3 51.8 71.3 64.6
S &L |=2 60.7 65. 2 63.0
=1 80. 4 37.9 59.2
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1988 # 1 A
£ AZEEKROZWELE (EKG)
1. Ratio reversal (R/S Vs :R/S V1< 0.4)
2. gqR in V,
3. R/S ratio in V; >1
4 Sin V; <2mm
5. Rin V{+S in Vs or Vg >10.5 mm
6. Right axis deviation>110°
7. Sin Vs or V¢ =27mm and each >2mm
8. R/Sin Vs or Vg <1
9. Rin Vi =7mm
10. S;, S; and Sz each > 1mm
11. Sy and Q3 each =1 mm
12. R’in V; earlier than 0.08 sec and = 2mm
13. R peak in V; or V; between 0.04 and 0.07 sec
14. Sin Vs or V¢ =2mm but <7mm
15. Reduction in V lead R/S ratio between V, and V4
6. Rin Vs or V¢ <5mm

17 R aVR =5mm

18. RV, Vo, =Z5mm and inverted T and ST depression
19. R aVL, aVF =5 mm and inverted T and ST depression

3~4mm|50%

n=40 I II I

5mm [50%

n =33 I I l

6 mm |} 50%

7 mm Pk F50%
n=26

12345678 910111213141516171819

LERIEE
X3 AEEELOENAGERAFRR

HHE TR & A LER 2 mPAZ 20 Torr & LD
A TFRERPIZER—TH > 7z, WHO B35 b S H
sencitivity 18.3 % &K<, fH0Eff% mPA= 25 Torr
&L 7eHLH FHID RS S sensitivity 32.1 % & 13-
7o

Yo DLEROAEMAREELFMT 5 L, LoHRE

0 ~15[%0%

16~20[50%

21~25150%

1234567 8910111213141516171819

LEREE
K4 mPA ZOBRAERKRR

T b accuracy (& 55~66 % & {K A3, false negative
TRAELTUE S T LAMEL T2 M OFHETE,
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Y
mm  RVWT Y = 2.48612 + 0.196287 x
10.04 ° o

°
o o o o °

7.5

5.0 1

10 15 20 mm

®5 HEBERVWT)ELZEEE (LVWT) OBF

£12 EZEAFTOLERET ROBRE

EZERK2HKE®E 1. RVs,e =2.6mV
2. RVs+SV, =3.5mV
3. Vs,6 ST | =0.05mV
4. Vs, TRE, —H8L, BHft
5. Vs, 6 R/T=10
EEEAFR
EEER n 1 EALLE
EZIEA =16 | 31 8 (25.8%)
(©) =11 | 2 5 (22.7%)
EEER <1 | e 17 (26.2%)

B O EBE 15

sensitivity D&\ WHO O E#EMNH >Tnb EBbh
%o

HEEKRELE 19 EH O T3 sensitivity 2AEm\
IHHT50 %IEETH D, sensitivity W& 755 & false
positive bE < WA HENH D, Bh A EREAKERE
DOIEBRRY 750, HEH R/Sin Vs or Ve =1
BERTO, SRAlOLERE & AEBE L G pl]
0.001 THIBA%Z/RL, GEEEMSEEL TV 2RAEZERE
BB SN, HEEKEM D EZRKRTIE, LEXD
EEERBEEDSEIEE B DI W EEBD T,

X S

1) Report of an Expert Committee : chronic cor
pulmonale. WHO Technical Report Series,
NO.123; 1961.

2) A BMRYEL, BIGEE, 44773, 1967.

3) Braunwald. E. : Heart Disease. A textbook
of cardiovascular medicine volume—1, Saun-
ders, Philadelphia, p. 226, 1980.

4) Flowers, N. C. et al. : Subtle signs of right
ventricular enlargement and their relative
importance. Advances in Electrocardiogra-
phy. New York, Grue and Stratton, p.297,
1972.

5) Sokolow, M. et al. : The ventricular complex
in right ventricular hytertrophy as obtained
by unipolar precordial and limb leads, Am
Heart J, 38 : 273, 1949.

b. BB AR & OB &

KBRS R EF R e

m K B E
R OH Mt
A K EERES

CIRCULATORY MANAGEMENT OF RESPIRATORY FAILURE
BASED ON PULMONARY TUBERCULOSIS

Yoshihiko ARAKI, Masateru SAWADA and Kentarou KIMURA

The following three points are of importance in the treatment, of circulatory

insufficiency resulting from sequela of pulmonary tuberculosis. The first is subclinical

pulmonary—circulatory disorders, which are usually not considered as requiring therapy.

The second is cor pulmonale, in which treatment is thought to be effective, and finally,
right ventricular failure in the acute exacerbation.

We studied the effects of oxygen inhalation (1.0-2.0 //min, nasal, 15 cases) and
vasodilators; Ca't antagonist Nifedipine (10 mg, sublingual, 7 cases), isosorbide dinitrate
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(1 r/kg/min, intravenous, 7 cases) and the angiotensin converting enzyme inhibitor Captopril
(25 mg, oral, 8 cases) on patients with sequela of pulmonary tuberculosis in a stable state.
In addition, we studied the effects of mechanical ventilation (14 cases) and vasodilators;
Nifedipine (10 mg, sublingual, 8 cases), PG E; (0.01-0.03 r/kg/min, intravenous, 10 cases)
and PG I, analogue (20 ng/kg/min, intravenous, 6 cases) in the acute exacerbation stage.
The results were summarized as follows :

(1) Oxygen inhalation induced a significant decrease in right ventricular afterload
especially in the exercise test.

(2) Hemodynamics before mechanical ventilation did not affect prognosis, but
mechanical ventilation improved the hemodynamics of pulmonary circulation and
oxygenation significantly, especially in survivors.

(3) Vasodilators had different functions on pulmonary circulation. Nifedipine reduced
the right ventricular afterload and increased cardiac output. Isosorbide dinitrate reduced
the right ventricular preload. Captopril reduced both the preload and afterload of the
right ventricle. PG E; and PG I, analogue reduced both the preload and afterload of the
right ventricle, but cardiac output increased significantly with PG E,, whereas PG
I, analogue induced no change in cardiac output.

In conclusion, oxygen inhalation therapy and mechanical ventilation as needed were

Vasodilators appeared to reduce the preload and/or
But, as there are difference in the functions of

very useful in pulmonary circulation.
afterload of the right ventricule.

71

Vasodilators, it is necessary to use them carefully in actual therapy.

Key words : Cor Pulmonale, Right Ventricu-
lar Failure, Vasodilator Therapy, Oxygen
Therapy, Mechanical Ventilation

F—0—X O, HOARE, MELRARE
Bem:, AR

]

Fitif i 0 T | A BRI D AS MR8 o R i it 0 %
L, MbOBII%OFRIIED TRETH Y, -
TR EE2EHET %55 AT, BEA2OFH &
W - IEREBER TREENERDO—D DERLELS
ns,

AIREEICB I 2 ERALEZ, (1) BREMEE S
TVWRWY 77 ) =H VISFIEEREE, (2) EKRED
BEBRILN T ZREHOBERRSE, (3) HEALA
HEERICARR SN 2 EREHOBERAL, KXBlsh
3o WIFNOEE IR ALOEEE & FICHBIL, %
ICREEOERBITE VIR AL S BRAL L IEWHELE
HEZL, Lifiz—2OBEERA & L TIEZ 20BN S
3P, Wiz, Hib e EBROAL S, LOKBEET%
AETAHALED SN, REEEERRET S IciR
2R E L TORREMENEETH 5,

PEoBhLy, 46, MERBEOE(LEERTE
te kR REEER I > VT, ERAZICHT 2 8B
BRNRERET L, BRASNOIEEO RN A MET 5,

il

MNERUFE

SR IER R ELIC b 2 IMFERREE 3T &, 2
WEMcH 238 TH B, LEM3THIIIZ Swan-—
Ganz & 7 — 7 VETEIRNE E T Siemens Elema %t
Blrax—y—z2H, MEMLIIC CEBEMARRET -
72o B DAHEE, BEOEBFESICIE U 20~60 watt
@ constant load & U, 5 43MMEITL77co M1I1T/RL
fo, © Z#E, @ EFAME, Hic, @BHKE/idm
BUGRARE T8, @ E U ESHakEoit 46
MTERERREREZIE L, BERVMELERORE
ERET Lt BB EREBREBA (1. 0~2.0 {/min, 15
B &L, MELESE LT Ca' A Nifedipine
EHTHEE (10mg, 76D, WEHBAFELSERS (1y/
kg/min, TH)) 7 v ¥4 5 v v v EHRBREER
Captopril WiRES (25 mg, 8% %M\,

¥ o B ER 38 B3, AT'ERBALSERT & B
1~ 2BMROWERERZ LB L TATERME (14
D &L, FIMENEARSHEROMERER % LER
Lt MERLEFE LT Ca™t #Hi# Nifedipine &
T#E5 (10mg, 8#1), PGE, Hftaf&ks 0.01~
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Drug effect
Control Vasodilators
or oxygen
Exercise Exercise
@ at rest ® during exercise () at rest @ during exercise
K1 HlED7o ra—-u
mmHg PAMP TPVR
. 12.0{
60.0 - p<0.05 10.0}+
50.0 - 8.0f }\Jﬁ
p<0.01
40.0} 6.0r p<0.01 NS
30.0F NS 407 NS {
| 2.0r o—o Rest
20.0 H ®&—e Exercise
10.0 o0—0 Rest 0z2(=)  02(+) 02(—) 0z2(+)
. I I
o—e Exercise
02(—) 02(+) 02(—) Oz2(+) K3 2fflmEER (TPVR) icxtd %

I

X2 MERFEEE (PAMP) icxfd 3%
[ EJLINDEIES

0.03 7 /kg/min, 10#0D, PG I, #FEA& OP —41483, a

« CD Bife it 5 (20 ug/kg/min, 68 ZHW 7,
paired—t—test ¥ 7213 student—t—test i T p<{0. 05 %
HEE L

& S

(1) ERBBAEBAOHE (M2, 3)

LH B Pao, 60 Torr LLED 7TH] (18 & 60 Torr
Ko 76 (DB 124 TR L, PAMP (i)
RTHE) 3, LEEZESIER T CIERBICT L 1B
e, IBEcRBchSEEoMSMEEL2 L (18
21.1+5.9, D8 :34.4+8 0mmHg), EHEMIC &
D, TBHCBOLT HPSED S EE S MmEH HER L
IHTREFCEEOMSIMEELSE L (18 :40.9%
12.1, I :58.8+9.8mmHg)e —%, BERATT
(R LI IR D I o 1o s, EBAMECI TR - I
BEbic PAMP 3ERICET LT,

TPVR (&MMEES) & PAMP & 313 MUBIRE

[ ESINDEYES

ZRL, BRBAT TR IBHOEHAMFICBVTEER
ETF%#ED7 (5.3%£2.2—>4.8+2. 0 unit)e

(2) Nifedipine & F50%%E (K4)

¥ 0% 13 PAMP (34.2+ 12.4— 32.0 +10.9
mmHg), TPVR (6.1+2.7>4.8+ 2. 1 unit) OF &
EF %8B, CI (IMFEEL 4.0£0.9—4.8+1.4 !/min/
m?) BHEBEICHEML 7z, RAP (EAERE), RVWI
BHEHFERE CREABEMERD I -t EHE
il & ERE DA T H - 720

(3) FAHEEA| (ISDN) HfisifEik5ooE (X5)
Z #1212 RAP (5.4+3.8—4.0%+4. 2 mmHg),
PAMP (20.1+ 4.4—16.7+ 3.7mmHg), CI (3.4%
1.1-3.0%0.8 /min/m?) 3 & A FEICET L1
TPVR RBEEZLEHD S -7o RVWI (0.7£0.3
—0.5£0.2kg « m/min/m?) BEBEICED L7, &
BBl b [ERE O R 2 B 1o,

(4) Captopril (SQ) WAkEEDZIR (X 6)

¥ B, RAP (2.8 + 1.2— 1.6 = 1.1 mmHg),
PAMP (25.1 = 6.0— 22.5+ 5 3mmHg), TPVR
(5.8£2.2—>4.6+1. Tunit) BRAHBEET L7, CI
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o—o Rest e—eExercise

RAP PAMP Cl TPVR RVWI
mmHg mmHg L/min/m?2 unit kg* m/min/m?2
151 707 81 81 7

4.0
NS 601 N . T NS
501 < 61 61 sl
104 )
404 54 % 51
NS H 2.0-
H 30 4 4 W
51 201 3 3 |
1 1 ] )’ 1.0”
it P } } " e ' | S—
C Nf C Nf C Nf C Nf C Nf
*p<0.05 **P<0.01 (Mean*S.E.)
4 Al MifERICXd 5 Nifedipine (Nf) O%hE
O—ORest ®—®Exercise
RAP PAMP CI TPVR RVWI
mmHg mmHg L /min/m? unit kg« m/min/m?
151 50- BW 61
3.0
124 401 }ﬁ N }*\*} 51 E NS {
* k¥
1 X 1 44 4
9 30 M 2.0
44
6 4 20 §\§ §N 3
* ok
* * 2 1.04
31 10 1 24
M
} t + +- } 4 T } } | —
Control ISDN Control ISDN  Control ISDN Control ISDN Control ISDN
*p<0.05 **P<0.01 (Mean*t§.E.)

R 5. £l MfEBRICHd % Isosorbide dinitrate (ISDN) O%HR

(8.1£0.6—3.4%0.6 //min/m?) ZHEZIcHML 72,
RVWI BEALERD LD - 1o, EBEGEEROE
b & 705, RAP OFBELRBRED B 5 72,

5) AT (MV) Oo%hR (K17)

AR Q06 EFETEE (48] 4 TRU,
HHFEBE T MV B Pao, /Fio, DEEMN (134+
4525696 Torr) %18, FELBE Tl EEEIN%
B8k - too HEBTIRI MV BlA%, Paco, DHEIE
T (100£27—61+15 Torr) %2#» 1z, F MV Bilth
AID Paco , WHEFRMFTHICH L THEEICEHETH -
720 HEEETIE MV BlER, PAMP OFREET (46.0
£8.0->31.0+£7.0mmHg) &, %7 MV EHA

A, PAMP HEFRASECHICHL L THERICEME TS -
foo HAEBTI MV BkG%, CIOAEEKT 4.9+1.3
—3.7£0.8 [/min/m?) Z# i, EEHTIZI MV B
6% PCWP (MEIREARE) OEEET (17.0+6.0—
11.0+£3.0mmHg) %%k, %7 MV BARI O PC
WP BAEEBGECHICH L TEECEETH - 7o

(6) Nifedipine & ME50%HR (K 8)

SUHEMEY T, Nifedipine#5i1c& b TPVR &
KT EE, CLREEMER %A 70, RAP « PAMP i
—EMHE A DS D - 120 Oy—transport (FHEAIMER %
2l

(7) PGE, Rt 5 omR (K9)
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K O Ee3% BB

o—o R est e—e Exercise

RAP PAMP CI TPVR RVWI
mmHg mmHg L/min/m?2 unit kg* m/min/m?
T Fa

NS 1 *
40 6 6 * )
*x 2.0
30 5 5
* % ]
51 §\§
20 41 4 NS
< | 522 e
§\ 101 3 3
L
1 L 7
; — : ; T~ +— T } ' %
C sSQ C 8Q C s5Q C sQ c sQ
*p<0.05 **P<0.1(MeantS.E.)
®6. 4l - MiERICHT B Captopril (SQ) DR
Pa0y/Ficop,  Pacos PAMP cr PCWP
(mmHg) (mmHg) (mmHg) ( L/min/m?) (mmHg)
350, :
T 100l L oAlive (n=10)
120 60 24}k « Death (n=4)
300} 221
100 501 10+ 20}
250 9t 18}
*
WAL R I wr LN 8t 16k
200+ T * Tr 14+ %
60 30t 6 1o}
150 - 5 0F *
a0} 20t af [T st
100 - T 3t 6t
20} 10} 2f ab
S0 ir 2t
B & Al #® B #® Al ® B &

Mean®S.D. »p< 0.05

B7 MmEs = - BEREFEICH S 2 ATFROZE (REEE

RAP (8.6%6.2—6.4+4.0 mmHg), PAMP (33.8
+7.6—29.6+5. TmmHg), TPVR (6.6£1.5—>5.0%
1.2unit) REABEIETL, CI (38.4+£0.6—3.9=
0.6 //min/m?) R HE B L 72, Oy—transport
(821 £266—>919+257 ml/min) ML 7o

(8) PG I, FMAFhi 5 0R (K10

RAP (12.6 £ 5.2— 10.9 £ 5. 7mmHg), PAMP
(42.8+8.737.3+8.9mmHg), TPVR (8.2%+2.3—
6.4+1.5unit) IR LZHFEIET L, CI (3.6£0.8
—3.94£0.7!/min/m,), O,—transport (796% 302—
880362 mi/min) IENMENICE F - 72,

E =

IEEES AR DB B O MEREE A LS b, fif
)« MR % 5 O G EE T, REBIETH 5P
WAL « FEALDOHRISLROBEETH 5, BICHS
ISR AL, (ERASEEMELDBREICE - THHERE
ARG L COREOEEAMHIET 5 L 3RETH D,
BB « REAROLERSUTNEFRLITS 5
7ok, BEERREAE & L CORAL S ERALIE
FE—AROBRICHD, RAEBMICHL S LRER
THAI, M- THREEZEZ DG, —HOWEED
o o TR G OBAL 2  FIREME A E IR Ic B »
RITI 50,
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RAP PAMP CI TPVR Og—transport
(mmHg) ( /min/m?) (unit) (ml/min)
(mmHg) uni ml/min
1.0k 50 8.0f 9.0 1600
10.0F
7.0 8.0r 1400}
9.0
8.0[ R .
. 40r- 6.0F 7.0F 1200}
7.0
o 5.0 ;7<f 6.0
Nl .OF 1000
5.0F
Lok %/ } % ,7{
30f 4.0f 5.0+ goo-{
3.0
2.0r
Lok 3.0 4.0 600+ /
oF ~s \\\
1 201 2.0 3.0: 400[
] NS T NS T NS T NS 7 NS
1— L+ 1 1 L ] L T | 1
¢ Nf C Nf C Nf C Nf 6] Nf
C : control, Nf : Nifedipine (Mean+S.E., n=8)
K8 Al - MERKRUCBREERIEICHT 5 Nifedipine(Nf)
DR (AHEHEELR)
RAP PAMP CI TPVR
mmHg mmHg |/min/m? unit mL/mir?z—cransport
25 601 6.0r 10, 1,500
p< 0.005 p<0.05 p<0.001 p<0.001 p< 0,01
20 s0f 5.0 st —_—
15 a0 \ a0t Z{ 6 } = T 1,000} T %
]\\\ AN {/ %
10 SIS { 3.0f Z af %
RN = S~ S0
5t :< 20, 2.0r 2r
— [ . [ . . ‘ .
Control PGE; Control PGE; Control PGE, Control PGE; Control PGE;

(Mean*8.D.,n=10)

B9 Al - MERRCBREEREICNT 5 PGEL DR (BHEHEELR

BRI & B BB RINE O E L, KERFEMEMM
En AME (hypoxic pulmonary vasoconstriction,
HPV) iciEERdT 2MESMEERBRIEE LR LM
SNTWVB, FREMEREENT 2E8F T AHE
DIEMAMESME P MIFEROMINEZME LT, %
DEK T OBRAFEOEUIESHR S N 3, RIPERRHE
EOPREMMREO FRAIE LEHATH 5 2 LGS
NTHO P, EERFFELERDS 5515 -T
VBN, FEHEBEEICBVT SRKODESHEFE N
%, HICHEHT NERESE DT, Z##F Pao,
60 Torr LIk OFERARICEY LIS WERICs VT,
BEHECRE 5 EBE R CMEREE « #f hypoxia

DBEELL, ZhOPBEBAT TERICHES N/
LTH B, AIRMRICRABRESBBEINERNETH
5 EERETEHRAEVZ B,

AL A 4 U o R AR 22 S B 1 13, S
REFERIELCBAL, GOR2E2ETIIEES, AT
PR BREAATIC (SRR ERDT, MEBIRE, A EIRPE D
IREBDI, EIFBREAED LR R %<,
EOEEEET 2/ - TV 2 aRel & & 5, ALFEREALS
#% oxygenation « ventilation ® —EWEIT—HH L T
ffl &S, MBIREIZIEEET L. HPV BReE
IRER A R IMAE « FERMET & F — ¥ 2 ORIEI & b flllE
EROMET LT &icmi, ALRERIC & 2 HIRENE «
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¥ £ 63% F 15

t

RAP, mmHg PAMP, mmHg CI, l/min/m? TPVR, unit Og—transport, ml/min

b T 50F Te 5.0 12.0f soor
— o [

15¢ §<§ g | 10.0} 1250
10+ : 351 3.5F i 8.0+ ‘\\\\‘ 1000 :)><i:
5F \. :K. . &of t\& 750
of 20° 2.01 sof T~ 00 !;fo:
1L p<0.05 L p<0.05 1 NS L p<0.05 NS
T 1 1 T Il 1 T I 1 T 1 1 L

c op c op c op c op c_ op

C : control, OP : OP-41483 + @¢-CD (Mean*=S.D.,n=6)

10 A0« WMEBRKOBZEREICKHT 32 PG 1, analogue (OP)

DRNF (BHEEELD

FNEZ L E N L YENEhR (FZEOR] - BRER K
UEERBEMER) OfEE LT, MERES « 06
BENSE L2 EEZ N5,

WA, AOARSPLEME IR 2 MENLRAR LD IS
e LT, MAEMESmEIC LT s MmERRS O®EIGA
BRI TV S, Alal, MikEgEEgELER D
FhEBRRESE « 450088120 L € Nifedipine, FEAEEEHA,
Captopril, # 7 E2MHEMICEB T Nifedipine,
PG E,, PG I, FEAOHRE LB L, Tl &
X MITEEEMITER 2B 5 & & 2 1. () BRRZHILER
X3 Calt #HHITH 2 Nifedipine &, ZEHICH
3 BEB CMIMEIRIT R OMBIRE 2R C, OAEHRE
EEME R, EHAREICE VT RROMHERNZED
too MMEMBHOEHIC3—EEHEZD T, hikb
FERAN L EERAFORBEOAEEICHRT 2 &
MEHN BP0 (1) F& L THIRAZIRE ¥ 2 WK
BE#I, LERICAREE « MEIARE « RO ET
LUt L LIMEERIEAE T, GEREM
BRI AEAFRETEHEAE T2 EEZ o0,
EHANSLEROEEERD LY, (i) 7TvFLF
vy v IEHBERKEER TH 5 Captopril IFEFRIRNS
~DOIIRIEREE L, KHFICHEBE « FENRE « i
TR OB GO OBINE 72 5 L, EE)
A bERETH bV, AER - RARBRBIEHERT 5
tEZ oY, (v) BHEERHICBVWTPGE, B
BB « MEIRITE « MMEEEERCET S E, O
R RIS ¥, AERMAMBRE ¥ -> THERA
HMABRBRSEELLELONLY, (V) PG, HEK
BABREE « MEIIRE « MMIEEREET S 2725, 041
HREE B LA A 1D - 1219,

PEo & iz, REOMBEGERZ O MITEIEIER
DI R D, EFICE - R EFBIREET S, 12
MEHLIERN L OME RN ORISR & FF I 2 ZHPEE D
FifRE & LT o HPV 2K L, BMKMKLEAEED
WEL 5L (HRY v~ ) Pag, DIETERT,
LAL, M~ oBmFEREL, MBBRLoEETH
% P70, 1 Nifedipine, Captopril ® PG E, TR &
LABINL, Pao, D& FAFATHTS 575 5 IME
JOEAEOBIEZE L B OBV, F1, MIMERE
RIME RIS BIFRIEA OMEIC X - TR, HERATH
HOBMANSERS WG B, Hic Ca™ FEHHZIEH O
fARESAE L, OIRHEORREHEMAE R S fEIRE L
RAERTIBAND 5, BIAEMERNERMEHT S L
EMFE I & 2HBEREE T O, BrikEFALALPHE
MEERDICHR S 2 OBEEETORET 5, Cho&
FRFIMIEEAL, AENOEAREACHBRREREET M
ENEERIEEORRATH 0 O, ERFEEHOMEEE
bAEVABMITHROEELEMRO b LIEHShA
FE 510,

& B

R RIE I B U ATRERAR A OIEH & LT, 8k
LEM T OB « MENIRARE, S EHTo
AT « MESRARE OB EMET L, T OB

& Bﬁﬁéﬁi% L7

BRICABERFHTH A O 72 72\ o KBRS R B
B =R R O SRHIRER O ST IR L L 5,
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RESPIRATORY AND CARDIAC FAILURE IN PULMONARY
TUBERCULOSIS SEQUELAE —PATHOLOGICAL FINDINGS—

Yo TAJIMA, Yoshihiko MATUDA, Naoshi OHTANI, Tuyoshi TEZUKA,
Akira NAKANO, Rokuro IZUCHI and Takeo OHSHIMA

In 54 autopsy cases of pulmonary tuberculosis with a Pao, value below 60 Torr, we

examined respiratory—circulatory failure, which was considered to be tuberculosis sequela,

from a morphological viewpoint.

1. It was recognized that lung diseases, sclerotic atelectasis, changes in pleura and thoracic
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surgery caused restrictive respiratory failure and that pulmonary emphysema and bronchial

diseases caused obstructive respiratory failure.

2. Cor pulmonale was considered to play an extremely important role in the development of

respiratory—circulatory failure observed in cases with tuberculosis sequela.

3. Acute exacerbation of the respiratory failure was believed to cause multiple organ failure,
which included liver cell necrosis resulting from centrilobular congestion in liver, acute
renal failure brought about by acute tubular necrosis, acute gastric ulcers, encepalopathy

caused by hypoxemia, and so forth.

Key words : Respiratory and cardiac failure,

Pulmonary tuberculosis sequela, Pathology

F—0 =X FRERAS, FEGRELE, RERT
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FfEIORZE 12, TEBIO 412 5 FIRRBIZICB VT b,
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EREHORREEDRE LY, MIMERORD IS
GOAERZE UMEO 2R 2, DLIZIZFEALE
HEL, 2hD8HALL THOARRERES IKE S, 18HF
TeA2id Uid LIZEMEELRE L T2 B DEE
EFEFET D, BHBRERE TH ZEBUERER, ES
HXe LTl SR LE LRREORKE S, &
DAV OV TRIFRAL P LALEEES S, JLKDOHK
FicEbic & BRE, FIZARIMSESND 3T & 4R
EZbNB, TOXD KRG, SHEKRBIEE LT
DIERTEBAZHMBRIALY %o TD XD BBIRICIL- T,
Pao, # 60 Torr LT OFFR AL % 2 L7 ikill 54 flD
ERBENREZBREL, 2LORREBLOTHRE
T 5,

MERUAE

FEFI 49~61 £ 0 13ER O HBRFI D hr o, EiLo
Sk %ilitod 54 Bl ERA L, BERFTRE LTS X,
IR K RE, BOES X EREr R, Ot (CTR), GOT,
GPT, BUN %2, 0 dbiFtc, —HicoW0wT, #Y +m
vy vA Vv bbrESI7 40— (PET) &> THD
BAMEREMBRETHIL oo REFHRRIEIV-F
VOHBEIHE S oS, DICD W TIR—EROESMERRE
K& - TEERZERERE L,

5% %

1. MfERKGEBRE & LTOMMPIRR, WiE [EX
WA, MK FMERRELLTOT A F -V
A, FRIEEICDOVT,

a) #MRE O SEER (PRERRD) 5% 1ME
1M, 2R 2R ELFHA L, 2Fl0FFAEH
MucEE T AL 1L 948 AbRESAEmEZZE 1A
FicHYS LTV 5,

b) MIBRZR, 1flo2ERES 1 & milkEx:
28, 1{HOEES 3V IZER%E 2 &, mHOEE% 3
A, TERRE A 4 S E Lo, IERE SR
S>h, 2FMTEEMEIZ L6 ALY, Hillo2mREc
EWIREETH 0, BMBREREL LTRREVESE L
BT3B,

o) FrfliZ 20 Bl b, 1HIEIEA 1361 (1), E
YRR 3B (1), 2@UBR3 I (2 /), Mk
16 (28, Th-1, At 24 ATRENFEEER
0.44 Th 5,

d) MSER, BEOLORED 3 L IFITLEFNIEED
SNBH, HEEL ORI 2HTH -1, FHT S
L1 (hEE) B4, 2 (ROEE) M8l 3
(BE) 711 FITLETEEEZ 0.9 BN S thERE D fifi
SEE B,

MiSEE S REERREL RS CLICRBR1H D
LRI BN, BEICIREEMNTERL I0EMN
(1D, 40 (20 oBFFEHCEHEMIIESR S
NBTEP, FEPLFMIMELOBEETELILEELD
NBREN, RERSESEET S LRELDS, ks
BtsD1s o FISKEOFREICBEIS L TW 2 bDEEL
72\

e) [EIRE L LTI, ok JEd, %, EES
ENH Y, MBI HEEREZRBHSRD SN B D,
R R 0 & % BT b 24 BlichFEEL b OHERED
SNt FRBEBEE L TOKERE R » L0 LR
HiRbDEEL SN 5,

NS DRIBREDIIMIC IRIIRZE & LT84 (14.8
%) DT ZARIVFE—VRIEND %, F& L THBUARE
TRAPIC AR I BEE L CRIEA A L, I, MEOKRK
b, HBRNRELLTEEEZE LD TV S, 84
th 5 Flic iR ARBOMERE G L T, MigoRAERT
DT ZARNVF—-VREPTEXFE, T L TRl E s
ORIEMEVWK D TH 5, MBNRDO FHIMIc MR LA L
TWaHInH 5, £26], H26l, mR1HITH -7,
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F1 FREIPREEE & RERR %2 PAZEMEFRREEE SRR
a+b+c d+e
%V C T 1-3 4-6 7- LR 6 %) — 1 2 3
~50 35 6 28 1 ~55 22 4 2 6 10
51~ 12 10 2 56~ 25 20 2 2 1
i 47 16 30 1 at 47 24 4 8 11

a: RHE, b FIBRZE, c: Fif

3 AERRBTESIMRE O IR AE

d : fHiS5E, e [REXRE

Bk ERAE L TH b, MlEREE»SS 5 EBbh s,

| B o= PLE ORISR, BIIich » TR, 55
wve T o % =s g MEEEREET 3, CNOERE ORI &1 4
) 5 3 p” R A7, £E L THRBEEICEIS Y 3, a), b),
° O WL, MEMEEICMET 5 d), o) HED2H
51~ 12 10 2 A TIRIRMERE & OBIRAE R TR L (E1, 2), IF
a7 23 24 HERE IR HIERRE O b D TH D, LD
X4 CTREKREFEHEHSG
CTR t OE f IR %ok m &
#®oK + mn m ? ~400 | ~1000 | 1000~
+ 40 1 5 14 20 0 2 22 13
- 10 2 6 1 0 1 3 5 0
? 4 0 2 0 0] 2 1 4 0
it 54 3 13 15 20 3 6 31 13
25 —oOORhLO HE
i DIRTORERET 35 555, BREHIOEREAEDR 3453
-1 = R A VY [ N KBtLTW2 4D EEbh b, atb+c DL E %VC,
51 % 5 (a) 48 5% L (b) d+e DIFAE 1 HRE W 5 BIRIC BUTEEAED 5
| L & R 310g 300g N, BB SRR I R HIRR 2 &, BTN
2 4 E P + H EURE LB 5DIFTHY, £IDITELBAMREE
3 HEEE Tmm S5mm Ble &1L B 0 S FHEET EDTH 5.
4 CTR 31% 60% 2. DOFREY (L), WHO itk % R D
5 ik M & 300m! %$” WATEE L, Fishman? XHEOEA L HECES
e . - . LTV 5o Bk OBEL TV Bl b KBS AR
AR LTI, SRR BT R & IS 0 5B A
8 &k E B 15mm 13mm Lk BT BOTEERL TV S, PIAIERALD
S HEER 38g ;@ WER I WORE (CTR) BHIAL, MRRADHE
i? igéif ?i J% 1B > THUNG 3725, CTR ORARIETIL L Hlo
— . - LEIRIZZ D THROFICHRTEROERTH S, 12
12 b 8.2cm 10. 5cm HIREE O L b 3 JEKIMTR ISR OB IRE OB % % L
13 F#RFO 6.2cm 7.0cm TWEEELNBEY, & CTR HIWVITHENEE
14 KBRS0 6.5cm 6.8cm B CHTEE (Fd),
15 =%#0 8 Ocm 11-5¢m E£5REROEEEL V> OFMELEITS B, <
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M OOREFRELEESHRTHE LMW h D, &
ZOWFEL o, DMEMSBEL, ZRROSEKRT 50
T, T4 5 OFHRIMEAD, ELIAEEROE /6
HEMLS5LUTTH 24805 b 54, EEEXK
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D TEELMN & HD TV 5,

3. BF: GOT, GPT {25, MEALOAMEESH 3
WiIREDOEEREB I - T LR, £ L TEE#ELT 2
LVOSEEERTIENANLELERRES N S, T
VB i GOT, GPT fEMEtflah T3 44 Flic
S2VWTAHBE, FREOKETHT LIbD 186, 1E
HHEBETD 24, ERFLEh - 24f0 3By
Fohd, 0o IHOFRESLERELILL A,
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CBF (ml/100 g/min)

B2 EREERRASICED 3 NIIRRUBERN
BR -PETWKXLBHIE—. NMFHEE (CBF) &
BIFEEME (45~ ml/100g/min) %F - T 558,

BREHEE (CMRO,) RE@ETHS,

(M8, ERfaoZi, #ERL SN LN,

5. B : BFIRAR2EE, Bz EEERICERR
AT 3 HAEHMIFCBENTH D EREET S, T
DYy —X54ERFIFIZIZ 108 (18.3%) OFREE
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AMBULATORY AND HOME CARE OF PATIENTS
WITH CHRONIC RESPIRATORY FAILURE

Kazuko MACHIDA

Ambulatory and home care of patients with chronic respiratory failure consists of
management of daily life and early treatment of acute exacerbation. Education of the
patient and his/her family is very important. Our patient education program includes
bronchial hygiene, breathing therapy, protection from airway infection, awareness of
symptoms on acute exacerbation, intelligent usage of oxygen delivery system, and how to
keep diary for home oxygen therapy.

One hundred and forty cases with home oxygen therapy (HOT) from January 1982 to
September 1986 were evaluated, in relation to lung function, nasal oxygen flow, cause of
admission, rate of home stay to total HOT period (% home stay) and prognosis. Underlying
diseases were tuberculosis sequelae in 93, chronic pulmonary emphysema in 17, chronic
bronchitis in 16 and other chest diseases in 14. Tuberculosis sequlae group had lower %
vital capacity and less nasal oxygen flow, but higher % home stay, than other two groupes,
namely COPD and others. Important causes of admission were airway infection and
congestive heart failure. In 66 cases with tuberclosis sequelae over one year after HOT,
there was no difference in frequency of admission between period before and after HOT.

Accumulated survival rate is best in tuberculosis sequelae (5 year survival rate :

in COPD, worst in the other group.
Key words : Home Oxygen Therapy, Ambu-
latory and Home Care, Chronic Respiratory
Failure, Patient Education, Acute Exacerba-

tion
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Fig.1. An Example of the Diary for Home
Oxygen Therapy (HOT)
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Table 1. Lung Function just before HOT Mean+S. D.
Cases | #VC, | FEVi | Pao, T;r; ~ Paco, ons
qaperculosis | g3 | 323+ 84| 654+104 |69+ 7.8 522+ 6.8
CPE 17 | 54.4+10.41) 522 +202% | 57.1+11.8 | 50.9% 85
CB 16 | 48.0+12.41 718 268 |57.0+ 7.2 | 47.6% 6.3*
Others 14 | 51.4%23.4% 1144 £697* | 557+ 9.5 |426= 971

Comparison with tuberculosis sequelae group: * < 0.05;** p< 0.01; tp<< 0.001

0z UMin [T]<os  [Jos—ro [Jro-20 Eeo-30 Psos xeyr;:;a::fa;ype
0 10 20 30 40 50 60 70 8 90 100%Total

Tuberculosis :

sequela | 50.5 93

.1
100%
COPD 51.5 15.1 33
/ 100%

82
Others 28.6 35.7 14

Fig.2. Comparison of Nasal Oxygen Flow among
Various Disease Groups

Table 2. Causes of Admission after HOT

N=140
Cause of Admission Episodes Cases
Pneumonia 8 % 8 %
115 (55.8) 52 (61.2)
Airway Infection 107 44
Congestive
Heart Failure 58 (28.2) 38 (44.7)
Bronchospasm 4 ( 1.9) 3 ( 3.5)
Bloody sputum
(Hemoptysis) 5 (2.4) 4  4.7)
Nasal Bleeding 3 ( 1.5) 2 ( 2.4)
Exacerbation of
Original Disease 4  1.9) 4 €47
Anxiety 5 ( 2.4) 4 C 4.7)
Others 12 ( 5.9) 11 (12.9)
Total 206 (100) 85 (100)
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Table 3. Period of HOT and the Rate of Home Stay
(Period of HOT >1 Year)

Before
HOT
2 3 5 6~ Total
After
HOT
21
0 (31.8)
) 14
(21.2)
14
2 3 (21.2)
7
8 (10.6)
5
4 (17.6)
5
6~ ( 7.5)
66
4 39 17 2 2 2
Total | (61> | (59.1) | (25.8)| (3.:0)| (3.0) | (3:0)| 0%
()%
Table 4. Change of Frequency of Admission after HOT
Mean + S.D.
Start of HOT|Period of HOT'| % Home stay
Cases (age) (Months) (%)
Tuberculosis | g3 57.7+ 8.3 | 28.9+269 | 79.0+23.9
sequelae
CPE 17 67.2+ 581 | 17.7+16.9%| 63.1+20.1"
CB 16 64.5 +12.5 | 20.9 + 20.0 66.6 + 32.6
Others 14 60.1 + 16.0 9.2+ 971 | 47.9+26.5""

Comparison with tuberculosis sequela : x p<0.05 ; % %p<0.01 ; Tp<<0.001

%
100¢
90-
80
70-
60
50
404
30
20-
101

Accumulated Survival Rate

— o— COPD

*

p< 0.05

------- Others

Tuberculosis sequela (N=84)

(N=31)
(N=14)

Comparison with tuberculosis

+» p< 001 sequelae grou
t+ »<0.001 1 group
0 12 14 16 18 20 Year

Period of Observation

Fig.3. Accumulated Survival Rate after Chronic
Respiratory Failure
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Fig. 4. Accumulated Survival Rate after HOT
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