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Selective Alveolo-Bronchographic Study on Chronic
Obstructive Lung Disease
by

Takeshi Hatayama, M.D.

Department of Radiology, Tohoku University School of Medicine, Sendai, Japan
(Director: Prof. Fumihiko Hoshino)

Research Code No.: 501
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obstructive lung disease, Emphysema

A new method of bronchography, selective alveolo-bronchography is presented and will be recom-
mendable for clinical use in establishing correct diagnosis of emphysema. Small bronchioles and alveoles
were well observed by spraying contrast medium 3 ml. of Hytrast. In the 7 mm O.D. catheter two
smaller catheter of the same size(2 mm. I.D)are comprised. By injecting contrast medium from one of
the smaller tubes and spraying air pressed with 1.5 atomospheric pressure from the other smaller tube,
contrast medium are atomized into the bronchioles and alveoles from the tip of the catheter.

This deviced catheter is placed in the B9 or BI0 of the right lower lobe bronchus, the catheter being
loosely wedged (Fig. 1). Details of the bronchiolar mucosa and alveolar structure were clearly observed
through the alveolo-bronchogram. Exposure factors are as follows: 110 Kvp; 3 mA., 0.18 sec.; Intensify-
ing screen: Kyokko HS.; Focus-subject distance: 25 em.; Focus film distance: 100 en.

We have studied a total of 146 cases and they are classified as follows:

(1) 68 cases of pulmonary emphysema, of which alveoles are destructed and confluent.

(2) 40 cases of bronchitis, of which bronchus are irregular and tortuous and mucous glands
are dilated.

(3) 12 cases of bronchial asthma, of which Mecholyl Test are positive and hronchial trees
are spastic.

(4) 26 cases of normal controlls.

Cases of pulmonary emphysema are classified into 3 types according to the alveolo-bronchogram:
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(1) Alveolar destructive fusion shows diffuse and saccular form (Globular Fusion Form).

(2) Alveclar desctructive fusion shows patchy form (Mottled Fusion Form).

(3) Alveclar destructive fusion shows the mixed form of the above two (Mixed Formy).

Each of the 3 types of pulmonary emphysema is diviced into three grades: slight, mederate and
severe, By observing the relations between F.E.V. 1.0% and alveolar destructive degree, the inclination
is found that F.E.V. 10%, decreases as alveolar destruction proceeds in pulmonary emphysema. The
same tendency is observed both in bronchitis and bronchial asthma. As the irregularity of the bronchial
walls in the cases of bronchitis becomes severe, F.E.V. 1.09, tends to decrease. When the attack of

the bronchial asthma is severe, the spasm of bronchial tree is remarkable and F.E.V. 1.09 is also in-

clined to decrease.
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Fig. 1. Spray Catheter
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Table I. Exposure Factors

Four Times Enlarging Streography

110 KV 3mA (.18 second

Intensifying Screen KYKKO: HS

X-Ray Tube: TOSHIBA Rotating Anode Tube
with 504 Focus

Focus-Object Distance: 25 cm

Focus-Film Distance: 100 cm.
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Fig. 2. Grade of Alveolar Destruction in Emphy-
sema and F.E.V. 1.0%
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Fig. 4. Shematic Diagrams of Emphysema
T.B. : Terminal bronchiole
R.B. : Respiratory bronchiole
A.D. : Alveolar duct
S. : Alveolar sack
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Fig. 5. Clinical Diagnosis and Diagnosis by Alve-
olobronchogram

Table 2. Research Objects

i Male l Female ‘ Total

~ Juvenile Lung 2 I 1 3

Senile Lung 16 7 23

Emphysema G6 2 68

Bronchitis 27 13 40

Bronchial Asthma 9 3 | 12
Total _ 120 26 | 146
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Table 3. Grade of Alveolar Destruction and Fusion

Size in Diameter in Emphysema
Slight Grade: Less than 5mm

Moderate Grade: 5mm to [()mm
Severe Grade: More than 1)mm

i & FIRRC 508 7 & IR B % 3B 7o d
D, 1) L 2NTAHC T, {RRE &% 2 7.

3) P& : BRI HERA R B h B
D. fifamsEm s ORI X b, BEE, R,
REED 3T B L7z (Tab. 3).
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il R A B2 % & B s b DI RIEC S
iz,

Table 4. Grade of Alveolar Destruction and
Fusion Forrn in Emphysema

. Grade of
Destvuc-
tion| Slight rh:tode- Severe | Total
Fusion o
Form
A. Mottled . 34
Fusion 11 16 7 (50%)
B. Globular 20
Fusion | O 10 10 \e29.49%)
C. Mixed 0 8 6 14
Form 20.6%)
Total 1 34 23 63
T 116391 (50%) 1(33.7%)1( 100%)
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Fig. 6. Normal juvenile lung. Alveolar structure is Fig. 8. Mottled fusion type of emphysema. Slight
shown as very minute dotty appearance. No grade. Alveolar destruction and fusion forms are
abnorrnality in alveoles and bronchioles. less than Smm in diameter.

Fig. 7. Senile lung. Alveolar structure is shown as Fig. 9. Mottled fusion type of emphyserna. Mod-
somewhat larger coarse dotty appearance, co- erate grade. Diffusely advanced alveolar dest-
mpared with that of normal juvenile lung. ruction and fusion are demonstrated.
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Fig. 10. Mottled fusion type of emphysema. Severe Fig. 12. Globular fusion type of emphysema. Sev-
grade. Alveolar destruction and fusion are ere grade. Far advanced alveolar destruction is
diffuse and remarkable. Bronchial irregularity shown as prominent pooling of oval and irregu-

and tortuosity seen. lar shape and of varying size.

Fig. 11. Globular fusion type of emphysema. Mo- o
derate grade. Globular alveolar destruction and Fig. 13. Bronchitis. Alveolar patterns are normal
fusion, less than 1 cm in diameter and bronc- and bronchial trees are irregular and spastic.
hial irregularity seen. Mucosal glands are hypertrophied
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Fig. 14. Obliterating bronchiolitis. Shaped like gr- I'ig. 16. Panacinar emphsema. Diffuse mottled al-
apes, severe bronchiectatic changes are demo- veolar destruction shown. There is no round
nstrated. dotty appearance.

Fig. 15. Bronchial asthma. Subsegmental and per-
ipheral bronchi are markedly irregular and sp- Fig, 17. Same case of Fig. 16 (Formalin fixati-
astic. Alveolar structure is not destructed. on). There are homogenous dilatation of air
Mecholyl Test (+) spaces and dust pigmentation.
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Fig. 18‘. Another case o[ pancinar emph}rsema (ba-
rium impregnated slice). Homogenous dilata-
tion of air spaces and alveolar destruction are
seen.

Fig. 19. Centrilobular emphysema suspected case.
Alveolar destruction and confusion are diffus-
ely distributed and irregular. Bronchial walls

are irregular and tortuous.
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Fig. 20. Centrilobular eraphysema (barium impre-

gnated slice). There are alveolar destructive
confusion of round, oval, or irregular shape
and of varying size among normal tissue.
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Table 5. Grade of Alveolar Destruction and Irre-
gularity of Bronchial Wall in Emphysern

Grade of Iiregularity of Bronchial Wall
Alveolar
Destruction | Free | Slight | Severe | Total
Slight 5 4 2 11
Moderate 14 9 11 34
- Severe 3 12 8 23
Total 22 25 21 68

IR OPIENRO & e B o CEEES LR
$, 1HRIMETFTLTCWS. 1 BERSEYDEO0
A A B L DL, il s BEE T %y (55
%) ThHH, HEETIIN (62%) THD,
BE T, M (91.1%) EizoTwa. L
L, T0% LA s3I iigpe ¢ 1§, rhSEC4
Hild by, MiEEE B h 2EETH & 1 B

Table 6. Grade of Alveolar Fusion and Irre-
gularity of Bronchial Wall in Emphysema

_____ "~ Irregularity of
Grade of Alveolar B bronchial wall
Destruction Free ISlight lSevere Total

P Slight 5 4 ! 2 11

Posione%| Moderate | 7114 4 {12 5| 816 | 34

Severe 2 4 i 1 T

B.Globu- | Moderate 3] .{L] i 3} i[()l

lar Eusion Severe 1 4 9 7! 6 9][0 20

C.Mixed | Moderate 4] ) I.] 6l ?] 1 8] 1

Type Severe 0 5 |1 6

Total 2 |25 |20 | & |
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Table 7. Mean Age and F.E.V. 1.0% of the Cases

! i Mean | F.E.V.

Cas-ellFem.;le Age 1,05

Emphysema 68 2

i | 56 51+

- Slight | 11 1 | "12.9 &
rade o S -

Alveolar | Modem | o0 | | 59.1% | 49+
Destruction | "¢ 12.2 14.5
. ‘ 65.4:F | 34.4%
Severe | 23 1 66 55

] iti : 58.7k | 73
Bronchitis 40 13 i4 e
Bronchial Asthma | 12 | 3 | 5017 | 8 o
Senile Lune | 22| 7 | 542 | 71.5%
Senile Lung 29 7| 59 o

RTLOLH 5. Lo LEHEER TIX70%L
# ikt @likicys (Tab. 8, Fig.2).
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Yo b 1 R L OBIfRIT Tab. 7, 103 X * Fig.
SIRTHEY T, 1HESSZLITE ¥ (20%)
Chbh, g OFCET LTV, BERE
DREELZ =210 T, 1R OBFELD &
Tab.100 X 51T/ %, BREED b OIi155% L Fik
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RGBT 2 Bl B D, RAEZOEEHDE L
T Bicoh 1 RO TR LTC\W5,

5) SAEEMGE : 1260H Y, EWETR X b Tab.
DX 5 LCahde, Y OB (Ld g

Table 8. Case Distribution due to F.E.V. 1.0%

FEV. 1.0% Grade of Emphysema Betiile Tamg | Bronchitis ﬁ:fﬁ‘;’;fal
Slight Moderate Severe Total |
Less than 55L% 6 (55%) | 21 (62%) |2t (91.1%)] 38 (56%) | 2 (8.8%) 6 (15%) | 8 (66.6%)
55—70% 4 (36%) | 9 (26.5%) 2 (8.9%)] 25 (36.7%)| 8 (34.7%)| 16 (40%) | 2 (16.2%)
More than70% | 1€ 9.1%) 4 (11.8%)| 0 (0%) | 5 ( 7.3%)| 13 (56.5%)| 18 (46%) | 2 (16.2%)
Total _1-1 ( 100%)| 34 ( 100%) 23 ( 100%)] 68 ( 100%)] 23 ( 100%)| 40 ( 100%)| 12 ( 100%)
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Tabe 9. Chronic Bronchitis
Obliterating Bronchitis 3
Bronchiectasis 7
Bronchitis 30

Total 40

Table 10. Bronchitis and F.E.V. 1,0%

F.EV. 1.0%

Irregularity Less More |

than |55—70%| than | Total

55% 70% -
Slight ] 3 & 8
Moderate 2 3 9 14
Severe 6 9 3 18
Total 8 15 17 40 |

Table 11. Irregularity of Bronchial Wall of
Broncial Asthma

Wall Irregularity of Trregularity of Totol
Subsegraental Bronchus | Terminal Bronchus
. positive 1
Slight 6 negative 5
S 12
Severe G L sntl?e g
negative 4

Table 12. Bronchial Asthma and F.E.V. 1.0%

Bronchial F.EV. 1.0%

e ff;;s: 55% 55—70% %:;?0 o | Total
sight | 3 s | 1 | s
Severe 5 0 1 6
Total i 8 9 " 2 | 12
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AR ESE LT 5 o L ik i, 18R g
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X Tab.2 DX 3 5RCHME L. JHRBE
AN AN 2 B % B R b LAHERE I
SJIEDEEES] & CUHENBHNI LI LIgf LW &
Whbh T\ 523, IilSiEERc X 3 2c
b, AN EBEONGIE (FREYTIEd 520k
& D LIl Bl & 503 5 b b @) & ok
B X2 WGBS B, SEHRT
Ranb s, RN Fig. 6, 70X 5l
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Table 13. Corrélation of Clinical Diagnosis and Diagnosis based on

the Alveolobronchogram : Total 137 cases.

Diagnosis by Alveolobronchogram
Clinical Diagnosis |- —— o e T
. Senile Lung | Emphysema Bronchitis Asthma Total

Senile Lung 15 4 6 0 25

Emphysema 1 47 1 2 51

Bronchitis 5 2 37 3 47

Bronchial Asthma 1 0 2 i 10

Fibrosis 1 1 2 0 1
Tl | [ s IR A TR
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DEA DB BN B DRI B\ TER RS & S
BWIA—ET B2 DD, LLEOREREN S,
il GO - h BIREOBINCH ST 5 L
IAHBREVWTEMIHE SR E VLB,

T % W

SEPRI N N S B S A B e TS PR M Mifi 3 B O
EFA 1400s LTiTey, 4 OBk it
i, IlisiEesH, BT J40l, KA
B1261, fREzeflc/BE L Thic. 4% T2l
e CHOTMTNED 4 RIS 2177 5
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