Kekkaku Vol. 56, No.1
& =

Mycobacterium avium-Mycobacterium intracellulare Complex

12 & 2 I EYeRE o X R DR

®OON B
ES VAR ;- 35 T Ll  rl
Zft MR 5548 F 20 B

CHARACTERISTICS OF X-RAY FEATURE OF LUNG DISEASE DUE TO
MYCOBACTERIUM AVIUM-MYCOBACTERIUM INTRACELLULARE COMPLEX

Michio TSUKAMURA*

(Received for publication August 20, 1980)

1. Classification of X-ray Feature

The X-ray feature of lung disease due to Mycobacterium avium-M. intracellulare complex (M.
avium complex) has been classified into three types: (1) Primary infection type; (2) secondary
infection type; (8) intermediate type. The first type is characterized by a fresh solitary cavity
(cavities), and it may accompany pericavitary infiltration or caseous lesions. The cavity is usually
thin-walled. The second type shows cavities in sclerotic lesion or cavities with sclerotic wall and
is not differentiable from tuberculous cavities. The third type shows cavities with fibro-caseous
lesions and is not differentiable from tuberculous cavities.

Out of these three types, only the first type is differentiable from tuberculosis, and shows in a
long-term observation the following characteristics: Marked tendency to caseation and deficiency of
fibrotic process (Tsukamura, M.: Kekkaku, 50 : 17, 1975).

Patients who were hospitalized in this hospital were classified as follows: Primary infection type,
32(51%); secondary infection type, 28(44%); intermediate type, 3(5%).

2. Diagnosis

Cases showing X-ray findings peculiar to the primary infection type was diagnosed as the
disease when two or more positive cultures of the same species were isolated in 3 to 12 daily examina-
tions of the sputum conducted in the first month of hospitalization or in 3 monthly examinations.
The reason for this diagnostic criterion is as follows: Previously, the present author (Tsukamura,
M.: Kekkaku, 53 :367, 1978) estimated the casual isolation rate of atypical mycobacteria from
sputum specimens of tuberculous patients as 0.01 per one examination. The isolation rate of atypical
mycobacteria, in tuberculous patients, who have cavities and bronchiectasis, is expected to be higher
than healthy persons. Two or more positive results mentioned above could hardly be regarded as
casual, as they are significantly higher than the back ground-isolation rate, 0.01. Co-existence of
the abnormal isolation of atypical mycobacteria and the abnormal clinical symptom (appearance of
cavities) in the same person is considered to be related to each oether, as it should be extremely rare
that such co-existence might occur by chance.

Cases showing X-ray findings peculiar to the secondary infection type was diagnosed as the

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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secondary infection type when three or more positive cultures of the same species were isolated
in 6 monthly examinations, and, out of these three, at least one culture was more than 100 colonies
on isolation medium. It was observed that these isolations could not occur as casual isolations in
tuberculous patients (Tsukamura, M.: Kekkaku, 53 : 367, 1978).

The criterion used for diagnosing cases as the secondary infection type was more strict than
that for the primary infection type, as the presence of cavities could not be used as a basis of
diagnosis.

3. Relationship between X-ray Feature and Prognosis

Some patients with the primary infection type showed the closure of cavities and the negative
conversion of bacilli by culture, while most patients showed a marked deterioration with develop-
ment of caseous process and some patients died due to the progress of the disease. In contrast,
patients with the secondary infection type neither showed the progress of the disease nor showed a
marked changes in the X-ray feature (Table 2).

4. Characteristics of the X-ray Feature of the Lung Disease due to M. avium Complex

The secondary infection type and early stage of the intermediate type are not differentiated
from tuberculosis by their X-ray feature, while the primary infection type is usually differentiated
from lung tuberculosis. The characteristics of the primary infection type are marked tendency to
caseation and deficiency of fibrotic process. As a result of these characteristics, the cavity of the
primary infection type is usually thin-walled. A thin-walled cavity with partial thickening is also
observed. The cavity of this type has irregular inner margin (refer to figures and photographs).
Final feature of the cavity of the primary infection type (and the intermediate type) is the occur-

rence of “paper-like”, thin-walled cavities.
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Table 1. Comparison of X-ray Feature between Lung Mycobacteriosis due to
Mycobacterium avium Complex and Lung Tuberculosis

Number of cases (%)
Xoray feature Culture-positive
ray lung mycobacteriosis | ‘Culture-positive
due to M. avium lung tuberculosis
complex
Cavity with non-sclerotic wall (Ka) 18( 29%)* 7( 38%)**
Cavity in infiltrative lesion (Kb) 15( 24%) 33( 12%)
Cavity with sclerotic wall (Kx) 8( 13%) 64( 23%)
Cavity in sclerotic lesion (Ky) 19( 30%) 174( 63%)
Fibro-caseous lesion 3( 5%) 0( 0%)
Total number of cases 63(100%) 278(100%)

* Thin-walled cavity : 14 cases; Thick-walled cavity with irregular margin : 4 cases.
** No thin-walled cases, and no thick-walled cavity with irregular margin.

Table 2. Relationship between X-ray Feature and Prognosis of Disease

. X~ feat
Prognosis Case Age Sex (cal\«f}zly i‘?)rlrlri()g*
[ | 75 M Ka2
o | 28 F Kb2
Canty. disappeared [ 65 M Ka2(thin-walled)
within 6 months [ 61 F Ka3 (thin-walled)
. 62 M Kb2
. 41 M Kb2 Kb2
] 42 M Ka2 (thick-walled)
I 54 M Ka3 (thick-walled)
Marked deterioration ] 51 M Ka2 (thick-walled)
(| 66 M Kb2 Kbl
[ 59 M Kb2
- 59 M Kb3 Ka3
Death due to progress I » 32 M Kb3 + Silicosis
of the disease | E 70 M Kb2
. 39 F Ka3
I 68 M Ky3
-f 2
Death due to other 69 F K3
disease el 76 F Ky2 Ky2
| ] 86 F Fibro-caseous lesion
L 77 F Kx2+Bullae

M : Male; F:Female. Age is the age at the onset of disease.

a, b and ¢ Died within one year.

d Died after 8 years.

e Died due to pancreas cancer after 3 months.

f Died due to senility and pneumonia after 12 years.

g Died due to cor pulmonale after 2 years.

h Died due to heart infarction after 2 years.

i Died due to cor pulmonale after 3 months.

* Refer to Table 1. Arabic numbers, 1, 2 and 3 show the size of cavities: 1, less than 1.5cm; 2,
1.5 to 4.0 cm; 3, more than 4.0cm in lengitudinal size.
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Fig. 1. Il 41 year-old female. Secondary infection-
type.

(1) Cavities in sclerotic lesions;
unchanged after 11 months.

(2) The cavities remained

ik

3+ VI-1974

23 « VI - 1976

® 0% 19

5+ VI-1978

17 - K - 1979

Fig. 2. 5] year-old male. Primary infection-type.

(1) A thin-walled cavity in left upper lobe; (2) The cavity was enlarged and a
new small lesion appeared in right upper lobe; (3) New infiltration appeared
between the left cavity and the left hilus, and the right upper lobe-lesion
became a cavity; (4) Another cavity was formed in the left upper lobe, and the
cavity in the right upper lobe disappeared remaining a caseous lesion; (5) Con-
jugation of two cavities in the left upper lobe, and the lesion of the right upper
lobe became a cavity with pericavitary infiltration; (6) Thin-walled cavities in
both upper lobes (the wall of the cavities are so thin as consisted of paper=
“paper-walled cavities”).
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Fig. 3. 39 year-old female. Primary infection-type.

(1) A thin-walled cavity in the left upper lobe; (2) The left upper lobe was re-
sected; (3) Two new cavities with pericavitary caseous infiltration in the left lower

lobe; (4) Two thick-walled cavities that show marked caseation;

(5) Two

cavities were combined and a newly formed cavity showed irregular inner
margin; (6) “Paper-walled cavity” (at this period, the excretion of bacilli was
markedly diminished, showing only a few colonies on isolation medium, but, in
the autumn of this year, the patient had an elevated temperature with coma and

died on the 10th October 1974).
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Table 3. Comparison among X-ray Feature Type, Characteristics of X-ray Feature,
and Course of Disease

X-ray feature type Characteristics of X-ray feature and course of disease

(1) Cavity (cavities) with non-sclerotic wall without or with
pericavitary infiltrative lesion; often thin-walled cavity or
Primary infection type partially thick-walled cavity with irregular inner margin.
(2) Marked tendency to caseation and scanty fibrotic process.
(8) Usually progressive but, in some cases, improvement may

occur.,

(1) Cavity (cavities) in sclerotic lesion or cavity with sclerotic
wall; not differentiable from X-ray feature of lung tuber-

. . culosis,

Secondary infection type (2) X-ray feature remains almost unchanged even by a long-
term observation,

(3) Usually non-progressive,

(1) Cavity (cavities) with non-sclerotic wall accompanied by
infiltrative or fibrocaseous, pericavitary lesion; not differen-

Intermediate type tiable form the feature of lung tuberculosis.

(2) Marked tendency to caseation and scanty fibrotic process.

(3) Usually progressive,

Remark. Intermediate type may presumably be due to lung infection due to M.avium complex, which has
occurred successively after lung tuberculosis (refer to the case of Fig.7).

009 A

18 « XI - 1979 17 - 101 - 1980 6 VI - 1980

Fig.4. 63 year-old female. Primary infection-type.

(1) A cavity in infiltrative lesion of right upper lobe; (2) A thin-walled cavity
remained after absorption of infiltration; (3) The cavity showed the same feature

as before.
ey @) (3)
P )
I y
17 < 10 - 1979 5+ VI« 1979 2+ V1980

Fig.5. 42 year-old male. Primary infection-type.

(1) Two thick-walled, non-sclerotic cavities in left upper lobe; (2) One cavity
shows irregular inner margin; (3) Condensation of one cavity.
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Photo 1

Photo 3

Photo 2

Photo 1. M (Fig. 3, (5)). A large, thin-walled (partially thick-walled) cavity in the left lower
lobe (the left upper lobe was resected). The cavity shows irregular inner margin (this form of the
cavity is considered to have been formed by marked caseation).

Photo 2. [l (Fig. 3. (6)). A giant, “paper-like”, thin-walled cavity in the left lower lobe (the
left upper lobe was resected).

Photo 3. M (Fig. 5. (2)). Two cavities in left upper lobe. A larger one shows irregular inner

margin and is thin-walled (partially thick-walled). A smaller one shows non-sclerotic thick wall,

29
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Photo 4 Photo 5

Photo 6

Photo 4. -(Fig.G, (1)). Two cavities with fibrocaseous lesions in right upper lobe. This feature
not differentiable from that of tuberculosis was classified as the intermediate type (The primary
infection type shows freshly formed non-sclerotic cavitary lesions, and the secondary infection type
shows cavities in sclerotic lesions. The intermediate type belongs neither to the former nor to the
latter).

Photo 5. I (Fig. 6. (2)). A giant, thin-walled cavity in right upper lobe (the same case as
photo 4, after 9 montes).

Photo 6. I (¥ig. 7, (4)). Two giant cavities in both upper lobes. The cavities are “paper-like”

thin-walled.
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Fig. 6. 66 ycar-old male. Intermediate type.

(1) Cavities with fibro-caseous lesions of right upper lobe;
(2) Formation of a giant, thin-walled cavity in right upper lobe.
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Fig.7. HIIM59 year-old male. Intermediate type (“Uebergangsform”).
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This case had

secondary infection due to M. avium complex to a non-sclerotic tuberculous cavity.

(1) A small cavity in fibro-caseous lesion of the right upper lobe; tubercle bacilli were found in sputum;
(2) Since January 1970, M.avium complex organisms appeared every month in sputum; Marked caseous

process occured in both upper lobes;

(3) Marked caseation without fibrotic process made two great

cavities; (4) After excretion of caseous material, two great, “paper-like” thin-walled cavities were

formed.
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