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It was chiefly on a morphological basis that Ki1emperer et al. [51] col-
lected into a group the conditions known under the comprehensive name of
collagen diseases. As a result of subsequent investigations the group has been
widened although some authors still refuse to accept its homogeneity. On the
basis of data in the literature and some own morphological and clinical obser-
vations we shall attempt in the following to discuss the pulmonary changes
associated with certain collagen diseases.

The study of lung changes occurring in collagen diseases has a short
history. Although the occurrence in scleroderma of pulmonary changes had
been mentioned by Findray [27] in 1891, and lupus pneumonitis by Osier
[68] in 1904, it was only after the report on rheumatic pneumonitis published
by Masson et al. in 1937 [60] that a number of pertaining papers have been
published. Especially those of Rich and Gregory [78,79] and Neuberger
[64] regarding rheumatic fever, of Rakov and Taylor [74], further Teitum
and Poutsen [95] concerning disseminated lupus erythematosus (DLE), of
Zeek et al. [102, 103] and Rose and Spencer [81], regarding lung involve-
ment in polyarteritis nodosa, of Churg and Strauss [14] further Kornblum
and Fienberg [52] on pulmonary changes accompanying necrotizing poly-
angiitis and granulomatosis, finally of Eximann and Barr [20], Capran [10]
and Rubin [83] rheumatoid arthritis have to be mentioned.

In recent years, several papers have dealt with the pulmonary changes
occurring in collagen diseases, mostly giving a review of the pertaining liter-
ature rather than original observations [5, 7, 41, 54, 63].

The data agree in that in collagen diseases the same phenomena are found
in the lungs as in other organs, especially in the vessels, the endocardium and
the synovial membranes. It is nevertheless indisputable that, owing to its
special structure, the lung parenchyma is capable of histological reactions
different from those of other organs; these reactions display a morphological
similarity to the allergic changes [78, 79, 58, 5, 84, 9, 14, 19, 83].

Our examinations were made on 35 lung specimens of patients who had
died with various collagen diseases. Microscopic or gross changes were revealed
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in 30 cases with the following distribution: in 4 cases of rheumatic fever; 3 of
disseminated lupus erythematosus; 9 of polyarteritis nodosa; 3 of necrotizing
polyangiitis and granulomatosis; 5 of rneumatoid arthritis; and in 6 cases of
scleroderma. 5 to 10 sections were prepared from the different parts of each
specimen and stained with haematoxylin-eosin, azan, Masson’s trichrome,
resorcin-fuchsin, resp. Schiff’s periodic acid.

Pulmonary changes associated with collagen diseases
Rheumatic fever

Lung involvement was revealed in 4 cases of rheumatic fever. The age
of the patients had ranged from 7 to 17 years. Only some of them displayed
respiratory symptoms, such as cough, dyspnoea, thoracic pain and, later,
cyanosis. At autopsy, the cut surface of the lungs showed beside haemorrhagic
areas rust coloured and ochre yellow patches especially at the base and the
marginal areas. Histology revealed mucinous oedema in the parenchyma, the
connective-tissue septa in particular (Fig. 1); desquamation of the alveolar
and bronchial epithelium (Fig. 2); coagulating necrosis of the alveolar walls,
and — in one case — a mass of hyalin membranes (Fig. 3); further interstitial
infiltration of varying degree. The vessels were congested, their walls showed
fibrinoid necrosis and aneurysm-like dilatations. In some instances precipitated
fibrin connected with the necrosed vessel-wall extended polyp-like to the alve-
olar lumen (Fig. 4). Essentially, these changes were identical with those termed
“pneumonitic lesions” and “pseudomembranaceous lesions” in the classical
description by Masson et al. [60]. We observed in two instances also the
“vegetative lesions”, structures composed of young cell-rich connective tissue
arising from the organizing exudate, that have been termed “Masson bodies”
by Neubuerger [64].

Of recent, Lustok and Kuzma [54] have reviewed the data concerning
the pathomorphologic aspects of rheumatic fever. They regard the following
histological features as characteristic of rheumatic pneumonitis: alveolar
haemorrhage, necrosis of alveolar walls, hyalin membranes, proliferation of
alveolar cells, Masson bodies, necrosis of the wall of bronchioles and vessels,
as also the reparative phenomena of all acute changes. Other authors have
pointed to the morphological similarity between rheumatic pneumonitis and
other diseases, the various kinds of antigenic pneumonitis in particular [78, 79],
as also to the common features of pulmonary changes accompanying collagen
diseases and allergic syndromes [5]. Again, other authors concerned themselves
with the differential diagnosis of chronic congestive lung changes and rheum atic
pulmonary lesions [50].
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Fig. 1. Rheumatic fever. Oedematous-mucinous swelling of pulmonary interstitium. Moderate
exudation and desquamation in the lumen of alveoli. H. E. — X260

Fig. 2. Rheumatic fever. Amorphous and cellular exudate in alveoli. Occasional groups of
alveolar epithelial cells. H. E. — X 180
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Fig. 3. Rheumatic fever. Note homogeneous hyalin membranes on the wall and in the lumen
of alveolar duct. The surrounding alveolar epith lium is cuboidal and proliferating. H. E. —
X220

Fig. 4. Rheumatic fever. Fibrin polyp connected with necrosed vessel-wall and extending into
alveolar lumen. H. E. — X180
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The data in the literature as well as our own observations justify, there-
fore, the statement that acute inflammatory phenomena, the histological pic-
ture of pneumonitis, accompanied by a microscopic necrosis of tissues consti-
tute the chief characteristics of pulmonary changes associated with rheumatic
fever. The histological picture of such lesions resembles the one occurring with
allergic pneumonitis. Symptoms of repair, cicatrization, occur in protracted
cases, but such signs are mostly insignificant.

Disseminated lupus erythematosus

We examined the lungs of 4 patients who had of with DLE. Three
were females and one was male.Their age waried between 22 and 65 years. One
ofthe present authors (B. R.) has discussed in detail the problem of lung changes
in DLE in an earlier paper [44]; those findings have been partly confirmed and
partly supplemented by the results of the present examinations. Clinical
symptoms had been observed in the terminal stage only: a migrating density
above the base which appeared as a coarse patchy shadow on the X-rays,
a pattern held to be characteristic by Sante and Wyatt [84]. Additional
symptoms had been a dry cough, sputum occasionally tinged with blood,
pleuralgia and pleural fluid accumulation. All patients with extensive pul-
monary changes suffered from intractable dyspnoea.

Autopsy in part of these cases revealed hyperaemia and oedema; the cut
surface showed a characteristic variegated pattern displaying red, haemor-
rhagic, rusty and greyish yellow areas, suggestive of lipoid pneumonia, side by
side with fibrotic patches, especially in the chronic form of the disease (Fig. 6).
In one case, there were bronchiectasic portions in the scarred pulmonary areas,
displaying a honeycomb structure. The pleura was mostly oedematous, lined
occasionally with organizing fibrin.

Microscopic examination revealed essentially the same changes as in the
above cases. The most conspicuous phenomena were mucinous oedema, con-
gestion and inflammatory infiltration of the alveolar septa, proliferation and
desquamation of the endothelium (Fig. 7), fibrinoid necrosis of the capillary
and alveolar walls and the formation of hyalin membranes. Certain portions
of the alveolar ducts were filled with exudate composed of blood and fibrin
(Fig. 8). We frequently observed the successive phases of the organization of
intraalveolar exudate, its complete transformation into connective tissue, and
its retraction, i. e. the formation of Masson bodies (Fig. 9). Grave changes were
displayed by the small pulmonary vessels: their wall was oedematous with
occasional signs of fibrinoid transformation, inflammatory infiltration and
minute hyaline thrombi. Intimai pads arising from the organization of clots
sometimes constricted the lumen, as in Moschcowitz’s thrombotic thrombopénie
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Fig. 5. Rheumatic fever. Fibrous Masson body in the lumen of alveolar duct. H. E. — X80

Fig. 6. DLE. Cut surface of lung with bright (pneumonitic) and dark (haemorrhagic) areas
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7. DLE. Mucinous interstitial oedema, proliferation and desquamation of alveolar
epithelium, in early stage of lupus pneumonitis. 1. E. — X340

ii. DLE. Fibrinous-haemorrhagic cast-like exudate filling alveolar duct. Inflammatory
infiltration of alveolar walls. H. E. — X60
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Fig. 9. DLE. Fibrous Masson body in lumen of alveolar duct. H. E. — X120

Fig. 10. DLE. Areas of hyaline impregnation in arteriolar wall, with adhering hyaline globule.
H. E. - X420
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Fig. 11. DLE. Cell-rich gramilomata in pulmonary interstitium. H. E. — X 180

12. DLE. Oedematous swelling and inflammatory infiltration of pulmonary arteriole;
intraluminar hyaline thrombus; signs of recanalization. Il. E. — X360
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purpura (Fig. 10). In one case granulomas had formed in the wall of the vessels
and the interstitium, a phenomenon regarded by Teitum [94] as typical of
lung involvement in DLE (Fig. 11). To the same category of phenomena
belonged the ulcerative granulomatous lesions of the bronchioles observed in
another case. Of chronic changes, thickening of arteriolar walls and recanali-
sation of hyaline thrombi were observed (Fig. 12).

One of the subacute cases of DLE had responded to ACTH treatment
with rapid deterioration soon leading to death. Autopsy in this case revealed,
beside signs of pneumonitis, fresh necroses and granulomata. We regard this
as a morphological confirmation of the observation, according to which steroid
therapy may sometimes aggravate the pulmonary process associated with
collagen diseases [55, 16, 88].

Our above observations were in good agreement with the pertaining data
in the literature. Clinical descriptions [17, 47, 76, 4, 40, 90] are unanimous in
affirming that, because of the great variety of symptoms, the clinical picture
is often so uncertain as to lead to erroneous diagnosis. The morphological pat-
tern is mostly dominated by acute inflammatory phenomena which have been
subsumed under the collective term of lupus pneumonitis [74, 84, 96, 82, 40,
75, 21, 71, 30, 2]. A phenomenon which has been considerably less often ob-
served in connection with DLE isthe granulomatous pulmonary lesion [94,95,44]:
this, like pneumonitis, is an allergic tissue-reaction [36] and corresponds,
therefore, to the granulomatous processes occurring in association with poly-
arteritis nodosa and necrotizing polyangiitis. It is generally accepted that, in
contradistinction to the usual pulmonary changes (oedema, bronchopneumo-
nia), the characteristic pneumonitic and granulomatous patterns occur in not
more than 20 to 30 per cent of the cases of DLE. A secondary bacterial or
mycotic infection is frequently associated with lupus pneumonitis [13].

Polyarteritis nodosa

Before discussing the pulmonary changes associated with them, it seems
necessary precisely to define polyarteritis nodosa and necrotizing polyangiitis,
and to make an adequate distinction between the two conditions. In our opinion
the chief difference lies in the location of the lesions: while they are confined
to the vascular system in polyarteritis nodosa, the vascular lesions may be
accompanied and sometimes dominated by massive necroses and granulation
of other tissues in cases of necrotizing polyangiitis. The organs, including the
lung, involved in the two diseases constitute a further difference. Those forms
of necrotizing polyangiitis which, beside generalized vascular changes, are
confined to the respiratory parenchyma and the renal glomeruli are known
under the name of Wegener’s granulomatosis. At the same time the two con-
ditions in question form a close pathomorphologic and clinical entity.
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We examined 9 cases of polyarteritis nodosa accompanied by pulmonary
changes. All the patients were males, from 21 to 57 years of age. The clinical
symptoms of the pulmonary process were uncertain: cough, copious sputum,
occasional asthmatic complaints. X-rays showed partly miliary and partly
large, irregular, sometimes confluent patches which often disappeared with
striking rapidity. Autopsy revealed yellowish purple spots suggestive of bron-
chopneumonia, and frequently also haemorrhagic infarctions. In chronic cases
scarring and bronchiectasis occurred. Histological analysis revealed acute
necrosis of vessel-walls, granulation and constriction scarring of the blood
vessels. Beside haemorrhagic infarctions the pulmonary parenchyma displayed
primary lesions, such as exudative, desquamative inflammation, hyaline mem-
branes and even focal fibrinoid necrosis of the alveolar wall (Fig. 13), in short,
the well-known symptoms of acute pneumonitis. Masson bodies originating
from organized exudate were found in 5 cases; foci of fibrosis seemed to sur-
round these bodies in the interstitial space. In one instance, formations resem-
bling Masson bodies were observed to occupy the dilated lumen of bronchioles
in a polyp-like manner (Fig. 14). No tissue necroses or granuloma formation
could be seen.

Literary data concerning the pulmonary changes associated with
polyarteritis nodosa are contradictory. While certain authors observed them
frequently, other regard them as rare occurrences. We attribute this incer-
titude to the fact that a number of authors refuse to accept necrotizing poly-
angiitis as a separate disease and consider it a form or polyarteritis nodosa.
This may explain the view of Rose and Spencer [81], who distinguished
between two types of polyarteritis nodosa according to the presence or absence
of lung involvement. We are of the opinion that the first type belongs to the
category of necrotizing polyangiitis so that only cases without lung involve-
ment should be regarded as genuine instances of polyarteritis nodosa. Accord-
ing to earlier observations [15, 66, 102, 92, 53, 34, 90] and our own findings
while a whole range of phenomena from acute necrotizing processes through
granulation to constrictive cicatrization may occur in the pulmonary vessels,
the parenchyma reveals — apart from secondary lesions or vascular
origin — only mild acute and chronic changes corresponding to those of
rheumatic pneumonitis. Contrary to the observations of Rose and Spencer,
we failed to observe necrosis or granulation independent of vascular changes.

Necrotizing polyangiitis and granulomatosis

The clinical and morphological features of necrotizing polyangiitis have
been discussed by us in connection with two earlier cases [45]. Only one of
them had pulmonary lesions. Since then, we had occasion to observe two more
cases of this nature. Of the three patients, two were male and one female.
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Fig. 13. Polyarteritis nodosa — Fibrinoid necrosis of inflamed capillary and alveolar wall,
with connected fibrinous polyps. H. E. — X360
Fig. 14. Polyarteritis nodosa. Intrabronchiolar Masson body-like structure. H. E. — X80
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Fig. 15. Necrotizing polyangiitis. Granulation tissue with radial structure, composed fibro-

blasts and inflammatory cells in pulmonary artery, constricting the lumen. H. E. — X180

Fig. 16. Necrotizing polyangiitis. Granulating inflammation in the wall of pulmonary arteriole
and adjacent bronchiole; inflammatory ulceration of bronchiolar epithelium. H. E. — X150

7 Acta Morphulogica XI/L
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Their age ranged from 45 to 52 years. The pulmonary symptoms were at first
as uncertain as in polyarteritis nodosa; they became, however, more and more
pronounced with the advance ofthe disease and were in some cases misleadingly
similar to those seen in acino-nodular tuberculosis. In one of the patients
especially in the basal portions of the lung the X-rays revealed loose snow-
flake-like shadows with blurred edges, similar to that described by Korn-
bltum and Fienberg [52].

At autopsy the lungs had a variegated appearance, displaying pneumo-
nitic areas, infarctions and yellowish grey compact necrotic masses of plum
size and containing cavities resembling caseous tuberculous foci. The micro-
scopic picture was likewise variable. Vascular lesions were restricted to the
small arterioles and veins, part of which revealed signs of fibrinoid necrosis and
pronounced granulation constricting the lumen. The gramdation tissue had a
characteristic radial structure composed of fibroblasts, round cells and eosino-
phils (Fig. 15). The neighbouring bronchioles displayed a similar necrotic
granulation tissue (Fig. 16). The parenchymal lesions consisted of focal pneu-
monitis, larger or smaller necrotized areas and granulomata. The necroses were
not as pronounced as in the case of tuberculous caseation, the pulmonary
structure was not completely destroyed and these areas were surrounded by
granulation tissue containing fibroblasts, histiocytes, lymphocytes and a few
eosinophils and in one case also a great number of Langhans type giant cells
(Fig. 17). The absence of tubercle bacilli was sometimes the only difference
against tuberculosis.

The pattern essentially agreed with the one described in recent years
under the name of necrotizing polyangiitis and allergic granulomatosis [89, 19,
14, 26, 52, 58, 99, 59, 87]. On the evidence of its morphological features, we
regard also those of Rose and Spencer’s cases [81], in which polyarteritis
nodosa was associated with pulmonary changes as belonging to this category.
Likewise in this group belongs a part of the cases described as Wegener’sgranu-
lomatosis [24, 34, 9], atypical polyarteritis nodosa [93, 18], eosinophil granu-
loma or Lo&ffler’s syndrome. The pattern being a separate nosological entity
can hardly be contested if we consider the clinical and morphological features
of the condition, for which the term necrotizing polyangiitis seems to be the
most comprehensive one. All processes in this group are characterized by more
or less massive necroses of the vessels and other tissues and the associated
granulation.

Rheumatoid arthritis

Pulmonary changes were revealed in five patients with rheumatoid
arthritis, all of them females between 36 and 70 years of age. Clinically, the
moderate changes had been accompanied by the usual symptoms such as
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Fig. 17. Necrotizing polyangiitis. Necrotizing granulation with giant cells, resembling tuber-
culous granulation tissue. H. E. — X180

Fig. 18. Rheumatoid arthritis. Grave scarring in apex and base of lung, with bronchiectases
and pleural callus

7*
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Fig. 19. Rheumatoid arthritis. Pulmonary arteriole with thick wall and narrow Ilumen
H. E. - X340

Fig. 20. Rheumatoid arthritis. Scar tissue with minute cysts and Masson bodies (sclerocys'i
lung). H. E. - X380
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cough and discharge of sputum, while in the cases with massive fibrosis there
had been sometimes grave respiratory distress. X-rays had revealed no specific
features, only atelectasis of various size, pleural callus, less frequently bron-
chiectasis and in one instance, a cystic change. The clinical course had not been
dominated by the pulmonary changes.

At autopsy, in the lungs usually bilateral fibrosis and even sclerosis of
various extent was found, accompanied by bronchiectasis associated with
pleural thickening and adhesions (Fig. 18). In one case there was a moderate,
in another a marked sclerocystic change with honeycomb structure in the
marginal portions. The histological picture was less dominated by these acute
phenomena than by scarring. Signs of necrotizing arteritis — similar to that
demonstrated by one of the present authors in other organs in connection with
rheumatoid arthritis [72] — were fairly frequent, but pneumonitis in the
parts of the lung not affected by scarring manifested itself only with slight
serous-mucinous oedema and moderate histiocytic-lymphocytic infiltration.
Much graver were the chronic changes; the arterial walls were thickened,
scarred, sclerotic, with their lumen constricted (Fig. 19). The parenchyma
consisted likewise of thick bundles of scar tissue surrounding cavities, which
were considerably larger than the alveoli. They had arisen in the course of
the destruction and rupture of non-fibrotic alveolar walls (Fig. 20), and were
mostly devoid of epithelium, while in the cavities a pseudoadenomatous proli-
feration of bronchiolar epithelium sometimes occurred. The pattern was further
complicated by premortal bronchopneumonia and pulmonary oedema. In one
instance there was beside slight bronchial adenomatosis a small epithelioma
within the sclerosed parenchyma embracing several lobes. Another case had
not presented the usual clinical picture because of the absence of articular
changes. We regarded this case nevertheless as one of rheumatoid arthritis on
the anatomical and histological evidence of the pulmonary lesions. Acute
vascular changes associated with the chronic fibrotic pulmonary process
pointed to acute exacerbation, as in Christie’s [13] case. In view of the
absence of articular changes we feel justified in considering this case as one
ofrheumatoid disease, as proposed by Etitmann and Barr [20] and Rubin [89].
The pulmonary changes accompanying rheumatoid arthritis and rheumatoid
disease have become known in the last decade [20, 38, 6, 39, 3, 16]. Caplan
[10] pointed to the frequency of pulmonary fibrosis among coal-miners suffer-
ing from rheumatic arthritis. Price and Sketton [70] have introduced the
concept “rheumatoid lung”. Heppteston [41, 53] ascribed a great importance
to rheumatic arthritis among the collagénoses giving rise to pulmonary changes
and it is now generally accepted that the condition induces in the lungs a mild
necrotizing inflammation of the small vessels and the parenchyma, with grave
and widespread fibrosis and sclerosis of the vessels and the interstitium.
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Scleroderma

Six of the patients with scleroderma showed pulmonary involvement.
All were females between 37 and 66 years of age. Clinically, the respiratory
symptoms had been less serious than the cutaneous phenomena in four cases,
while the symptoms of pulmonary disease had dominated the picture in the
other two. These symptoms had been essentially those of a protracted pneu-
monia, with fever, cough and an abundant discharge of sputum. The X-rays

Fig. 21. Scleroderma. Diffuse sclerosis of lung. H. E. — X120

had revealed pronounced bilateral density especially at the periphery of the
basic parts, further bronchiectasis and, in some areas, a cystic pattern within
inhomogeneous shadows.

At autopsy the picture was not characteristic. Beside pleural adhesions
there were compact, scarry, fibrotic areas extending in some cases over several
segments, with bronchiectases and sometimes sclerocystic changes. Histolog-
ically there was chronic scarring in the vessel-walls and the parenchyma. The
fibrosis was either cystic, as that observed in rheumatic arthritis, or compact
(Fig. 21). Scarring was followed by extensive bronchial adenomatosis and its
cancerous transformation in one case, as described in detail earlier [46]. Acute
changes such as an oedematous loosening and fibrinoid necrosis of the vessel-
walls, accompanied by moderate inflammatory reaction, were rare. Secondary
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bronchopneumonia, obstructive pneumonitis and congestive bronchitis diver-
sified in some instances the otherwise monotonous pattern.

The correlation ofthe dermal and pulmonary changes in scleroderma had
been almost forgotten since Findlay’s observation in 1891 [27] and was
revived half a century later when systematic investigations into the collagen
diseases had been started. Getzowa [31] distinguished two types of pulmonary
fibrosis associated with scleroderma, a compact and a fibrocystic type, and
offered also information regarding the genesis. The clinical, anatomical [62, 91,
86, 21, 57, 65] and radiographic [85, 61] aspects of the question have formed
the subject of numerous papers. Israel and Harley [48] observed pneumo-
thorax consequent upon the rupture of a fibrocystic lung and several authors
the cancerous transformation of fibrosed areas [101, 11, 49, 8, 80, 46]. Our
own observations agree with literature in that the most characteristic feature
of the pulmonary changes associated with scleroderma consists in a gradually
developing fibrosis and sclerosis which are rarely accompanied by more than
moderate acute inflammatory phenomena. Sclerosis of the parenchyma pro-
gresses hand in hand with that of the vessels.

Discussion

Relying on our own findings and data in the literature, we have attempted
to give a comprehensive survey of the morphologic aspects of pulmonary
changes observed in connection with some collagen diseases. We also endeavou-
red to point out those features which seem to characterize any particular disease.
Since vascular lesions — in one form or the other — are encountered in all
collagen diseases, it was the pulmonary parenchyma which promised to present
a characteristic point. Various pulmonary changes have been found to occur
in all types of collagenosis. For example, the features described by Masson
as characteristic of pneumonitis were observed in all of our cases. This applies
to different degrees of fibrosis and sclerosis as well. As a rule, necrosis of the
lung tissue is perceptible under the microscope only, but could be well observed
with the naked eye in some cases. Granulomatous changes were perhaps the
only phenomena which may be regarded as characteristic of certain diseases.
We have, thus, failed to find such changes as are, in themselves, characteristic
of this or that disease and have to state that there is no qualitative difference
between the various collagen diseases in respect of the associated pulmonary
involvement; differences exist, at most, in respect of quantity or degree.

Many observations substantiate the notion that, beyond a morphological
similarity between the various pathological patterns, there exist cases which
show the histological features of more than one collagen disease so that they
cannot be classed under any of the sharply distinguishable separate categories.
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Such transitory forms between DLE and rheumatoid arthritis [56], between
polyarteritis nodosa and necrotizing polyangiitis [81], DLE and polyarteritis
nodosa [93] or between necrotizing polyangiitis and rheumatoid arthritis [12]
have been described in literature. They prove that the morphological picture
does not suffice to make sharp distinctions between the various diseases.

The pulmonary changes observed in collagen diseases are morphologically
related to those occurring in some other conditions. Heppteston [41], for
instance, demonstrated certain histological similarities between the collagen
diseases and the Hamman— Rich [37] syndrome, as also between the group
of honeycomb-lungs and the changes associated with sarcoidosis, eosinophilic
granuloma and tuberous sclerosis. Bohrod [7] pointed to a histological simi-
larity between the diseases described in this paper on the one hand and Lo6ffler’s
eosinophilic infiltration on the other, as also to those observed in pancreatic
fibrosis and pulmonary amyloidosis. Autd [1], further Engerferdt and
Zetterstrom [22] established relationships between lung involvements in
collagen diseases and eosinophilic granuloma. Other authors [98, 96, 29, 78]
suggested the existence of a similarity between the pulmonary changes of col-
lagen diseases on the one hand and antigenic pneumonitis (in the wider sense
of the term) on the other hand.

Our above findings have convinced us of the futility of trying to distin-
guish between the pulmonary changes belonging to different collagen diseases
on the evidence of specific patterns, and have led to the conclusion that if we
want to distinguish the pulmonary changes of one collagen disease from those
of another such disease, if we further want to separate the pulmonary changes
of collagen diseases from most of those of an allergic-hyperergic nature, and
— finally — if we want, in general, to arrive at a more precise definition and
classification of pulmonary lesions, we have to rely on the comparative fre-
quency in the occurrence of certain histological phenomena. It seemed there-
fore necessary to group these phenomena, independently of the diseases in
which they occur, exclusively on the evidence of the morphological picture,
according to structural types.

We found that the pulmonary changes associated with all the conditions
in question belong to one of three fairly well distinguishable structural types,
viz. the pneumonitic, the necrotic-granulomatous or the sclerotic.

Pulmonary changes of the pneumonitic type seemed to occur most fre-
quently and to be most manifest in connection with DLE and rheumatic fever,
while — ina milder form —ethey may occur in all collagen diseases. The changes
observed by Gordfischer et al. [35] in dermatomyositis appeared in the form
of extensive pneumonitis or proliferative arteritis. We observed no such cases.
We usually found pneumonitis in the acute phase of the pulmonary process,
although its milder form is an almost permanent concomitant of protracted
processes as well. For all the acuity of the histological phenomena, the clinical
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course of pneumonitis need not necessarily be malignant (this depends, of
course, also on the extent of the process) and, once the acute phenomena have
subsided, it may change into fibrosis and sclerosis.

Pulmonary changes accompanying polyarteritis nodosa and necrotizing
polyangiitis usually belong to the necrotic-granulomatous type, although in a
mild form they frequently occurred in connection with DLE. Pulmonary
manifestations of this type seem to indicate a malignancy of the process and
show even in comparatively benign cases its progress or exacerbation. (This
might have been the cause why in one of our cases where pneumonitis was
associated with DLE, steroid treatment was followed by the appearance of a
necrotizing-granulomatous process). The process is not always restricted to the
lung parenchyma; it may also manifest itself in the form of vascular changes
even with extrapulmonary ones, and this generalization may be one of the
factors responsible for the comparative malignancy.

The most pronounced forms of sclerosing pulmonary changes usually
appear in connection with rheumatoid arthritis and scleroderma, although
— in a milder form — they may occur with rheumatic fever or DLE and even
with certain cases of gradually progressing polyarteritis nodosa. Cancers de-
veloping on the ground of widespread sclerosis have repeatedly been observed,
so that the process might be considered a precancerous manifestation.

The above classification has been based chiefly on morphological grounds.
Still, each morphological type is characterized by a more or less specific clinical
course. The pneumonitic type usually runs an acute course with healing, the
necrotic-granulomatous type a subacute and malignant, the sclerotic type a
chronic, course.

The morphological pattern may therefore allow some prognostic conclu-
sions, a possibility which may become of value with a wider adoption of lung
biopsy.

Practical importance attaches to our results also in other respects. Some
of the above-described pulmonary changes (fibrosis, pleural adhesions) were
usually considered secondary affections not connected with the collagen
disease or else were looked upon as its usual concomitants (pneumonia, pul-
monary infarct). It is beyond doubt that they are actually manifestations of
collagen diseases.

It must be borne in mind that pulmonary processes — even if extremely
grave and dominating the clinical picture — are but local manifestations of a
systemic disease. The morphological picture of the lung may reveal in such
cases the nature of the general process, a consideration which induced Hepp-
teston [43] to regard the pulmonary changes to be the index of collagenosis.
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Summary

The lungs have been examined in 30 cases of collagen disease (rheumatic fever, dis-
seminated lupus erythematosus, polyarteritis nodosa, necrotizing polyangiitis and granulo-
matosis, rheumatoid arthritis, scleroderma). The pulmonary lesions were not specific; although
with varying severity, all the observed changes were found to occur in every case of collagenosis.
The differences were quantitative rather than qualitative.

It is recommended to classify the pulmonary changes according to morphological types
and not according to the collagen diseases with which they are associated. The three structural
forms are the pneumonitic type, the necrotic-granulomatous and the sclerotic type. One of these
three types is encountered in every collagen disease: since their degree varies from disease to
disease they allow conclusions regarding the activity of the process.
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OAHHbBIE K EAMHOMY TMATOMOP®OJ/IOI'MYECKOMY BOS33PEHWKO HA JIETOY-
HblE MSMEHEHWNA MNP KOJIJTATEHOBbIX BOJIE3HAX

B. PAOHAW n K. XOJ/T10WWN

ABTOpbl nNpoBenn B 30 cnyvasax NaToMopgosiorMyeckoe MccnefjoBaHUe MpU PasiNyHbIX
KONnareHoBbIX 60/1e3HsX (peBMaTMyeckasi NMxopajKa, peccesiHHas KpacHasi BO/lYaHKa, Y3/10-
BaTblli NONMApPTEPUT, HEKPOTU3MPYIOLLMIA NOMAHIUT U FPpaHyoMaTo3, PeBMATOMAHBIA apTpuT).
Ha ocHoBaHMW CBOWX WCCMeAOBaHWUA aBTOPbl YCTAHOBW/M, UTO He HabMAalTCs Npu 3TOM
Cneuunguyeckue NeroyHble U3MeHeHWsl, XapakKTepHble 418 TOW UMM WHOW KonniareHoBoW 60-
nesHn. OHW Habnwganu, 4To BCe MOPGONOTUYECKME SIBIEHWS, XOTS B Pa3/IMYHOlM CTeneHu,
BCTPEeYatoTCs MPU BCEX KO/NareHoBbIX 60/1e3HAX. I3MeHeHUs1 NpY pas3nyHbIX 60M1e3HAX cKopee
KOJINYECTBEHHbIE, YeM KayeCTBEHHbIE.

Ha ocHoBaHUM CBOMX UCCNefoBaHWUA aBTOPbI CHMTAKOT, YTO JIETOYHbIE U3MEHEHUS MOryT
ObITb KnaccumumMpoBaHbl He MO 60ME3HSAM, @ MO MOP(OSOrMYECKUM Tunam. Takumu mopgo-
NOTUYECKUMM  TUMNAaMK  ABJSIIOTCA  MHEBMOHUTUYECKME, HEKPOTUUECKU-TPaHy/iIoMaTo3Hble 1
CK/1IEPOTUBUPYIOLLNE NIEFOYHbIE M3MeHEeHUS. Kaxablii U3 3TUX Tpex TUMOB, XOTA B pas/MUHO
CTeneHn, Ho 06HAPYXXMBAETCA Yy BCEX KOJMareHoBbIX 60/1€3HAX M HAa OCHOBaHUM 3TOr0 MOXHO
fenaTb BbIBOAbl OTHOCMTENbHO [AMHAMM3Ma npoLecca.

HabniofeHnsi aBTOpOB [alOT BO3MOXHOCTb PaCcCMaTPMBAaHWUSI NIEFOYHbIX WM3MEHEHW C
euHOI NaToMOoposIorMyeckoli TOUKM 3peHUs, YTO MMeEeT 3HauYeHMe KaK B OTHOLLEHWM MaTto-
nornn, Tak U KIUHUKW.
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BEITTRAGE ZUR EINHEITLICHEN PATHOMORPHOLOGISCHEN ANSCHAUUNG
DER LUNGENVERANDERUNGEN BElI KOLLAGENERKRANKUNGEN

B. RADNAI und K. HOLLOSI

In 30 Féallen verschiedener Kollagenerkrankungen (rheumatisches Fieber, Lupus ery-
thematodes disseminatus, Polyarteritis nodosa, nekrotisierende Polyangiitis und Granulo-
matosis, Arthritis rheumatoides, Sklerodermie) wurden die Lungen untersucht. Es wurde keine
solche Lungenveranderung gefunden die fiir die eine oder andere Kollagenerkrankung charak-
teristisch ware. Alle Verdnderungen kamen bei samtlichen Kollagenerkrankungen vor, doch
wiesen sie bei den verschiedenen Krankheitsbildern Unterschiede auf, die eher quantitativ als
qualitativ waren.

Auf Grund der Untersuchungsergebnisse wird die Ansicht vertreten, dal die Lungen-
veranderungen nicht den Krankheiten, sondern dem morphologischen Typ gemaRB gruppiert
werden sollen und zwar als pneumonitische, nekrotisch-granulomatdse und sklerotische Typen.
Ein jeder dieser drei Typen ist — obwohl in verschiedenem Grade — bei s&émtlichenKollagener-
krankungen zu finden, und aus ihnen kann man auf den Dynamismus des Prozesses entspre-
chende Schlisse ziehen. Diese Feststellungen ermdglichen eine einheitliche pathomorphologi-
sche Anschauung der Lungenverdnderungen, was sowohl vom Gesichtspunkt der Pathologie,
als auch in der Klinik von Bedeutung ist.

Dr. Bela Radnai

Bud t, IX. Nagyvarad tér 1. Hungary.
Dr. Katalin Hollési vudapest, g9y gary
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