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Chronic idiopathic pulmonary hilar fibrosis
A clinicopathological entity

MAGDI H. YACOUB1 and VERNON C. THOMPSON

The Brompton and London Chest Hospitals

Idiopathic pulmonary hilar fibrosis is a condition related to mediastinal fibrosis, characterized
by localization of the fibrosing process to one or both pulmonary hila. This results in pulmonary
hypertension and bronchial narrowing. Three patients suffering from this disease, in whom the
diagnosis has been confirmed by thoracotomy, are reported. The clinical and pathological features
are described and previously reported cases are reviewed. The syndrome is classified into two
types, according to whether the obstruction affects mainly the pulmonary artery or veins. The
disease is a self-limiting one but may lead to organic changes in the lungs causing severe disability.

Idiopathic mediastinal fibrosis is a rare condition
characterized by the formation of remarkably
dense fibrous tissue which engulfs and destroys
surrounding structures (Knox, 1925; Erganian
and Wade, 1943; Tubbs, 1946; Kunkel, Clagett,
and McDonald, 1954; Cameron, Ing, Boyle, and
Mathews, 1961). The condition usually affects the
Present address: Harefield Hospital, Middlcecx

superior mediastinum, particularly the region of
the superior vena cava, and, as pointed out by
Barrett (1958), 'the clinical hallmark of medi-
astinal fibrosis is the presence of venous
hypertension in the catchment area of the superior
vena cava.' Less commonly, the fibrosis affects
other mediastinal structures, producing different
clinicopathological syndromes depending on the

FIG. 1. Case 1. Chiest r-adiogr-aph.
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location of the fibrosing mass (Hache, Woolner,
and Bernatz, 1962). When localized to the hilum
of one or both lungs the fibrosis may produce
profound changes in the structure and function
of the affected lung. These changes give rise to a
typical clinicopathological syndrome which may
be diagnosed during life. In this paper, three
patients with pulmonary hilar fibrosis are
described and the clinicopathological changes are
discussed.

CASE REPORTS

CASE 1 D. L., a sailor aged 30 years, complained of
repeated haemoptyses for three years. He was
admitted to the Brompton Hospital in June 1964.
Clinical examination revealed no clubbing of the
fingers and no lymph node enlargement. The jugular
venous pressure was normal. The pulmonary com-
ponent of the second sound was accentuated. There
were few bilateral rhonci. The chest radiograph
(Fig. 1) showed mild enlargement of the cardiac
shadow and prominence of the pulmonary veins.
The right lung was smaller than the left and there
was evidence of pleural thickening and obliteration

FIG. 3. Case 1. Section of the resected lung showing a
dense mass obstructing the main puilmonary veins.

FIG. 2. Case 1. Bronchogram showing narrowing and
distortion of middle lobe bronchus and adjoining inter-
mediate lower lobe bronchi.

of the costophrenic angle on the right side. Linear
opacities, probably pleural in origin, were present
in the right mid-zone. Electrocardiograms showed
right axis deviation. A bronchogram (Fig. 2) showed
narrowing of the middle lobe bronchus and the
adjoining part of the right main and lower lobe
bronchi. The middle lobe bronchi were bronchiectatic
and distorted. This was presumed to be the source
of the haemoptysis.
Nine months later he was readmitted because of

a recurrence of haemoptysis. Bronchoscopy during a
severe bout of haemoptysis confirmed that the bleed-
ing source was in the region of the middle lobe. Right
thoracotomy was performed in May 1965. There were
many thick, extremely vascular adhesions between the
parietal pleura and the chest wall. Both the parietal
and visceral pleurae were thickened. There was a
hard mass in the hilum measuring 3 x 3 in (7 5 x
7.5 cm). The mass surrounded both pulmonary veins
and extended into the substance of the lung. The
intrapericardial segments of both pulmonary veins
were solid up to their junction with the left atrium.
Two frozen section specimens from the mass were
reported as 'fibrous tissue'. As it was thought at that
time that carcinoma of the lung was the most likely
diagnosis, radical pneumonectomy with excision of
a cuff of left atrium was performed.

Examination of the resected specimen showed very
dense fibrosis mainly centred around the main pul-
monary veins (Fig. 3). The lower vein was completely
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occluded while the upper vein lumen was reduced
to a diameter of 2 mm. The fibrous mass extended
-into the lung to surround the main bronchus and the
pulmonary artery. The lumen of the main right pul- -i. A*
monary artery was not encroached upon. The fibrous
tissue seemed to blend with the wall of the main
bronchus. Histologically the mass consisted of rela-
tively acellular collagenous tissue infiltrated by plasma l
cells in areas (Fig. 4). This tissue invaded and com-
pletely replaced the walls of the main pulmonary
veins. The intrapulmonary large veins showed a i
thickened adventitia and intimal proliferation. The **3
muscular arterioles showed marked thickening of the '
wall mainly due to intimal proliferation (Fig. 5). Some_
of them showed complete obliteration by organized -*tE
thrombus with evidence of recanalization (Fig. 6). ,%- 4
The alveolar walls were thickened and in some areas A
showed marked interstitial fibrosis with many heart_
failure cells in the alveolar sacs (Fig. 7). The pleura -
was markedly thickened and contained many muscular
arterioles. i441

Postoperatively the patient made a smooth recovery.
00..

He was seen three years later when he was well and-
asymptomatic. A chest radiograph showed no abnor- , d
mality of the left lung.

.3~~AfdlazeZ E

FIG. 5. Case 1. A section of the lung showing marked
intimal proliferation of a pulmonary arteriole. (x 80).

CASE 2 A woman aged 32 years was admitted to
the London Chest Hospital on 9 September, 1965.
She had had cough and bloodstained sputum for one
year. She had been seen at a chest clinic nine months
previously when she was given a course of PAS and
INAH for four months on a presumptive diagnosis
of pulmonary tuberculosis, repeated sputum examina-
tion having been consistently negative. Clinical exam-
ination showed a healthy looking young woman.
There was no clubbing of the fingers and no lymph
node enlargement. Chest examination showed signs of
fibrosis of the left lung with a shift of the

-^ mediastinum to the left. The jugular venous pres-
sure and the heart sounds were normal. Blood

_*ffi_ _pressure was 210/80 mmHg. Abdominal examination
showed no abnormality. The haemoglobin was 910%
and the total white cell count was 5,000/mm3. The
erythrocyte sedimentation rate was 33 mm in one
hour. Blood urea was 21 mg/100 ml. A chest radio-
graph (Fig. 8) showed diminution in the size of the

t Q,fz> -1 W 5 { * 1 left lung with a shift of the mediastinum. The shadows
of the left pulionary artery and its branches were
small and there were reticular shadows suggesting

FIG. 4. Case 1. A section of the hilar mass showing dense increased bronchial artery circulation similar to that
collagenous tissue infiltrated in areas by plasma cells. seen in Fallot's tetralogy or the absence of one pul-
(x 100). monary artery. There was also evidence of pleural
2E
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FIG. 6. Case 1. A section of the lung showing complete FIG. 7. Case 1. A section oj the lung showing marked
obstruction of a muscular arteriole with evidence of interstitial fibrosis with many 'heart failutre cells' in the
recanalization (x 100). alveolar sacs. ( x 100).

thickening. Bronchograms showed no abnormality on
the right. On the left side there was absence of peri-
pheral filling in both lobes, and the origins of the
lower lobe bronchus and several of its branches were
narrowed. Bronchoscopy confirmed narrowing of the
left lower lobe bronchus and the mucous membrane
looked congested and granular. She was discharged
from hospital on 2 October, 1965.
During the next five months she had three bouts

of severe haemoptysis and was readmitted to the
London Chest Hospital on 4 February, 1966. Clinical
examination, a chest radiograph, and laboratory
investigations showed no change since her previous
admission. Respiratory function tests showed an
FEV1 of 1,700 (expected value 2,550) ml and a forced
vital capacity of 2,700 ml. Sputum examination was
repeatedly negative for acid-fast bacilli and malignant
cells. A left thoracotomy was performed on 15 Feb-
ruary, 1966. There were many vascular adhesions
between the lung and the parietal pleura. There was
a dense hilar mass surrounding the main left pulmonary
artery extending to the region of the pulmonary veins
and bronchus. No large abnormal bronchial arteries
were seen. The hilum was dissected and some of the
dense tissue on the pulmonary artery as well as a

lymph node and surrounding tissue overlying the
inferior pulmonary vein were removed for biopsy.
This showed relatively acellular coarse bundles of
collagen with areas infiltrated by plasma cells and
lymphocytes almost identical with the tissue seen in
case 1.
She made a fairly smooth postoperative recovery

but required bronchoscopic aspiration of secretions
from the left lung on several occasions during the
immediate postoperative period.
Pulmonary angiograms showed complete oblitera-

tion of the left pulmonary artery near its origin. The
vessels on the right side (both arteries and veins)
were normal. Radioactive scanning of the lungs using
radioactive xenon (133Xe) (Fig. 9) showed no perfusion
of the left lung. An intravenous pyelogram was per-
formed to exclude associated retroperitoneal fibrosis.
This showed normal kidneys and ureters. She con-
tinues to lead a normal life and was last seen on
9 May, 1968, when it was noted that she had had
no further haemoptysis.

CASE 3 A woman aged 35 years was admitted to
the Brompton Hospital in 1963. Since the age of 16
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FIG. 8. Case 2. Chest radiograph showing a shift of the mediastinum to the left

with diminution in the size of the left main pulmonary artery.
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FIG. 9. Case 2. Lung scan showing complete absence ofperfusion of the left lung.
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she had had repeated attacks of haemoptysis
recurring every few months and varying in severity
(up to 300 ml on some occasions). A chest radio-
graph at the age of 16 showed a diffuse opacity in
the right lower zone with a normal hilar shadow.
Bronchoscopy at that time showed narrowing of the
right upper lobe bronchus below the upper lobe, and
the mucous membrane of the medial wall of that
bronchus was granular and congested. Biopsy of that
region produced a moderate amount of bleeding and
was reported as showing normal mucous membrane.
Over the next few years a chest radiograph showed
slight clearing of the lesion in the lower lobe with
a progressive shift of the mediastinum to the right.
The right pulmonary artery shadow became smaller
and was hardly visible in 1963 (Fig. 10). There was
also evidence of increased bronchial arterial circula-
tion in. the right lung. Clinical examination showed a
healthy looking young woman with no clubbing of
the fingers and no lymph node enlargement. The pulse
was regular and normal in character. The jugular
venous pressure was normal. There was a faint pul-
monary ejection murmur but the pulmonary com-
ponent of the second sound was not accentuated and
moved normally on respiration. There were signs of

fibrosis on the right lung. The haemoglobin was 83°,b,
white cell count 11,400/mm3 (630' polymorphs, 4%
eosinophils, 30% lymphocytes, and 3% monocytes).
The electrocardiogram showed sinus rhythm, a mean
frontal QRS vector of +60° and no evidence of
ventricular hypertrophy. Cardiac catheterization
showed a pulmonary artery pressure of 25/6 mmHg
which rose to 45/14 mmHg on exertion. All other
pressures were within normal limits. Pulmonary angio-
grams showed complete obstruction of the right pul-
monary artery about 2 cm from its origin. The left
pulmonary artery and veins were normal.
As the haemoptyses persisted and were trouble-

some, a right thoracotomy was performed by Mr.
0. S. Tubbs on 9 August, 1963. The lung was adherent
to the parietal pleura by very vascular adhesions.
Extrapleural dissection was performed and many
vessels were noted to enter the pleura from the chest
wall. At the hilum a hard mass was found to be
surrounding the right main bronchus and pulmonary
artery and was firmly adherent to the back of the
superior vena cava. Many of the bronchial arteries
entering the lung from the hilum were divided to
reduce the risk of haemoptysis, and a biopsy was
taken from the mass. This showed dense acellular

FIG. 10. Case 3. Chest radiograph showing a shift of the mediastinum
to the right and diminution in the size of the right pulmonary artery.
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connective tissue with areas of necrosis, calcification,
and ossification. There were foci of infiltration by
plasma cells and lymphocytes.
The patient had a smooth postoperative course and

has had no further severe haemoptysis for the last
six years.

DISCUSSION

Formation of exuberant fibrous tissue in the
mediastinum has been recognized since the time
of John Hunter (Barrett, 1958). The condition is
characterized by the formation of an ill-defined
mass which is usually limited to one region of the
mediastinum but does not respect any tissue plane
and tends to infiltrate and replace the walls of the
major vessels and compress adjoining mediastinal
structures (McIntire and Sykes, 1949; Salyer,
Harrison, Winn, and Taylor, 1959; Hache et al.,
1962; Garamella, Stutzman, Varco, and Jensen,
1955; Reed and Stinely, 1959).

Histologically the mass is formed of relatively
acellular fibrous tissue made up of intertwining
collagen fibres which may be swollen to a degree
resembling keloid formation (Fig. 4). The inter-
stices contain few fibroblasts with lymphocytes,
many plasma cells, and occasional foci of poly-
morphonuclear leucocytes. Various degrees of
hyalinization, calcification, and ossification may
be present.
The clinical presentation depends on the struc-

tures invaded and compressed by the fibrous
tissue. As the condition tends commonly to
affect the superior mediastinum in the region of
the superior vena cava and its main tributaries,
symptoms and signs of obstruction of that vessel
are the commonest presenting features. Medi-
astinal fibrosis accounts for 10 to 23% of cases of
superior vena cava obstruction as estimated by
different authors (McIntire and Sykes, 1949;
Failer, 1958). Idiopathic mediastinal fibrosis may
be limited to the region of one or both pulmonary
hila and produce a typical clinicopathological
syndrome for which we suggest the term 'idio-
pathic pulmonary hilar fibrosis'.
The syndrome consists of: (1) repeated haem-

optyses which may be accompanied by shortness
of breath; (2) pulmonary hypertension; (3)
pleural thickening and diminution in the size of
one lung; (4) segmental narrowing of one or more
major bronchi; and (5) unilateral obstruction of
the pulmonary artery, pulmonary veins or both.

Hilar fibrosis usually manifests itself at a

younger age (15 to 35 years) than the usual type
of mediastinal fibrosis, which commonly starts in

middle or late life (Barrett, 1958). Both sexes
seem to be equally affected.
The syndrome can be classified into two major

types, according to whether the obstruction
involves mainly the pulmonary artery or veins.

TYPE I This includes patients in whom the
pulmonary artery is predominantly affected, as in
cases 2 and 3 in this paper and the patients
described by Soderberg (1945), Tourniaire et al.
(1958), and Nelson, Lundberg, and Dickerson
(1965). The haemoptysis is probably related to
the development of exuberant bronchopulmonary
anastomoses, comparable to those found in
Fallot's tetralogy, and congenital absence or
hypoplasia of one pulmonary artery (Ambrus,
1936; Flynn, Siebens, and Williams, 1954; Maier,
1954; Elder, Brofman, Kohn, and Charms, 1958;
Tabakin, Hanson, Adhikari, and Miller, 1960;
Yacoub, Belcher, and Pattinson, 1965; Yacoub,
Pattinson, and Ohnsorge, 1965). Chest radio-
graphs show a shift of the mediastinum towards
the affected side, diminution in the size of the
pulmonary artery shadow, and pleural thickening.
A hilar shadow due to the fibrosing mass may be
seen. Pulmonary hypertension is present when
both the main branches of the pulmonary artery
are affected or when the pulmonary veins are
involved. Diminution in the size of the lung is
possibly related to the narrowing of the pulmonary
artery; this has been observed in patients with
congenital absence of that vessel (Smart and
Pattinson, 1956; Sherrick, Kincaid, and DuShane,
1962; Oakley, Glick, and McCredie, 1963) or
after its experimental ligation (Schlaepfer, 1926).

Pleural thickening is related to repeated chest
infections and development of collateral vessels
between the lung and the chest wall. Segmental
narrowing of one of the main bronchi seems to
be a constant feature and serves to differentiate
the condition from other causes of compression
of the pulmonary artery. Angiograms and
differential lung function tests show diminution
or complete absence of pulmonary artery flow to
the affected lung with low or absent oxygen
uptake. It is to be noted that interruption of
pulmonary artery flow to one lung does not neces-
sarily mean that this lung has no respiratory
function (Landrigan, Purkis, Roy, and Cudkowicz,
1963). This is because the increased collateral
bronchial circulation may be useful in eliminating
C02 and so reducing the physiological dead space
and the obligatory minute ventilation. In addition,
oxygen uptake by the affected lung may occur
during periods of hypoxia due to the creation of
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a diffusion gradient between the bronchial blood
and alveolar gas.

TYPE II This type includes patients in whom the
main pulmonary veins are predominantly affected,
as in case 1 and the patients described by
Friedberg (1948), Edwards and Burchell (1951),
Andrews (1957), Bindelglass and Trubowitz
(1958), Botticelli, Schlueter, and Lange (1966),
and Cheris and Dadey (1967).

Severe haemoptysis may occur; this is due to
pulmonary capillary hypertension and is com-
parable to haemoptysis in patients with mitral
stenosis or cor triatriatum (Niwayama, 1960;
McGuire, Nolan, Reeve, and Dammann, 1965).
Pulmonary hypertension is a coimmon feature in
these patients and may be accompanied by signs
of right ventricular failure. The chest radiograph
usually shows pulmonary venous congestion
localized to one side with thickening of the pleura
and diminution in the size of the affected lung.
An ill-defined hilar shadow may be present. Seg-
mental narrowing affecting some of the bronchi
near the hilum can be demonstrated by bronch-
oscopy or bronchography. Cardiac catheteriza-
tion shows elevation of the pulmonary artery
pressure which may be equal to systemic arterial
level. The right ventricular end-diastolic pressure
may also be elevated. One of the characteristic
findings is that the wedge pressure in the affected
lobe or lung is much higher than the left atrial
pressure obtained directly by transeptal or retro-
grade technique. This is due to postcapillary
obstruction and contrasts with the normal wedge
pressure obtained in patients with pulmonary
hypertension due to pulmonary fibrosis (Hecht,
1956). Differential lung function tests show
evidence of obstructive and restrictive disease of
the affected lung; in addition, the diffusing
capacity of that lung is reduced (Botticelli et al.,
1966).

Histologically the affected lung shows striking
changes. Apart from the dense fibrosing hilar
mass, there are diffuse changes affecting the pul-
monary vessels, alveolar walls, and pleura.' The
walls of the main veins are completely replaced
by the surrounding fibrous tissue; the fibrous
mass usually extends for a variable distance inside
the lung and invades the walls of one or more
large bronchi leading to thickening of the wall
and concentric narrowing of the affected segment.
The fibrous tissue extends through the bronchial
cartilage and results in destruction of mucosal
glands and other specialized structures producing
marked mucosal thickening (Dozois, Bernatz,

Woolner, and Andersen, 1968). The intra-
pulmonary veins show fibrous thickening of the
adventitia and intimal proliferation. The mus-
cular pulmonary arterioles show marked thicken-
ing of the wall mainly due to intimal proliferation
(Fig. 5). Some of these vessels show complete
obliteration of the lumen by organized thrombus
with evidence of recanalization (Fig. 6). These
changes are most probably secondary to pul-
monary venous hypertension and are similar to
those described by Heath and Edwards (1959) in
patients with pulmonary venous hypertension due
to other causes. Pulmonary vascular thrombosis
is seen in conditions with impaired pulmonary
flow (Harris and Heath, 1962). The alveoli con-
tain 'heart failure' cells and in some areas the
interalveolar septa are thickened by fibrous tissue
(Fig. 7) resembling interstitial fibrosis (fibrosing
alveolitis) (Scadding, 1964). This has led some
workers to believe that some cases of interstitial
fibrosis are secondary to pulmonary venous
obstruction (Andrews, 1957). The visceral pleura
is markedly thickened by fibrous tissue and con-
tains a meshwork of moderately large collateral
channels. The development of many collateral
channels has been demonstrated in animals after
ligation of the pulmonary veins (Hurwitz,
Calabresi, Cooke, and Liebow, 1954). These
collaterals are capable of carrying 20% of the
normal pulmonary flow (Kistner, Mudd, and
Hanlon, 1955).
The clinical diagnosis of idiopathic hilar fibrosis

is suggested by the presence of evidence of pul-
monary vascular obstruction, pleural thickening,
and a long, smooth bronchial stricture in a young
adult with a history extending over several years.
In some cases the presence of a neoplastic process
can be difficult to exclude without thoracotomy.
The manifestations of type HI idiopathic
pulmonary hilar fibrosis can be closely simulated
by another obscure disease 'primary pulmonary
venous sclerosis', which affects the intrapulmonary
veins leading to their narrowing (Hora, 1934;
Mallory, 1937; Konn, 1956; Brewer and
Humphreys, 1960; BUrki, 1963; Stovin and
Mitchinson, 1965; Brown and Harrison, 1966).
The differentiating features are the absence of a
hilar mass or bronchial involvement in 'pul-
monary venous sclerosis'.

Although the fibrosing process in mediastinal
and hilar fibrosis is self-limiting and tends to
remain stationary after the first few months in the
course of the disease, the damage to the lung is
permanent and secondary changes in the pul-
monary arterioles may be progressive. This is in
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contrast to patients with superior vena cava

obstruction in whom the symptoms remain
stationary and are ameliorated by the development
of collaterals as time passes (Barrett, 1958). Hilar
fibrosis may cause incapacitating symptoms, as in
the patients described by Botticelli et al. (1966),
or may be directly responsible for death, as in
the patients described by Edwards and Burchell
(1951), Hegglin and Zollinger (1954), and
Bindelglass and Trubowitz (1958). The prognosis
depends on the extent of involvement of the main
pulmonary vessels and on whether one or both
hila are involved. In the three patients described
in this paper the condition affected one lung and
all three patients seem to have reached the stable
stage with only mild disability, except for repeated
haemoptyses which were relieved by resection of
the affected lung in case 1, by thoracotomy in
case 2, and by ligation of the bronchial arteries
in the hilum in case 3.
At present medical treatment is of no avail at

any stage. Surgical correction of the obstruction
to the vessels is usually not feasible due to the
extent of the fibrosing mass which tends to
extend into the substance of the lung; this, how-
ever, should be considered in every patient as it
offers the only chance of radical cure. Attempts
at dilating the bronchial stricture bronchoscopic-
ally may lead to excessive bleeding which may be
fatal, as in one of the cases reported from the
Mayo Clinic (Dozois et al., 1968).
The aetiology of mediastinal and hilar fibrosis

remains obscure. The gross and histological
similarity of the two conditions to other dense
sclerosing conditions affecting other organs and
the coincidence of two or more of these rare

conditions in one patient suggest a common

aetiology (Barrett, 1958). These conditions
include mediastinal fibrosis, retroperitoneal
fibrosis (Ormond, 1948; Bradfield, 1953; Raper,
1956), Riedel's struma, sclerosing cholangitis, and
ligneous perityphilitis, and were given the name

' multifocal fibrosclerosis' by Comings, Skubi,
Van Eyes, and Motulsky (1967). The association
of two or more of these conditions was first
reported by Tubbs (1946), and later by Inkley and
Abbott (1961), Buckberg, Dilley and Longmire
Jr. (1966), Morgan, Loughridge, and Calne (1966),
Bartholomew et al. (1963), and others. A genetic
factor is suggested by the findings of Comings et

al. (1967) who reported two brothers, one devel-
oping orbital pseudotumour and retroperitoneal
fibrosis and the other sclerosing mediastinitis
which was followed by the development of orbital
pseudotumour and Riedel's thyroditis. The role

of infective granulomata, especially histo-
plasmosis, in producing mediastinal fibrosis has
been stressed by many workers (Kunkel et al.,
1954; Salyer et al., 1959; Marshall, Edmundo-
wicz, and Andrews, 1964; Fifer, Woellner, and
Gordon, 1955). In one of the patients described
in our paper, organisms resembling Histoplasma
capsulatum were identified in the biopsy speci-
men. Methysergide, a drug used for the treat-
ment of migraine, was thought to be respon-
sible for causing retroperitoneal fibrosis in several
patients (Graham, 1964; Utz, Rooke, Spittel, and
Bartholomew, 1965; Freestone, 1965). The pos-
sible relationship between retroperitoneal fibrosis
and malignant tumours has been pointed out by
Trever (1958) and Buckberg et al. (1966). No
such relationship has been described in patients
with mediastinal fibrosis. Auto-immune mech-
anisms have been incriminated by Que and
Mandema (1964) who found persistent hyper-
globulinaemia and antinuclear factors in a patient
with retroperitoneal fibrosis. Further study of
patients with these diseases is needed to elucidate
their causes which may be helpful in prevention
and treatment.

We should like to thank Mr. 0. S. Tubbs and
Mr. N. R. Barrett for their kind permission to publish
details of cases 1 and 2.
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