CASE REPORT

The effects of steroid therapy
on pulmonary hypertension secondary
to fibrosing mediastinitis

EDWARD M. CORDASCO, JR, DO; MUZAFFAR AHMAD, MD;ATUL MEHTA MD; FELIPE RUBIO, MD

m Mediastinal fibrosis, a rare cause of pulmonary hypertension, may produce cough, dyspnea, and
hemoptysis. Steroid therapy has been suggested for individuals with progressive symptoms, but data
demonstrating the efficacy of such therapy are lacking. We present a case of pulmonary hypertension
secondary to fibrosing mediastinitis. Hemodynamic and scintigraphic studies performed before and after a
trial of corticosteroid therapy were unable to demonstrate any therapeutic benefit from the cor-
ticosteroids. In order to achieve better use of steroids for the treatment of this disease, we suggest that

similar determinations be made on other patients with mediastinal fibrosis who receive such treatment.
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ULMONARY hypertension develops in

response to either accelerated blood flow

through the pulmonary vascular circuit or in-

creased pulmonary vascular resistance.' Reduc-

tion in the cross-sectional area of the pulmonary vas-

cular bed, which raises vascular resistance, is usually

attributed to a one of several frequently occurring, well-

characterized illnesses.”"® An infrequently encountered

cause of pulmonary vascular compromise and hyperten-
sion is fibrosing mediastinitis.

The characteristic intense fibrosis that accompanies

this process can involve the entire pulmonary circuit

and may compress, infiltrate, or occlude arterial and
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venous structures.!! Corticosteroids have been used to
treat the sclerosis in severe or progressive pulmonary
hypertension produced by fibrosing mediastinitis,'? but
no objective data are available to substantiate their ef-
ficacy. Frequently, improvement is judged by a change in
the patient’s sense of well-being after a steroid trial
rather than by objective alteration of hemodynamic or
radiographic parameters.

We present a case in which fibrosing mediastinitis
produced documented pulmonary hypertension. This
case is unique because we used follow-up scintigraphic
and hemodynamic measurements to assess the patient’s
response to a trial of prednisone therapy.

CASE PRESENTATION

A 34-year-old female sought evaluation for a 2-year
history of episodic coughing and hemoptysis. Each bout
of coughing, which was preceded by a choking sensation
and retrosternal tickling, produced bright red, blood-
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FIGURE 1. Posteroanterior chest radiograph showing mild pul-
monary artery prominence.

streaked, sputum. Over the past year, she also noted
exertional dyspnea that limited maximal activity. She
was a native of southern Ohio, worked as a processor of
injection molded plastic, and was an active 15 pack-year
cigarette smoker. Despite several courses of antibiotics
for presumed bronchitis, her symptoms persisted and she
was hospitalized locally for evaluation.

At the time of hospitalization, her physical examina-
tion was unremarkable. A chest radiograph showed mild
prominence of the pulmonary arteries (Figure 1). Blood
tests—which included a complete blood count with dif-
ferential, electrolytes, liver function tests, and coagula-
tion parameters—were normal. Precipitin antibodies to
Histoplasma capsulatum were negative, but a skin test was
positive with 18 mm of induration. Sinus rhythm was
demonstrated on an electrocardiogram. An echocar-
diogram showed normal ventricular and valvular func-
tion. Fiberoptic bronchoscopy revealed extrinsic right
upper lobe compression and friable bronchial mucosa.
Bronchial washings, cytology, and stains for fungus and
acid-fast bacilli were negative.

A ventilation perfusion lung scan showed large un-
matched perfusion defects in the right upper, right mid-

648 CLEVELAND CLINIC JOURNAL OF MEDICINE

FIGURE 2. Pulmonary angiogram demonstrating concentric nar-
rowing of the right upper lobe artery (thin arrow) and abrupt
cutoff of the right middle lobe pulmonary artery (thick arrow).

dle, and left lower lobes. As a result, pulmonary em-
bolism was considered and lower extremity venograms
and pulmonary angiography were performed. The
venograms were normal. The pulmonary angiogram
(Figure 2) showed narrowing of the right upper lobe
artery, abrupt cutoff of the right middle lobe artery, and
absence of the left lower lobe arterial segment. Pul-
monary embolism was an unlikely diagnosis because
there was no angiographic evidence of smooth and
oddly shaped intraluminal filling defects producing dis-
torted “corkscrew” vessels.

Right heart catheterization demonstrated an elevated
pulmonary arterial pressure (57/17 mmHg; mean, 33
mmHg) and a normal cardiac output of 6L/min. Pul-
monary wedge pressures were not obtained during
catheterization because of technical difficulties. Com-
puterized tomography of the chest demonstrated
bilateral calcified hilar lymph nodes encroaching upon
right and left pulmonary vascular structures (Figure 3).

The diagnosis of fibrosing mediastinitis was estab-
lished, based on the combination of clinical features and
laboratory findings; ie, recurrent hemoptysis, localized
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friable bronchial mucosa, pulmonary hypertension with
normal ventricular and valvular function, calcified
lymph node compromise of pulmonary vascular struc-
tures with corresponding angiographic compression and
cutoff of these same vascular areas, absence of in-
traluminal pulmonary or peripheral vascular filling
defects, and evidence of prior Histoplasma exposure.
Berry and co-workers,' in their series of patients with
pulmonary hypertension secondary to fibrosing medias-
tinitis described an identical constellation of clinical
features.

The patient received a 4-week course of oral pred-
nisone, 60 mg every other day. She noted no recurrence
of hemoptysis during therapy but her dyspnea was un-
changed. Right heart catheterization and a ventilation
perfusion lung scan were performed at the end of
therapy. No change was noted in the pulmonary arterial
pressure nor in the ventilation perfusion scan compared
to pretreatment studies. In view of the patient’s fixed
scintigraphic perfusion defects, persistent pulmonary
arterial hypertension, and persistence of symptoms,
steroids were discontinued.

DISCUSSION

Fibrosing mediastinitis is an unusual sclerosing condi-
tion that impairs mediastinal organ function by com-
pression and infiltration of localized structures. Al-
though confined to the mediastinum, the illness may
represent the regional expression of a generalized sys-
temic, sclerosing disease.”” Reports that support this no-
tion have described an association between fibrosing
mediastinitis, retroperitoneal fibrosis,'*' and other ill-
nesses of a sclerosing nature, including sclerosing
cholangitis, Riedel’s thyroiditis, orbital pseudotumor,
and constrictive pericarditis.””*° Certain connective tis-
sue diseases (scleroderma,” systemic lupus ery-
thematosus®?), vasculitides (polyarteritis nodosa,” sys-
temic necrotizing vasculitis*), and drugs (ergotamine,
methysergide, hydralazine, and propranolol®-*7) have
been specifically implicated as causes of retroperitoneal
fibrosis. However, the association of these illnesses and
medications with the development of fibrosing medias-
tinitis is less certain.

H capsulatum is the infectious agent most commonly
implicated in both retroperitoneal and mediastinal
fibrosis.?® Tuberculosis has been less frequently identified
in surgical specimens® and only a few reports attribute
mediastinal fibrosis to Aspergillus species.”?®*! Host
response to caseous lymph nodes induced by these infec-
tious agents may cause either a localized, compressive
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FIGURE 3. Calcified bilateral hilar lymph nodes (thin arrow)
and mediastinal node (thick arrow).

mediastinal disease (mediastinal granuloma) or a diffuse
illness with mediastinal structure infiltration and
obliteration (fibrosing mediastinitis). Fibrotic capsular
containment of caseous material within lymph nodes
produces an enlarging mass separate from mediastinal
structures and may account for granuloma formation.
On the other hand, leakage of immunologically active
lymph node material, which incites an aggressive, dif-
fuse mediastinal sclerosis, may account for organ
obliteration seen in mediastinal fibrosis. It is uncertain
whether these processes represent distinct clinical en-
tities or a spectrum of disease with evolution of the
aggressive fibrosing form from the more benign
granulomatous type, but support for both mechanisms
can be found in the literature.”®*

Clinical features

Early histopathologic features include a collagenous
stroma with varying degrees of fibroblast activity and a
mixed cellular inflammatory infiltrate consisting of
neutrophils, plasma cells, lymphocytes, and eosin-
ophils.?** Late histopathologic findings are charac-
terized by an acellular, bland fibrotic mass occasionally
interrupted by caseous foci.*** Whether this sequence of
histopathologic change, with an initial inflammatory,
cellular phase and a late acellular scar phase, supports

CLEVELAND CLINIC JOURNAL OF MEDICINE 649

Downloaded from www.ccjm.org on August 10, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

PULMONARY HYPERTENSION B CORDASCO AND ASSOCIATES

the notion of an underlying, primary autoimmune or
cellularly mediated hypersensitivity reaction has been a
matter of speculation.?02+3

Sclerotic obstruction and obliteration of mediastinal
structures by fibrosing mediastinitis produces a broad
spectrum of symptoms. Cough, dyspnea, and hemop-
tysis—the symptoms experienced by our patient—were
reported to occur in 41%, 32%, and 31% of patients
respectively in one series.” Contributors to the develop-
ment of these symptoms include impaired ventricular
function caused by vena caval obstruction, pericardial
restriction, and coronary arterial fibrosis; limited ven-
tilation and gas exchange due to airway compression
and interstitial pulmonary fibrosis; and pulmonary hy-
pertension produced by pulmonary vascular obstruc-
tion) 1,20,35

Arterial or venous pulmonary vascular obstruction
with concomitant pulmonary hypertension has been
described in a number of case reports.!*133-8 Angiog-
raphy, operative descriptions, and surgical specimens
have confirmed pulmonary vascular involvement in
these cases. Although concomitant involvement of both
the arterial and venous pulmonary vascular beds has
been most frequently noted, solitary pulmonary venous
or arterial compromise has also been reported.

Pulmonary angiograms most commonly describe oc-
cluded or cutoff vessels as well as areas of focal constric-
tion and narrowing. Since chronic pulmonary throm-
boembolism may produce similar angiographic findings
and pulmonary hypertension,* this is the other well-
recognized illness to include in the differential diag-
nosis. However, the unusual corkscrew changes
produced by oddly shaped, partially recanalized filling
defects seen with chronic pulmonary embolism have
not been noted in patients with fibrosing mediastinitis.
Other clinical features, such as calcified hilar or
mediastinal lymph nodes and mediastinal mass lesions
adjacent to the vascular area of narrowing, also clarify
the diagnosis.

The severity of pulmonary hypertension as docu-
mented by pressure measurements is variable and does
not necessarily correlate with the degree of pulmonary
vascular compromise observed on angiography or at the
time of thoracic surgery. Arnett and co-workers,!' in
their series of patients with pulmonary hypertension and
mediastinal fibrosis, suggested several mechanisms for
the production of pulmonary hypertension, including
pulmonary venous and arterial obstruction, thrombotic
occlusion of small intrapulmonary arteries, pulmonary
parenchymal fibrosis with or without vasoconstrictive
hypoxemia, or a combination of these changes.
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Natural history

The natural history of mediastinal fibrosis was out-
lined by Loyd and associates® in their review of 71 cases.
Mean survival after onset of symptoms was 5.9 years and
mortality rate approximated 30%. Death most frequent-
ly resulted from progressive respiratory insufficiency and
cor pulmonale, although nine deaths occurred after
thoracic surgical interventions, two during bronchos-
copy, and two following cardiac catheterization.

The natural history and prognosis of mediastinal
granuloma is less well-defined, especially since the dis-
tinction between granulomatous and fibrosing medias-
tinitis has not been universally embraced in the litera-
ture. Depending upon the structure or structures
compromised by mediastinal granuloma, symptoms and
organ dysfunction are usually self-limited or slowly
progressive. Therefore, many recommend conservative
treatment, reserving surgical intervention until intrac-
table or life-threatening symptoms develop.204-#

Treatment considerations

Symptomatic esophageal and superior vena caval
obstruction produced by mediastinal granuloma has
been treated safely and successfully with surgery.® On
the other hand, surgical correction of mediastinal
fibrosis is technically difficult and dangerous. The mor-
tality rates reported for patients with mediastinal fibrosis
who undergo surgery have ranged from 7% with
thoracotomy,®#? to 50% with pneumonectomy,**# to
100% in two patients who underwent attempted airways
reconstruction.® However, several authors have
reported successful surgical outcome in patients with
localized mediastinal fibrosis for control of hemoptysis
and relief of superior vena caval and pulmonary vascular
obstruction.’%¢ Therefore, surgical outcome appears to
correlate best with the extent of mediastinal involve-
ment; the discrete lesion of granulomatous disease usual-
ly proves more resectable than the extensive disease
produced by mediastinal fibrosis.

Treatment with amphotericin B does not seem to
alter the course or symptoms of either mediastinal or
granulomatous fibrosis.*> Amelioration of symptoms
caused by fibrosing mediastinitis has been reported in
select cases with the use of corticosteroids.!21*1%5% The
patients treated with steroids in Berry and co-workers’
series'? (Table 1) all had documented pulmonary hyper-
tension and angiographic evidence of pulmonary vas-
cular obstruction. In two of the three patients,
symptoms improved after administration of prednisone;
however, dosage and treatment duration were not clear-
ly specified. Furthermore, no objective changes in either
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TABLE 1
STEROID TREATMENT OF MEDIASTINAL FIBROSIS AND PULMONARY HYPERTENSION

Pulmonary arterial ~ Angiographic
Patient description Reference pressure (mmHg)  findings Treatment QOutcome
28-year-old female with 12 87/45 Cutoff of right lowerand ~ Prednisone (unspecified  Improved cough,
dyspnea and cough middle lobe arteries, dose and duration) dyspnea unaffected
80% narrowing of right
main pulmonary artery
28-year-old female with 12 70/30 Dilated left main Prednisone (unspecified  Resolution of signs and
hemoptysis and dyspnea pulmonary artery with dose and duration) symptoms of pul-
attenuated distal monary hypertension
vessels attributed to move to
sea level
68-year-old female with dyspnea 12 70/24 Total obstruction of right ~ Prednisone (unspecified ~ Substantial relief of
pulmonary artery dose and duration) cough; chest pain,
dyspnea unaffected
34-year-old female with cough,  Present case 57117 Narrowed right upper Prednisone, 60 mg qod No improvement in
hemoptysis, and dyspnea lobe artery, cutoff of for 1 month symptoms, no change
right middle and left in pulmonary
lower lobe arterial perfusion or arterial
segments pressure

angiographic anatomy or hemodynamics were observed
during the reported period of subjective improvement.
Other case reports™®***"*® mention the use of cor-
ticosteroids (ACTH in a report by Kunkle and as-
sociates’) in patients with fibrosing mediastinitis.
Patients in these reports had evidence of airway com-
promise, pulmonary vascular obstruction, superior vena
caval compression, or a combination of these problems,
but no evidence of pulmonary hypertension. The
patients improved by subjective standards after the ad-
ministration of various doses of corticosteroids for vary-
ing durations of time. However, in no case was there
documented objective anatomic or physiologic improve-
ment that coincided with the subjective improvement.

RECOMMENDATIONS

Qur patient’s pulmonary angiogram demonstrated
focal narrowing of the right upper lobe artery and cutoff
of both the right middle and left lower lobe pulmonary
arterial segments. Nuclear scans failed to demonstrate
perfusion in these same areas of vascular compromise.
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