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A B S T R A C T

Fibrosing mediastinitis (FM), a rare disorder that is further classified as excessive fibrous tissue
that occurs within the mediastinum. Classically, presenting with manifestations dependent on
where the fibrous tissue is located. In rare instances, compression of pulmonary vasculature can
lead to Pulmonary Hypertension. Pulmonary Hypertension- Fibrosing Mediastinitis (PH-FM) rep-
resents a rare complication with minimal available data on incidence. In regards to all-cause mor-
tality, no specific data regarding the prognosis of PH-FM exist. With the scarcity of data, this case
aids in the advancement of literature due to unique unilateral obstruction and the need for fur-
ther analysis on our current treatment.

1. Intro
Fibrosing mediastinitis (FM) is a rare disorder that is classified as excessive fibrous tissue that occurs within the mediastinum. FM

most commonly occurs in females with an average age of presentation of 42 [1].This disease has a predominance in the Midwestern
United States, with particular prevalence in the Ohio and Mississippi river watersheds. In North America, 78% of FM cases occur as a
secondary complication from prior Histoplasmosis infection, occurring in a reported 3:100,000 of those infected with H. capsulatum
[5]. Other forms of infections associated with granulomatous inflammation including aspergillus, blastomycosis, tuberculosis and
Cryptococcus have been reported precipitants for the disease [2,3].

The precise pathophysiology of FM is not fully understood although generally stems around an inappropriate host immune re-
sponse [1].This exaggerated host response causes an inflammatory cascade that generates excessive collagenous, and fibrous tissue.
Infection remains the most common precipitant although autoimmune diseases, including Bechets, and IgG-4 related diseases have
also been linked to cases [2,1].

Classically, this disease presents with cough, dyspnea, shortness of breath and/or hemoptysis. These general manifestations vary
and are typically dependent on where the fibrous tissue is located.

With this fibrous tissue present, complications can frequently occur. In this disease process, complications such as obstruction of
the airway and Superior Vena Cava syndrome have been reported [2,1,4]. With compression of such vital structures, it is always im-
portant to further investigate based on the area of concern. In even rarer instances, compression of pulmonary vasculature can lead to
Pulmonary Hypertension. There are very few cases in the literature which demonstrate this complication and even less that demon-
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strate a unilateral process [2,5]. Here we present a rare instance of FM causing unilateral pulmonary artery stenosis resulting in Pul-
monary Hypertension.

2. Case presentation
This is an 80-year-old male who is a lifelong non-smoker who presented with a chief complaint of worsening shortness of breath.

He first noted respiratory issues as a teenager after significant occupational exposure to sanding materials without the use of a mask.
He described the symptoms as including significant wheezing with cough. In his twenties he went on to work in a bakery where he re-
ported a prolonged period of inhalation of dust from the baking products such as sugars and flour which further exacerbated his respi-
ratory symptoms. After graduating from college, he became a dentist where he again verbalized significant occupational exposure to
inhaled irritants from performing tasks such as dental drilling without a mask on a regular basis. In his late thirties he developed sig-
nificant shortness of breath and was found to have a pleural effusion. He underwent thoracotomy and mediastinoscopy which re-
vealed granulomas. At this time, he was told that he likely had a prior tuberculosis exposure. However, there is no record confirming
whether the granulomas were caseating or non caseating, and no confirmatory testing for tuberculosis. Approximately 10 years later
he developed legionnaires disease which unfortunately continued to worsen his underlying respiratory complaints. In his early seven-
ties he developed worsening respiratory symptoms and was seen by a pulmonologist who recommended a CT of the chest. The CT re-
vealed diffusely calcified infiltrating soft tissue changes around the right hilum which were encasing the airways and obstructing the
right bronchus intermedius. The infiltrating tissue was also found to obstruct the right pulmonary artery but not the main pulmonary
trunk or left pulmonary artery tree (Fig. 1). Imaging also noted multiple calcified granulomas in the right lung consistent with the
findings from prior thoracotomy. These findings were indicative of fibrosing mediastinitis and he was started on a regimen of inhaled
tiotropium bromide along with arformoterol. Due to concern for pulmonary hypertension secondary to the fibrosing mediastinitis, he
was referred to the pulmonary hypertension clinic for further evaluation.

Initial echocardiogram estimated right ventricular pressures of 40–45 mmHg. Pulmonary function testing showed moderate ob-
struction with FEV1 of 45% predicted, FEV1/FVC ratio 0.56, total lung capacity reduced at 74% predicted and diffusion capacity re-
duced at 59% predicted. Subsequent right heart catheterization showed right ventricular pressure of 41 mmHg/6 mmHg, mean pul-
monary artery pressure of 32 mmHg on the right, PVR of 8 mmHg, mean pulmonary artery pressure of 28 mmHg on the left, and on
the left the pulmonary capillary wedge pressure was 13 mmHg. The pulmonary capillary wedge pressure of the right was unable to be
obtained secondary to pulmonary artery stenosis (Fig. 2). Based on these findings he was diagnosed with group 5 hypertension and

Fig. 1. CT Chest with contrast showing changes in the right mediastinum, compressing the Right PA to a small vessel as seen.

Fig. 2. Abnormal RHC consistent with a group 4.2 pulmonary arterial hypertension secondary to fibrosing mediastinitis other pulmonary artery obstructions.
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subsequently initiated on pulmonary artery vasodilator therapy with macitentan, and tadalafil, with subsequent addition of selexipag
as he had not reached goals of care and is being followed closely in the Pulmonary Hypertension Clinic.

3. Discussion
This case represents a rare instance of fibrosing mediastinitis complicated by pulmonary hypertension secondary to unilateral pul-

monary artery compression. Due to the rarity of the disease, FM is often overlooked and not included in the differential diagnosis. Sus-
picion is often incidentally raised when a patient presents with cough, dyspnea, shortness of breath or hemoptysis.

When a patient presents with respiratory complaints the initial workup should at minimum include a Chest X-ray, complete blood
count and basic metabolic panel. In cases such as these, they often yield nonspecific findings that fail to definitively yield a diagnosis
of FM.

Due to nonspecific findings on roentgenography, contrast enhanced computed tomography (CT) chest is considered the imaging
modality of choice, as the findings can be characteristic of the diagnosis [6]. The typical findings of infiltrative soft-tissue attenuation
which obliterates the normal mediastinal planes and often encases or invades adjacent mediastinal structures can vary but can assist
the clinician to further subclassify a focal vs. diffuse FM subtype [7,8].

A focal subtype of FM appears as a localized mass near the paratracheal or subcarinal regions of the mediastinum or in the pul-
monary hila [8]. In contrast, The diffuse subtype affects multiple mediastinal compartments. Although not specific to FM, other imag-
ing modalities can be used for further evaluation including MRI, esophagram and pulmonary angiography.

In this case of our patient, he had characteristics that further aligned with the classic features of imaging. Although there may be
overlap in CT findings characteristics, he did not have evidence of lymphadenopathy that is more consistent with chronic beryllium
disease. Additionally a presentation of occupational exposures, those patients presentation is often centered around additional symp-
toms such as fevers and weight loss. Our patient did not experience those factors making it less likely as the primary culprit.

Outside of the initial imaging, bronchoscopy can be helpful in the diagnosis of fibrosing mediastinitis but is limited and is typically
used to assist in exclusion of other pathological concerns [9]. Biopsy remains the gold standard and a critical approach to rule out ma-
lignancy and establish a diagnosis. The pathology report typically shows varying degrees of nodular and hyperplastic fibrous tissues
surrounding the mediastinal structures [3].

After establishing a diagnosis of FM, it is important to associate whether this is secondary or idiopathic as this can further dictate
treatment. Evaluation for secondary etiologies of FM should include serological testing for H. capsulatum. Secondary H. Capsulatum
can be diagnosed via high levels of antibody titers or rocott methenamine silver stains revealing H. capsulatum [3]. Additional infec-
tious work-up should include TB PCR, and serologies for Aspergillus and Blastomycosis, which are necessary particularly if risk fac-
tors for these diseases are present. If suspicion warrants, investigation including autoimmune testing may be considered [3,10]. This
testing should include total IgG and subtype levels, ANCA testing and consideration of other laboratory testing if clinical history war-
rant [10].

After a complete workup, the clinician's focus should be shifted to the evaluation of the location of fibrosis. Even with good gen-
eral medical treatment, complications including airway compression, postobstructive, pneumonia, or atelectasis may commonly oc-
cur with FM. In our case, the presence of fibrotic changes led to compression of the right pulmonary artery and warranted a further in-
vestigation for Pulmonary Hypertension.

Initial evaluation of pulmonary hypertension typically includes EKG, transthoracic echocardiogram and PFT's. If initial work-up is
suspicious for PH, PA catheterization remains the necessary gold standard diagnostic tool for diagnosis, and in this case provided for
angiographic evaluation of the degree of pulmonary artery stenosis. Right Heart Catheterization provides the diagnosis by assessing
PAP and pulmonary capillary wedge pressures. In this case, PFTs were consistent with PM-FH demonstrating a restrictive pattern with
a reduced DLCO. The Right Heart Catheterization demonstrated elevated PA pressures confirming our suspicion of PH-FM.

In the case of our patient, PFTs were consistent with a mixed picture of obstructive and restrictive disease. This being one that can
be further explained the patient's asthma history.

Pulmonary Hypertension- Fibrosing Mediastinitis (PH-FM) represents a rare complication with minimal available data on inci-
dence or prevalence [2].WHO classifies PH-FM within its Group 5 classification. In literature review, the majority of cases demon-
strate bilateral distribution of stenosis with a scarcity of case reports on unilateral stenosis.

Regarding PH-FM, further subclassification can be made based on the involvement of the pulmonary vessels [11]. Type I typically
refers to stenosis confined within the pulmonary artery and bronchus without pulmonary vein involvement. Type II refers to stenosis
within the pulmonary veins and bronchus without arterial involvement and Type III is more severe in which both the PAs, PVs, and
bronchi are involved. In this case, subclassification as Type I PH-FM is most appropriate, as the stenosis was seen in the pulmonary ar-
teries and adjacent bronchi, without pulmonary vein involvement [11].

The treatment of PH-FM is based on the subtype, and its clinical manifestations, and can include surgery, endovascular interven-
tion, and/or medical therapy. The goal of surgery is to provide relief of the compression of the mediastinal structures. Commonly
these procedures include airway reconstruction, pulmonary revascularization, mediastinal tissue resection and segmentectomy.
These types of procedures are associated with a high mortality rate up to 20% due to the complexity of the operation. Even with these
procedures, 42% of patients have been shown to relapse and require additional surgeries or alternative therapy [12,13]. Other thera-
peutic options include endovascular interventions which have a goal to relieving pulmonary artery obstruction. In a study where en-
dovascular intervention was performed, 59 stents were placed in 47 separate pulmonary vessels (26 PAs and 21 PVs) [14]. The study
showed reduction in pulmonary symptoms and only one case developed a restenosis of the pulmonary artery. Although this procedure
is deemed highly effective, the risk of complications is high due to the brittle pulmonary vessel wall. These endovascular procedures
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have high rates of complications compared to other endovascular procedures including lung or vessel injury and intrastent stenosis
[14].

Our patient was not deemed a surgical candidate due to the protracted time period from diagnosis and instead was treated via
medical therapy. Generally, treatment is aimed around hallmarks such as oxygen therapy, diuretics and digoxin. We treated our pa-
tient with pulmonary vasodilator therapy to reduce the symptomology of the elevated PAP pressures. Clinically, this was effective.
The goal of medical treatment is lowering PA pressures. By achieving lower PA pressures, our goal was to reduce complications such
as right heart failure.

Regarding mortality, inadequate data is available to accurately prognosticate for pulmonary hypertension secondary to FM. A ret-
rospective study of 80 patients from Mayo Clinic spanning 1998 to 2007, showed that 2.5% patients had died from FM during a me-
dian 68 month follow up period [15]. The current scarcity of data means that this case aids in the advancement of literature due to
unique unilateral obstruction and the need for further analysis on our current treatment protocols.

4. Conclusion
Fibrosing Mediastinitis is a rare disease that is often overlooked as a cause of respiratory symptoms. It can come with complica-

tions such as pulmonary hypertension that warrant further treatment and investigation. Due to the rarity of this disease and these
complications, this case demonstrates an advancement in the literature for further investigation to improve patient outcomes.
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