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Functional Mediastinal Paraganglioma Irrigated by Coronary
Artery Collaterals Associated With Bilateral Renal Artery
Fibro-Dysplasia in a Hypertensive Patient

Khaled Elenizi® 9, Rasha Alharthi®, Anthony Matta®™ ¢, Michel Galinier®

Abstract

We present a symptomatic functional anterior mediastinal paragan-
glioma (PGL) in a 56-year-old woman. The patient was known to
have renovascular resistant hypertension caused by fibromuscular
dysplasia diagnosed several years ago. The diagnosis of PGL was
confirmed by 123I-metaiodobenzylguanidine scintigraphy, 18F-
FDOPA positron emission tomography/computed tomography and
a thoracic tomographic scan which revealed an anterior mediastinal
tumor. Complete tumor resection was done through a sternotomy and
extracorporeal circulation with cardiac arrest. The histological exami-
nation of the operative specimen was characteristic of PGL.
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Introduction

Functional paragangliomas (PGLs) are non-epithelial neu-
roendocrine neoplasms, derived from paraganglia of the sym-
pathetic and parasympathetic nervous systems [1]. They can
be found in all normal anatomical sites of paraganglia where
chromaffin tissue is located (para-aortic sympathetic chain,
sympathetic chain in the neck and mediastinum, within organs
of Zuckerkandl at the origin of the inferior mesenteric artery
and the wall of the urinary bladder). It can arise from all loca-
tions in the body except within the brain and in bone [2]. PGLs
can be classified as functional or non-functional PGLs based
on the ability of synthesizing and releasing catecholamines.
PGLs that form in the adrenal glands are called pheochromo-
cytomas (PCCs) and those that form outside the adrenal glands
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are called extra-adrenal PGLs. They are located in the adrenal
medulla in 90% of cases and in the mediastinum in < 2% [3].
PGLs are generally slow-growth tumors and rarely develop
into malignant ones [4].

The coexistence of renal artery stenosis (RAS) and PCC/
PGL is rare. However, it has been recognized in 1958 by Harri-
son et al [S]in a 16-year-old girl. The largest study in this subject
so far found that among 269 patients with PCC, only eight pa-
tients have a coexisting RAS [6]. The mechanisms of RAS were
variant: extrinsic compression in three patients, intimal fibro-
plasia in two, possible catecholamine-induced vasoconstriction
in two, iatrogenic in one and atherosclerosis in one. In addition,
a more recent retrospective study [7] on Indian population in-
cluded patients with extra-adrenal PGL and found that RAS is
often associated with extra-adrenal PGL (prevalence of 30%) in
patients with PGL, supporting that probably norepinephrine se-
creted abundantly by the extra-adrenal PGLs is potentially more
potent vasoconstrictors in comparison to those secreted by PCC.

In reviewing the literature, we found only a few cases that
describe similar association. However, the clinical implication
of this coexistence and its mechanism is not well established.
The most common mechanism involved in RAS is extrinsic
compression mainly in PCC patients and can be corrected
surgically. Another mechanism is the development of fibro-
muscular dysplasia like morphology; this mechanism is not
proved yet. It is hypothesized that elevated local catechola-
mines levels initiate a sustained transient arterial spasm also
called “pseudostenosis”, that cumulate giving dysplasia-like
morphology changes [8]. Such stenosis becomes significant
during a hypertensive PCC/PGL crisis and can be triggered
by aortography [9]. This stenotic variability mediated by the
released catecholamines makes the diagnosis of renovascular
hypertension challenging and could be reversible by alpha
blockers or after excising the tumor [9, 10]. For that, under-
going renal revascularization or balloon angioplasty in such
patients before a diagnostic trial of alpha blockers or excising
the tumor is not appropriate. The understanding of this entity is
crucial for providing the appropriate management.

Case Report

A 56-year-old female known case of nonfunctional bilateral
adrenal adenomas, fibromyalgia, hypercholesteremia treated
with statin, ulcerative colitis treated with mesalamine and
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Figure 1. Balloon angioplasty w/o stenting.

parathyroidectomy for primary hyperparathyroidism. Her his-
tory started at 34 years of age when she was found to have
severe symptomatic hypertension resistant to treatment. Upon
evaluation of secondary causes, a unilateral severe left RAS
caused by fibromuscular dysplasia was identified and treated
with balloon angioplasty without stenting. Nine years later, she
presented with another episode of severe hypertension unveil-
ing a severe right RAS that was treated similarly with balloon
angioplasty (Fig. 1). Figure 2 shows normal chest X-ray. The
patient continued taking antihypertensive medications which
included valsartan/hydrochlorothiazide 80/12.5 mg and biso-
prolol 10 mg once daily.

At a follow-up visit, the patient was found to have resistant
diastolic hypertension on ambulatory blood pressure monitor-
ing and complained mainly of generalized fatigue. Lab tests
showed normal blood electrolytes and normal kidney function.
Upon evaluation, urinary catecholamines were found to be el-
evated: normetanephrine 910 pug/24 h (normal < 600 pg/24 h),
metanephrines were normal and noradrenaline was elevated at
229 nug/24 h (normal < 105 pg/24 h). Plasmatic metanephrines
were also elevated. Renal artery echo Doppler found a bilat-
eral non-significant RAS which was not seen on a contrast-
enhanced CT scan (Fig. 3), meanwhile showing a mediastinal
mass located between the pulmonary artery and the left atrium
measuring 43 x 23 x 28 mm and invading the adjacent struc-
tures (Fig. 4). Searching for the source of high catecholamine
levels, MIBG scintigraphy was done showing mediastinal
fixation suggestive of PGL (Fig. 5). The result was confirmed
by 18F-FDOPA PET scan which found an intense mediastinal
fixation compatible with PGL (Figs. 6 and 7). It also showed
two asymmetric limited fixations at the level of the suprare-
nal glands. Transthoracic echography (TTE) showed a normal
cardiac function with unusual hyperechogenic mass adjacent
to the pulmonary artery (Fig. 8). As part of the preoperative
evaluation, the patient underwent coronary angiography by
trans-radial approach that surprisingly found a vascularization
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of the mediastinal mass by two collaterals originating from the
proximal and distal part of circumflex artery (Fig. 9).

Finally, a total surgical resection of the tumor under gen-
eral anesthesia was done (Fig. 10) and the patient was treated
with urapidil and bisoprolol weeks before the operation. There
were no complications during the operation. The histopathol-
ogy of the specimen confirms the diagnosis of PGL (Fig. 11).

Discussion

Interestingly, our patient presented with renovascular hyper-

Figure 2. Normal chest X-ray.
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Figure 4. CT scan showing a mediastinal mass. CT: computed tomography.
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Figure 5. MIBG scintigraphy with mediastinal fixation. MIBG: metaiodobenzylguanidine.
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Figure 6. PET/CT scan with intense mediastinal fixation. PET/CT: positron emission tomography/computed tomography.

tension caused by fibromuscular dysplasia. PGL was diagnosed
years later. We cannot confirm a causal association between
the two entities; however, the management of fibro-dysplasia
should take into consideration the presence of PGL which was
not diagnosed early. Balloon angioplasty if indicated in the
presence of a hidden PCC/PGL may be too dangerous.

In the literature, normal or borderline urinary catechola-
mines could be found in a patient with PCC [11]. For that,
studies recommend undergoing MIBG in patients with normal
biochemical testing when PCC is clinically suspected [12].
In our case, the patient did not present with early symptoms
suggestive of PCC/PGL. However, ecarlier diagnosis of PGL
would have been possible if we had considered this associa-
tion especially in a patient presenting with recurrent RAS. Al-
though this coexistence is rare, nevertheless making the diag-

M=5.00 g/l

nosis of PGL in a fibromuscular dysplasia patient is crucial for
an appropriate non-hazardous approach.

Conclusion

PGLs can present with nonspecific symptoms. The presence of
resistant hypertension in a patient with significant or non-signif-
icant fibro-dysplastic lesion should evoke searching the coexist-
ence of PGLs before managing patients with balloon angioplasty.
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Figure 7. PET/CT with intense mediastinal fixation. PET/CT: positron emission tomography/computed tomography.
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Figure 8. TTE with unusual mass. TTE: transthoracic echography.

Figure 9. Vascularization of the mediastinal mass by two collaterals
originating from the proximal and distal part of circumflex artery. Figure 11. Histopathology specimen confirming the PGL.
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