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Abstract
Background

Although PGLs may arise at any site where physiologic paraganglionic tissue exists, pelvic origins are not
frequent (about 2%), and the most common localization is the retroperitoneal space, whereas bladder PGLs
account for less than 0.06% of all bladder neoplasms and less than 1% of all PGLs. Starting from the
description of two interesting our cases, we wondered to review the literature on pelvic and bladder
paragangliomas (PGLs) with the aim of illustrating clinical characteristics and current management, and
enlightening the needed of a prompt diagnosis to avoid the onset of several complications.

Methods

We herein performed a brief review of the literature about pelvic PGLs in the PubMed library, conducted
according to the PRISMA statement, including studies published from 1954 to 2019. We also discuss
clinical presentation, morphologic appearance, and management of two cases of pelvic PGL, both of them
characterized by a history of paroxysmal high blood pressure episodes uncontrolled by antihypertensive
therapy associated with disabling symptoms, misdiagnosed for many years.

Results

Overall, we evaluated 108 case reports. The majority were females, presenting typical signs and symptoms,
such as arterial hypertension (54.2%), hematuria (35.1%), and headache (33.6%). After treatment, the
clinical and biochemical remission was showed in only 55% of analyzed cases.

Conclusions

For their singular localization, pelvic and bladder PGLs often might be misdiagnosed. The resulting delay in
the proper treatment could be responsible for the relative low percentage of complete clinical and
biochemical remission.

Background
Less than 20% of chroma�n-cell tumors are paragangliomas (PGLs), which derived from extra-adrenal
chroma�n cells of the sympathetic paravertebral ganglia of thorax, abdomen, and pelvis [1]. Most of them
are characterized by oversecretion of catecholamines (i.e. epinephrine, norepinephrine, and dopamine), and,
together with pheochromocytoma (PHEO), represent a rare cause of secondary hypertension (0.2 - 0.6% in
adults) [1–2]. However, if not promptly recognized and treated, PGLs are associated to increased
cardiovascular morbidity and mortality risk [3–5]. In non-syndromic cases, in fact, patients affected by
PGLs can report a wide range of symptoms, including high blood pressure (BP) and uncontrolled
paroxysmal hypertension episodes, accompanied by heart palpitations, headache, excessive sweating,
facial pallor or �ushing during the attack, and chest and/or abdominal pain [6–8].
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Pelvic PGLs represent only the 2% of overall localization and have an increased incidence in women [9].
The importance of performing an accurate biochemical screening and speci�c imaging to recognize extra-
adrenal catecholamine-secreting tumors is necessary to avoid misdiagnosis and, consequently, facilitating
the onset of associated complications.

The aim of our brief review is to illustrate the spectrum of clinical and radiological characteristics of pelvic
PGLs, and the current treatment. We also present two original and singular cases of pelvic PGLs; the �rst
one localized into the bladder wall, misdiagnosed for many years despite she referred typical signs and
symptoms during micturition. The second case regards an older woman, affected by arterial hypertension
with multiple localizations of PGL, one of these sited anteriorly to the right common iliac artery at the
bifurcation and probably the PGL responsible for clinical manifestations.

Methods

Search strategy
This study was performed according to the Preferred Reporting Items of Systematic Review and Meta-
analysis (PRISMA) guidelines [10]. We conducted a literature search from January 1954 to February 2019
using the PubMed database looking for studies reporting on patients who was affected by pelvic and/or
bladder PGL to resume the clinical and operatory management of pelvic PGL. The search terms were as
follow: “pelvic paraganglioma” [AND/OR] “bladder paraganglioma”, [AND/OR] “extra-adrenal
pheochromocytoma”

Inclusion/exclusion criteria
Literature search was conducted by two reviewers and only case reports were considered. 297 manuscripts
have been evaluated and 108 were eligible in the interest of providing fuller information [11–85], in which
were described a total of 131 case reports, 22 concerning pelvic PGLs and 109 bladder PGLs (Figure 1).

Veterinarian texts, papers with inadequate information, and cases in which only the abstract was available
excluded. Studies were screened for eligibility based on title and abstract. Relevant articles were inspected
in full text and publications that matched our inclusion criteria were included.

Data extraction
Data extraction was performed by one reviewer. Extraction was performed using the standard templates
including details on study design (patients, index test, and referential standard), baseline characteristics
(author, year of publication, mean age, sex, location of tumors, diagnosis, and therapies)

Missing values were calculated from the available data if possible.
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Statistical analysis
Data was analyzed using SPSS (version 24 for Mac; IBM, SPSS® Statistics, Italy) and GraphPad Prism
software (version 8.0, GraphPad® Software Inc, San Diego, CA, USA). Signi�cance was set at P<0.05.

Results
Most of patients were females (51.9% vs. 48.1%) and the mean age at diagnosis was 40.4 ± 18.8 years.
The average diameter of PGLs was 48.1 ± 32.7 mm and the mean follow-up reported was 22 ± 18 months.
In Table 1 the main characteristics of all cases examined, including signs and symptoms of presentation,
have been reported; the most frequent were: arterial hypertension (54.2%), hematuria (35.1%), and
headache (33.6%). Interestingly, we found two gynecological cases, in which the onset disease was
characterized by preeclampsia [16,19]. In only ten cases were described a syndromic form of PGL (Table 1).
Computed tomography (CT) scan and/or magnetic resonance (MR) were used in the imaging of all cases,
however the 123I-MIBG was performed in only 25 cases. In Table 1 we also listed the biochemical features.
In particular we found that in less than 50% of cases 24-hour urinary metanephrines, plasma
catecholamines, and plasma metanephrines were positive. Lastly, most of cases reported in literature were
treated by surgical tumor excision; some of these underwent mass embolization before it. The group of
patients with multiple localizations, metastatic, and more aggressive forms accounted for 34.3% of total
and most of these patients underwent radiation therapy after or before surgical tumor excision.

4. Case Reports
Case 1. In 2017 a young woman of 21 years old referred to our Unit complaining for recurrent micturition
episodes of throbbing frontal headache, associated to increased blood pressure (BP) values, palpitation,
nausea, and �ushing of legs. In the past, for about four years, these episodes had been underestimated and
the patient was evaluated for a psychiatric disorder. She did not perform any diagnostic test, except for an
abdominal CT scan with contrast that showed a suspected uterine mass (Figure 2, panel A), but she did not
investigate it further. She had no family history for primary or secondary arterial hypertension and for
metabolic and cardiovascular diseases. On admission, she did not take any medication and her BP values
were 120/85 mmHg with heart rate (HR) 80 beats/minute. The electrocardiogram (ECG) showed sinus
rhythm without pathological features. At The 24-hour ambulatory blood pressure monitoring (24-h ABPM)
mean systolic (SBP) and diastolic (DBP) blood pressure values were 134/90 mmHg (mean daytime values
136/94 mmHg and mean night-time 130/85 mmHg, without dipping), and it showed BP paroxysms (up to
160/100 mmHg) mostly during micturition (episodes that matched with the self-reported daily diary). The
routinely biochemical investigation, including blood count, electrolytes, and serum creatinine, were within
the normal range. We hence performed hormonal screening tests for secondary hypertension, including
plasma aldosterone concentration (123.8 pg/mL, n.v. 30–160), plasma renin activity (0.6 ng/mL/h, n.v.
0.2–2.7), and the aldosterone renin ratio [20.6 (ng/dl)/(ng/ml/h)], plasma cortisol (541.4 nmol/l, n.v. 266–
720) and 24-h urinary free cortisol (385.1 μg/24h, n.v. 58–403), without �nding any pathological evidence.
In particular, also several measurements of 24-h urinary metanephrines and vanillyl mandelic acid (VMA)
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were into the normal range (74.0 μg/24h, n.v. 0–350; 5.2 μg/24h, n.v. 1–10, respectively). However,
symptoms were very suggestive of a catecholamine-producing tumor, and we decided to repeat an
abdominal imaging study. Patient underwent to abdominal MR that showed a thick-walled left adnexal
mass (45 x 20 mm) abutting the urinary bladder (Figure 2, panel B), which was con�rmed by 123I-
metaiodobenzylguanidine (MIBG) scintigraphy as strongly uptaking tumor (Figure 2, panel C). After
optimization of BP paroxysms with an α-adrenergic receptor blocker (e.g. doxazosin 2 mg b.id.) and pre-
operative intravenous administration of �uids, considering the site and the large dimensions of this tumor,
laparotomic surgery was performed and it was removed without complications (Figure 2, panel D). The
histologic examination revealed trabecular pattern of polygonal shaped cells in rich vascular network
characterized by �nely granular basophilic cytoplasm and intracytoplasmic hyaline globules, con�rming
diagnosis of bladder paraganglioma. We proposed to our patient the Genetic testing for the most common
and newest genetic mutations associated to PGLs, such as succinate dehydrogenase (SDH) genes, which
resulted negative.

At 12-month of follow-up our patient was completely asymptomatic, she denied the recurrence of
micturition signs and symptoms, her BP values were well-controlled without therapy, and the pelvic MR
imaging con�rmed the absence of bladder lesions.

Case 2. A 76-year-old woman referred to our Unit complaining of paroxysmal arterial hypertension, poorly
controlled by antihypertensive drugs (e.g. doxazosin 2 mg per day, nifedipine 20 mg per day, and
furosemide 25 mg per day), but asymptomatic for tachycardia, headache, and �ushing. Past medical
history was negative for cardiovascular and metabolic diseases and/or cardiovascular risk factor, such as
dyslipidemia, smoke, glucidic disorders. She denied a family and personal medical history of
cardiovascular and metabolic diseases. However, the patient carried out a recent carotid Doppler
ultrasonography, in which had been reported a mass of 18 x 14 x 21 mm diameters involving the right
carotid glomus, close to the right siphon, con�rmed by the following MR imaging. On admission, at the
physical examination, her BP was 160/70 mmHg, HR 78 beats/minute, waist circumference 97 cm, and
body mass index (BMI) 24.1 kg/m2. The ECG did not show pathological �ndings. At the transthoracic
echocardiography was described a diastolic dysfunction grade I and a mild aortic valve regurgitation; there
were no signs of left ventricular hypertrophy and the ejection fraction was 55%. The 24-h ABPM showed an
isolated systolic hypertension with average 24-h BP values of 145/65 mmHg, daytime values of 152/66
mmHg, and night-time of 127/60 mmHg, without nocturnal dipping for diastolic component and with
several hypertensive peaks, mostly during the daytime.

The suspicious was strongly addressed to a carotid PGL, thus, we performed a hormonal screening test.
However, the 24-h urinary metanephrines levels were normal in two consecutive measurements (59 and 97
μg/24h, n.v. 0–350). The total body CT scan showed, besides the right carotid tumor, a mass of 52 x 38 x
46 mm diameter in the right pelvis, anteriorly to the right common iliac artery at the bifurcation (Figure 3,
panel A). This was described as high contrast enhancement oval mass with clear margins. The strongest
uptake of 123I-MIBG deposed for a pelvic PGL (Figure 3, panel B), while the right carotid glomus did not
show contrast uptake. Therefore, after a proper pre-operative optimization of antihypertensive therapy (e.g.

http://b.id./
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doxazosin 4 mg twice per day) and �uids administration, the patient underwent laparotomic surgery to
remove the right pelvic mass, without complications (Figure 3, panels C and D). Histologic examination
con�rmed our suspect, describing a well-delimitated PGL without signs of vascular invasion; it showed a
neoplastic proliferation characterized by a honeycomb pattern in which well-circumscribed nests of round-
oval or giant nucleated neoplastic cells with eosinophil cytoplasm including catecholamine granules (“salt-
and-pepper” pattern). Neoplastic cells were positive for chromogranin, NSE, and, less widely, for
synaptophysin and CD56; the proliferation index (Ki67+) was 2%. At 6 months of follow-up the o�ce and
24-ABPM blood pressure values were normalized with no medications. Also in this case genetic test for
PGL associated genes was negative for mutations. Unfortunately, the patient refused surgical removal of
right carotid PGL, but she is now strictly monitored with several and scheduled clinical and biochemical
evaluations, and annual radiological imaging, to avoid the onset of complication and/or disease
exacerbation.

Discussion
Most of catecholamine-producing tumors appear in the adrenal medulla, however, about 10% of those arise
from extra-adrenal chroma�n tissue and are called paragangliomas. In decreasing order of frequency,
PGLs may develop: (i) in the Zuckerkandl body, a vestigial chroma�n ganglion located at the root of the
upper mesenteric artery; (ii) in the sympathetic plexus of the urinary bladder, the kidneys, and the heart; or
(iii) in sympathetic ganglia in the mediastinum, the head or the neck. Most head and neck PGL are non-
secreting [83], as in our second case report.

PGLs are relative rare in general population, occur mainly in adults and are usually benign; nonetheless the
prevalence of malignant forms is about 30–40% [1]. Moreover, these tumors might present multiple
localizations (in about 30% of cases), but in less than 5% of non-familial types [1]. PGLs can be classi�ed
as functional and non-functional types [83], depending on the capacity to produce different types of
catecholamines (e.g. epinephrine, norepinephrine, and dopamine) and their metabolites. A speci�c parade
symptom belongs to epinephrine excess, such as headache, palpitation, diaphoresis, �ushing, and
paroxysmal and/or sustained hypertension. Various phenotypical presentation depends on various
productions of catecholamine metabolites, such as 3-methoxytyramine, normetanephrine and
metanephrine, and eventually a mixed combinations of their secretion [1]. Conversely, about 1% of
catecholamine-secreting tumors result asymptomatic, representing an incidental �nding [2].

Pelvic PGLs occur in about 2% of cases [9] and bladder PGL represents less than 1% of all bladder
neoplasms [84]. The �rst documented case of bladder PGL was reported by Zimmerman et al in 1953 [13],
and since then, more than one hundred cases have been described worldwide. However, the extreme
variability of clinical presentation often can “mime” other pathological conditions and raises the interests
of different specialists, i.e. urologists, gynecologists, pediatricians, radiologists, and general practitioners.
This might lead to a late or misdiagnosis, and, therefore, to an increased incidence of complications.
Moreover,
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Clinical Guidelines Committee of the Endocrine Society recommends repeated measurements of plasma-
free metanephrines or 24-hour urinary fractionated metanephrines for initial biochemical screening of
suspected PHEO and PGL [1].

It is necessary to pinpoint that, unfortunately, these determinations do not reach a 100% of sensitivity and
speci�city, and they could cause false negative results because catecholamines secretion might be
sporadic or even undetectable, mainly in asymptomatic patients [86]. Our two cases well document the
absence of detectable 24-h urinary metanephrines and VMA in several measurements, despite the
histological con�rm of PGL diagnosis. An extra-adrenal localization of PGL results in a clinical
enbalancement between dopaminergic or noradrenergic over-production; an enhanced turnover of those
metabolites could moreover aggravate clinical diagnosis because of repeated false-negative
metanephrines determination. Furthermore, MIBG Scintigraphy has limited use in these cases because of
sub-optimal sensitivity, especially in metastatic PGLs and those with succinate-dehydrogenase (SDH)x
mutation. In particular, Brito et al., in an interesting review, had observed how functional imaging in
pheochromocytoma had small additive value to morphological imaging such as CT or MR; further research
should evaluate impact of functional imaging in speci�c subgroups such as metastatic or extra-adrenal
PGLs [87].

Atypical clinical presentation and complex management of our two patients has been an hint to elaborate
an extended research on old and brand new literature on pelvic and bladder PGLs; basing on these clinical
and biochemical issues in the pelvic PGL recognition, which lead relentlessly to a delayed diagnosis and
treatment, we decided to perform this short review.

Furthermore
According to the literature search, the cases reported concerned two females, referred to our Unit for
uncontrolled and paroxysmal hypertension, which represents the more frequent sign of disease, but often
not investigated. However, if promptly recognized and treated this disease can lead to a full clinical and
biochemical recovery. Our case reports, indeed, con�rm the outcomes reported in PGLs and PHEOs
literature (Figure 4). In more detail, according to Primary Aldosteronism Surgery Outcome (PASO) criteria
[88], used for detection of primary aldosteronism cure after adrenalectomy, we performed a subanalysis to
evaluate the effect of surgical treatment of PGLs in terms of clinical and biochemical remission. The group
A included patients with clinical and biochemical remission; the group B only biochemical values
normalization (e.g. plasma and/or 24-hour catecholamines and/or metanephrines) with symptoms and
signs persistence, mostly represented by high BP values. In the group C we included patients with neither
biochemical nor clinical recovery, and in the group D patients dead during follow-up. We found that up to
50% of patients had complete clinical and biochemical recovery after surgical tumor excision; 2.3% showed
only biochemical remission, with clinical persistence of signs and symptoms, 19.1% had no remission, and
19.1% died because of residual or surgery-related complications (Figure 4). We did not �nd any difference
in terms of age between group A and group D (40.9 ± 18.7 vs. 40.7 ± 19.2 years), but a greater prevalence
of metastatic disease at diagnosis was found in the group D compared to A (66.7 vs. 20.8%, p < 0.05).
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Furthermore, we observed that multi-localized tumors at �rst diagnosis were strongly associated to a poor
prognosis, because for these forms it could not be planned a curative and resolute surgery, and because of
the biochemical persistence (e.g. catecholamines secretion) leads to fatal cardiovascular events (i.e.
dilatative cardiomyopathy).

In summary, our study improves upon previous reviews, which was dated and focalized mainly on bladder
PGL [11–85]. For example, Tsai et al. includes one study dating back to 1911, and then eleven studies
between 1989 and 2000 [17], while Beilan et al. [85] included 80 studies between 1980 and 2012; therefore,
we offer a more updated view for analysing contemporary outcomes. Our study used a multitude of
demographics to depict the disease process of pelvic and bladder PGL, including presenting signs and
symptoms, tumor functionality and size, treatment modality, and outcomes. From our literature review,
according to previous researches [9, 11–85], it was found that pelvic and bladder PGLs are more frequent in
females, rarely metastatic, and even more rarely associated to genetic mutations. Therefore, the multi-
localized forms are characterized by worst prognosis and higher risk of death for cardiovascular
complications, possibly associated to systemic and persistent effect of catecholamines oversecretion.
Pelvic and bladder PGLs manifestations are vary and complex; as reported by our research 54.2% of cases
showed a diagnosis of hypertension, while more than 30% presented hematuria and headache, and
micturition attacks were reported in only 30 cases. Furthermore, pelvic and bladder PGLs, probably because
of their unusual localization, are often undiagnosed until later in life, when �ank pain and hematuria
occurred. The clinical evidences suggest that some patients could underestimate and could not be worried
about adrenergic and noradrenergic symptoms, such as paroxysmal headache or palpitations or high BP
values, because no speci�c. These aspects could prolong investigations, just as it happened, in our �rst
patient, which even got a psychiatric consult before a proper diagnosis. Therefore, catecholamine storm
could be misdiagnosed in patients who complain of anxiety or moreover depressive behavior disorder.
Physicians must be careful and cautious to patients with unexplained hypertension, headache, palpitations,
and anxiety, associated to “compression-effect” symptoms (i.e. hematuria and/or recurrent cystitis). In our
experience, as it has been demonstrated in our case reports, it is important to do not underestimate atypical
presentation of pelvic and bladder PGLs and to do not neglect latent signs or symptoms. We recommend a
detailed anamnesis and physical examination to detect subtle symptoms which are suggestive of
cathecolaminergic spill-over. Moreover, cases of multiple and metastatic lesions are more aggressive and
characterized by a worst prognosis; in these situations proper follow-up and treatment is mandatory to
avoid the onset of complications. Actually, postoperative follow-up of these patients remains controversial
at best, with no established guidelines or algorithms on appropriate management of PGLs. Limitations our
study consists that most cases and series reports were extremely eterogeneous, some of them were
anecdotal; some manuscripts missed a section with a well estabilished and clear diagnosis, treatment and
follow up of pelvic and bladder PGLs. That re�ects, in our opinion, a missing section in guidelines [1] in
proper managing of these neoplasms’ subgroup. There are missing data in further subgroups analysis.
Actually a unique systematic register to describe pelvic and bladder PGLs does not exist. More evidences
could be discovered if future efforts were directed in a prospective view of the problematique. Furthermore,
in our view, in the diagnosis of multi-localized and malignant PGLs, could be suggested a close follow-up
with monthly catecholamines and metanephrines levels and imaging every 6 months—1 year.
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Furthermore, it is important in these patients to consider most frequent genetic mutations in patients with
multiple and familial PGLs. In particular, physicians may consider SDHA germline mutation in patients with
skull base, neck or thoracic, abdominal, and pelvic localization, even if SDHB and SDHA
immunohistochemistry on tumoral tissue resulted negative (1).

Conclusions
Diagnosis of non-functioning pelvic and bladder paragangliomas is di�cult, but the tumors should be
suspected in patients who have hypertension, hematuria or mass effects due to the tumor growth in the
pelvis and/or retroperitoneum. Physicians must be careful to read laboratory and imaging results because
in pelvic and bladder PGLs false-negatives may not be underestimated. A genetic germline mutation
screening is useful especially in those patients with multiple and suspicious malignous neoplasms. A long
term follow up is advisable once a proper treatment has been managed. It would be helpful to standardize
the reporting guidelines of pelvic PGL cases to better understand the natural process and outcomes.
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Baseline characteristics N = 131
Mean age  (years) (mean ± SD) 40.4 ± 18.8
Sex (M:F) 63:66
Tumors size (mm) (mean ± SD) 48.1 ± 32.7
Metastasis (n, %) 45 (34.3 %)
Syndromic form (n, %) 10 (7.6%)
Genetic mutations (n):

·       NF1

·       VHL

·       SDHB

 

1

1

8
Uptake to 123I-Metaiodobenzylguanidine scintigraphy (n, %)          25 (19.1%)

Signs and symptoms (n, %) N = 131
None 6 (4.6%)
Hypertension 71 (54.2%)
Haematuria 46 (35.1%)
Headache 44 (33.6%)
Palpitations 27 (20.6%)
Micturition attacks 30 (22.9%)
Sweating 13 (9.9%)
Pain 17 (13.0%)
Syncope 3 (2.3%)
Chest pain 3 (2.3%)
Hypotension 2 (1.6%)
Preeclampsia 2 (1.6%)
Urinary retention 6 (4.6%)
Hydroureteronephrosis 2 (1.6%)
Recurrent Cystitis 3 (2.3%)
Malaise 2 (1.6%)
Dizziness 2 (1.6%)
Blurred vision 3 (2.3%)
Others 9 (16.1%)
Metabolites Positive (n, %)
24-hour urinary metanephrines 59 (45.1%)
Plasma catecholamines and metanephrines 56 (42.7%)
Plasma dopamine 12 (9.1%)
Neurono-Specific Enolase (NSE) 3 (2.3%)
Cromogranine A 2 (1.6%)
Vanillyl mandelic acid 24 (18.3%)
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Baseline characteristics, clinical manifestations, and baseline metabolites of 131 cases of pelvic and
bladder PGLs.

Figures

Figure 1
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Synopsis of literature review for pelvic and bladder PGLs [10-118].

Figure 2

Case 1: Figure in panel A shows the �rst CT scan performed before the admission to our Unit; the red arrow
indicate the pelvic lesion. In the panel B is evident the PGL mass abutting into the bladder (red arrow),
successively con�rmed by the 123I-MIBG scintigraphy (panel C). Panel D shows a laparotomic surgery,
during which the bladder PGL was removed.
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Figure 3

Case 2: Panel A shows the CT scan with iodate contrast, in which is highlighted the well-delimitated right
pelvic mass (white arrow). In the panel B, the 123I-MIBG scintigraphy shows the high contrast uptake of the
pelvic lesion. In the panel C is represented a moment of laparotomic surgery. Panel D shows the size of
pelvic PGL removed.
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Figure 4

Subanalysis of clinical outcomes of surgical treatment of pelvic and bladder PGLs in terms of clinical and
biochemical remission disease [124]. In six cases (4.6%) were not reported clinical nor biochemical
outcome.


