Paraganglioma arising from the liver and abutting
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SUMMARY

A paraganglioma is a rare extra-adrenal neuroendocrine
tumour with a variable clinical presentation. A
paraganglioma can arise anywhere along the
sympathetic and parasympathetic chains, but it can
occasionally emerge from unusual locations such as the
liver and the thoracic cavity. We report a rare case of

a woman in her 30s who presented to our emergency
department with symptoms of chest discomfort, episodic
hypertension, tachycardia and diaphoresis. A diagnostic
approach including a chest X-ray, an MRI and a positron
emission tomography—CT scan showed a large exophytic
liver mass protruding into the thoracic cavity. For further
characterisation of the mass, a biopsy of the lesion

was performed, demonstrating that the tumour is of
neuroendocrine origin. This was supported by a urine
metanephrine test showing high levels of catecholamine
breakdown products. Treatment consisted of a unique
multidisciplinary approach involving hepatobiliary and
cardiothoracic surgery allowing a safe and complete
extermination of the hepatic tumour and its cardiac
extension.

BACKGROUND

A paraganglioma is a neuroendocrine tumour
arising from extra-adrenal chromaffin cells." The
non-specific symptoms and variable clinical presen-
tation of paragangliomas pose a diagnostic hurdle
to clinicians.? Although the prevalence of metastatic
disease is rare,' * benign tumours can cause signifi-
cant morbidity and mortality due to catecholamine
hypersecretion.* Paragangliomas can arise in any of
the body compartments as well as in the neck and
base of the skull." Cases of diaphragmatic,’ liver®’
and cardiac® paragangliomas have been reported in
the literature. In this report, we present a unique case
of functional liver paraganglioma that lies along the
inferior vena cava, penetrates the diaphragm and
compresses the heart. Such an exceptional tumour
localisation has never been described in the litera-
ture. We focus on the preoperative biochemical and
radiological workup and contribute a unique intra-
operative surgical management plan.

CASE PRESENTATION

We report the case of a woman in her 30s, previ-
ously healthy, who presented to the clinics at our
tertiary care centre with a 7-month history of chest
discomfort and symptoms of episodic perspirations,
palpitations, dyspnoea, fatigue and hypertensive
episodes with a systolic blood pressure reaching
>200mm Hg. Physical exam showed an alert and
well-oriented woman who is diaphoretic, pale and
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in acute distress. Heart auscultation revealed tachy-
cardia with no murmurs, and ECG showed a normal
sinus rhythm. The exam was normal otherwise.

INVESTIGATIONS

Initial workup was done at a peripheral hospital
and included a chest X-ray (figure 1) and an MRI
(figure 2). The chest X-ray showed a mass adja-
cent to the heart, and the MRI showed an irreg-
ular 9X8X7cm mass involving segment IV of the
liver with a large exophytic component protruding
above the diaphragm, lying over the inferior vena
cava, and exerting a significant mass effect on the
IVC and the right atrium. The patient was then
referred to our tertiary care centre for further char-
acterisation and management of the exophytic liver
mass. A biopsy of the liver mass performed at our
tertiary care centre showed that the tumour is of
neuroendocrine origin. To further assess the extent
of disease spread, a positron emission tomography—
CT (figure 3) was done and showed no distant
metastatic spread. Further workup with a urine
metanephrine test showed high levels of catechol-
amine breakdown products, indicating that the
liver mass is an actively secreting neuroendocrine
tumour.

TREATMENT

On reviewing the case at the tumour board meeting
at the hospital and taking into consideration the
symptomatic presentation and the critical location
of the liver mass near vital structures, the decision
was made to proceed with surgical excision. The
patient was optimised by the nephrology, endocri-
nology and cardiology teams and was then cleared
for surgery. An echocardiograph was done to delin-
eate the mass borders with the right atrium to rule
out the possibility of right atrial invasion by the liver
mass (figure 4). However, it was unclear whether
the mass was just compressing the right atrium or
invading through it. Preoperative management
by the anaesthesia team included administering a
combined alpha and beta blocking agent to avoid
the possibility of triggering a hypertensive crisis on
manipulation of the mass. The hepatopancreatico-
biliary (HPB) surgeon initially decided to proceed
with a right transverse subcostal incision, assuming
that the mass is pushing against the diaphragm
rather than penetrating through it. The liver was
inspected intraoperatively, and the mass was iden-
tified; however, the mass was infiltrating through
the diaphragm, making the subcostal mass resec-
tion life-threatening and nearly impossible without
having access to the mediastinum (video 1). As a

BM)

Kharroubi H, et al. BMJ Case Rep 2023;16:253847. doi:10.1136/bcr-2022-253847 1

1ybuAdoo Ag
pa19310id IN4Ig 10 AIISISAIUN UBDILIBWY 1€ $202 ‘/Z YdJe uo jwod [wq suodalases/:dny wolj papeojumoq ‘€202 YoJIeN € Uo /H8EGZ-2202-100/9STT 0T Sk payslignd 1si1y :day ase)d rINg


http://casereports.bmj.com/
http://orcid.org/0000-0003-2277-0412
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2022-253847&domain=pdf&date_stamp=2023-03-03
http://casereports.bmj.com/

Figure 1  (A) Posteroanterior chest X-ray showing an intrathoracic
tumour (white arrow). (B) Lateral chest X-ray.

result, the HPB surgeon decided that a sternotomy is crucial
to allow a better visualisation of the tumour and to make sure
that the mass is not infiltrating into the right atrium. In addi-
tion, a mediastinal approach allows proximal control during
tumour resection especially that the tumour is running next to
vital structures like the IVC and the right atrium, which carries
a high risk of mortality in case of injury. As a result, a cardiotho-
racic surgeon was consulted, and a sternotomy was performed as
an extension of the subcostal transverse incision. After incising
the pleura, a pericardiotomy was performed to access the mass
(video 2). The mass was found to be compressing the right
atrium without penetrating it. The diaphragm was incised, and
the tumour was dissected carefully off the IVC. The hepatic
veins supplying the mass were ligated with silk ties and surgical
clips. The hepatic portion of the tumour was easily removed as
the tumour was not infiltrating the liver but rather engulfed by
liver tissue that was dissected away bluntly. Histopathological
examination of the resected tumour showed a nest of epithe-
lioid cells with granular cytoplasm, surrounded by a network of
fibrovascular septa (figure 5). Tumour cells were strongly and
diffusely positive for synaptophysin, chromogranin and S100.
Gross examination revealed a well-circumscribed and encapsu-
lated 10X7X6 cm resected mass (figure 6). The capsule, which
corresponds to the surgical margin around most of the tumour,
was found to be clear of cancer cells (negative surgical margins).
A small portion of the tumour edge was attached to an irreg-
ular 3x2x1 cm piece of fibroadipose and diaphragmatic skeletal
muscle with absent tumour cells.

OUTCOME AND FOLLOW-UP

Four weeks following the surgery, the patient was examined in a
follow-up visit. The surgical incision was healing appropriately.
The patient’s blood pressure is well controlled without the need
for any antihypertensive medication, and the patient is free from

Figure 2 (A) T1 postgadolinium coronal MRI showing the exophytic
liver mass compressing the heart (white arrow). (B) MRI axial view.

Figure 3  Positron emission tomography—CT showing no distant
metastatic spread.

all other symptoms related to catecholamine hypersecretion.
The patient is completely independent and can perform all daily
activities. She was also contacted recently for the consent. She
reports full remission of her sympathetic symptoms and complete
healing of her surgical wound. The patient is fully functional.

DISCUSSION

The term ‘paraganglia’ was coined by Alfred Kohn in reference
to groups of cells that have similar affinity to chromium-like
adrenal chromaffin cells.’ In the 2022 WHO classification, ‘a
pheochromocytoma is an intra-adrenal paraganglioma’ and a
paraganglioma is an extra-adrenal neuroendocrine tumour.”
The incidence of pheochromocytoma and paraganglioma has
increased over the years, ranging between 0.46 and 0.66 per
100000 person-years. This increase is attributed to an improve-
ment in imaging techniques and laboratory tests, making it
possible to detect incidental small tumours.' * '

Figure 4 Echocardiogram showing the mass compressing the right
atrium (white arrow).
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Case report

Video 1 Visualisation of the tumour through a subcostal incision

The clinical presentation of a catecholamine secreting para-
ganglioma poses a challenge to physicians. The non-specific
nature of the symptoms may mimic an anxiety disorder or
a panic attack which is more common in the general popula-
tion than a rare neuroendocrine tumour.” The most common
presenting symptoms in patients with pheochromocytoma or
paraganglioma include headache, diaphoresis, hypertension and
palpitations.!* This patient had a history of episodic hyperten-
sion, palpitations and dyspnoea for 7 months. Those symptoms
were attributed to an anxiety disorder or stress which resulted in
a diagnostic and therapeutic delay. The diagnosis of a paragan-
glioma requires biochemical confirmation and tumour detection
on imaging studies.” Biochemical testing may include measuring
plasma-free metanephrines, urine fractionated metanephrines,
plasma catecholamines, urine catecholamines, urine total meta-
nephrines or urine vanillylmandelic acid.'* A multicentre cohort
study has shown that the initial best test to diagnose patients
suspected of having pheochromocytoma is a plasma-free meta-
nephrine as it has the best balance of sensitivity and specificity
to confirm or rule out the disease.'> However, according to the
clinical guidelines outlined by Lenders et al, urine fractionated
metanephrines or plasma-free metanephrines can be used as
initial tests in diagnosing a pheochromocytoma or a paragan-
glioma." To localise the tumour after biochemical confirmation,
a contrast-enhanced CT scan or a T2-weighted MRI modality
capturing the entire retroperitoneum is used.” Functional
imaging can also be performed to identify tumours that were not
detected on a contrast-enhanced CT scan or MRI and to assess
for metastatic disease spread.” *

The gold standard therapy for pheochromocytoma and
paraganglioma is surgical removal.”> Nonetheless, excision of

Video 2 Visualisation of the chest cavity post paraganglioma
resection

Figure 5 Histopathological examination of resected mass. H&E
stain showing nests of epithelioid cells (white arrow) with granular
cytoplasm, surrounded by a network of fibrovascular septa (black
arrow). Magnification used is x100.

paragangliomas, which are extra-adrenal by definition, is still
not well described and is likely associated with higher mortality
and postoperative complications.'® Surgical resection of these
tumours is extremely challenging due to their lack of encap-
sulation and increased vascularity.”” Mediastinal and cardiac
paragangliomas are arguably the most technically demanding
to resect and usually require exploratory sternotomies due to
their close association with critical structures such as coronary
arteries and myocardium. Our case is unique in that a multidis-
ciplinary surgical approach was needed involving both hepato-
biliary and cardiac surgery. Unlike most cardiac paragangliomas,
where the tumour commonly invades vital structures of the heart
like coronary arteries and heart walls, the thoracic extension of
the hepatic tumour in our case was abutting the heart rather
than penetrating it. This significantly improved the postopera-
tive prognosis and reduced detrimental complications related to
excising vital structures of the heart as is the case with other
aggressive cardiac paragangliomas. The histological hallmarks
of pheochromocytoma and paraganglioma have been studied to
determine the risk of metastatic spread following surgical resec-
tion even if no evidence of metastatic disease was present at the
time of surgery. The Pheochromocytoma of the Adrenal Gland
Scaled Score (PASS), and the Grading System for Adrenal Pheo-
chromocytoma and Paraganglioma (GAPP) have been devel-
oped for that purpose. In our case, the calculated GAPP score
and PASS were 3 and 4, respectively, highlighting the ‘possible’
metastatic potential of the resected tumour.'® ' Nonetheless, in
a meta-analysis by Stenman et al, it was shown that these scores
are important in ‘ruling out’ rather than ‘ruling in’ metastatic

Figure 6 Gross examination of the resected paraganglioma.
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potential, given their high negative predictive value when the
score is below a certain cut-off point.'®

To the best of our knowledge, 10 cases of primary hepatic
paragangliomas have been described in the whole litera-
ture.® 7 2% All of them were confined to the liver except for
one that involved the liver, gallbladder and the common bile
duct simultaneously at presentation.’ Only two of them were
functional.” ?* Most of them were managed via surgical resection
except for a single case that was treated with radiotherapy due to
its benign course of progression.”’ As far as we know, this is the
first case of a functional hepatic paraganglioma that extends to
the thoracic cavity through the diaphragm, penetrates the peri-
cardium and adjoins the right atrium.

Learning points

» Extra-adrenal paragangliomas are rare tumours that can
involve any of the three body cavities. They can present in
rare locations including the liver, bladder and heart, among
many other locations. Some of them can be actively secreting
catecholamines, leading to sympathetic hyperactivation.

» Invasive paragangliomas are surgically challenging to resect
especially when they present at critical locations. Hepatic
and cardiac paragangliomas can abut vital structures such
as heart chambers, coronary arteries, pulmonary arteries and
vena cava. As such, surgeries aiming at radical removal of
such tumours can be life-threatening.

» To the extent of our knowledge, our case is the first in the
literature to present with an actively secreting hepatic
paraganglioma that crossed the diaphragm and extended to
the thoracic cavity abutting the right atrium.

» Surgical removal of such tumours requires a special
multidisciplinary approach involving both a subcostal
incision and a sternotomy to allow the safe and complete
extermination of the hepatic tumour and its cardiac
extension.
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