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ARTICLE INFO ABSTRACT

Paragangliomaare tumours arising from neuro endocrine cells, can arise from any part of
the body. They present a difficulty in diagnosis in view of its rarity. Hence strong clinical
suspicion should be present in diagnosing a case of paragangliomal. Here we present one
such case of abdominal paraganglioma, a cystic variety, a very rare presentation .
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INTRODUCTION

Collections of neuroendocrine cells dispersed through out the
body are known as paraganglia and the tumour arising from
these paraganglia are known as paragangliomas.

The paraganglia based on their anatomic distributioncan be
divided into three groups:

1. Branchiomeric
2. Intravaga
3. Aorticosympathetic

The aorticosympatheticparaganglia, as the name suggests, are
located alongside of theabdominal aorta and are associated
with the sympatheticnervous system. The paraganglia
comprise chromaffin cells. They secrete and store
catecholamines. Some of these paraganglia sense oxygen and
carbon dioxidetensions within adjacent vessels, hence the
tumours at timesare known as chemodectomas, glomus
tumour.1

Casereport

A 38 years old muslim female hailing from Karnataka, india
presented with severe abdominal pain for past 2 days,
radiating to the back, severe headache, vomiting, profuse
sweating, and also impending doom of death.

She had been suffering from abdominal pain from past 1 year,
which had been aggravated for past 2 days, and multiple
episodes of vomiting containing partialy digested food
particles.

O/E: Concious, oriented, profuselysweating, wet palms.

Pr-120 bpm

B.P- 210 /140 mm hg

P/A: diffuse abdominal tendernessis present.
No mass was palpable
No free fluid present
No spinal tenderness present.

Ultrasonogram

Mass lesion of 4* 5 cms, cystic mass, left to the aorta closer
to the left kidney. No evidence of any aortic dissection.

Patient was diagnosed with hypertensive emergency and
shifted for icu care , started on nitroprusside infusion .12 hrs
following which patient was drowsy for which ct brain was
done ,showed cerebral oedema without any intra cerebra
haemorhage . In suspicion of functional paraganglioma
Patient was started orally on tab labetalol 100mg bd after her
urinary VMA levels came positive.

CECT abdomen

Cystic paraganglioma of 4.6* 4.7 cmssize, left to the aorta,
abutting the aorta, with mild contrast enhancement.

Other investigations: vandylmandellic acid level-7mg /dl. As
the patient are not affordable we could not proceed with
metanephrine analysis.
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Surgical Technique

Right lateral position, left lateral flank incision of 10cms
placed, layers opened up, whitish coloured mass lesion,
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clearly demarcated by a capsuleis noted lateral to aorta, blunt
dissection with finger is done, plane created and the mass
removed in toto. Haemostasis achieved. Tube drain placed.
Intra operatively there is no rise of blood pressure on tumour
manipulation.
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Figure 2 mass closer to vertebral body, aorta and |eft renal vessels
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Gross pathology

Cut surface shows brownish material filled with in the cyst,
with intact capsule.

Histopathology
Totally necrotic materia filling the cyst.

I mmunohistochemistry

Figure5

Post Op Course

Patient developed lymphatic leak which gradually decreased
from 500ml of white milky fluid to 25ml, after 21 days the
drain was removed.

DISCUSSION

Collections of neuroendocrine cells dispersed through out the
body are known as paraganglia and the tumourarising from
these paraganglia are known as paragangliomas. Some
paraganglia are connected with the sympathetic nervous
system whilst others are connected with the para
sympatheticnervous system. This system is vital in foeta
development until the formation of the adrenal medulla.

The first reported case of pheochromocytoma is attributed to
Frankel in 1886. Alezais and Peyron describedextra-adrenal
chromaffin tumors and called them paragangliomas in 1906.
In 1912, Pick recommended thatintra-adrenal chromaffin
tumors be caled pheochromocytomas and that all extra-
adrenal chromaffin tumorsbe termed paragangliomas. The
first successful surgical resection of a pheochromocytoma was
performed byRoux in 1926, and Mayo reported the first
successful removal of a paragangliomathat same year [1].

Paragangliomas most commonly occurs in the 2nd and 3rd
decade of life with a dight male preponderance which was not
in our case. This is in contrast to adrend
phaeochromocytomas, which typicaly are diagnosed in the
4th and 5th decades with a slight propensity for women [2].

Although more properly known as paragangliomas, today
these tumors are frequently called extra-adrena
pheochromocytomas (EAPs). The traditiona teaching of the
“10% rule,” which noted that 10% of all pheochromocytomas
are at extra-adrenal sites, may actually be an under estimation.
A review of the literature suggests that EAPs actualy
congtitute 15% of adult and 30% of pediatric
pheochromocytomas [1]. The collection of paraganglia
located anterolaterally to the distal abdominal aorta between
the origin of the inferior mesenteric artery and the aortic
bifurcation is called the organ of Zuckerkandl. Eighty-five
percent of EAPs are located in the retroperitoneum, usually
arising from the organ of Zuckerkandl. Less common sites
reported include the bladder, thorax, neck, and pelvis [3.
Much less common sites of disease presentation are the ciliary
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ganglion, nasal cavity, larynx, trachea, periaortic region, and
falopian canal. Paragangliomas are the most common tumors
of the middle ear and the second most common tumors of the
temporal bone.

Functional Status

Paragangliomas characteristically present a lower level of
catecholamine secretion than phaeochromocytomas, which
usually cause clinical symptoms. Tumors localized in the
urinary bladder, heart and paraaortic region secrete more often
catecholamines. Tumors of the jugulotympanic region and
carotisglomus rarely associate with clinica symptoms. In
addition to catecholamines, paragangliomas synthesize a lot
of hormones and neuropeptides. These are expressed with
various incidence: metencephaline 73-75%, leu-encephaline
50-76%, VIP 0-43%, substance P 31-39%, corticotropine O-
28%,[1-MSH 11%, bombesine 11-23%, calcitonin 0- 11%,
gastrin  0-39%, colecystokinine, glucagon, insulin,
neurotensin  15%, neuropeptide Y 0-32%, pancreatic
polypeptide 51-80%, somatostatin 28-90% [7,8,9].

Magjority of the patients with extra-adrenal abdominal
paraganglioma presented with complaints of abdominal
painand/or a palpable abdomina mass, 8 however patients
may beasymptomatic. Nausea, vomiting, diarrhoea,
abdominaldistention and weight loss are the other symptoms
reported bypatients with paraganglioma. Symptoms such as
hypertension, flushing, sweating, headache, diaphoresis,
anxiety, tachycardiaor palpitations are symptoms reported in
patients withincreased catecholamine secretion in functional
tumours.8-10

The diagnosis is confirmed by demonstrating elevated blood
and urine levels of catecholamines and their metabolites [4].
Imaging studies to evaluate for EAPs include CT, MRI, and
131I-labelled metaiodobenzylguanidinescintigraphy. CT scan
is useful for diagnosis while MRI has thehighest sensitivity in
detection of extra-adrenal paragangliomasas well as
pheochromocytomas.11, 12. Extra adrenal paragangliomas are
rarely diagnosed in the preoperative period unlessthe lesion is
functional. The diagnosis can be established by measuring24-
hour  urinary  catecholamines, fractioned  plasma
catecholamines, and metanephrines. 6 Localization of the
massis accomplished by several diagnostic methods.
Computerized tomography (CT) and MRI are highly sensitive
for detectingsmall tumors but are not specific to
paraganglioma. 9Scintigraphic localization of both adrenal
and extra adrenallesions has been accomplished by means of
iodine 131metaiodo benzylguanidine (MIBG), a structural
analogue ofnorepinephrine. 10 MIBG scintigraphy is less
sensitive thanCT and MRI but is highly specific for
paragangliomas and adrenal pheochromocytomas.The tumors
usually appear as rounded or oval masses with a similar
density to the liver on unenhanced CT. Larger lesions may
show a cystic component due to central necrosis or
hemorrhage. Calcification is present in some cases. Owing to
their hyper-vascularization, the tumors usually exhibit intense
enhancement. The tumors are generally characterized by low
T1 and bright T2 signal intensities. Central necrosis is
frequently observed. There are no signal changes from out-of -
phase to in-phase images. The measurement of plasma
catecholamines is not recommended because this method has
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poor sensitivity and specificity, which often leading to false-
positive results. Urine metanephrines have a higher
specificity, receiver operating characteristic curves revealed a
better test performance than other biochemical tests. [6]
Specia attention should be given to acetaminophen use,
which interferes with assays and is a source of false-positive
testing . The level of chromogranin A correlates with tumor
mass.[7] Thorough preoperative pharmacological preparation,
attentive intraoperative monitoring and aggressive surgical
therapy al have an important role in achieving the safest and
most successful outcome .[8]131I-MIBG and octreotide have
high sensitivity and accuracy in diagnosing silent extra-
adrenal PGL.

I mmunohistochemistry & molecular genetics

Chromogranins are excellent indicatives ofneuroendocrine
differentiation. Awell-differentiated tumor usualy contains
more granules than thosewith poor differentiation. The low
level of chromograninsensitivity is a limiting factor for its
diagnosticapplication. NSE and chromogranin togetherhave a
sensitivity that approaches to 100% [5].Synaptophysin
expression is not limited by thestage of differentiation, its
monoclonal variant isvery sensitive and specific for
neuroendocrinetumors. The extent of neuropeptide expression
can beconsidered a putative prognostic factor. Poor
expression of Ki-67 coincides with low mitoticactivity. The
relative high presence of Bax, and adecreased expression of
Bcl-2 may offer anexplanation for the benign behaviour of
thesetumors, presumably for a high apoptotic rate. The
classical familiad syndromes is associated are multiple
endocrine neoplasia type 2 (RET mutations), von
HippelLindau disease (VHL mutations), hereditary
PGL/pheochromocytoma syndromes (SDHx mutations) and
rarely neurofibromatosis type 1 (NF1 mutations).[3]

The treatment of choice for a paraganglioma iscomplete
surgical resection followed by a prolonged followup. This
may be done by six monthly ultrasound or yearly CTscans.
There is no specific recommended follow up strategy.

Malignant potential

Paragangliomas have a more aggressive coursethan their
adrenal counterparts. Approximatel y20%-42% of
paragangliomas metastasize, compared with only 2%-10% of
adrenal pheochromocytomas (3). Dissemination occurs
bothlymphatically and  hematogenously,  with  the
mostcommon sites of metastasis being the regionallymph
nodes, bone, liver, and lung. Because benignand malignant
paragangliomas have an identical histologic appearance, their
clinical behaviour (eg, recurrent or metastatic disease) is the
best predictor of the prognosis (3). The Malignant potential
based on pathological characteristrics alone is not sufficient,
although presence of capsular invasion and high mitotic index
and molecular markers might help in predicting the malignant
potential. Metastasis usually occurred from mean of 32
months to 10 years duration. metastasis usually occurs to
lung, liver and bones. Genetic characteristrics of a tumour
plays an important role in detecting malignant potential;
positivity for SDHB mutation analysis. Predictors of
malignancy in a paraganglioma includeextra-adrenal location,
confluent tumour necrosis, vascularinvasion, local invasion,
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coarse nodularity and absence ofhyaline globules,tumor
weight more than 80 g and high concentration of dopamine
inside the tumor, tumor size more than 5cm (75%
predictive).2 Ki-67 proliferative index more than 6% is most
common in malignant tumors.™

Treatment & prognosis
The mode of treatment is surgery: open / laproscopic.

Pre /post operative management of blood pressure, volume of
the patient by using combined afa beta blockers, beta
blockers, adequate volume replacement are necessary to
reduce the mortality / morbidity of the patient.

Once the correct diagnosis is acquired, surgical treatment
should be carry out after using alpha-adrenergic blockade for
2-4 weeks in order to prevent and treat a syndrome of possible
intra-operative catecholamine release. Tumors should be
resected laparoscopically, if possible.

All paragangliomas should be regarded potentially malignant
because of difficulty in confirming malignancy. Patients with
malignant paragangliomascan only be cured by surgery.? The
transabdominal approach is advised in large and malignant
suspicious tumors.®The recurrence rate of paragangliomas are
more than pheochromocytoma, therefore long term follow up
is needed. Sometimes, preoperative diagnosis of renal or
adrenal masses imposes some diagnostic dilemma, therefore
compl ete preoperative evaluation is recommended.

Laproscopic approach has been proved be sucessful in
complete resection of the tumour. But in the above case we
performed open surgery. Intra operative difficulties like blood
pressure fluctuation may happen during tumour mobilization,
which needs aggressive blood pressure control .In the above
case as the tumour is close the abdominal aorta, vascular
surgeon help was asked in risk of aortic injury. But upon blunt
dissection with fingers a separate plane was created and
tumour excised without injuring the aorta.

Metastatic paraganglioma are treated with 1 131 labelled
MIBG, somatostatin analogues. Patients with high risk of
malignancy are followed up by serial measurements of
urinary metanephrines/ urinary catecolamines.

We need a better understanding of the aggressive biology of
these tumors and the development of metastatic disease as
well as better and more effective systemic therapy. Additional
data collection and study of paraganglioma is necessary to
further elucidate the variable natural histories of these tumors
and to define radiation dose-volume response chara. Future
efforts should be directed toward obtaining a larger database
to define the true natural history of extra-adrenal
retroperitoneal PGLs. More prospective clinical trials are
needed to provide the most reliable evidence regarding the
management of patients.

CONCLUSION

Taken  together, a  heterogeneous, hypervascular,
retroperitoneal mass with areas of necrosis with typical
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clinica setting of headaches, hypertension and tremor, is
highly predictive of the presence of an extra-adrenal PGLs.
All paragangliomas should be regarded potentially malignant
because of difficulty in confirming malignancy. The only
absolute indication of malignancy may be distant metastasis
to the organs such as liver, bone and lymph nodes.
Preoperative pharmacologic preparation, attentive
intraoperative monitoring, and aggressive surgical therapy
have important roles in achieving successful outcomes.
Operative mortality is down to below one percent with
adequate pharmacological Preparation. EAPs recur and
metastasize more often than their adrenal counterparts,
making life long follow-up essential.
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