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INTRODUCTION: Giant cystic pheochromocytoma (>10 cm) is rare with only a few cases described in the
literature. Preoperative diagnosis is very difficult because clinical, biochemical and radiologic finds are
usually not consistent with a pheochromocytoma. Open surgery is traditionally the gold standard.
CASE PRESENTATION: A 51 year-old male patient resorted to surgery department with an adrenal cys-
tic incidentaloma. He was asymptomatic, mild hypertension easily controlled, with increased plasma
fractionated metanephrines. MRI and MIBG scans confirmed the presence of a right adrenal giant cystic
pheochromocytoma (14 cm). Aright posterior retroperitoneoscopic adrenalectomy was performed, com-
plicated with an unintended disruption. At follow-up he was asymptomatic and with plasma fractionated
metanephrines normalized.
DISCUSSION: Although laparoscopic surgery is effective and safe, traditional open surgery is the gold
standard in the presence of adrenal tumours with suspicion of malignancy, like masses larger than 8 cm
(including giant cystic pheochromocytomas). Minimal invasive techniques have the advantages of less
postoperative pain and ileus, less morbidity, improved cosmetics, and faster recovery, but with the neg-
ative impact in RO resection and probably a higher risk of cystic rupture. However comparisons between
open and minimally invasive surgery are lacking. Additionally posterior retroperitoneoscopic approach
has several advantages over laparoscopic transperitoneal method.
CONCLUSION: This is the first case report of a giant cystic pheochromocytoma treated by posterior
retroperitoneoscopic adrenalectomy, but the occurrence of the unintended rupture may be a factor
against this approach. More studies are needed to compare open and minimally invasive techniques
in terms of resectability and cystic rupture rate.

© 2016 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction only a few cases described in the literature [2-5]. Preoperative sus-

picion and intraoperative crisis management are the key factors for

Cystic adrenal neoplasms are rare and can be discovered inci-
dentally or because of symptoms. Although adrenal cysts can be
associated with neoplasms of the adrenal, they should be differen-
tiated from adrenal neoplasms with foci of cystic or degenerative
changes. A haemorrhage or degeneration within a pheochromocy-
toma canresultin a pseudocyst. Triggering mechanism could be the
tumour outgrowing its vascular supply [1,2]. Cystic lesions of the
adrenal can be huge with more than 20 cm [1]. Cystic pheochro-
mocytoma is a rare neuro-endocrine catecholamine-producing
tumour arising from chromaffin cells. The majority are asymp-
tomatic, often diagnosed incidentally, and are rarely malignant.
Giant cystic pheochromocytoma (>10cm) is even more rare with
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a successful treatment [6]. However the preoperative diagnosis of a
cystic pheochromocytoma is very difficult because many times the
clinical, biochemical and radiologic finds are not consistent with a
pheochromocytoma [2,7,8].

Resection is indicated for all functioning adrenal incidentalo-
mas and those suspected of harbouring a cancer. Adrenal lesions
larger than 5-6cm (25% incidence of malignancy) and smaller
lesions with suspicious criteria on imaging should also be resected
[6,7]. Nowadays large adrenal masses and those that may harbour
malignancy should be resected by anterior approach to gain suffi-
cient exposure for safe resection. Additionally, several studies have
shown the efficacy and safety of laparoscopy for tumours only up to
6 cm [7]. Posterior retroperitoneoscopic approach has advantages
over laparoscopic transperitoneal method, although both have a
size limit up to 8-10cm according to Lee et al. [9]. To treat bigger
lesions open surgery is usually the preferred approach [4,5] because
of the potential of malignancy and to allow a secure RO resec-
tion. The authors present the first case of a giant (14 cm) adrenal
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Fig. 1. MRIimages. A right adrenal giant cystic pheochromocytoma is evident. Red line represents the biggest diameter (14 cm). A. Transverse plane. B. Sagittal plane showing
cystic lesion pushing down the right kidney. C. Coronal plane with kidney being compressed by the giant cystic pheochromocytoma.

pheochromocytoma with cystic degeneration treated by posterior
retroperitoneoscopic adrenalectomy in an Academic Hospital.

2. Case presentation

A 51 year-old male patient was sent to General Surgery
appointment presenting a right adrenal incidentaloma found on an
abdominal CT scan, described as a cysticlesionwith13 x 11 x 10cm
causing deviation of adjacent structures, without hepatic nor con-
tralateral adrenal lesions. Patient was asymptomatic and with no
tachycardia, diaphoresis or headache, presenting only mild hyper-
tension controlled with perindopril plus amlodipine. No other past
medical or surgical history.

Biochemical functional tests revealed a pheochromocytoma
with increased plasma fractionated metanephrines: metanephrine
3643.9pg/mL (<60pg/mL), normetanephrine 3001.5pg/mL
(<120 pg/mL). Serum potassium, plasma aldosterone, renine and
urinary cortisol were normal. Since the initial CT scan couldn’t
individualize the right adrenal gland, a MRI was performed in order
to clarify the cyst aetiology. Resonance images confirmed a large
well-delimited lesion at the hepato-renal space measuring 14 cm,
hyperintense in T1- and T2- weighted images, suggesting high
protein/hematic content, and although the right adrenal was not
identified this gland was pointed out as the origin of the giant cyst
(Fig. 1). MIBG scintigraphy was also performed, showing hyper-
captation on the known giant lesion in the topography of the right
adrenal gland, supporting the diagnosis of a pheochromocytoma
in that level.

Prior to surgery, a 3-week treatment with phenoxybenzamine
10mg a day was accomplished, and at the time of surgery the
patient was hemodynamically stable with systolic blood pres-
sure around 120mmHg. A right posterior retroperitoneoscopic
adrenalectomy was performed. During lesion’s dissection with Lig-
aSure 5mm, a small disruption occurred with spillage of a dark
brown fluid. In order to prevent dissemination of any potential
malignant cells (since pathology was unknown at time of surgery),
iodine solution was instilled in the entire surgical site. Lesion was
extracted within a bag (Fig. 2). During the whole surgery there
wasn’t any significant hemodynamic instability, with the systolic
blood pressure reaching 230 mm Hg only in an isolated instant. Sur-
gical operation lasted 70 min. Pathology confirmed the diagnosis of
a giant cystic pheochromocytoma with a PASS score of three (no
metastatic potential). Immunohistochemistry analysis found pos-
itivity of neoplastic cells for chromogranin A, synaptophysin and
CD56.

Patient completed a 24h period at the Intensive Care Unit,
where he was hemodynamically normal. Next day in the morn-
ing (20h after surgery) initiated oral intake. During post-op
in-hospital stay he remained hemodynamically normal, with blood
pressure around 120/70 mmHg. No pain or surgical site infec-
tion (SSI). Patient was discharged home at 4th postoperative
day. After 3 months of follow-up patient is asymptomatic, blood

Fig. 2. Giant cystic pheochromocytoma extracted.

pressure easily controlled with medication, and with plasma frac-
tionated metanephrines normalized: metanephrine 33.4 pg/mL
(<60 pg/mL), normetanephrine 64.7 pg/mL (<120 pg/mL).

3. Discussion

Cystic masses account for only 4-22% of all adrenal inci-
dentalomas [2,6]. The prevalence of pheochromocytoma in the
hypertensive population is 0,1-0,6% [2]. In the general population
the incidence of pheochromocytoma is about 0,005-0,1%[3,4]. Cys-
tic pheochromocytoma is even more rare with only a few cases
reported worldwide [4,8]. Although the cystic pheochromocytoma
is a rare entity, its possibility must be considered for any adrenal
mass because of the high risk of surgery on unsuspected patients.
Clinical manifestations of a cystic pheochromocytoma are varied,
and it may not demonstrate the clinical (tachycardia, headache,
sweating), radiological and biochemical features of a pheochro-
mocytoma [2,6,7,8]. Although abdominal pain as been reported in
several case reports, most of the times cystic pheochromocytomas
are asymptomatic, and yield normal plasma and urinalysis because
secreted cathecolamines are metabolized within the neoplasm,
with only a small amount being release into circulation [2-4,8].
However, this small amount can be sufficient to cause hypertension
[2]. In several worldwide publications, cystic pheochromocytoma
has been wrongly diagnosed as renal tumour, liver abscess, hep-
atic cyst, and liver or pancreatic tumour, with the correct diagnosis
being confirmed only during surgery due to hemodynamic insta-
bility [3,4,6,7,10-12]. Abdominal enhanced CT scan will show rim
enhancement and areas of low attenuation. MRI will be of good help
in identifying the nature of the cystic lesion; with haemorrhage
hypointense in both T1- and T2- weighted images and necrosis
hyperintense in T2 images. Metaiodobenzylguanidine (MIBG) scan
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Table 1

Surgical approach to adrenal giant cystic pheochromocytoma reported in published cases. None was treated by posterior retroperitoneoscopy. (N/A - not available).

Surgical approach to Adrenal Giant Cystic Pheochromocytoma

Author N Size (cm) Surgery
Open Laparoscopic Retroperitoneoscopic

Grissom JR et al. [19] 1 “huge” 1 - -
Wu]Setal [12] 1 15,0 1 - -
SugaKetal.[17] 1 “huge” 1 - -
Mishra AK et al. [14] 1 12,8 - 1 -
Minei S et al. [16] 1 11,6 1 - -
Erickson LA et al.[1] 1 25,0 N/A N/A N/A
Antedomenico Eetal. [11] 1 10,5 1 - -
Andreoni C et al. [2] 1 11,0 1 - -
Costa SR et al.[5] 2 30,0/16,0 2 - -
PanZetal. [15] 1 18,0 1 - -
Santarone M et al. [22] 1 13,0 N/A N/A N/A
Basiri A et al. [20] 1 “huge” 1 - -
Goldberg A et al.[21] 1 10,6 1 - -
Soufi M et al. [8] 1 20,0 1 - -
LiCetal. [13] 1 12,7 1 - -
Sarveswaran V et al. [6] 1 11,2 1 - -
Wang et al. [3] 1 10,3 1 - -
Uysal Eetal. [18] 1 18,0 1 - -
Gupta Aetal. [4] 1 25,0 1 - -
Total 20 - 17 1 0

will be especially helpful in identifying an atypical pheochromo-
cytoma like the cystic pheochromocytoma, and to differentiate it
from benign adrenal cysts [6,13].

In the case presented, adrenal incidentaloma was found on a
hypertensive patient, easily controlled with medication, but with
no other signs or symptoms of pheochromocytoma, matching other
studies data. Increased plasma fractionated metanephrines made
the diagnosis of a pheochromocytoma. MRI was very helpful in our
case because the origin of the cystic lesion was uncertain in the CT
scan. Although resonance images described the lesion as filled with
protein/hematic liquid and pointed out the right adrenal gland as
the origin of the giant cyst, the lesion was hyperintense in T1- and
T2- weighted images rising doubts about the real location of the
pheochromocytoma. It was the MIBG scan that confirmed the pres-
ence of a pheochromocytoma in the location of the right adrenal
giant cyst, leading the surgical team to the diagnosis of a giant cystic
pheochromocytoma.

Surgical excision of adrenal masses is indicated in the presence
of symptoms, endocrine abnormalities (even when subclinical),
complications, suspicion of malignancy and/or large size (>6 cm)
[6,7]. Surgery is the curative treatment for a pheochromocytoma
because if left untreated it can lead to several complications like
myocardial infarction, cardiac arrhythmias, heart failure, hyperten-
sive encephalopathy, cerebrovascular accident and sudden death
[2,4]. It is very difficult to distinguish a benign pheochromocytoma
from a malignant one from histopathological evaluation [4,5,8].
Malignancy can be indicated by radiological and intraoperative
findings like invasion of adjacent organs or structures, regional
adenopathy, or the presence of metastasis [5,6,8,9]. Although
malignant tumours tend to be larger, size is not an absolute crite-
rion for malignancy [5]. Additionally, during surgery cystic rupture
must be avoided in order to decrease spillage of potentially malig-
nant cells [7]. Although laparoscopic surgery is effective and safe,
traditional open surgery is the gold standard in the presence of
adrenal tumours with suspicion of malignancy, like masses larger
than 8 cm (including giant cystic pheochromocytomas), because
open surgery can increase RO resection rate in case of malignancy
[4,6,9]. Minimal invasive techniques (laparoscopy and retroperi-
toneoscopy) have the advantages of less postoperative pain and
ileus, less morbidity, improved cosmetics, and faster recovery, but
with the negative impact in RO resection and probably easier to
cystic rupture occurrence [7,9]. In 1992 laparoscopic adrenalec-
tomy was first described by Gagner, and since then is has become

the gold standard of care for adrenal tumours (size limit up to
6-8 cm, without malignancy suspicion)[9]. Comparisons have been
made between transperitoneal laparoscopic method and the pos-
terior retroperitoneoscopic (PR) approach. Lee and Walz published
a study where they concluded that PR adrenalectomy has shorter
operative time, decreased abdominal viscera lesions because there
is no incursion into the peritoneal cavity, less post-operative pain,
and shorter time to first oral intake comparing to transperitoneal
laparoscopic method [9]. Direct access to adrenal gland is probably
the reason for these advantages.

The authors use PR adrenalectomy as the standard method
to treat adrenal masses less than 6-8 cm and without suspicion
of malignancy. The option to use the same approach in the case
presented (14 cm cystic mass) was based in the absence of both
metastasis and organs invasion, size is not an absolute criterion for
malignancy [5], and in the intent to perform a controlled aspiration
of cyst content after dissection and protection with a bag. How-
ever, it revealed to be very difficult to isolate and an unintended
rupture occurred. Thankfully pathology concluded it was a benign
pheochromocytoma with PASS score of three (metastatic potential
if PASS score >4). This complication is probably a factor against
the authors’ surgical option, since spillage of cancer cells would be
a possibility in case of malignancy. However there are no studies
comparing cystic pheochromocytoma rupture rates between min-
imally invasive surgery and open surgery. The authors performed
a review of literature and found only 20 case reports of giant cys-
tic pheochromocytoma. Of those none was treated by PR approach,
one was resected by laparoscopy, and at least 17 were submitted
to open surgery (Table 1). The case presented is the first world-
wide description of a giant cystic pheochromocytoma treated by
posterior retroperitoneoscopic adrenalectomy.

An important reason to the good outcome of the case presented
was the preoperative diagnosis of adrenal giant cystic pheochro-
mocytoma. In several case reports published worldwide the correct
diagnosis was only confirmed due to intraoperative hemodynamic
instability [3,4,6,7,10-12], and the capability to tackle it was a
major factor for good outcome [6,7]. Having the correct diagno-
sis before surgery can anticipate such intraoperative events, and
improve the outcome of the surgery. Since we had the correct
diagnosis of a cystic pheochromocytoma before surgery, we could
administrate phenoxybenzamine for 3 weeks before surgery, be
aware to do not touch the lesion before vascular control, and the
anaesthesiologist was prepared for any intraoperative instability.
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Since the cystic pheochromocytoma pose clinical, radiological and
biochemical difficulties in making a correct preoperative diagnosis
[2], the possibility of cystic pheochromocytoma should be consid-
ered for any peri-adrenal cystic lesion even though investigations
are not suggestive of pheochromocytoma [2,6,20].

4. Conclusion

Giant cystic pheochromocytoma is rare and pose clinical, radio-
logical and biochemical difficulties in making a correct preoperative
diagnosis. Cystic rupture must be avoided when dealing with these
lesions because of the risk of malignant cells spillage. To allow
a secure RO resection, open surgery is the gold standard of care
for adrenal lesions bigger than 8 cm. However, studies comparing
open and minimally invasive techniques for large adrenal masses
are lacking. In fact, this is the first case report of a giant cys-
tic pheochromocytoma treated by posterior retroperitoneoscopic
adrenalectomy, but the occurrence of the unintended rupture
may be a factor against this approach. More studies are needed
to compare open and minimally invasive techniques in terms of
resectability and cystic rupture rate.
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