
491 
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Summary 

Background. Extra-adrenal pheochromocytoma, or paraganglioma, is a rare tumour arising from paraganglion chromaffin cells of 
the sympathetic nervous system. In adults, pheochromocytomas are often called the "10% tumor" because approximately 10% occur 
above the diaphragm, 10% of intraabdominal pheochromocytomas are extra-adrenal, 10% are bilateral, 10% are multiple, 10% are 
familial, 10% are malignant, and 10% recur postoperatively. In children, instead, this tumor occurs in ectopic sites in 30-40% of the 
cases. This paper reports the successful laparoscopic resection of an extra-adrenal pheochromocytoma, simulating an ovarian tumor, 
combined with a laparoscopic cholecystectomy for gallstones. 

Case report. The case of a 48-year-old woman affected by an extra-adrenal pheochromocytoma that had been unsuspected for a 
long time is presented. The patient had some clinical symptoms that had been taken for a climacteric syndrome given her pre
men?pausal ag:. The atypi_cal and rare loc~tion ot th: pheochro_mo_c~toma (p~rauterin_e)_ had c~ntri~uted tom呻agnosi_ng it a_s an 
ovarian tumor. Laparoscopic surgery was chosen for the removal of the tumor because it is a safe technique requiring a shorter hos
pital stay; a concomitant cholecystectomy was performed due to the presence of gallstones 

Conclusion. Surgical resection is the only treatment option for extra-adrenal pheochromocytomas. With adequate preoperative 
adrenergic receptor blockers and vascular filling, the laparoscopic approach appears to be a valid alternative to open surgery for para
gangliomas. Gynecologists should consider the poss伽lity, although rare, of an extra-adrenal pheocromocytoma when preparing to 
surgically remove a pelvic mass. 
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Introduction 

Pheochromocytoma is a rare tumor arising from the 
neuroectodermal cells (chromaffin) of the sympathetic 
nervous system. It may occur in both sexes, with a slight 
propensity for presentation in women, and at any age, 
although it is rare after 60 [1, 2]. 

Chromaffin tissue is more evident in newborns while it 
tends to regress in adults [3, 4] (Figure 1). 

In children 60-70% of pheochromocytomas arise in the 
adrenal medulla and 30-40% in extra-adrenal sites. In 
adults, 90% of the tumors are found in the adrenal gland 
(especially the right gland with an incidence of 3:2 in 
terms of left to right), and 10% are extra-adrenal (wher
ever chromaffin tissue is present) [5, 6]. 

In adults the most frequent extra-adrenal site (70-85 %) 
is the retroperitoneum: along the paraganglia of the sym
pathetic chain, along the course of the aorta, along the 
renal vessels, behind the pancreas, at the organ of Zucker
kandl, around the ureter or in the urinary bladder. The 
parauterine site is extremely rare. Retroperitoneal pheo
chromocytomas are often functional and malignant 
(50%). They may also be found in the thorax, in the medi
astinum and heart (10-12%). In the neck (2%), they devel
op along the carotid body. Head and neck pheochromo
cytomas are usually non-functional and benign [I, 7-9]. 
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In 10% of patients pheochromocytomas are bilateral, 
multiple, and may also be a part of familial syndromes 
(MEN, neurofibromatosis, Von Hippel-Lindau disease, 
Sturge-Weber syndrome and tuberous sclerosis). 

The clinical signs and symptoms are extremely vari
able, depending on the secretion of catecholamines (epi
nephrine, norepinephrine, dopamine). Since pheochro
mocytomas sometimes produce and release various hor
monal substances responsible for numerous and multifar
ious clinical manifestations they have been defined as 
"the great mime" (Table 1) [3, 10]. 

The presence of this tumor should be suspected in 
patients with high blood pressure that do not respond to 
any antihypertensive therapy. Hypertension is often asso
ciated with headache, palpitations, sweating and intoler
ance to carbohydrates or diabetes [1, 11-14]. Other symp
toms may be present (Table 2) [ 11]. 

In these patients the diagnosis is established by mea
suring catecholamines and/or the metabolites in the plas
ma and urine. Once elevated levels of catecholamines 
have been ascertained, the anatomical localization (adren
al gland or extra-adrenal sites) is determined by comput
ed tomography (CT) or magnetic resonance imaging 
(MRI). Scintigraphy with meta-iodobenzylguanidine 
(MIBG) i is considered a further useful investigation. 
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Table I. — Principal hormonal substances produced by 
pheochromocytoma. 

Epinephrine 
ACTH 
VIP 
PTH-Related Protein 
Metenkephalin 
Neurotensin 

Norepinephrine 
Beta-endorphine 
Substance P 
Neuropeptide Y 
Serotonin 
IGF-II 

Dopamine 
Somatostatin 
Interleukin-6 
Calcitonin 
Gastnn 
Pancreastatin 

Data from Goldfien A., 1995 [10] 

After adequate pharmacological preparation with 
adrenergic receptor blockers and vascular filling, surgical 
resection of the tumor is the only treatment modality for 
these cases. 

The histological examination is unable to distinguish 
between benign and malignant pheochromocytomas. 
Evidence for local invasion and/or presence of distant 
metastases (bone, liver, lymph nodes and lungs) may 
establish malignancy [ 1, 9, 14-19]. 

This paper reports the successful laparoscopic resec
tion of an extra-adrenal pheochromocytoma, simulating 
an ovarian tumor, combined with a laparoscopic chole
cystectomy for gallstones. 

Case Report 

In September 2002, a 48-year-old woman was admitted to 
another hospital because she had been suffering from type 2 dia
betes mellitus and hypertension for two years which had been 
unsuccessfully treated with oral hypoglycemic drugs and ACE 
inhibitors. Based on ultrasonography of the abdomen and pelvis 
an ovarian neoplasm was suspected so the patient was submit
ted to laparoscopy. Resection could not be performed because of 
early dangerous bleeding associated with severe hypertensive 
crises and the patient was then referred to the Surgical 
Department of our hospital for further investigation and treat
ment. 

The patient reported experiencing some hypertensive crises 
(240/120 mmHg) preceded by palpitations, sweating, headache 
and hyperglycemic peaks (over 400 mg/100 ml). Blood chem
istry tests showed hyperglycemia, anemia caused by iron defi-

Table 2. - Frequency of symptoms in 100 patients with 
pheochromocytoma. 

Symptoms % 

Headache 
Excessive perspiration 
Palpitation (with or without tachycardia) 
Pallor 
Nausea (with or without vomiting) 
Tremor or trembling 
Weakness or exhaustion 
Nervousness or anxiety 
Epigastric pain 
Chest pain 
Dyspnea 
Flushing or warmth 
Numbness or paresthesia 
Blurring of vision 
Tightness of throat 
Dizziness or faintness 
Convulsions 
Neck-shoulder pain 
Extremity pain 
Flank pain 
Tinnitus 
Dysarthria 
Gagging 
Bradycardia 
Back pain 
Coughing 
Yawning 
Syncope 
Unsteadiness 
Hunger 

Data from Thomas J.E., Rooke E.D., Kvale W.F., 1974 [11] 
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ciency, and normal tumor marker values (CEA, alpha-FP, CA 
125, CA 15/3, CA 19/9, CA 72/4); 24-hour urinary catechola
mine measurements revealed high levels of epinephrine and 
norepinephrine. Normal values of serum calcium, parathyroid 
hormone and calcitonin ruled out polyendocrine syndrome. 

Abdominal-pelvic MR and aortography detected an 8 cm 
solid and nonhomogeneous parauterine mass at the bifurcation 
between the left internal and external iliac arteries. The mass 
was hypervascular in the arterial phase with persistent enhance-
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Figure 1. —Distribution of chromaffin tissue in adults. 
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After induction of general anesthesia the patient was placed in 
the Trendelenburg position. The laparoscopic procedure was 
started by introducing a Veress needle to obtain a pneumoperi
toneum; the first 10-mm trocar was then placed in the umb山cal

region and, under laparoscopic guidance with a 30° lens, a sec
ond IO-mm trocar was positioned in the suprapubic region and 
a third 5-mm trocar in the left flank thus forming a triangle. The 
pelvic mass appeared lumpy, dark-bluish and hypervascular, 
surrounded by large varicose veins and was very close to the left 
ovary and tube. It was supplied by anomalous branches of the 
left ovarian blood vessels in the upper side and of the left uter
ine blood vessels in lower side. The anomalous blood vessels 
feeding into the neoplasm were doubly clipped and then divid
ed . After sharp dissection from the left ovary and tube, the tumor 
was resected and placed into a retrieval bag (EndopouchPRO®
Ethicon ENDO-SURGERY) and removed. Another 10-mm tro
car was inserted in the left hypochondriac region for the chole-

Figure 2. —MR image: a persistently enhanced a solid mass cystectomy 
(8 cm) is evident in the pelvis. Finally, a pelvic drain was positioned and, after adequately 

Figure 3. —Angiography: the mass, with its neovasculature, is 
located between the left internal and external iliac vessels. 

ment and presence of neovasculature (Figures 2 and 3). Gall
bladder stones were also found while no renal artery stenosis or 
subdiaphragmatic adenopathies were present. The ('3'!) meta
iodo MIBG scan showed a positive uptake and no other distant 
localizations. 

The patient was treated with insulin and alpha-adrenergic 
receptor blockers (doxazosin 4 mg/daily) for three weeks 

After two weeks of treatment her 24-hour blood pressure 
readings were normal. An electrocardiogram (ECG) showed 
normal sinus rhythm. 

In the preoperative period, vascular filling was performed 
with plasma expanders and lactated Ringer's solution. 

The patient was premedicated with midazolam and fentanyl 
and general anesthesia was induced with fentanyl, thiopental 
and cisatracurium IV. Orotracheal intubation was performed and 
anesthesia was maintained with N20, 02, sevoflurane and sup
plementary doses of fentanyl and cisatracurium. Hemodynamic 
(HR, BP, CPV) and respiratory (ETC02,S02) parameters were 
monitored throughout the surgical procedure. 

controlling any bleeding, the pneumoperitoneum was evacuat
ed. The overall surgical time was 204 minutes and blood loss 
was 50 ml. 

Frozen section histology confirmed the diagnosis of extra
adrenal pheochromocytoma and the definitive histology demon
strated focal invasion of the tumor capsule and blood vessels 
(Figures 4 A and B). 

Short-lasting, slight blood pressure elevations (180/100 
mmHg) occurred at the induction of anesthesia and before 
resection of the mass, but not such as to require medication. 
Unremarkable hypotension (90/60 mmHg) appeared during 
clamping of the blood vessels and in the early postoperative 
period. It was treated with vasoactive catecholamines (norepi
nephrine) and albumin infusion until normalization of blood 
pressure. The heart rate was regular, without tachy- or arhyth
mia. Administration of insulin was unnecessary during both the 
intra- and postoperative periods because blood glucose levels 
were normal. 

Results 

The postoperative course was smooth and uneventful 
and the patient was discharged from hospital on postop
erative day 5. 

At her follow-up visit after 48 months the patient was 
asymptomatic and free from tumor recurrence but with a 
slight glucose intolerance which is being treated with oral 
hypoglycemic drugs 

Discussion 

Extra-adrenal pheochromocytoma is a tumor with 
extremely variable clinical manifestations which may 
even be asymptomatic (17 % of cases) [1 , 2, 20]. Some 
tumors tend to excrete lesser amounts of catecholamines 
thus compounding the difficulty of making a correct 
diagnosis [21]. Tohya et al. described a clinical case of 
a patient whose symptoms did not suggest an excess of 
catecholamines. The initial diagnosis was an ultrasono
graphically detected ovarian mass which later proved to 
be a pheochromocytoma upon surgical removal [22]. 



494 S. Montemurro, E. Rugg/.eri, E. Maselli, A.F Zito, F Chiumarulo, G. Gargano 

氏gure 4 A. - Distinct nets of tumor cells surrounded by 
dilated sinusoids; some cells show pleomorphic nuclei 

About 30-60% of pheochromocytomas are found unex
pectedly at post-mortem examination [l , 20]. 

Pheochromocytoma should always be suspected before 
surgery when a retroperitoneal mass is found as it may be 
a life-threatening condition for the patient. Rabii et al. 
reported the case of a 60-year-old man with an unsus
pected paraganglioma who died after surgery. Ultrasono
graphy (US) and CT had detected a retroperitoneal mass 
and the patient had complained of right lumbar pain but 
presented no other signs or symptoms. Surgical resection 
of the mass was performed without adequate preparation 
and during the procedure ventricular fibrillation occurred 
followed by bradycardia and irreversible cardiac arrest 
[23] . 

Pregnancy complicated by a pheochromocytoma is a 
dangerous and potentially fatal condition. An unsuspect
ed pheochromocytoma is associated with maternal and 
fetal mortality rates of 58% and 50%, respectively, 
because it is often confused with pre- or eclampsia; even 
with an established diagnosis, maternal and fetal mortali
ty rates have been reported to be 17% and 40%, respec
tively [l, 2, 16, 24-26]. 

When clinical manifestations of pheochromocytoma 
are present hypertension is frequently observed. In the 
study by O'Riordain et al., concerning 66 patients oper
ated on due to functional extra-adrenal paragangliomas, 
83% of the patients were hypertensive. Other frequent 
symptoms were headache, palpitations and sweating [14] 

Sometimes, extra-adrenal pheochromocytomas present 
with other symptoms that are related to the specific loca
tion of the tumor and may help localize it (e .g. , micturi
tion and hematuria in bladder paragangliomas, or cranial 
nerve deficits in intra-cranial paragangliomas, etc.) [16]. 

If the presence of a pheochromocytoma is suspected, 
biochemical and instrumental tests are required to estab
lish a definite diagnosis and detect the location of the 
tumor. 

In all diagnostic protocols, the first step is to measure 
the levels of plasma and urinary catecholamines and/or 
their metabolites. Measurement of urinary catecholami
nes has a higher specificity (100%) and sensitivity (97%) 

Figure 4 B. •— The tumor is surrounded by a thick fibrous 
capsule penetrated by neoplastic cells 

than that of plasma catecholamines[!, 17, 21, 27-29]. In 
our clinical case both urinary and plasma catecholamines 
were elevated. 

Sometimes an asymptomatic or paucisymptomatic 
pheochromocytoma may be first found at US, a common 
non-invasive diagnostic examination [30]. 

Once increased catecholamine levels have been ascer
tained, CT or MRI are needed to detect the adrenal or 
ectopic locations. These examinations have a high sensi
tivity (98%) and specificity (98%) [1 , 31-36]. 

Scintigraphy after administration of 尸 MIBG is con
sidered a further useful test for the diagnosis and the fol
low-up of pheochromocytomas with a sensitivity of 90% 
and specificity of 100% [I, 35-37]. The combination of a 
MIBG scan with an MRI examination is able to locate 
even smaller sized neoplasms [35]. 

In a recent Swedish study, Trampal et al. evaluated 19 
patients with suspected adrenal pheochromocytomas by 
carbon 11 hydroxyephedrine (HED) positron emission 
tomography (PET). The HED-PET outcomes were vali
dated and confirmed by surgical and histopathological 
evaluation. The sensitivity, specificity, positive predictive 
value, negative predictive value, and accuracy of HED
PET in the detection of pheochromocytomas were 92%, 
100%, 100%, 87.5% and 95 %, respectively. The authors 
concluded that HED-PET may be useful in the detection 
of pheochromocytomas, providing a high level of accura
cy [38]. 

Since the first report by Gagner et al. in 1992 [39] 
laparoscopic adrenalectomy has been used as a valid 
alternative technique to open surgery, also for functional 
endocrine tumors. 

Currently, laparoscopic ultrasonography may be relied 
on to provide details substituting the tactile information 
acquired at open surgery. It may define the anatomical 
relations and vascularization of the tumor, and verify 
whether the mass is contained in its capsule so that the 
surgeon may remove it maintaining its integrity [ 40-42]. 
Hence, laparoscopic surgery has the advantage of reduc
ing morbidity and hospital stay. There is a vast literature 
describing this type of surgery for adrenal pheochromo-
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cytomas [39, 43-48], because the adrenal gland is the 
most common site. Conversely, there are few papers on 
the rarer extra-adrenal pheochromocytomas. Further
more, laparoscopic procedures need to be adapted and 
changed according to the location and relation the neo
plasm has with the neighbouring organs and vascular 
structures [40, 42, 49, 50]. 

In any case, before open or laparoscopic surgery, 
hematocrit and blood volume values will have to be nor
malized and alpha-adrenergic receptor blockers adminis
tered to counter the hemodynamic effects triggered by the 
excess of circulating catecholamines secreted by the 
tumor in the pre- and intraoperative period. Beta-block
ers, nitrate and calcium antagonists should be at hand dur
ing surgery in case hypertensive spikes occur because of 
tumor manipulation, and resorting to norepinephrine may 
be necessary if there is a drop in blood pressure after 
clamping of the blood vessels and tumor removal [51, 52]. 

Surgically, clamping of the blood vessels before tumor 
dissection is important to avoid the release of catechola
mmes. 

According to some authors, the CO2 pneumoperi
toneum induced to perform laparoscopic surgery may the
oretically represent a stimulus for the release of cate
cholamines because of hypercapnea and increasedabdo
minal pressure [53, 54]. In our case, as well as in other 
cases described in the literature, there was no evidence of 
such a reaction [ 40-50]. 

Some reports have shown an association between chro• 
maffin tumors and cholelithiasis which may be due to 
hypercalcemia with normal parathyroid hormone values 
sometimes observed in these cases [l, 55, 56]. 

Another association which has often been described is 
that of renal artery stenosis due to fibromuscular hyper
trophy and consequent arterial hypertension caused by 
multiple factors [3, 57, 58]. 

Histopathological discrimination for prognostic pur• 
poses is often problematic since invasion of the capsule, 
nuclear atypicality, cellular pleomorphism and mitosis 
may be present in benign neoplasms [59]. The only 
indicative signs of malignancy are invasion of adjacent 
structures or presence of distant metastases (lymph nodes, 
liver, bone, lungs) [l, 9, 14·19]. 

Early diagnosis is important not only because these 
tumors represent a serious danger (an unexploded bomb) 
for the patient's life but also because they are frequently 
malignant when they are larger than 5 cm [14]. 

Long-term follow-up is particularly useful for extra
adrenal pheochromocytomas, which tend to be more 
malignant (50%) than adrenal tumors (10%) [60]. 

Although a lesion may be considered to be benign 
when first resected, the possibility of further surgery is 
10% within 20 years [15, 18, 19, 61]. 

Conclusion 

Gynecologists should consider the possibility, although 
rare, of an extra-adrenal pheocromocytoma when prepar
ing to surgically remove a pelvic mass. 

The occumence of a parauterine tumor associated with 

hypertensive crises with signs and symptoms related to an 
excess of circulating catecholamines may suggest this 
diagnosis. 

Not long ago laparoscopic surgery was contraindicated 
in the treatment of the extra-adrenal pheochromocytoma. 
Cun嘈ently, due to improved diagnostic methods and 
laparoscopic techniques, this approach represents a valid 
alternative to traditional laparotomy. Laparoscopic 
surgery, preceded by adequate administration of adrener
gic receptor blockers and vascular filling, can avert dis
ruption of hemodynamic stability because of lesser tumor 
manipulation; it also requires smaller doses of postopera
tive analgesics, a shorter hospital stay and favors a better 
cosmetic outcome. 
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