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Adrenal incidentalomas underline exceptional tumors as composite phaeochromocytoma. Clinical phenotype does 
not correlate with radiological features and the definite diagnosis is  histological. 48–year Caucasian female accused 
a mild lumbar pain. The computed tomography pointed a right adrenal tumor of 6 by 4.2 centimeters. Mild elevation 

of the plasma metanephrines and serum chromogranin A were found. Transperitoneal anterolateral right laparoscopic adrenalectomy 
was performed. Macroscopic, the encapsulated tumor was of 7 by 6 centimeters. A composite phaeochromocytoma - ganglioneuroma was 
confirmed. Immunochemistry pointed S100+ve, chromogranin A+ve, Ki67 of <2%. Composite elements did not induce any specific symptoms 
or imagery clues but they might interfere with the catecholamines metabolism since no typical elevation was registered as in classical 
phaeochromocytomas. The large dimensions might involve a malignant behavior that was not confirmed. The prognosis and the long term 
management in mixed phaeochromocytomas depend on different factors but this is still an open issue. 
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Background
The adrenal tumors comprise a wide area. The term of “incidentaloma” 
is used for accidentally discovered tumors. [1] The true incidence of 
adrenal incidentaloma varies depending on criteria; recently there is 
an increasing incidence because of the widespread use of imaging 
techniques. Phaeochromocytoma might be displayed as an adrenal 
incidentaloma. The symptoms are not always presented but there is 
a large area as sustained arterial hypertension or paroxysms of high 
blood pressure, etc. [2] The clinically silent phaeochromocytomas 
also need surgical approach and the adequate hemodynamic control 
including before, during and after surgery. [3] The “rule of four” was 
suggested: overall, 4% of the population performing an abdominal 
computed tomography scan might have an adrenal incidentaloma; 
4% of them are phaeochromocytomas, and the cutoff of 4 cm is man-
datory for the surgical approach, regardless the endocrine profile. [4] 
The high dimensions are very suggestive for malignant behavior, in-
cluding phaeochromocytomas with a 10-year survival rate of 40%. [5] 

The composite (mixed) phaeochromocytoma is an extremely rare 
tumor (<3% of phaeochromocytomas). [6,7] The adrenal tumor 
originates from neural crest derived cells and associates both phae-
ochromocytoma and non-phaeochromocytoma elements (as gan-
glioneuroma, ganglioneuroblastoma, neuroblastoma, neuroblas-
tomatosis-I, rhabdomyosarcomatous differentiation, schwannoma, 
neuroendocrine carcinoma, metastatic squamous cell carcinoma). 
[6,8,9,10,11] A mixed case with an adrenal cortical adenoma (a part 
from ganglioneuroma elements) was also reported. [1] Malignancy 
might be seen; also extraadrenal tumors (composite paraganglio-
ma or retroperitoneal phaeochromocytoma) are described. [13.14] 
Pediatric forms are exceptional. [15] Genetic syndromes might be 
involved as MEN-2A or NF-1. [8,16] The specific protocol of manage-
ment and follow up even in aggressive forms (like neuroblastoma) is 
still uncertain. [17]

The composite phaeochromocytoma – ganglioneuroma associates 
adrenal chromaffin cells and autonomic ganglion cells. Both types 

of cell originate from neural crest cells and migrate to somatic areas. 
[18] Defects in normal migration, differentiation, and development 
of these cells cause the tumor. Either of cells might cause hormonal 
secretion and the pathologic features are similar, thus the composite 
aspect of the tumor might be under diagnosed before surgery and 
pathological examination. [8] An analysis published up to 2010 re-
ported 45 cases of composite phaeochromocytoma (70% with gan-
glioneuroma component which is considered up to this moment the 
most frequent composite element). [19]

We present a fifth decade female case accidentally discovered with an 
adrenal tumor that was confirmed as a mixed phaeochromocytoma. 
The informed and written consent of the patient was obtained.

Case report. 48–year old Caucasian female accused in October 2013 
a mild lumbar pain for a few days. An abdominal ultrasound, and then 
a computed tomography scan confirmed a sold, right adrenal tumor 
of 6 by 4.2 centimeters. (Figure 1.A) 

Figure 1.A. Computed tomography (before surgery): ri-
ght well shaped adrenal tumor of 6 by 4.2 cm, normal 
left adrenal tumor; 



GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 2 

Volume-4, Issue-4, April-2015 • ISSN No 2277 - 8160

She was referred to endocrinology for further evaluation. On admis-
sion, in November 2013, no other obvious medical causes of lumbar 
pain were found. Her medical history revealed menopause at age of 
45 years, and some skin allergies. The medical family history was ir-
relevant. The general and endocrine physical exam was normal. The 
biochemistry tests were within normal limits. The endocrine profile 
pointed a mild elevation of the plasma metanephrines with normal 
plasma normetanephrines. The serum chromogranin A was more than 
twice upper the normal limit of normal. (Table 1) 

Table 1. Hormonal profile (baseline, and after adrenalec-
tomy)

Hormone Baseline (November 
2013)

3 Months 
after surgery
(February 
2014)

6 Months 
after surgery
(May 2014)

Normal 
levels

Plasma Free 
Metanephrines 
(pg/mL)

168 (repeated 112) 67 27 10-90

Plasma Free 
Normetanephrines 
(pg/mL)

154 (repeated 156) 89 46 15-180

Chromogranin A 
(ng/mL) 267 41 71 20-100

The patient was referred to surgery. Transperitoneal anterolateral 
right laparoscopic adrenalectomy was performed in December 2013 
without any cardiovascular incidents and the patient was discharged 
within 7 days. The peritoneal drainage catheter was extracted with-
in 48 hours, and the digestive tolerance was rapidly re-established. 
Grossly, the tumor was encapsulated, and the diameters were 7 by 6 
by 6 centimeters. (Figure 2) 

Figure 2. Macroscopic aspect: right adrenal tumor of 7 
by 6 by 6 centimeters

Histologically, the tumor showed a mixed phenotype, with two dis-
tinct patterns. One pattern, with high cellularity, was consistent with 
pheochromocytoma (Figure 3.A) 

Figure 3. Histopathological and immunohistochemical 
features: 

It was composed of nest-like clusters of chromaffin cells (or phaeo-
chromocytes) with sustentacular cells at the periphery of the clusters, 
demonstrable only by immunostaining. The chromaffin cells were 
pleomorphic small cells, with granular cytoplasm, round to oval nu-
clei and sometimes prominent nucleoli. The other pattern with a 
relatively loose wavy with fibrous stroma, was consistent with gan-
glioneuroma (Figure 3.B). It was composed of large ganglion cells 
scattered or aggregated within the proliferating nerve bundles and 
Schwann cells. The two components were merged into each other. 
Areas of hemorrhage were also seen within the tumor. The necrosis 
or mitotic figures were not found. No histopathological feature sug-
gestive of malignancy was seen. Immunohistochemically, the indi-

vidual components of these tumors are the same as they would be in 
pure tumors of the same type. The chromaffin cells which contained 
neurosecretory granules, were strongly and diffusely positive for chro-
mogranin A (Figure 3.C), while the sustentacular cells of the phaeo-
chromocytoma component and the Schwann cells of ganglioneuroma 
component were immunoreactive with S-100 protein. (Figure 3.E,F) 
The cellular marker for proliferation, the Ki-67 protein (also known as 
MKI67) was positive <2% in the pheochromocytoma areas. (Figure 
3.D) The final histopathological diagnosis of composite pheochro-
mocytoma/ ganglioneuroma was made. Three months after surgery 
(in February 2014), the patient was reevaluated. She felt well and the 
hormonal profile was normal, including the plasma metanephrines 
and normetanephrines, as well as the serum chromogranin A. (Table 
1) The RET mutation (PCR) was negative. The clinical and hormonal 
parameters were also normal six months after surgery (in May 2014), 
as well as  computed tomography. (Figure 1.B) Close follow-up was 
recommended.

Discussions
We presented an exceptional situation that may be found behind an 
adult adrenal incidentaloma: a composite phaeochromocytoma. The 
case was clinically silent and some unspecific local pain was most prob-
ably related to the tumor itself, unlikely to the endocrine or histological 
features. The asymptomatic well shaped tumor with benign appearance 
and no genetic background seems to be the common phenotype in 
most reports regarding composite phaeochromocytoma which mostly 
are limited series of cases. The composite elements do not induce any 
specific symptoms or imagery clues. [20] The differential diagnostic is 
mainly due to the pathological examination since endocrine or radio-
logical examination is not specific. [20] The non-phaeochromocytoma 
elements were suggestive for ganglioneuroma based on histological 
and immunochemistry findings. More than two thirds of the compos-
ite cases published in the literature are related to the mixed tumors 
with ganglioneuroma elements. [19] Some reported that in composite 
phaeochromocytoma the female / male ratio is one; the most frequent 
age interval is 40-60 years, and means diameters are between 4 and 
6 centimeters. [19] In our case, we performed limited genetic tests: 
only RET gene mutation was negative. No significant diseases were 
registered in the family of the fifth decade patient. In the literature, 13 
susceptibility genes were found to be related to phaeochromocytoma 
and paragangliomas. [21] One of the most common mechanisms re-
lated to the majority of these genes includes abnormal apoptosis but 
some data indicate that other genes (yet unknown) might be actually 
involved. [22] The adult ganglioneuroma associates a slow growth and 
an asymptomatic appearance with no specific imaging features. The 
radiological findings are not suggestive (some cases with very high 
diameters have been reported), and the definite diagnosis is provided 
by pathological exam. [23] While the phaeochromocytoma is mostly 
metabolic active, the ganglioneuroma is rather not. A composite tumor 
with both phaeochromocytoma and ganglioneuroma elements may 
associate symptoms related to their endocrine profile, but they are ex-
ceptional compare to standard phaeochromocytomas. The radiological 
appearance indicates that composite phaeochromocytoma have a ten-
dency to be larger than classical tumor. [24] In case of composite tum-
ors, the correlation with clinical-radiological aspects is poor. [25] As in 
our case, the tumor had a diameter >4 centimeter which is the “warn-
ing” level in order to perform a surgical approach and displayed a mild 
elevation of the plasma free metanephrines in a completely asympto-
matic adult female (a silent composite phaeochromocytoma). There are 
not enough evidence based medicine data to explain if the presence 
of the composite elements may impair the classical metabolism of cat-
echolamines as seen in non-mixed phaeochromocytoma. The adrenal 
tumor may suggest a malignant behavior based on increased diame-
ters but the definite diagnosis was provided by the pathological report 
which found no atypical or malignant components. Thus, no correlation 
between pre-operatory status and the histological exam was found. We 
recommended surgery primarily based on the tumor dimensions, and 
secondary based on the increased serum chromogranin A and plasma 
free metanephrines. No supplementary dynamic tests were used for 
the confirmation of the phaeochromocytoma before surgery, as some 
centers encourage to be used. [26] The normal cardiovascular exam 
remained so during and 6 months after surgery. No classical event as 
seen in peri-operative management of classical phaeochromocytomas 
was registered. [26,27] Even the immunochemistry points a large pan-
el of reactions, the composite phaeochromocytoma – ganglioneuroma 
is mostly nonfunctional regarding the clinical symptoms and the labo-
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ratory tests. [29] The S100 protein and chromogranin A were positive 
and the proliferation marker Ki67 was low.

The prognosis in mixed phaeochromocytomas depends on the ma-
lignancy features. There are not enough published data to indicate 
whether the composite phaeochromocytoma needs a more aggres-
sive approach related to classical phaeochromocytoma or gangli-
oneuroma and whether the mixed tumor associates a more severe 
prognosis. Molecular studies for example using N-myc amplification 
pointed that composite type is a histological variant of ordinary phae-
ochromocytoma. [30] 

Conclusions
We conclude with some key points: the composite phaeochromocy-
toma may embrace an adult incidentaloma medical presentation; the 
abnormal (also not according to the standard criteria for phaeochro-
mocytoma) hormonal profile associates a disturbance in the adrenal 

medulla hormones metabolism which is difficult to be appreciated 
as caused by the composite elements; the essential role of the histo-
logical and the immunochemistry report with the major contribution 
in the exact diagnosis (the composite elements representing an ex-
tremely rare “incidental” event); more data are necessary to highlight 
the long term follow- up and the prognosis in mixed phaeochromocy-
tomas versus classical phaeochromocytomas; such cases represent an 
argument for a multidisciplinary approach between endocrinology, 
pathology, radiology, and surgery.

phaeochromocytoma HE stain x100 (A) and ganglioneuroma, HE 
stain x400 (B) Immunohistochemical staining for chromogranin A 
was strongly and diffusely positive in  the chromaffin cells x400 (C). 
Ki-67 protein was positive < 2% in the chromaffin cells x400 (D). Im-
munohistochemical staining for S-100 protein was positive in susten-
tacular cells x400 (E), and Schwann cells x400 (F).
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