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CASE REPORT

A 40–year old female patient presented with lymph-
adenopathy of the neck with suspicion of malignancy. 
Thorough diagnostics were engaged in the internal 
medicine clinic. The computed tomography revealed 
the following: abnormal masses in the area of the di-
vision of the carotid arteries; an abnormal lesion of 
40 mm in diameter in the chest, located subcarinally; 
and tumors of 20 mm in diameter in the left adre-
nal gland and another in the proximity to the celiac 
trunk. In order to make a differential diagnosis of the 
lesions found in the computed tomography, a mag-
netic resonance of the whole body was performed. In 
the study of the neck, the lesions of paragangliom-
atic character were found in the area of the divisions 
of both carotid arteries, of 38 mm in diameter on the 
left and of 18 mm on the right. Subcarinally, in the 
posterior mediastinum of the chest, a lesion of 40 mm 
in diameter was detected in the enhancement which 
was suggestive of paranganglioma presence. In the 
abdominal cavity, the adenoma of 20 mm in diam-

eter in the left adrenal gland, as well as the 20 mm 
lesion located near the celiac trunk in the enhance-
ment, were both suggestive of paranganglioma pres-
ence. The positron emission tomography–computed 
tomography (PET–CT) study revealed metabolically 
active masses in the area of the division of left carot-
id artery, subcarinally in the posterior mediastinum 
and in the area of the celiac trunk. Simultaneously 
with the diagnostic imaging, biochemical tests were 
performed. Consecutive measurements of concentra-
tion of metoxycatecholamine in 24 h urine sampling 
revealed results within normal limits. Furthermore, 
adrenaline and dopamine serum levels, as well as 
their urine levels were normal in 4 consecutive tests. 
The only abnormality found was the elevation of nor-
adrenaline serum and urine concentration within 
three times the upper limits of normal in consecutive 
tests. As a consequence, the patient was started on 
low doses of alpha and beta–blockers. Additionally, 
genetic tests were conducted in order to exclude the 
presence of mutation within the locus of RET pro-
to–oncogene and succinate dehydrogenase complex 
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subunit D (SDHD), succinate dehydrogenase com-
plex subunit C (SDHC), succinate dehydrogenase 
complex subunit B (SDHB) and succinate dehydro-
genase complex subunit A (SDHA) genes. The tests 
revealed the existence of mutation in SDHD gene 
that causes a hereditary form of pheochromocytoma. 
There was additional genetic testing in the patient’s 
parents conducted and no mutations were found. 
Furthermore, the tests were carried out in both pa-
tients’ daughters and, again, they were negative as 
far as the mutations mentioned above are concerned. 
As a result, the mutation present in the patient was 
proven to be spontaneous. 
After the completion of diagnostics and interdisci-
plinary consultations, the patient was qualified for 
surgical removal of the lesions located close to the ca-
rotid arteries. The procedure was performed in two 
stages; one in the department of vascular surgery in 
April 2012 and the other in May 2012. Firstly, the 
larger tumor on the left side was excised then the 
contralateral, smaller one. No significant intra– and 
postoperative complications were observed. In both 
cases, pathological examinations revealed synapto-
physin– and chromogranine–positive paraganglio-
mas. In August 2012, the patient was qualified for 
the surgical removal of the mediastinal tumor. The 
procedure was conducted via right–sided thoracoto-
my and the tumor was excised completely with the 
surrounding tissues. No significant intra– and post-
operative complications were observed. In the patho-
logical examination, a pheochromocytoma composed 
of epitheliod cells, with no signs of atypia and mi-
totic activity was found. Reactive lymphadenopathy 
in the specimen was also detected. After the patient 
had recovered, she complained of persistent parox-
ysmal hypertension. Due to the compaints, the pa-
tient’s concentrations of metoxycatecholamines in 
urine and catecholamines in serum were measured 
twice. The concentration of metoxycatecholamines 
in urine in both tests did not reach the upper limit, 
but remained in close proximity to it. However, in re-
gards to catecholamine concentration in serum, lev-
els of noradrenaline were elevated a few times that 
of the upper limits of normal, with normal levels of 
other catecholamines. As a result, the patient was 
qualified for the surgical excision of the tumor of the 
adrenal gland and the lesion located next to the celi-
ac trunk. Figure 1 presents the localization of the ex-
tra–adrenal lesion in relation to the tumor of the ad-
renal gland based on the CT scan. In December 2012, 
a left–sided, open adrenalectomy was performed and 
the tumor located close to the celiac trunk on its left 
side was removed en bloc simultaneously. The speci-
men is presented in Figure 2. No complications in 
the postoperative period were observed. The level of 

catecholamines in serum and the level of metoxycat-
echolamines in 24 daily urine samples were within 
normal limits in four weeks since adrenalectomy. In 
the pathological examinations, adenoma was found 
in the adrenal gland, while the tumor close to celiac 
trunk was found to be a synaptophysin– and chromo-
granin–positive pheochromocytoma. Furthermore, 
in the surrounding tissues, few lesions of ganglio-
neuroma character were found. At present, the pa-
tient is asymptomatic and is regularly followed–up. 

DISCUSSION

Paraganglioma–pheochromocytoma syndromes oc-
cur rather rarely, but still constitute a serious diag-

Figure 1.  The extraadrenal lesion and its relation to the 
tumor of the left adrenal gland in CT scan (marked with white 
arrows).

Figure 2.  The postoperative specimen.
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nostic and treating problem. Due to the overproduc-
tion of catecholamines, they induce constitutional 
symptoms and disturbances, which force the patient 
to seek diagnosis and treatment. However, accord-
ing to different sources, in 5 to up to 30% of cases 
in the absence of overproduction of catecholamine, 
their course is asymptomatic [1, 2, 3]. In both groups, 
a malignant transformation is possible, and, in the 
case of asymptomatic pheochromocytoma, there is 
a risk of a significant delay in the establishment of 
an adequate diagnosis. The efforts aimed at the as-
sessment of potential malignancy of chromaffin cell 
tumors in the postural assessment scale for stroke 
patients (PASS) result in only a suggestion of bio-
logical aggressive behavior. The only confirmation of 
malignant potential is the presence of distant metas-
tases [4]. The distant metastases may occur within 6 
to up to even 10 years following adrenalectomy, and 
the frequency is estimated to be between 5 to 26%. 
Furthermore, the occurrence of the metastases is 
more likely in the case of paragangliomas. Their fre-
quency reaches 36% [5, 6]. Based on these grounds, 
one can judge that in nearly no case after the surgery 
of pheochromocytoma tumors, irrespective of their 
location, there is certainty as far as their histologi-
cal character is concerned. Molecular genetic testing 
in the case of suspicion of the hereditary paragan-
glioma–pheochromocytoma syndrome comprises the 
analysis of the SDHA, SDHB, SDHC and SDHD 

genes which are four nuclear genes encoding the four 
subunits of the mitochondrial enzyme succinate de-
hydrogenase [7, 8]. In our case, the mutation in the 
SDHD gene proved to be spontaneous as no muta-
tion in family members was found.
The surgical excision of the pathological tissue in 
the syndrome is connected with a positive outcome 
with virtually no alternative procedure. On the other 
hand, the multiplicity of the lesions may be discour-
aging for the surgeon, as there is no guarantee for 
radical dissection. Many authors are of the opinion 
that surgical treatment of multiple lesions is totally 
justified, and, in the majority of cases, is success-
ful [7]. Based on the 30 years of experience of the 
authors, paragangliomas may occur in various loca-
tions, in which physiologically normal ganglion tis-
sue is located. The most common are presentations 
along the vertebral column, and aortic and carotid 
glomus. Furthermore, we have diagnosed paragan-
gliomas located in pericardium and various part of 
mediastinum, which were excised in our department 
with a good outcome. Disseminated cancer needs in-
terdisciplinary treatment. Provided that it is possi-
bile, one recommends advanced surgery, radiometa-
bolic procedures, chemotherapy and radiotherapy 
[9]. In hereditary tumors originated form chromaffin 
tissue, one should hope that one day gene therapy 
would be available, as the today results of treatment 
are far from satisfactory [9, 10].
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