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Summary
Phaeochromocytomas and paragang
liomas are catecholamineproducing 
neu roendocrine tumours arising from 
chromaffin cells of the adrenal medulla 
or extraadrenal paraganglia. The phae
ochromocytoma belongs to the rare 
tumours and as such occurs in less than 
0.1 % of the general population. Atypical 
presentation or lack of clinical signs can 
lead to some pheochromocytomas being 
misdiagnosed as other abdominal tu
mours or being accidentally discovered. 
Due to the potential for lifethreatening 
surgical and anaesthesiological compli
cations in patients with phaeochromo
cytoma not treated preoperatively with 
alphablockers, this tumour type should 
be included in the differential diagnosis 
of abdominal tumours of unknown 
origin.

The authors present a rare case of intra
operative hypertension in a 37yearold 
male patient during emergency spine 
stabilisation surgery. Spine stabilisation 
had to be done because of a sudden onset 
of paraplegia due to a pathological spine 
fracture caused by spinal metastases of 
an unknown tumour. After excluding 
more common causes of hypertension 
such as pain, inadequate depth of ana  
esthesia, a dislocation of the IV lines 
and even malignant hyperthermia, we 
came to conclusion that, considering 
the preoperative CT and MRTscans, 
the presumed liver tumour was in fact a 
gigantic phaeochromocytoma and that 
the metastases are active. The diagnosis 
of phaeochromocytoma was confirmed 

with urinary catecholamine panel and 
MRI on the first postoperative day. 

Due to unspecific clinical presentation 
and large amount of “silent” phaeo
chromocytomas, the main problem is 
to anticipate it in the first place. Once 
the phaeochromocytoma has been anti 
cipated, intraoperative management 
should then follow the same principles 
that apply to elective cases. A stepby
step approach and eliminating more 
common conditions, may leave us with 
a “zebra” – a common presentation of 
an uncommon disease.

Introduction

Phaeochromocytomas and paraganglio
mas are catecholamineproducing neu  
roendocrine tumours arising from chro
maffin cells of the adrenal medulla or  
extraadrenal paraganglia [1]. The phaeo
chromocytoma belongs to the rare 
tumours and occurs in less than 0.1 % 
of the general population. Its annual 
European incidence rate amounts to 0.2 
cases per 100,000 people [2,3]. About 
10 % of all phaeochromocytomas and 
34 % of the paragangliomas have al
ready metastasised at initial presentation 
[4]. The traditional “rule of 10s” states 
that 10 % of phaeochromocytomas are 
extraadrenal, 10 % are malignant, 10 % 
are bilateral, 10 % are found in normo
tensive patients, and 10 % are familial, 
appears to be outdated, as there are 
much more malignant (29 %), extraadre
nal (24 %) and / or familial (32 %) cases 
reported [3,5]. 
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Typical symptoms of phaeochromocy
toma include hypertension and hyper
tensive crisis, headache, palpitations 
and anxiety. They are caused by the 
release of catecholamine and are trig
gered by stress and therefore often occur 
episodically. Surgery can also trigger 
lifethreatening complications, such as 
hypertensive crisis and haemodynamic 
instability [6]. Atypical presentation or 
lack of clinical signs can lead to some 
phaeochromocytomas being misdia
gnosed as other abdominal tumours 
[7,8,9] or accidentally being discovered 
using imaging methods which had been 
performed for other reasons [10]. Due 
to potential lifethreatening surgical 
and anaesthesiological complications in 
patients with phaeochromocytoma who 
had not been treated with alphablockers 
preoperatively, this tumour type should 
be included in the differential diagnosis 
of abdominal tumours of unknown 
origin [7]. 

We report the case of a patient with a 
hypertensive crisis during emergency 
spine stabilisation which ultimately led 
to a diagnosis of phaeochromocytoma.

Case Presentation

A 37yearold male patient was admitted 
due to a sudden onset of an incomplete 
paraplegia. The paraplegia was preceded 
by several weeks of back pain treated 
with diclofenac and tramadol, the latter 
having been prescribed by a general 
physician. Other than that, the patient 
reported of an unintentional weight 
loss over the previous year. The initial CT 
scan revealed a pathological fracture 
of the second lumbar vertrebra (L2), 
multiple osteolytic spinal metastases of  
a previously unknown tumour and a 
large, presumably tumorous, inhomoge
neous retroperitoneal mass directly be
low the liver, measuring 14 x 14 x 17cm. 
A subsequent MRI scan revealed the os  
teolytic metastasis of the second lumbar 
vertebra (L2) that reached into the 
spine, into the paravertebral soft tissue, 
and cranial und caudal from the first 
to third lumbar vertebra (L3), causing 
compression of the myelon (Fig. 1). The 
retroperitoneal tumour was also better 

visualised in the MRI scan (Fig. 2) An 
emergency decompression surgery with 
dorsal stabilisation was indicated and 
the patient was brought into the operat
ing theatre.

A physical exam prior to surgery re
vealed a BMI of 20.38 kg / m2, a blood 
pressure of 131 / 77 mmHg, a heart rate 
of 70 bpm and SpO2 of 98 %. After the 
induction of anaesthesia (using a pre
viously inserted 18 gauge intravenous 
cannula), performed as RSI (using 20 
µg sufentanil, 150 mg propofol and 50 
mg rocuronium), the patient remained 
haemodynamically stable, and after the 
insertion of two 14 gauge intravenous 
cannulas, arterial line and nasogastric 
tube, could be brought in the prone po
sition for the surgery, according to SOP. 
Positioning of the patient proceeded 

without any problems and the surgery 
began. For the maintenance of anaes
thesia we used sevoflurane at 1.6 – 2.0 
endexpiratory vol% and repetitive boli 
of sufentanil. 

105 minutes into the surgery, the patient 
became hypertensive, with an increase 
in systolic blood pressure up to 160 
mmHg. Since there was no reaction to 
the administration of sufentanil (up to 
this point a total dose of 65 µg), a bolus 
of 150 µg clonidine was administered. 
After an initial decrease, the blood 
pressure started to increase again, de
spite a remifentanil infusion at a rate 
of 0.3 µg / kg / min, a sevoflurane rate 
of 2.0 – 2.2 endexpiratory vol% and 
an adequate relaxation of the patient. 
Despite administration of a total of 
600 µg clonidine, fractioned over the 
next 30 minutes, the blood pressure re
mained increased up to 180 mmHg and 
a sinus tachycardia of up to 110 bpm 
occurred. The IV lines were checked for 
dislocation and functionality, there were 
no respiratory problems, the patient’s 
temperature was within normal range, 
so was the level of endexpiratory CO2. 
Arterial blood gas analysis (ABG) elic
ited no abnormalities except for a rise in 
lactate and subsequent acidosis with a 
pH of 7.29. An administration of 5 mg 
metoprolol failed to induce a decrease 
in both blood pressure and heart rate, 
and it was only after two 10 mg boli of 
urapidil that the blood pressure started 
to decrease. However, this effect was 
shortlived, the patient’s blood pressure 
increased to 210 / 90 mmHg within 
the next 10 minutes. At that point, we 
started a continuous infusion of sodium 
nitroprusside at a rate of 0.5 µg / kg / min 
and titrated it up to 4 µg / kg / min.

We noticed that the patient’s blood pres
sure increased every time the surgeons 
were operating into the metastasis and 
decreased in the subsequent minutes.  
Although it is a rare finding, we suspec  
ted that the metastasis could have orig
inated from a neuroendocrine tumour 
and that the initially assumed liver 
tumour seen in CT and MRIscans could 
in fact be a gigantic phaeochromocy
toma with active metastases. 

Fig. 1

Osteolytic metastasis of the second lumbar 
vertebra (L2).

Fig. 2

Retroperitoneal tumour.
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Blood pressure began to stabilise after 
the administration of a total of 3 mg 
phentolamine (fractioned in 1 mg boli 
over the period of 15 minutes), but still 
increased whenever the surgeons started 
operating directly on metastatic tissue. 
The operation lasted 310 minutes and 
the sodium nitroprusside infusion was 
stopped after the operative manipula
tions on metastatic tissue had been 
ter minated. The patient was extubated 
30 minutes after the completion of the 
operation. Upon awakening, he had no 
pain, was able to move all of his limbs 
and was brought to an intensive care 
unit for further observation. On the way 
to the intensive care unit, the patient de
veloped a tachycardia of up to 120 bpm 
and his blood pressure was at 170 / 82  

mmHg. Orientational transthoracic echo 
 cardiography showed no abnormalities 
in heart contractions and a regular right 
and left ventricle. Intraoperative and 
postoperative ECG findings revealed that 
there were no abnormalities apart from  
a sinus tachycardia.

Six hours after ICU admission, the pa  
tient showed no neurological deficits 
and was haemodynamically stable un 
der a continuous infusion of urapidil 
given at a rate of 20 mg / h. The consult
ant endocrinologist ordered the urinary 
catecholamines panel and it confirmed 
the diagnosis of a neuroendocrine tu
mour (Tab. 1). 

After a fourteenday course of phenoxy
benzamine and propranolol, resection of 

the tumour was scheduled. The surgery 
team removed the right adrenal gland 
bearing a gigantic tumour measuring 
23 x 16 x 9 cm in total and weighting 
1675 g (Fig. 3). Anaesthesia for tumour 
removal surgery was uneventful and the 
patient could be transferred to a normal 
ward after 24 h observation on ICU. 
Subsequently, pathohistological diag
nostics revealed a malignant phaeochro
mocytoma and the postoperative PET 
scan disclosed the existence of multiple 
active osteolytic metastases (Fig. 4). 

Discussion and conclusion

The differential diagnosis of a hyperten
sive crisis is broad. Since profound 
hypertension of any cause may result in 
acute cardiac, renal, and neurological 
injury, identifying the primary event is 
important and may be challenging. In 
our case, we started with excluding the 
common causes of intraoperative hyper
tension – inadequate analgesia or depth 
of anaesthesia, dislocation of IV. lines, 
then continued with further investiga
tions to exclude malignant hyperthermia 
and, finally, considering the preoperative 
CT and MRI scans, came to the diagnosis 
that proved correct. 

The guidelines for the perioperative ma  
nagement of patients with phaeochro
mocytoma are both wellestablished and 
evidencebased [3,11,12]. However, 

Tab. 1
Catecholamine panel urine.

Result Reference

pH urine 5.0 < 4.5

Adrenaline (U) 220.1 µg / l

Adrenaline / d 990.5 µg / 24 h < 20

Noradrenaline (U) > 1,000 µg / l

Noradrenaline / d > 4,500 µg / 24 h < 70

Dopamine (U) > 1,000 µg / l

Dopamine / d > 4,500 µg / ml 200 – 600

Metanephrine (U) 14,094 µg / 24 h < 350

Normetanephrine > 11,250 µg / 24 h < 450

Fig. 3

Right adrenal gland with a gigantic tumour 
(23 cm x 16 cm x 9 cm), weighing 1,675 g.

Fig. 4

PET scan: Multiple active 
osteolytic metastases.
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due to unspecific clinical presentation 
and large amount of “silent” phaeo
chromocytomas, the main problem re  
mains to suspect its existence in the first 
place. Once a phaeochromocytoma is 
suspected, intraoperative management 
should follow the same principles as in 
the elective cases. 

Even though it is rare, phaeochromocy
toma remains a frequently overlooked 
diagnosis. A series of autopsies showed 
that its fatal complications had preceded 
the diagnosis in about 50 % of cases 
[13]. Another series of autopsies of 
patients diagnosed postmortem with 
phaeochromocytoma showed that about 
25 % died during or immediately after 
surgeries unrelated to phaeochromocy
toma [14].

A review of 62 cases of phaeochromo
cytoma presenting during the initial 
surgery showed a perioperative mortality 
of 8 %, even though the other authors 
described it to be as high as 40 % [15]. 
Interestingly enough, phaeochromocy
toma was suspected intraoperatively in 
just 26 % of those cases. 

There are a number of case reports of 
previously undiagnosed phaeochromo
cytomas presenting during surgery [8, 
9,16,17,18,19,20] and what they all 
demonstrate is the importance of staying 
alert and systematic in emergency situ
ations. A stepbystep approach and the 
elimination of more common conditions 
may leave us with a “zebra” – a common 
presentation of an uncommon disease 
[21]. This case serves to emphasise the 
importance of being vigilant and pre
pared for such unexpected occurrences.
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