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Phaeochromocytoma is a catecholamine-secreting vascular tumour that is derived from chromaffin cell. Lethal cardiovascular complica-
tions, such as serious hypertension, myocardial infarction and aortic dissection, may occur because of uncontrolled catecholamine release. 
Each stage of anaesthesia management has vital importance because of this destructive catecholamine secretion that may occur during 
induction, perioperative stage and surgical manipulation. In this study, we report regarding the preoperative preparation and severe, per-
sistent hypertension attack management with a combination of α-adrenergic blockade, β-adrenergic blockade, sodium nitroprusside and 
remifentanil in a patient who underwent laparoscopic surgery for phaeochromocytoma.
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Introduction

Pheochromocytoma is a vascular tumour that derives in chromaffin tissue (the most common adrenal medulla) and 
produces catecholamine. Symptoms vary according to the secreted catecholamine levels, such as those of norepineph-
rine, adrenaline and/or dopamine, but most commonly involve hypertension, headaches, palpitations and sweating 

(1). Depending on uncontrolled catecholamine secretion, fatal cardiovascular complications, such as severe hypertension, 
myocardial infarction, heart failure, cardiomyopathy and aortic dissection, may develop (2). Becuase this excessive catechol-
amine secretion can have devastating effects during induction in the perioperative period and during surgical manipulation, 
every stage of anaesthesia management is of vital importance.

In this presentation, we aimed to direct the preoperative preparation against a perioperative violent and persistent hyperten-
sion attack through a combination of α-adrenergic blockage and β-adrenergic blockage, sodium nitroprusside and remifen-
tanil in the patient for whom laparoscopic pheochromocytoma resection was planned.

Case Presentation

Laparoscopic resection was planned for a 33-year-old male patient, 85 kg, because of a right adrenal mass (5×3.5 cm). 
Written informed consent was obtained from the patient to present this case in the present scientific article. The patient 
had complaints of hypertension, sweating and headache in his history for more than a year. Surgical preparation was made 
preoperatively using an α-adrenergic receptor blockade (doxazosin) and calcium channel blocker (amlodipine) for 2 weeks. 
Standard monitoring was performed in the operating room: arterial blood pressure (BP) was measured as 130/65 mmHg 
and the heart rate (HR) as 86 beats min−1. A cannula was placed in the left radial artery, and invasive arterial pressure mon-
itoring was performed. The period after induction was maintained with 2.5 mg kg−1 propofol, 2 µg kg−1 fentanyl and 0.5 
mg kg−1 rocuronium; anaesthesia maintenance was provided with 2%–2.5% of sevoflurane, 50% O2–50% air and 0.5–1 µg 
kg−1 remifentanil infusion. A central venous catheter was placed in the internal jugular vein with ultrasound guidance. BP 
rose to 180/100 mmHg immediately after induction. BP kept under control using intravenous (iv) sodium nitroprusside 
(0.5–10 µg kg min−1). However, with the onset of laparoscopic procedures, BP started to become unstable (BP 200/105 
mmHg) again and HR rose to 115 beats min−1. The infusion dose of nitroprusside and remifentanil was raised, and haemo-
dynamic stability was achieved by applying three ampoules of iv prazosin and esmolol 0.5 mg kg-1 and, 1 min later, 50–200 
mg kg min−1. After the tumour excision, antihypertensive agents were discontinued and the remifentanil dose was reduced. 



The patient whose HR and BP remained stable was extubated 
without any problems.

Discussion

The main goal of preoperative preparation is to regulate the 
BP, HR, heart rhythm and blood volume in patients with 
pheochromocytoma. There is no consensus on choosing an 
optimal pharmacological agent or on the application peri-
od of this agent in preoperative preparation. Non-selective 
α-antagonist phenoxybenzamin is one agent that is used 
conventionally. The use of selective and short-acting α-an-
tagonist agents (prazosin, terazosin and doxazosin) is also in-
creasing (3, 4). In addition, β-blockers may be required for 
the treatment of tachyarrhythmia caused by catecholamines 
or α-blockers. Because of the beneficial effect on the coro-
nary spasm associated with catecholamines, the use of calci-
um channel blockers is also reported (5). It was shown that 
the preoperative application of non-selective α-blockers for 
14–21 days and the selective and short-acting α-blockers for 
72 h provided adequate haemodynamic stability (6). In our 
patient, doxazosin and amlodipine (calcium channel blocker) 
were used for 2 weeks and preoperative haemodynamic sta-
bility was achieved.

For the management of hypertension that may occur because 
of anaesthesia induction, oropharyngeal intubation and cate-
cholamine secretion in the perioperative period, short-acting 
agents, such as nicardipine (calcium channel blocker), esmolol 
(β-blocker), phentolamine, sodium nitroprusside, fenoldo-
pam, remifentanil, magnesium sulphate and occasionally ad-
enosine or prostaglandin E1, are preferred (4, 7, 8). Although 
remifentanil is able to block the stress response to intubation 
and surgical incision in patients undergoing adrenocortical tu-
mour resection and to provide haemodynamic stability, it is 
associated with significant cardiovascular depression after an-
aesthesia induction, and it is insufficient to prevent haemody-
namic changes associated with the increase in catecholamine 
levels during tumour manipulation in patients with pheochro-
mocytoma (8). In our case, in the management of hypertension 
in the perioperative period, sodium nitroprusside, remifentan-
il, prazosin and esmolol infusions were used by titration, and 
haemodynamic stability was provided.

Laparoscopic adrenalectomy performed in pheochromocy-
toma surgery provides several advantages, such as less intra-
operative bleeding, earlier start of postoperative oral feeding, 
earlier discharge from hospital and less postoperative pain, 
but surgery may take longer and open surgery can be started. 
CO2 pneumoperitoneum created in laparoscopic adrenalec-
tomy may cause haemodynamic changes, such as catechol-
amine release, pre-load reduction, an increase in afterload, 
tachycardia, hypertension and ventilation changes such as hy-
percapnia and intrathoracic pressure increases (9). The prob-
able reason for the secretion of catecholamines without major 
surgical stimulation and visceral dissection in pheochromo-
cytoma is the mechanical effect of pneumoperitoneum. It 

was reported that catecholamine secretion at a significant 
level occurred during dissection and manipulation in lapa-
roscopic adrenalectomy. It is still controversial whether the 
laparoscopic intervention causes more or less catecholamine 
release or haemodynamic changes compared to open surgery 
(4). Laparoscopic adrenalectomy was performed in our pa-
tient. Haemodynamic instability started with the application 
of pneumoperitoneum, and may be due to the increase in cat-
echolamine release. This unstable haemodynamic status was 
able to be restored by combining sodium nitroprusside and 
remifentanil infusion with prazosin and esmolol. No serious 
haemodynamic problems occurred at the stage of tumour re-
section.

Conclusion

In pheochromocytoma surgery, a variety of antihypertensive 
agents can be used with different anaesthetic and surgical 
techniques, but the main objective in these cases is to provide 
haemodynamic stability using fast and short-acting agents. 
Anaesthesiologists should be alert against pathological effects 
of stress response of the pheochromocytoma, pneumoperi-
toneum and endotracheal intubation. The combined use of 
multiple short-acting agents by being titrated (sodium nitro-
prusside, remifentanil and esmolol prazosin) in the perioper-
ative management of hypertension may be useful.

Informed Consent: Written informed consent was obtained from 
patient who participated in this case. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - M.A.E.; Design - M.U.; Super-
vision - M.D.; Resources - M.A.E.; Materials - A.S.Ö.; Data Col-
lection and/or Processing - M.A.E.; Analysis and/or Interpretation 
- M.A.E., M.U.; Literature Search - A.S.U.; Writing Manuscript - 
M.A.E., M.U.; Critical Review - M.D.; Other - A.S.Ö.

Conflict of Interest: No conflict of interest was declared by the aut-
hors.

Financial Disclosure: The authors declared that this study has rece-
ived no financial support.

References

1. Pacak K. Preoperative management of the pheochromocytoma 
patient. J Clin Endocrinol Metab 2007; 92: 4069-79. [CrossRef]

2. Lord MS, John GT. Perioperative management of pheochro-
mocytoma: focus on magnesium, clevidipine, and vasopressin. 
J Cardiothorac Vasc Anesth 2012; 26: 526-31. [CrossRef]

3. Jugovac I, Antapli M, Markan S. Anesthesia and Pheochro-
mocytoma. Int Anesthesiol Clin 2011; 49: 57-61. [CrossRef]

4. Tauzin-Fin P, Sesay M, Gosse P, Ballanger P. Effects of periope-
rative alpha1 block on haemodynamic control during laparos-
copic surgery for phaeochromocytoma. Br J Anaesth 2004; 92: 
512-7. [CrossRef]

5. Proye C, Thevenin D, Cecat P, Petillot P, Carnaille B, Verin P, 
et al. Exclusive use of calcium channel blockers in preoperative 

Turk J Anaesth Reanim 2016; 44: 47-9

48

http://dx.doi.org/10.1210/jc.2007-1720
http://dx.doi.org/10.1053/j.jvca.2012.01.002
http://dx.doi.org/10.1097/AIA.0b013e3181ff4db0
http://dx.doi.org/10.1093/bja/aeh083


and intraoperative control of pheochromocytomas: hemodyna-
mics and free catecholamine assays in ten consecutive patients. 
Surgery 1989; 106: 1149-54. 

6. Jankovic RJ, Konstantinovic SM, Milic DJ, Mihailovic DS, 
Stosic BS. Can a patient be successfully prepared for pheochro-
mocytoma surgery in three days? A case report. Minerva Anes-
tesiol 2007; 73: 245-8.  

7. Sparks JW, Seefelder C, Shamberger RC, McGowan FX. The 
perioperative management of a patient with complex single 

ventricle physiology and pheochromocytoma. Anesth Analg 
2005; 100: 972-5. [CrossRef]

8. Breslin DS, Farling PA, Mirakhur RK. The use of remifentanil in 
the anaesthetic management of patients undergoing adrenalectomy: 
a report of three cases. Anaesthesia 2003; 58: 358-62. [CrossRef]

9. Kim HH, Kim GH, Sung GT. Laparoscopic adrenalectomy 
for pheochromocytoma: comparison with conventional open 
adrenalectomy. J Endourol 2004; 18: 251-5. [CrossRef]

Erdoğan et al. Perioperative Management of Hypertension during Pheochromocytoma

49

http://dx.doi.org/10.1213/01.ANE.0000146433.84742.3A
http://dx.doi.org/10.1046/j.1365-2044.2003.03080.x
http://dx.doi.org/10.1089/089277904773582859

