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Abstract 

Pheochromocytoma accounts for 0.5% to 2% of pediatric hypertension, detected in children between 6 and 14 years of age. As 

compared to adults, in children it is commonly associated with genetic syndromes or familial diseases such as Neurofibromatosis, 

Von Hippel Lindau disease and Multiple Endocrine Neoplasia (MEN) type 2A and type 2 B. Diagnosis is by blood biochemistry, 

CT, Meta- iodobenzylguanadine (MIBG) scan. Complete surgical resection is the definitive treatment. Robotic approach benefits 

early recovery, minimal tissue handling thereby minimal blood pressure fluctuations. Anaesthetic goal is perioperative blood 

pressure control, restoration of blood volume, management of arrythmias. Minimally invasive surgery (MIS) does not mean 

minimally invasive anaesthesia. There are concerns of anaesthesia such as physiological effects of pneumoperitoneum, 

absorption of carbon dioxide, positioning of patient during surgery, docking and undocking of robotic arms and associated 

hemodynamic changes. This unique case report aims to describe the clinical presentation, anaesthetic management in a 14-year-

old child undergoing robotic bilateral cortical sparing adrenalectomy and paraganglioma excision. We highlight the challenges 

associated with labile hemodynamics and technical robotic concerns of anaesthesia in pediatric patients. Multidisciplinary 

approach in tertiary hospital having a Da Vinci Robot, advance monitoring resources and intensive care unit aid in favorable 

outcome. Genetic screening and counseling facilitate early diagnosis and prevents recurrence. 
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1. Introduction 

A 14-year-old male child weighing 58.8 kg was posted for ro-

botic bilateral adrenalectomy with excision of paraganglioma. This 

child was incidentally diagnosed with pheochromocytoma during 

his work up for circumcision surgery, when his blood pressure was 

detected as 170/120 mmHg and he had no associated symptoms 

such as headache, diaphoresis, palpitations. Family history re-

vealed that his mother had undergone adrenalectomy for pheochro-

mocytoma. The diagnosis was confirmed with MRI showing bilat-

eral suprarenal mass and a small presacral mass at S1 level medial 
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to right internal iliac artery. This right and left adrenal mass meas-

ured 6 x 2.9 x 3.5 cms and 5.3 x 3.7 x 3.7 cm (AP X TR X CC) 

respectively. MIBG scan showed increased uptake confirming bi-

lateral pheochromocytoma diagnosis further supported by elevated 

levels of urinary nor-metanephrine (Refer Table 1). His blood bio-

chemistry which included complete blood count, serum creatinine, 

aldosterone and cortisol levels were within normal limits. ECG 

was unremarkable, 2 D echo showed left ventricular hypertro-

phy. Multidisciplinary team involving endocrinologist and 

cardiologist optimized his blood pressure to 110/70 mmHg in 

a month with tab nifedipine 10 mg once daily, tab prazosin 

5mg twice daily and tab metoprolol 50 mg twice daily. He was 

electively scheduled for robotic bilateral cortical sparing 

adrenalectomy and paraganglioma excision under general an-

aesthesia. After obtaining parent’s written consent for surgery 

and overnight starvation, he received his regular dose of tab 

prazosin and metoprolol on the day of surgery. 

Plan was general anaesthesia with endotracheal intubation 

and controlled ventilation using muscle relaxant, invasive in-

traarterial monitoring and fluid management with central ve-

nous pressure monitoring. Patient was wheeled in operation 

theatre standard monitors (ECG, pulse oximeter, capnograpgh, 

temperature) were attached and peripheral line was secured 

with 20-gauge cannula and balanced salt solution started. Pre-

medication with i.v pantoprazole and i.v midazolam 1 mg was 

administered. His preoperative blood pressure was 110/70 

mmHg, pulse rate 96/min. General anaesthesia was induced 

using i.v fentanyl 80 mcg, i.v propofol 120 mg and i.v cisatra-

curium 10 mg. Before intubation i.v xylocard 60 mg was given. 

Radial artery cannulation followed thereafter. Anaesthesia 

maintained with air: oxygen 50: 50, sevoflurane and atracu-

rium infusion. i.v dexmedetomidine was started at 1 

mcg/kg/hr. and nitroglycerin (NTG) at 0.5 mcg/kg/min. After 

creating the pneumoperitoneum and maintaining in-

traabdominal pressure at 14 mmHg the ports for the robotic 

arms were inserted patient was then given right lateral decu-

bitus for left adrenalectomy. Da Vinci robotic arms were then 

docked on to the inserted ports. Hemodynamics was stable 

during docking. At the time of tumor handling and ligation of 

adrenal vein there was acute rise in the blood pressure up to 

275/140 mmHg. This was treated with increasing the NTG 

dose (1mcg/kg/min), aliquots of i.v fentanyl 20 mcg and tran-

siently increasing the dose of dexmedetomidine (up to 1.5 

mcg/kg/hr) till the blood pressure stabilized. Brief episodes of 

bigeminy were treated with i.v metoprolol up to 2 mg in ti-

trated dose till normal sinus rhythm was established. As soon 

as the tumor was ligated and dissected there was an episode of 

hypotension (systolic blood pressure 80 mmHg) with normal 

sinus rhythm. i.v NTG and dexmedetomidine was stopped and 

fluid boluses were given also 100ml of 20% albumin was 

given. In addition, noradrenaline was started at 0.05 

mcg/kg/min. 

After left adrenalectomy robot was undocked, patient was 

made supine for excision of paraganglioma. Redocking of ro-

botic arms was done to the same ports and paraganglioma was 

excised. During this part of the surgery noradrenaline (0.05 

mcg/kg/min) was continued and there was not much hemody-

namic instability considering as an inactive (silent) tumor. 

Robot was again undocked and new ports were inserted for 

right adrenalectomy. Left lateral decubitus was given and ro-

botic arms were docked again. Noradrenaline was stopped as 

there was slight increase in the blood pressure to 180/110 

mmHg during the dissection of the tumor. This was success-

fully treated with NTG (0.1 mcg/kg/min and boluses of i.v 

fentanyl 20 mcg. 

The total duration of surgery was 12 hours, blood loss was 

500 ml and urine output was adequate. Temperature was 

maintained and blood sugar was normal throughout the sur-

gery. 

At the end of surgery with patient still in lateral decubitus, 

ultrasonography guided quadratus lumborum block with 20 

ml of 0.25% bupivacaine was administered for postoperative 

analgesia. Patient was then made supine and extubated after 

adequate reversal of neuromuscular blockade. All the iono-

tropic support was discontinued and patient shifted to ICU for 

observation. Postoperative stay was unremarkable. Patient 

was off antihypertensive drugs and discharged on day 5. 

2. Investigations 

Table 1. Blood biochemistry of our patient. 

TESTS RESULTS  NORMAL RANGE 

Free plasma Normetanephrine 3996 ncg/l < 195 ncg/l 

24 hrs. Urinary Normetanephrine levels 5772 mcg/24 hr.  < 600 mcg/24 hr. 

Normetanephrine: Creatinine ratio 6937.5 mcg/gm creatinine 102-262 mcg/gm creatinine 

Vanillylmandelic acid 37.28 mg/24 hrs. 0-18 mg/24 hrs. 

Aldosterone 13.6 ng/dl 1.76- 23.2 ng/dl 
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3. Discussion 

Pheochromocytoma and paraganglioma are diseases in 

childhood. Typically, it presents in 6 to 14 years of age with 

male preponderance. It is commonly associated with familial 

diseases such as Neurofibromatosis, Von Hippel Lindau dis-

ease and Multiple Endocrine Neoplasia (MEN II A and B) [1]. 

This familial association differentiates the paediatric popula-

tion from an adult pheochromocytoma [1]. Our patient was 

14-year-old boy and his mother had been diagnosed and oper-

ated for pheochromocytoma. The child’s genetic screening di-

agnosed his disease as Von Hippel Landau condition. 

Clinically the patients present with headache, sweating, di-

aphoresis, palpitations, fatigue. Adults exhibit paroxysmal hy-

pertension (50% of the cases) whereas sustained hypertension 

in 60-90% of paediatric patients [2]. Our patient had high 

blood pressure (170/120 mmHg) but asymptomatic. Clinical 

manifestations in these patients are due to catecholamines 

mainly normetanephrine which activates alpha and beta recep-

tors causing hypertension, increased cardiac output due to 

renin secretion. Some patients may even present with life 

threatening complications like cardiomyopathy, ventricular 

failure, myocardial infarction and arrythmias [2]. 

The gold standard for diagnosis is elevated levels of free 

metanephrine and normetanephrine in plasma and urine. An 

elevation of these analytics greater than four-fold above refer-

ence values confirms the diagnosis [3] as seen in Table 1. Nor-

adrenergic pheochromocytoma/paragangliomas secrete nore-

pinephrine and metanephrine as seen in Von Hippel disease 

and many tumours associated with familial paraganglioma 

syndrome [3]. Imaging studies with CT scan, MRI helps in 

localization of tumours and detecting extra-adrenal and meta-

static lesions. MIBG is a highly specific test that confirms the 

catecholamine secreting nature of tumours and location of ex-

tra adrenal tumours which was positive in our patient. Re-

cently PET imaging with somatostatin analogue (Ga- DOTA-

SSA, F-F DOPA) has shown excellent diagnostic results [4]. 

CT scan of 4 patients revealed bilateral adrenal masses and 

paragangliomas at sacral level. Paraganglioma showed no up-

take of MIBG indicating a silent tumour. Paragangliomas 

have been traditionally classified as biochemically ‘silent’ tu-

mours [5]. The treatment of pheochromocytoma and paragan-

glioma is surgical resection once the blood pressure is opti-

mized. The biggest challenge during surgery is the hemody-

namic instability intraoperatively, that is hypertension at the 

time of tumour handling and hypotension after tumour resec-

tion. To minimize these blood pressure fluctuations, it is es-

sential to control the blood pressure with antihypertensives at 

least 2-4 weeks before the surgery in paediatric patients as 

against 1-2 weeks in adult patients [6]. It took one month to 

optimize the blood pressure of our patient. Selective alpha 1 

antagonist is the preferred drug due to its less postoperative 

incidence of hypotension. Drugs like phenoxybenzamine, 

prazosin, doxazosin, terazosin are commonly used [2]. Our 

patient was on tab prazosin 5mg twice a daily. Recommended 

dose is 0.5 -1mg/day every 4- 6 hrs and titrate to a maximum 

of 20-24 mg/day [7]. Beta receptor antagonist if started before 

alpha blockers would lead to cardiac insufficiency and pulmo-

nary oedema. Cardio selective blockers are desirable and have 

lesser side effects. Our patient was on beta blocker tab 

metoprolol 50 mg twice daily and tab nifedipine 10 mg once 

daily. Calcium channel blockers are also used to control blood 

pressure especially in patients with paroxysmal hypertension 

[7]. Sometimes tyrosine hydroxylase inhibitor{metyrosine] is 

recommended night before the surgery [3, 10]. But because of 

its side effects of sedation, diarrhoea, extra pyramidal effects 

and unclear utility in paediatric patients it is not routinely rec-

ommended [3]. An unusual and unique aspect in management 

of hypertension in catecholamine secreting tumours is increas-

ing the water and salt intake. The rational is to increase the 

blood volume, reverse the chronic vasoconstriction and ulti-

mately prevent the post resection hypotension [6, 7]. 

Robotic approach for resection of pheochromocytoma and 

paraganglioma gives added advantage of better dexterity, im-

proved surgical exposure and reduced soft tissue dissection, 

early mobilization and less postoperative pain. In addition, ro-

botic approach in paediatric patients presents various unique 

challenges like size of patients against size of the robot, patient 

positioning, limited patient access, physiologic changes due to 

carbon dioxide insufflations [8]. 

In our case scenario, the complete case was conducted with 

robotic assistance in total duration of 12 hours during which 

the position of the patient was changed four times along with 

docking and undocking of robotic arms each time. Positioning 

itself may cause injuries hence we had cushioned the pressure 

points at the arms, wrists and hands to prevent inadvertent 

nerve injury. Given the fixed nature of the robotic instrument 

and the operating console it is mandatory to maintain deep 

level of neuromuscular blockade in order to avoid any organ 

or vascular injury in the event of inadvertent movement of the 

patient [9]. 

The intraabdominal pressures maintained during pneu-

moperitoneum was 14-16 mmHg with no evidence of carbon 

dioxide retention as seen in arterial blood gas analysis and end 

tidal capnometer. To mitigate the effect of carbon dioxide in-

sufflation, the ventilation was on pressure-controlled volume 

guaranteed mode with the addition of positive end expiratory 

pressure (PEEP). 

The main objective in anaesthesia management is to prevent 

factors that may cause sudden rise in blood pressure due to 

catecholamine upsurge. This was avoided in our patient by 

giving anxiolytic on arrival in operation theatre and inserting 

invasive lines after general anaesthesia. Drugs like ketamine, 

ephedrine are avoided due to their sympathomimetic effects 

[10]. 

Other factors which may cause sudden rise in blood pres-

sure includes laryngoscopy and intubation response, creating 

pneumoperitoneum, repeated change in position with docking 
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undocking of robotic arms, surgical handling of tumour. Ap-

propriate measures need to be taken during above conditions 

by using drugs like glyceryl trinitrate, sodium nitroprusside, 

metoprolol, esmolol, labetalol, phentolamine, nicardipine, 

magnesium sulphate, maintain good depth of anaesthesia us-

ing dexmedetomidine, opioids [11]. 

The second intraoperative challenge is the hypotension seen 

after tumour removal. This is caused due to sudden fall in cat-

echolamine levels, prolonged postoperative residual effect of 

preoperative alpha blockers and contracted blood volume due 

to vasoconstriction [10]. In our patient similar hypotension 

was treated with bolus of crystalloid and colloid (20% albu-

min) as well as by starting noradrenaline (0.5 mcg/kg/min). 

Since the blood loss was tolerable and haemoglobin was main-

tained blood transfusion was avoided. Other vasopressors like 

vasopressin can also be used in addition to noradrenaline. 

As surgery was cortical sparing adrenalectomy our patient 

did not require long term steroid replacement therapy [3]. 

As this surgery was performed solely robotic assisted the 

postoperative pain was negligible, hence patient could be ex-

tubated immediately. Giving regional block replaced cumber-

some procedure of epidural placement. 

Abbreviations 

MEN Multiple Endocrine Neoplasia 
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