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Abstract  

Introduction: Pheochromocytomas are the most common tumors originating from the adrenal medulla, they secret catecholamine in their 
active form. The hallmark is hypertension with sympathetic hyperactivity that occur in a very small percentage of the pediatric population. 
Tachyarrhythmia and severe hemodynamic instability can complicate their surgery.

Case report: A 14-year-old boy presented to Khartoum Teaching Hospital complaining of symptoms and signs of sympathetic hyperactivity. 
He was investigated for pheochromocytoma which came positive, specially metanephrine and VMA in 24hours urine collections; moreover, 
ultrasound and CT scan confirmed right suprarenal swelling. He was planned for surgery, during induction of anesthesia he developed 
tachyarrhythmia and shooting blood pressure, therefore, the operation was postponed. Alpha blocker (Doxazocin) was prescribed for one 
month then his general condition improved, and he gained weight. Adrenalectomy was performed without intraoperative or postoperative 
complications. Follow up for 6 months passed uneventfully.

Discussion: Pheochromocytoma is a serious disease with a high mortality rate, intraoperative hemodynamic instability and arrhythmias. 
Additionally, cardiac complications were also reported. The occurrence of hypertensive crises, arrhythmias and hypotensive crises during 
surgery in pheochromocytoma can be prevented both preoperatively and intraoperatively by adequate alpha-adrenergic blockade and volume 
replacement. 

Conclusion: Pheochromocytoma is one of the few causes of hypertension that can be treated surgically. Intraoperative complications are 
common with symptomatic variant of the disease which mandate preoperative use of alpha blocker. There is no significant difference in outcome 
between using selective or nonselective alpha blocker.
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Abbreviations: VMA= Vanilmandelic acid, CT scan= Computed tomograph

Introduction

Pheochromocytomas are the most common tumors 
originating from the adrenal medulla (80 – 90%), secreting 
catecholamine in their active type, there is also a nonsecreting 
type [1]. The hallmark is hypertension with sympathetic 
hyperactivity that occur in only 0.1% of the pediatric population 
[2]. Moreover, tachyarrhythmia and sharp hemodynamic 
instability can occur during surgery [1,2]. This kind of 
hypertension can be treated surgically by removing the adrenal 

 
tumor [3]. Blockage of the alpha-adrenergic receptors during 
the preoperative phase is necessary to improve the general 
fitness of the patient and prevent intraoperative cardiac and 
hemodynamic instability [4]. Beta blockers are also required 
if tachyarrhythmia developed, this should not be introduced 
until the patient is on alpha blocker for a long time, because 
unopposed alpha-adrenergic receptor stimulation can 
precipitate hypertensive crisis. Either cardio-selective or non-
selective beta-blockers can be used [5]. Pheochromocytoma has 
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been classified as a “10% tumor” because various studies have 
shown that each of the characteristics mentioned below occur 
with a frequency of approximately 10%: bilateral, extra-adrenal, 
multiple, malignant, familial, recurrent, discovered incidentally 
and occurring in children [1].

Pheochromocytoma can occur sporadically or familial, such 
as in syndrome of multiple endocrine neoplasia MEN IIA and IIB, 
neurofibromatosis (von Recklinghausen’s disease), von Hippel-
Lindau’s disease, Sturge-Weber’s syndrome and tuberous 

sclerosis. Cases in familial usually occur at a younger age and are 
mostly bilateral and carry an aggressive biological behavior [6]. 
Diagnosis is established by vanilmandelic acid (VMA) detection 
in 24-hour urine collection, it confirms the diagnosis in 95% of 
cases [1]. Fractionated catecholamines and metanephrines are 
also helpful in the diagnosis. CT abdomen (with contrast) is 
95% accurate in localizing the tumor, but prior alpha-blockers 
should be given to prevent the sudden rise in blood pressure [1]. 
Surgical excision of the tumor is the only way for a successful 
treatment [3].

Case report

Figure 1: CT Abdomin confirm RT suprarenal mass

Figure 2: Cross Section of the mass and macroscopic appearance.
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A 14-year-old boy presented to Khartoum Teaching 
Hospital complaining of progressive loss of weight despite 
normal appetite, fatigability, heat intolerance, profuse sweating, 
generalized joint pain, high-grade intermittent fever with 
a change in urine color to red, and polyuria for 9 months. 
Moreover, he complained of chest pain, palpitation, shortness 
of breath, paroxysmal nocturnal dyspnea, orthopnea with 
neurological symptoms such as irritability, headache, tremor, 
nervousness and blurring of vision. On physical examination, 

the patient looked ill, emaciated, pale, his respiratory rate 
was 24b/m, blood pressure 135/110, pulse rate 120 b/m and 
temperature 37° C. Nevertheless, he had active pericardium and 
a soft diastolic murmur in mitral area. Funduscopic Examination 
revealed bilateral hypertensive maculopathy and retinopathy. 
General laboratory tests were in the normal range. VMA per 24 
hrs urine collection was 13mg/day (normal up to 13.6mg/day), 
metanephrines per 24hrs urine collection was 8785 mg/24hrs 
(normal range up to 100mg/24hrs).

Figure 3: Histology slide showing typical growth pattern of nest cells (zellballen) surround by a discontinuous layer of sustentacular cells 
and fibrovascular stroma of pheochromocytoma.

Echocardiography showed ejection fracture 60%, small 
membranous ventricular septal defect with left to right 
shunt and hypertrophic non-obstructive cardiomyopathy. An 
abdominal ultrasound scan showed evidence of isoechoic mass 
seen in the right retroperitoneal region adjacent to the upper 
pole of the right kidney measured about 4.5*4.4 cm diameter 
with normal right kidney. Doppler examination showed normal 
flow signal and normal peak systolic velocity of the main renal 
artery. Computed tomography scan of the abdomen showed a 
hypodense mass seen in the right suprarenal region. The mass 
exhibit heterogeneous enhancement after contrast and cannot 
be separated from the upper pole of the right kidney.

Treatment was started with nifedipine 100mg per day 
divided dose in the acute stage, which controlled the blood 
pressure, then, the patient was sent to surgery after one week of 
the anti-hypertensive treatment. During induction of anesthesia, 
the patient blood pressure readings increased up to 240/125 
with tachyarrhythmia and sharp hemodynamic instability, so 
the operation was post-ponded to control his blood pressure 
and improve anesthetic fitness. Patient received medications 

as follows; Amlodipine 10mg, Atenolol 100mg, Doxazocin 4mg 
and Hydrochlorothiazide 25mg, along with nutritional support 
for one month. The features of sympathetic over activity 
disappeared and his weight improved. He was planned for right 
adrenalectomy, which run uneventfully with use of trinitrate 
infusion to control the blood pressure and volume expansion to 
avoid postoperative hypotension. Postoperative period passed 
without hypotension or persistent hypertension. Histopathology 
report confirmed the diagnosis of pheochromocytoma. 
Postoperative follow up for 6 months passed safely.

Discussion

Pheochromocytoma is a disease with a high mortality rate 
and intraoperative hemodynamic instability and arrhythmias 
which can be reduce by adequate perioperative treatment 
[3,5]. Additionally, cardiac complications also reported by many 
authors which mandate the use of Beta blocker after long use of 
alpha blocker for 14 days [5]. The occurrence of hypertensive 
crises, arrhythmias and hypotensive crises during surgery in 
pheochromocytoma can be prevented both preoperatively 
and intraoperatively by adequate alpha-adrenergic blockade 
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and volume replacement. Only in few cases addition of beta-
adrenergic blockade is necessary [7]. Multiple studies are 
compliant with our case findings during surgery, like shooting 
blood pressure and cardiac complications. Identification of 
preoperative risk factors for intraoperative hemodynamic 
instability discussed by this study, predicts that a high plasma 
noradrenaline concentration, larger tumor size, more profound 
postural blood pressure falls after alpha-blockade and mean 
arterial pressure levels above 100 mmHg (130/85 mmHg) 
collectively increase the risk of intraoperative complications [8].  
Comparably, other studies predicted that open adernalectomy 
and the type of alpha blockade are considered as risk factors for 
intraoperative hemodynamic instability [9].

According to the function of pheochromocytoma, it is safe 
and efficient to use different preoperative preparations. Grading 
the patients according to the perioperative blood pressure and 
severity of hypertension can predict the severity of intraoperative 
complications. As the perioperative blood pressure of 
Functionary Grade 0 had no fluctuation intraoperatively, the 
blood pressure of therapeutic group of Functionary Grade 1 
had small range fluctuation (< 20 mm Hg), the hemodynamics 
of Functionary Grade 2 and Grade 3 recovered within 24 hours 
postoperatively and no complications occurred [10].

On the other hand, one large cohort study argued the 
importance of perioperative treatment to avoid hemodynamic 
instability during surgery, it revealed no mortality and low 
global and cardiovascular morbidity rates. Showing that 
pheochromocytoma surgery without systematic perioperative 
preparation and even without preoperative antihypertensive 
is feasible and safe for selected patients [11]. Moreover, 
postoperative complications are encountered such as 
hypotension, due to the use of phenoxybenzamine or loss of 
effect of catecholamine hormone (noradrenaline and dopamine 
secreting tumor), when the tumor was removed, which 
were treated by fluid expanders. In addition, the persistent 
hypertension usually occurs in noradrenergic tumors type. Also, 
recurrence of the malignance is anticipated [4,12]. Blockage 
of the alpha-adrenergic receptors during the preoperative 
phase is necessary to prevent cardiovascular complications 
and perioperative mortality after resection of catecholamine-
producing tumors. Phenoxybenzamine is the commonly used 
alpha-adrenergic blocking agent. Therapy begins with low doses 
and is increased stepwise up to 250 mg daily [5].

Despite the adverse side effects of phenoxybenzamine, 
it has been widely used for the preoperative management 
of patients with pheochromocytoma. Doxazocin, a selective 
alpha 1-adrenoceptor antagonist, has a pharmacologic profile 
more suited to controlling blood pressure in such patients. 
Doxazocin provides safe, efficacious pre- and perioperative 
control of arterial pressure. In patients with predominantly 

norepinephrine-secreting tumors (in line with our case 
management) [14]. Nevertheless, one study concluded that 
there was no significant difference in the operative and 
postoperative blood pressure and plasma volume control 
among the nonselective (phenoxybenzamine) and selective 
(doxazocin, prazocin) [14,15]. Perioperative haemodynamics 
seem to be slightly better controlled with phenoxybenzamine, 
at the cost of more pronounced postoperative hypotension. Side 
effects occurred less often in the doxazocin use [15]. The use 
of alpha blocker has no benefit in maintaining intraoperative 
hemodynamic stability in patients with normotensive 
pheochromocytoma (nonsecretory tumors). It may increase the 
use of vasoactive drugs and colloid infusion [10,13].

Conclusion

Pheochromocytoma is one of the few causes of hypertension 
that can be treated surgically. Although it is the causative factor 
of hypertension in about 0.1% to 0.6% of the hypertensive 
population, its detection is mandatory, not only for the potential 
cure of hypertension but also to avoid the lethal effect of the 
unrecognized tumor. Intraoperative complications are common 
with symptomatic variant of pheochromocytoma which mandate 
preoperative use of alpha blocker. There is no significant 
difference in outcome between using selective or nonselective 
alpha blocker.
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