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or with hereditary thrombophilia are anticoagulated for 
longer duration due to high chances of recurrence.12 
   
Our case might be considered among the 65–80% of CVST 
cases with one or more identifiable causes. Here, the main 
cause being elevated triglyceridemia which may have 
played a role in increasing our patient’s thrombotic risk. 
This highlights a potential direct association between 
CVST and hypertriglyceridemia in the absence of other 
pre-disposing factors. If such a relationship between 
hypertriglyceridemia and CVST were to be found, new 
diagnostic measures might be warranted and this may also 
have an implication on the risk of recurrence and duration 
of anticoagulation in this group of patients. 
 
CONCLUSION 
  
Severe hypertriglyceridemia may trigger CVST.  In this 
rare case study, hypertriglyceridemia was the only 
predisposing risk factor for developing CVST. Our case 
highlights the need for clinicians to consider CVST among 
patients with uncontrolled hypertriglyceridemia. New 
diagnostic measures may become necessary which may 
also have an implication on the risk of recurrence and 
duration of anticoagulant therapy in this group of 
patients. 
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Abstract 
 
Preoperative blockade in controlling hypertension in patients with pheochromocytoma is essential to improve 
intraoperative hemodynamic stability and minimize morbidity during resection of the adrenal mass. Phenoxybenzamine, 
a non-selective alpha adrenergic blocker, has been widely used in blood pressure control for this condition, but is 
unavailable in the Philippines. Selective alpha-1 antagonists have been used in lieu of phenoxybenzamine and are 
beneficial in reducing the adverse effects experienced by patients on phenoxybenzamine. Several case reports have 
documented using doxazosin and prazosin, both selective alpha-1 antagonists, as preoperative blockade. Terazosin is 
widely available to treat benign prostatic hypertrophy and has the same pharmacokinetic characteristics as doxazosin 
but with a shorter half life. There is little experience with the use of the drug to control BP in pheochromocytoma. In this 
case series, we gave terazosin up to a maximum of 4 mg/day as preoperative blockade in four patients with 
pheochromocytoma. Terazosin may be safely given to Filipino patients diagnosed with pheochromocytoma as first line 
preoperative blockade. 
 
Key words: pheochromocytoma, terazosin, hypertension 
 

INTRODUCTION 
  
Pheochromocytoma is a rare cause of secondary 
hypertension originating from the chromaffin cells of the 
adrenal glands or paragangliomas from the sympathetic 
nervous system or parasympathetic ganglia. Worldwide, 
the prevalence of this disease is 1 to 8 per million cases, 
but may occur frequently in certain populations.1 In the 
Philippines, a hospital census done during the 1980’s, 
showed that only four of 101 cases of secondary 
hypertension were found to have pheochromocytoma.2 In 
the Philippine General Hospital, only four patients have 
biopsy proven pheochromocytoma during the past five 
years.3 
 
Definitive treatment is resection of the mass, either by 
laparoscopy or open surgery. Preoperative blockade is 
essentialto improve intraoperative hemodynamic stability 
and minimize morbidity during resection. 
Phenoxybenzamine, a non-selective alpha adrenergic 
blocker, has been widely used as preoperative blockade 
for this condition, but is unavailable in the Philippines. 
Selective alpha-1 blockers such as prazosin, doxazosin and 
terazosin have been documented in case reports as 
suitable preoperative drugs to reduce blood pressure in 
pheochromocytoma patients.  
 

CASE 1 
  
A 30-year-old Filipino female was complaining of 
intermittent right flank pain that radiated to the back for 
four years. She was initially seen at a hospital in Batangas 
City and was managed for nephrolithiasis. The persistent 
pain prompted a request for an abdominal CT scan, which 
revealed a 4 x 4.5 x 5.3 cm right adrenal mass. She was 
given pain relievers and advised surgery, but due to 
financial constraints, was lost to consult. During that time, 
she continued to have the flank pains and, she began to 
experience episodes of palpitations, dizziness, headaches, 
weakness, bouts of anxiety and weight loss. She would 
also have elevated blood pressure, with the highest BP of 
160/90 mm Hg. She had normal fundoscopic findings. A 
repeat abdominal CT scan showed the right adrenal mass 
had grown to 5 x 5.5 x 7 cm. She was given amlodipine 10 
mg/tab for the hypertension and was referred to the 
Philippine General Hospital. At our institution, a 24-hour 
urine metanephrine was done and results yield 4.8 mg/24 
hours (Normal Value <1 mg/day).  
  
She was started on terazosin, initially dosed at 1 mg/tab ½ 
tab once a day. After 2 weeks, her blood pressure was still 
160/90 mm Hg, the dose of terazosin was increased to 2 
mg/tab once a day. With the increase in dose, her BP 
decreased and reached 140/90 mm Hg. When the dose of 
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terazosin was increased to 4 mg/day on her third follow-
up, her blood pressure was sustained at 110-120/70-80 mm 
Hg. Metoprolol tartrate 50 mg/tab twice a day was 
subsequently added to her regimen and her heart rate was 
controlled to 50-60 beats per minute. During this time, her 
BP still ranged from 110-120/70-80 mm Hg with the use of 
the alpha and beta blockers. Due to financial constraints, it 
was a month before she underwent open adrenalectomy 
which revealed a 10 cm right adrenal mass. 
Histopathologic findings showed alveolar or trabecular 
patterns of polygonal or spindle-shaped cells in a rich 
vascular network (Figure 1). Her blood pressure was 
stable at 100/60 mm Hg post-operatively. She was 
discharged after two weeks and is presently asymptomatic. 
 

 

 
 
Figure 1. Histopathologic results of the adrenal mass on 
low power microscopy (a) with an anastomosing trabecular 
pattern and high power (b) showing alveolar pattern of 
cells. 

CASE 2 
 
A 57-year-old Filipino male was complaining of 
intermittent nape pains associated with elevation of blood 
pressure for two years. His blood pressure ranged from 
160-180/90-100 mm Hg and was associated with 
palpitations, diaphoresis and flushing. He was started on 
metoprolol tartrate 50 mg/tab twice daily, but his 
condition did not improve. He had multiple admissions at 
the emergency room for elevations of blood pressure, with 

BP as high as 200 mm Hg systolic. His primary doctor 
requested an abdominal CT scan which revealed a 6 x 6.6 x 
4.4 cm right adrenal mass. He was referred to the 
Philippine General Hospital for management. A 24-hour 
urine collection for urine metanephrine was done and 
showed a value of 5.6 mg/24 hours.  
  
He was started on terazosin 2 mg/tab once a day for 
control of his blood pressure and on follow-up after 15 
days, his BP decreased to 150/90 mm Hg (Figure 2). The 
dose of terazosin was increased to 4 mg/day and this 
further controlled his BP to 130/80 mm Hg by the next 
follow-up. His BP was maintained prior to surgery with 
BP readings recorded less than 130/80 mm Hg. After a 
month, he underwent open adrenalectomy which revealed 
a 6 cm adrenal mass that was signed out by a pathologist 
as pheochromocytoma. His symptoms improved after the 
surgery. He is presently on amlodipine 10 mg/tab once 
daily for blood pressure. 
 
CASE 3 
 
A 52-year-old Filipino male was rushed to the emergency 
room of the Philippine General Hospital for a two day 
history of vomiting and weakness. He is a diagnosed 
diabetic for two years and had concomitant hypertension 
with associated symptoms of weakness, palpitations and 
blurring of vision. He was on clonidine 75 mcg/tab twice 
daily and verapamil once daily for the hypertension, and 
unrecalled oral hypoglycemic agents for the diabetes. One 
week prior to the admission at the ER, he experienced 
dysuria, fever and flank pains. At the ER, his blood 
pressure was 220/100 mm Hg, blood sugar was 500 mg/dl, 
positive urine ketones, bicarbonate of 8.0, and potassium 
of 5.3 mg/dl. Fundoscopic findings showed hypertensive 
retinopathy stage 1. He was initially managed as a case of 
diabetic ketoacidosis and hypertensive emergency. He was 
started on intravenous insulin for the DKA and 
intravenous nicardipine drip for the hypertension. His 
blood sugars normalized after a few hours but his blood 
pressure had intermittent elevations despite the 
nicardipine. Once the patient’s blood sugar and blood 
pressure were stabilized, work up for pheochromocytoma 
was done. Results showed a 24-hour urine metanephrine 
of 23.6 mg/day and an abdominal CT scan revealed a 4 x 6 
x 5 cm right adrenal mass.  
  
Terazosin was started at 4 mg/tab once a day. After a week, 
his blood pressure readings  ranged between 120-140/70-
90 mm Hg. Subsequent follow-up while on terazosin 4 
mg/day showed a sustained BP of 130/80 mm Hg, and 
carvedilol 25 mg/tab once daily was added to control the 
patient’s BP and tachycardia (Figure 2). After a few 
months, with BP controlled at 130/80 mm Hg, he 
underwent open adrenalectomy and it revealed a 6 cm 
adrenal mass that was read as pheochromocytoma on 
histopathology. He is presently asymptomatic and does 
not have elevations of blood sugar as well as blood 
pressure. 

a 

b 

 
Figure 2. Summary of blood pressures of patients using Terazosin as preoperative blockade. 

CASE 4 
 
A 43-year-old Filipino female was complaining of 
intermittent episodes of elevated blood pressure, 
palpitations, nervousness, headaches and chest pains. She 
had consulted different doctors and was maintained on 
metoprolol tartrate 100 mg/tab once daily, amlodipine 10 
mg/tab once daily, and clonidine 75 mcg/tab taken orally 
only when BP >160/90 mm Hg. She was also on an 
anxiolytic for the palpitations. She had frequent consults at 
the emergency room, but would be sent home once her BP 
becomes normal.  
  
She consulted the Philippine General Hospital for 
management of blood pressure. Work up revealed an 
elevated 24-hour urine metanephrine at 5.8 mg/day and an 

abdominal CT scan showed a 1.5 x 2 x 3 cm right adrenal 
mass. She was started on terazosin 1 mg/tab once daily 
and the dose was escalated weekly. On the second week, 
when carvedilol 25 mg/tab ½ tab twice daily was added to 
the regimen, patient experienced dizziness and weakness 
when standing with BP at 120/70 mm Hg. Carvedilol was 
then shifted to metoprolol succinate 50 mg/tab once daily 
with improvement of symptoms. Her blood pressure 
increased to 140/90 mm Hg on the third week, so the dose 
of terazosin was increased to 4 mg/tab. This stabilized her 
BP to 130/80 mm Hg on subsequent weeks (Figure 2). She 
was scheduled for laparoscopic adrenalectomy after one 
month and surgery revealed a 2 x 3 cm adrenal mass, 
which was, a pheochromocytoma on final histopathology. 
Presently, her BP is maintained at 110-120/70-80 mm Hg 
with no maintenance anti-hypertensive medications. 
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Table 1. Summary of Cases  
Characteristics    Case 1 Case 2 Case 3 Case 4 
Age 30 years old 57 years old 52 years old 43 years old 
Sex Female Male Male Female 
Presenting Symptoms Abdominal pain, 

palpitations, dizziness, 
headaches, weakness, 
anxiety and weight loss 

Palpitations, flushing, 
diaphoresis 

Weakness, vomiting, 
palpitations, blurring of 
vision 

Palpitations, nervousness, 
headaches, and chest 
pains 

Highest BP 160/90 mm Hg 200 mm Hg systolic  220/100 mm Hg 160/90 mm Hg 
Biochemical results 
(24 hour urine 
metanephrine) 

4.8 mg/24 hours 5.6 mg/24 hours 23.6 mg/24 hours 
 
Elevated glucose, positive 
urine ketones 

5.8 mg/24 hours 

Imaging 
(Abdominal CT scan) 

5 x 5.5 x 7 cm  
right adrenal mass 

6 x 6.6 x 4.4 cm  
right adrenal mass 

4 x 6 x 5 cm  
right adrenal mass 

1.5 x 2 x 3 cm  
right adrenal mass 

Preoperative blockade Terazosin 4 mg a day,  
then metoprolol tartrate  
50 mg twice daily 

Terazosin 4 mg once a day Terazosin 4 mg/day then 
carvedilol 25 mg once daily 

Terazosin 4 mg/day then 
carvedilol 25 mg a day (but 
shifted to metoprolol due to 
orthostatic hypotension) 

Type of surgery Open adrenalectomy Open adrenalectomy Open adrenalectomy Laparoscopic 
adrenalectomy 

Post operative results Stable, with normal BP  Maintained on amlodipine 
10 mg once daily 

Stable, with normal BP and 
normal fasting glucose 

Stable, with normal BP 

Comments   Concomitant diabetic 
ketoacidosis during 
admission 
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terazosin was increased to 4 mg/day on her third follow-
up, her blood pressure was sustained at 110-120/70-80 mm 
Hg. Metoprolol tartrate 50 mg/tab twice a day was 
subsequently added to her regimen and her heart rate was 
controlled to 50-60 beats per minute. During this time, her 
BP still ranged from 110-120/70-80 mm Hg with the use of 
the alpha and beta blockers. Due to financial constraints, it 
was a month before she underwent open adrenalectomy 
which revealed a 10 cm right adrenal mass. 
Histopathologic findings showed alveolar or trabecular 
patterns of polygonal or spindle-shaped cells in a rich 
vascular network (Figure 1). Her blood pressure was 
stable at 100/60 mm Hg post-operatively. She was 
discharged after two weeks and is presently asymptomatic. 
 

 

 
 
Figure 1. Histopathologic results of the adrenal mass on 
low power microscopy (a) with an anastomosing trabecular 
pattern and high power (b) showing alveolar pattern of 
cells. 

CASE 2 
 
A 57-year-old Filipino male was complaining of 
intermittent nape pains associated with elevation of blood 
pressure for two years. His blood pressure ranged from 
160-180/90-100 mm Hg and was associated with 
palpitations, diaphoresis and flushing. He was started on 
metoprolol tartrate 50 mg/tab twice daily, but his 
condition did not improve. He had multiple admissions at 
the emergency room for elevations of blood pressure, with 

BP as high as 200 mm Hg systolic. His primary doctor 
requested an abdominal CT scan which revealed a 6 x 6.6 x 
4.4 cm right adrenal mass. He was referred to the 
Philippine General Hospital for management. A 24-hour 
urine collection for urine metanephrine was done and 
showed a value of 5.6 mg/24 hours.  
  
He was started on terazosin 2 mg/tab once a day for 
control of his blood pressure and on follow-up after 15 
days, his BP decreased to 150/90 mm Hg (Figure 2). The 
dose of terazosin was increased to 4 mg/day and this 
further controlled his BP to 130/80 mm Hg by the next 
follow-up. His BP was maintained prior to surgery with 
BP readings recorded less than 130/80 mm Hg. After a 
month, he underwent open adrenalectomy which revealed 
a 6 cm adrenal mass that was signed out by a pathologist 
as pheochromocytoma. His symptoms improved after the 
surgery. He is presently on amlodipine 10 mg/tab once 
daily for blood pressure. 
 
CASE 3 
 
A 52-year-old Filipino male was rushed to the emergency 
room of the Philippine General Hospital for a two day 
history of vomiting and weakness. He is a diagnosed 
diabetic for two years and had concomitant hypertension 
with associated symptoms of weakness, palpitations and 
blurring of vision. He was on clonidine 75 mcg/tab twice 
daily and verapamil once daily for the hypertension, and 
unrecalled oral hypoglycemic agents for the diabetes. One 
week prior to the admission at the ER, he experienced 
dysuria, fever and flank pains. At the ER, his blood 
pressure was 220/100 mm Hg, blood sugar was 500 mg/dl, 
positive urine ketones, bicarbonate of 8.0, and potassium 
of 5.3 mg/dl. Fundoscopic findings showed hypertensive 
retinopathy stage 1. He was initially managed as a case of 
diabetic ketoacidosis and hypertensive emergency. He was 
started on intravenous insulin for the DKA and 
intravenous nicardipine drip for the hypertension. His 
blood sugars normalized after a few hours but his blood 
pressure had intermittent elevations despite the 
nicardipine. Once the patient’s blood sugar and blood 
pressure were stabilized, work up for pheochromocytoma 
was done. Results showed a 24-hour urine metanephrine 
of 23.6 mg/day and an abdominal CT scan revealed a 4 x 6 
x 5 cm right adrenal mass.  
  
Terazosin was started at 4 mg/tab once a day. After a week, 
his blood pressure readings  ranged between 120-140/70-
90 mm Hg. Subsequent follow-up while on terazosin 4 
mg/day showed a sustained BP of 130/80 mm Hg, and 
carvedilol 25 mg/tab once daily was added to control the 
patient’s BP and tachycardia (Figure 2). After a few 
months, with BP controlled at 130/80 mm Hg, he 
underwent open adrenalectomy and it revealed a 6 cm 
adrenal mass that was read as pheochromocytoma on 
histopathology. He is presently asymptomatic and does 
not have elevations of blood sugar as well as blood 
pressure. 
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Figure 2. Summary of blood pressures of patients using Terazosin as preoperative blockade. 

CASE 4 
 
A 43-year-old Filipino female was complaining of 
intermittent episodes of elevated blood pressure, 
palpitations, nervousness, headaches and chest pains. She 
had consulted different doctors and was maintained on 
metoprolol tartrate 100 mg/tab once daily, amlodipine 10 
mg/tab once daily, and clonidine 75 mcg/tab taken orally 
only when BP >160/90 mm Hg. She was also on an 
anxiolytic for the palpitations. She had frequent consults at 
the emergency room, but would be sent home once her BP 
becomes normal.  
  
She consulted the Philippine General Hospital for 
management of blood pressure. Work up revealed an 
elevated 24-hour urine metanephrine at 5.8 mg/day and an 

abdominal CT scan showed a 1.5 x 2 x 3 cm right adrenal 
mass. She was started on terazosin 1 mg/tab once daily 
and the dose was escalated weekly. On the second week, 
when carvedilol 25 mg/tab ½ tab twice daily was added to 
the regimen, patient experienced dizziness and weakness 
when standing with BP at 120/70 mm Hg. Carvedilol was 
then shifted to metoprolol succinate 50 mg/tab once daily 
with improvement of symptoms. Her blood pressure 
increased to 140/90 mm Hg on the third week, so the dose 
of terazosin was increased to 4 mg/tab. This stabilized her 
BP to 130/80 mm Hg on subsequent weeks (Figure 2). She 
was scheduled for laparoscopic adrenalectomy after one 
month and surgery revealed a 2 x 3 cm adrenal mass, 
which was, a pheochromocytoma on final histopathology. 
Presently, her BP is maintained at 110-120/70-80 mm Hg 
with no maintenance anti-hypertensive medications. 
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Table 1. Summary of Cases  
Characteristics    Case 1 Case 2 Case 3 Case 4 
Age 30 years old 57 years old 52 years old 43 years old 
Sex Female Male Male Female 
Presenting Symptoms Abdominal pain, 

palpitations, dizziness, 
headaches, weakness, 
anxiety and weight loss 

Palpitations, flushing, 
diaphoresis 

Weakness, vomiting, 
palpitations, blurring of 
vision 

Palpitations, nervousness, 
headaches, and chest 
pains 

Highest BP 160/90 mm Hg 200 mm Hg systolic  220/100 mm Hg 160/90 mm Hg 
Biochemical results 
(24 hour urine 
metanephrine) 

4.8 mg/24 hours 5.6 mg/24 hours 23.6 mg/24 hours 
 
Elevated glucose, positive 
urine ketones 

5.8 mg/24 hours 

Imaging 
(Abdominal CT scan) 

5 x 5.5 x 7 cm  
right adrenal mass 

6 x 6.6 x 4.4 cm  
right adrenal mass 

4 x 6 x 5 cm  
right adrenal mass 

1.5 x 2 x 3 cm  
right adrenal mass 

Preoperative blockade Terazosin 4 mg a day,  
then metoprolol tartrate  
50 mg twice daily 

Terazosin 4 mg once a day Terazosin 4 mg/day then 
carvedilol 25 mg once daily 

Terazosin 4 mg/day then 
carvedilol 25 mg a day (but 
shifted to metoprolol due to 
orthostatic hypotension) 

Type of surgery Open adrenalectomy Open adrenalectomy Open adrenalectomy Laparoscopic 
adrenalectomy 

Post operative results Stable, with normal BP  Maintained on amlodipine 
10 mg once daily 

Stable, with normal BP and 
normal fasting glucose 

Stable, with normal BP 

Comments   Concomitant diabetic 
ketoacidosis during 
admission 
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terazosin was increased to 4 mg/day on her third follow-
up, her blood pressure was sustained at 110-120/70-80 mm 
Hg. Metoprolol tartrate 50 mg/tab twice a day was 
subsequently added to her regimen and her heart rate was 
controlled to 50-60 beats per minute. During this time, her 
BP still ranged from 110-120/70-80 mm Hg with the use of 
the alpha and beta blockers. Due to financial constraints, it 
was a month before she underwent open adrenalectomy 
which revealed a 10 cm right adrenal mass. 
Histopathologic findings showed alveolar or trabecular 
patterns of polygonal or spindle-shaped cells in a rich 
vascular network (Figure 1). Her blood pressure was 
stable at 100/60 mm Hg post-operatively. She was 
discharged after two weeks and is presently asymptomatic. 
 

 

 
 
Figure 1. Histopathologic results of the adrenal mass on 
low power microscopy (a) with an anastomosing trabecular 
pattern and high power (b) showing alveolar pattern of 
cells. 

CASE 2 
 
A 57-year-old Filipino male was complaining of 
intermittent nape pains associated with elevation of blood 
pressure for two years. His blood pressure ranged from 
160-180/90-100 mm Hg and was associated with 
palpitations, diaphoresis and flushing. He was started on 
metoprolol tartrate 50 mg/tab twice daily, but his 
condition did not improve. He had multiple admissions at 
the emergency room for elevations of blood pressure, with 

BP as high as 200 mm Hg systolic. His primary doctor 
requested an abdominal CT scan which revealed a 6 x 6.6 x 
4.4 cm right adrenal mass. He was referred to the 
Philippine General Hospital for management. A 24-hour 
urine collection for urine metanephrine was done and 
showed a value of 5.6 mg/24 hours.  
  
He was started on terazosin 2 mg/tab once a day for 
control of his blood pressure and on follow-up after 15 
days, his BP decreased to 150/90 mm Hg (Figure 2). The 
dose of terazosin was increased to 4 mg/day and this 
further controlled his BP to 130/80 mm Hg by the next 
follow-up. His BP was maintained prior to surgery with 
BP readings recorded less than 130/80 mm Hg. After a 
month, he underwent open adrenalectomy which revealed 
a 6 cm adrenal mass that was signed out by a pathologist 
as pheochromocytoma. His symptoms improved after the 
surgery. He is presently on amlodipine 10 mg/tab once 
daily for blood pressure. 
 
CASE 3 
 
A 52-year-old Filipino male was rushed to the emergency 
room of the Philippine General Hospital for a two day 
history of vomiting and weakness. He is a diagnosed 
diabetic for two years and had concomitant hypertension 
with associated symptoms of weakness, palpitations and 
blurring of vision. He was on clonidine 75 mcg/tab twice 
daily and verapamil once daily for the hypertension, and 
unrecalled oral hypoglycemic agents for the diabetes. One 
week prior to the admission at the ER, he experienced 
dysuria, fever and flank pains. At the ER, his blood 
pressure was 220/100 mm Hg, blood sugar was 500 mg/dl, 
positive urine ketones, bicarbonate of 8.0, and potassium 
of 5.3 mg/dl. Fundoscopic findings showed hypertensive 
retinopathy stage 1. He was initially managed as a case of 
diabetic ketoacidosis and hypertensive emergency. He was 
started on intravenous insulin for the DKA and 
intravenous nicardipine drip for the hypertension. His 
blood sugars normalized after a few hours but his blood 
pressure had intermittent elevations despite the 
nicardipine. Once the patient’s blood sugar and blood 
pressure were stabilized, work up for pheochromocytoma 
was done. Results showed a 24-hour urine metanephrine 
of 23.6 mg/day and an abdominal CT scan revealed a 4 x 6 
x 5 cm right adrenal mass.  
  
Terazosin was started at 4 mg/tab once a day. After a week, 
his blood pressure readings  ranged between 120-140/70-
90 mm Hg. Subsequent follow-up while on terazosin 4 
mg/day showed a sustained BP of 130/80 mm Hg, and 
carvedilol 25 mg/tab once daily was added to control the 
patient’s BP and tachycardia (Figure 2). After a few 
months, with BP controlled at 130/80 mm Hg, he 
underwent open adrenalectomy and it revealed a 6 cm 
adrenal mass that was read as pheochromocytoma on 
histopathology. He is presently asymptomatic and does 
not have elevations of blood sugar as well as blood 
pressure. 

a 

b 

 
Figure 2. Summary of blood pressures of patients using Terazosin as preoperative blockade. 

CASE 4 
 
A 43-year-old Filipino female was complaining of 
intermittent episodes of elevated blood pressure, 
palpitations, nervousness, headaches and chest pains. She 
had consulted different doctors and was maintained on 
metoprolol tartrate 100 mg/tab once daily, amlodipine 10 
mg/tab once daily, and clonidine 75 mcg/tab taken orally 
only when BP >160/90 mm Hg. She was also on an 
anxiolytic for the palpitations. She had frequent consults at 
the emergency room, but would be sent home once her BP 
becomes normal.  
  
She consulted the Philippine General Hospital for 
management of blood pressure. Work up revealed an 
elevated 24-hour urine metanephrine at 5.8 mg/day and an 

abdominal CT scan showed a 1.5 x 2 x 3 cm right adrenal 
mass. She was started on terazosin 1 mg/tab once daily 
and the dose was escalated weekly. On the second week, 
when carvedilol 25 mg/tab ½ tab twice daily was added to 
the regimen, patient experienced dizziness and weakness 
when standing with BP at 120/70 mm Hg. Carvedilol was 
then shifted to metoprolol succinate 50 mg/tab once daily 
with improvement of symptoms. Her blood pressure 
increased to 140/90 mm Hg on the third week, so the dose 
of terazosin was increased to 4 mg/tab. This stabilized her 
BP to 130/80 mm Hg on subsequent weeks (Figure 2). She 
was scheduled for laparoscopic adrenalectomy after one 
month and surgery revealed a 2 x 3 cm adrenal mass, 
which was, a pheochromocytoma on final histopathology. 
Presently, her BP is maintained at 110-120/70-80 mm Hg 
with no maintenance anti-hypertensive medications. 

 
  

1 5 10 15 20 25 30 35 40 45

Case 1 160 160 155 154 140 135 130 120 110 110

Case 2 200 180 160 150 155 140 130 130 120 120

Case 3 220 200 140 140 130 130 125 125 125 130

Case 4 160 150 120 140 130 130 120 120 120 120

50

70

90

110

130

150

170

190

210

230
Sy

st
ol

ic
 B

lo
od

 P
re

ss
ur

e 
(m

m
H

g)

Terazosin 1mg

Terazosin 2 mg
Terazosin 4 mg

Table 1. Summary of Cases  
Characteristics    Case 1 Case 2 Case 3 Case 4 
Age 30 years old 57 years old 52 years old 43 years old 
Sex Female Male Male Female 
Presenting Symptoms Abdominal pain, 

palpitations, dizziness, 
headaches, weakness, 
anxiety and weight loss 

Palpitations, flushing, 
diaphoresis 

Weakness, vomiting, 
palpitations, blurring of 
vision 

Palpitations, nervousness, 
headaches, and chest 
pains 

Highest BP 160/90 mm Hg 200 mm Hg systolic  220/100 mm Hg 160/90 mm Hg 
Biochemical results 
(24 hour urine 
metanephrine) 

4.8 mg/24 hours 5.6 mg/24 hours 23.6 mg/24 hours 
 
Elevated glucose, positive 
urine ketones 

5.8 mg/24 hours 

Imaging 
(Abdominal CT scan) 

5 x 5.5 x 7 cm  
right adrenal mass 

6 x 6.6 x 4.4 cm  
right adrenal mass 

4 x 6 x 5 cm  
right adrenal mass 

1.5 x 2 x 3 cm  
right adrenal mass 

Preoperative blockade Terazosin 4 mg a day,  
then metoprolol tartrate  
50 mg twice daily 

Terazosin 4 mg once a day Terazosin 4 mg/day then 
carvedilol 25 mg once daily 

Terazosin 4 mg/day then 
carvedilol 25 mg a day (but 
shifted to metoprolol due to 
orthostatic hypotension) 

Type of surgery Open adrenalectomy Open adrenalectomy Open adrenalectomy Laparoscopic 
adrenalectomy 

Post operative results Stable, with normal BP  Maintained on amlodipine 
10 mg once daily 

Stable, with normal BP and 
normal fasting glucose 

Stable, with normal BP 

Comments   Concomitant diabetic 
ketoacidosis during 
admission 
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terazosin was increased to 4 mg/day on her third follow-
up, her blood pressure was sustained at 110-120/70-80 mm 
Hg. Metoprolol tartrate 50 mg/tab twice a day was 
subsequently added to her regimen and her heart rate was 
controlled to 50-60 beats per minute. During this time, her 
BP still ranged from 110-120/70-80 mm Hg with the use of 
the alpha and beta blockers. Due to financial constraints, it 
was a month before she underwent open adrenalectomy 
which revealed a 10 cm right adrenal mass. 
Histopathologic findings showed alveolar or trabecular 
patterns of polygonal or spindle-shaped cells in a rich 
vascular network (Figure 1). Her blood pressure was 
stable at 100/60 mm Hg post-operatively. She was 
discharged after two weeks and is presently asymptomatic. 
 

 

 
 
Figure 1. Histopathologic results of the adrenal mass on 
low power microscopy (a) with an anastomosing trabecular 
pattern and high power (b) showing alveolar pattern of 
cells. 

CASE 2 
 
A 57-year-old Filipino male was complaining of 
intermittent nape pains associated with elevation of blood 
pressure for two years. His blood pressure ranged from 
160-180/90-100 mm Hg and was associated with 
palpitations, diaphoresis and flushing. He was started on 
metoprolol tartrate 50 mg/tab twice daily, but his 
condition did not improve. He had multiple admissions at 
the emergency room for elevations of blood pressure, with 

BP as high as 200 mm Hg systolic. His primary doctor 
requested an abdominal CT scan which revealed a 6 x 6.6 x 
4.4 cm right adrenal mass. He was referred to the 
Philippine General Hospital for management. A 24-hour 
urine collection for urine metanephrine was done and 
showed a value of 5.6 mg/24 hours.  
  
He was started on terazosin 2 mg/tab once a day for 
control of his blood pressure and on follow-up after 15 
days, his BP decreased to 150/90 mm Hg (Figure 2). The 
dose of terazosin was increased to 4 mg/day and this 
further controlled his BP to 130/80 mm Hg by the next 
follow-up. His BP was maintained prior to surgery with 
BP readings recorded less than 130/80 mm Hg. After a 
month, he underwent open adrenalectomy which revealed 
a 6 cm adrenal mass that was signed out by a pathologist 
as pheochromocytoma. His symptoms improved after the 
surgery. He is presently on amlodipine 10 mg/tab once 
daily for blood pressure. 
 
CASE 3 
 
A 52-year-old Filipino male was rushed to the emergency 
room of the Philippine General Hospital for a two day 
history of vomiting and weakness. He is a diagnosed 
diabetic for two years and had concomitant hypertension 
with associated symptoms of weakness, palpitations and 
blurring of vision. He was on clonidine 75 mcg/tab twice 
daily and verapamil once daily for the hypertension, and 
unrecalled oral hypoglycemic agents for the diabetes. One 
week prior to the admission at the ER, he experienced 
dysuria, fever and flank pains. At the ER, his blood 
pressure was 220/100 mm Hg, blood sugar was 500 mg/dl, 
positive urine ketones, bicarbonate of 8.0, and potassium 
of 5.3 mg/dl. Fundoscopic findings showed hypertensive 
retinopathy stage 1. He was initially managed as a case of 
diabetic ketoacidosis and hypertensive emergency. He was 
started on intravenous insulin for the DKA and 
intravenous nicardipine drip for the hypertension. His 
blood sugars normalized after a few hours but his blood 
pressure had intermittent elevations despite the 
nicardipine. Once the patient’s blood sugar and blood 
pressure were stabilized, work up for pheochromocytoma 
was done. Results showed a 24-hour urine metanephrine 
of 23.6 mg/day and an abdominal CT scan revealed a 4 x 6 
x 5 cm right adrenal mass.  
  
Terazosin was started at 4 mg/tab once a day. After a week, 
his blood pressure readings  ranged between 120-140/70-
90 mm Hg. Subsequent follow-up while on terazosin 4 
mg/day showed a sustained BP of 130/80 mm Hg, and 
carvedilol 25 mg/tab once daily was added to control the 
patient’s BP and tachycardia (Figure 2). After a few 
months, with BP controlled at 130/80 mm Hg, he 
underwent open adrenalectomy and it revealed a 6 cm 
adrenal mass that was read as pheochromocytoma on 
histopathology. He is presently asymptomatic and does 
not have elevations of blood sugar as well as blood 
pressure. 
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Figure 2. Summary of blood pressures of patients using Terazosin as preoperative blockade. 

CASE 4 
 
A 43-year-old Filipino female was complaining of 
intermittent episodes of elevated blood pressure, 
palpitations, nervousness, headaches and chest pains. She 
had consulted different doctors and was maintained on 
metoprolol tartrate 100 mg/tab once daily, amlodipine 10 
mg/tab once daily, and clonidine 75 mcg/tab taken orally 
only when BP >160/90 mm Hg. She was also on an 
anxiolytic for the palpitations. She had frequent consults at 
the emergency room, but would be sent home once her BP 
becomes normal.  
  
She consulted the Philippine General Hospital for 
management of blood pressure. Work up revealed an 
elevated 24-hour urine metanephrine at 5.8 mg/day and an 

abdominal CT scan showed a 1.5 x 2 x 3 cm right adrenal 
mass. She was started on terazosin 1 mg/tab once daily 
and the dose was escalated weekly. On the second week, 
when carvedilol 25 mg/tab ½ tab twice daily was added to 
the regimen, patient experienced dizziness and weakness 
when standing with BP at 120/70 mm Hg. Carvedilol was 
then shifted to metoprolol succinate 50 mg/tab once daily 
with improvement of symptoms. Her blood pressure 
increased to 140/90 mm Hg on the third week, so the dose 
of terazosin was increased to 4 mg/tab. This stabilized her 
BP to 130/80 mm Hg on subsequent weeks (Figure 2). She 
was scheduled for laparoscopic adrenalectomy after one 
month and surgery revealed a 2 x 3 cm adrenal mass, 
which was, a pheochromocytoma on final histopathology. 
Presently, her BP is maintained at 110-120/70-80 mm Hg 
with no maintenance anti-hypertensive medications. 
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Table 1. Summary of Cases  
Characteristics    Case 1 Case 2 Case 3 Case 4 
Age 30 years old 57 years old 52 years old 43 years old 
Sex Female Male Male Female 
Presenting Symptoms Abdominal pain, 

palpitations, dizziness, 
headaches, weakness, 
anxiety and weight loss 

Palpitations, flushing, 
diaphoresis 

Weakness, vomiting, 
palpitations, blurring of 
vision 

Palpitations, nervousness, 
headaches, and chest 
pains 

Highest BP 160/90 mm Hg 200 mm Hg systolic  220/100 mm Hg 160/90 mm Hg 
Biochemical results 
(24 hour urine 
metanephrine) 

4.8 mg/24 hours 5.6 mg/24 hours 23.6 mg/24 hours 
 
Elevated glucose, positive 
urine ketones 

5.8 mg/24 hours 

Imaging 
(Abdominal CT scan) 

5 x 5.5 x 7 cm  
right adrenal mass 

6 x 6.6 x 4.4 cm  
right adrenal mass 

4 x 6 x 5 cm  
right adrenal mass 

1.5 x 2 x 3 cm  
right adrenal mass 

Preoperative blockade Terazosin 4 mg a day,  
then metoprolol tartrate  
50 mg twice daily 

Terazosin 4 mg once a day Terazosin 4 mg/day then 
carvedilol 25 mg once daily 

Terazosin 4 mg/day then 
carvedilol 25 mg a day (but 
shifted to metoprolol due to 
orthostatic hypotension) 

Type of surgery Open adrenalectomy Open adrenalectomy Open adrenalectomy Laparoscopic 
adrenalectomy 

Post operative results Stable, with normal BP  Maintained on amlodipine 
10 mg once daily 

Stable, with normal BP and 
normal fasting glucose 

Stable, with normal BP 

Comments   Concomitant diabetic 
ketoacidosis during 
admission 
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DISCUSSION 
  
Pheochromocytomas and paragangliomas are 
neuroendocrine tumors derived respectively from adrenal 
chromaffin cells and extra-adrenal paraganglia, and these 
tumors can cause secondary hypertension. The sympathetic 
nervous system activity is enhanced and this over-activity is 
integral to the maintenance of elevated blood pressure. The 
excess release and high levels of catecholamines; 
norepinephrine, epinephrine, and to a lesser extent 
dopamine, account for the typical presentation of 
pheochromocytoma.4 Many adrenal tumors can produce 
both norepinephrine and epinephrine, or are predominantly 
epinephrine-secreting tumors, while most extra-adrenal 
tumors produce predominantly norepinephrine. 
Epinephrine–secreting pheochromocytomas produce 
episodic signs and symptoms such as palpitations, light-
headedness or syncope, anxiety and hyperglycemia more 
frequently, while norepinephrine-producing tumors are 
more often associated with continuous symptoms and signs 
including hypertension, sweating and headaches.4-6 
 
The definitive treatment for pheochromocytoma is surgical 
removal of the mass. Prior to surgery, appropriate anti-
hypertensive medications are used to manage 
hypertension, control of symptoms and prepare patients 
for surgery. In most centers, an alpha blocking agent 
followed by the use of a beta blocker is one approach for 
treatment. Phenoxybenzamine, a non-selective alpha 
receptor blocker, has been widely used since the 1950s as 
the mainstay of pre- and perioperative control of blood 
pressure in patients with pheochromocytoma.7,8  It has the 
advantage of having a long duration of action, allowing 
twice daily oral ingestion, and produces a non-competitive 
blockade as a result of covalent binding of the drug to the 
receptor. The non-selectivity of phenoxybenzamine 
prevents the effects of surges of catecholamine release 
during the preoperative preparatory period. However, 
because of its non-selectivity, it also blocks the alpha-2 
receptors, especially those on the pre-synaptic membrane 
of adrenergic neuron terminals particularly at cardiac 
sympathetic nerve endings, leading to undesirable 
chronotropic and inotropic effects.7 The non-competitive 
covalent binding in the alpha receptors results in 
alkylation of the alpha receptor by a highly reactive 
carbonium ion formed by the cleavage of the tertiary 
amine of phenoxybenzamine. This leads to marked, 
prolonged blockade in the postoperative period, despite 
stopping the drug in the first 48 hours after surgery, and 
this may result in persistent central alpha-2 blockade. 
Patients are often very somnolent, would experience 
headaches, stuffy nose and consistent and marked 
postural hypotension.7,9  
 
Unfortunately, phenoxybenzamine is unavailable in the 
Philippines. Selective alpha-1 blockers have been used in 
lieu of phenoxybenzamine and to prevent the usual side 
effects of the non-selectivity of the drug. A retrospective 
study showing different preoperative medical 

management for laparoscopic treatment of 
pheochromocytoma was demonstrated at the Mayo Clinic 
and Cleveland Clinic in the United States. Patients from 
the former received predominantly phenoxybenzamine, 
while patients from the Cleveland Clinic were 
predominantly treated with selective alpha-blockers 
(either prazosin, doxazosin and terazosin). The 
intraoperative systolic and mean BP trends were lower, 
and the trend of having a shorter duration of hypertension 
is seen in the phenoxybenzamine group. However, there is 
less use of beta blockers and a relatively shorter time of 
hypotension post-operatively with selective alpha-1 
blockers. There were no differences in the postoperative 
surgical outcome in both groups and the hospital stay was 
comparable in both groups.10  
 
Prazosin, a drug with high first-pass metabolism, was 
used with the highest dose of 12 mg daily. Several case 
series showed good control of blood pressure with 
prazosin as their pre-operative drug of choice.11-13 
However, a study by Russell et al, claimed that 
phenoxybenzamine treatment provided better 
intraoperative stability to prazosin. The hypotensive effect 
of prazosin was due to the immediate effects of arteriolar 
dilation in a patient who has been in a state of 
venoconstriction and arteriolar vasoconstriction with low 
circulating blood volume.14  
 
Doxazosin has a high bioavailability, does not readily 
cross the blood-brain barrier and has a long duration of 
action allowing a once-a-day dosing. A case series showed 
that 20 patients with pheochromocytoma were treated 
successfully with doxazosin with doses from 2 to 8 
mg/day. Only one patient in the series developed postural 
hypotension. Preoperative control of arterial pressure was 
at least good as that achieved with phenoxybenzamine.9  
 
Terazosin is an alternative selective alpha-1 receptor 
blocker with pharmacokinetic characteristics similar to 
those of doxazosin but with a shorter half-life. The initial 
dose is 1 mg with a maximum dose of 20 mg at night. 
There is a paucity of cases where terazosin was used as a 
preoperative drug for BP control in pheochromocytoma. 
All our patients received terazosin as first line for pre-
operative blockade. The choice of terazosin was based on 
the availability and low cost of the drug in the Philippines. 
The initial dose in our patients was 1 mg/day and the 
maximum dose was 4 mg/day which controlled the 
patients’ blood pressures. Selective alpha blockers do not 
block the presynaptic alpha-2 receptors, thus 
norepinephrine release is not enhanced, preventing reflex 
tachycardia. They also have a shorter duration of action 
permitting a more rapid adjustment of dosage and 
reduced duration of postoperative hypotension.15 
However, the use of these agents may lead to 
supersaturation of the alpha receptors, and these drugs 
can be displaced by high levels of endogenous 
catecholamines.7 This may lead to elevations in blood 

pressure. Despite that, the patients given terazosin did not 
suffer from blood pressure elevations while on the drug, 
which may be safely given as a pre-operative blockade for 
pheochromocytoma patients in the absence of 
phenoxybenzamine. Since terazosin is readily available in 
the Philippines, this could be an alternative treatment for 
the preoperative management of pheochromocytoma in 
the country. 
 
One of our patients had diabetic ketoacidosis during 
admission. The elevation of glucose is due to the profound 
effect of elevated catecholamines on glucose tolerance. It 
also induces lipolysis, hepatic gluconeogenesis and 
inhibits peripheral glucose utilization. Elevated 
norepinephrine stimulates glycogenolysis, suppresses 
insulin secretion, and increases ketone production. 
Diabetic ketoacidosis is a rare complication of 
pheochromocytoma and has been reported in a few 
patients.16  
 
CONCLUSION 
  
Terazosin, a selective alpha-1 antagonist, at a maximum 
dose of 4 mg per day, may be safely given to Filipino 
patients diagnosed with pheochromocytoma as first line 
preoperative blockade. This may influence local guidelines 
in the country to consider terazosin as first line agent in 
the pre-operative management of pheochromocytoma. 
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or with hereditary thrombophilia are anticoagulated for 
longer duration due to high chances of recurrence.12 
   
Our case might be considered among the 65–80% of CVST 
cases with one or more identifiable causes. Here, the main 
cause being elevated triglyceridemia which may have 
played a role in increasing our patient’s thrombotic risk. 
This highlights a potential direct association between 
CVST and hypertriglyceridemia in the absence of other 
pre-disposing factors. If such a relationship between 
hypertriglyceridemia and CVST were to be found, new 
diagnostic measures might be warranted and this may also 
have an implication on the risk of recurrence and duration 
of anticoagulation in this group of patients. 
 
CONCLUSION 
  
Severe hypertriglyceridemia may trigger CVST.  In this 
rare case study, hypertriglyceridemia was the only 
predisposing risk factor for developing CVST. Our case 
highlights the need for clinicians to consider CVST among 
patients with uncontrolled hypertriglyceridemia. New 
diagnostic measures may become necessary which may 
also have an implication on the risk of recurrence and 
duration of anticoagulant therapy in this group of 
patients. 
 
Acknowledgement 
The authors thank Mr. Kingshuk Bhattacharjee for the medical 
writing assistance in the development of this manuscript. 
 
References 
1. Stam J. Thrombosis of the cerebral veins and sinuses. New Engl J 

Med.2005; 352:1791-98. http://dx.doi.org/10.1056/NEJMra042354. 
2. Bousser MG, Chiras J, Bories J, et al. Cerebral venous thrombosis – a 

review of 38 cases. Stroke.1985; 16:199-213.  
http://dx.doi.org/10.1161/01.STR.16.2.199. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Allroggen H, Abbott RJ. Cerebral venous sinus thrombosis. 
Postgrad Med J. 2000; 76:12-15. 
 http://dx.doi.org/10.1136/pmj.76.891.12. 

4. Kamphuisen PW, Eikenboom JC, vos HL, et al. Increased levels of 
factor VIII and fibrinogen in patients with venous thrombosis are 
not caused by acute phase reactions.ThrombHaemost. 1999; 
81(5):680-683. 

5. T-Y. Wang, J Yen, G-Y Hung, M-Y Hsieh, R-B Tang. A rare 
complication in a child undergoing chemotherapy for acute 
lymphoblastic leukemia: Superior sagittal sinus thrombosis. Journal 
of the Chinese Medical Association. 2011; 74:183-187. 
http://dx.doi.org/10.1016/j.jcma.2011.01.041. 

6. Doggen CJM, Smith NL, Lemaitre RN, Heckbert SR, Rosendaal FR, 
Psaty BM. Serum lipid levels and the risk of venous thrombosis. 
Arterioscler Thromb Vasc Biol. 2004;24:1970 –1975. 
http://dx.doi.org/10.1161/01.ATV.0000143134.87051.46. 

7. Candelaria GTB, Belangero VMS. "Predisposing factors for deep 
venous thrombosis in children and adolescents with nephrotic 
syndrome," ISRN Vascular Medicine. 2011; 1-5. 
http://dx.doi.org/10.5402/2011/827483. 

8. Saxena R, Batra V, Singh ND, "Prothrombotic factors in nephrotic 
syndrome." Indian Journal of Pathology and Microbiology. 2000; 
43(3)319–323 

9. García-Raso A, Santos Montero AB, Ene GS, Llamas Sillero P. 
Cardiovascular risk factors and venous thromboembolism: Is there a 
connection? J Hematol Transfus. 2013; 1(2): 1009. 

10. Ciccone A, Canhão P, Falcão F, et al. Thrombolysis for cerebral vein 
and dural sinus thrombosis. Cochrane Database Syst Rev. 2004; 
(1):CD003693. 

11. de Bruijn SFTM, Stam J, for the Cerebral Venous Thrombosis Study 
Group. Randomised, placebo-controlled trial of anticoagulation 
treatment with low-molecular-weight heparin for cerebral sinus 
thrombosis. Stroke. 1999; 30: 484–488. 
http://dx.doi.org/10.1161/01.STR.30.3.484. 

12. van Nuenen BFL, Munneke M, Bloem BR. Cerebral venous sinus 
thrombosis: Prevention of recurrent thromboembolism. Stroke. 2005; 
36: 1822. http://dx.doi.org/10.1161/01.STR.0000176582.17934.82. 

13. Mertens I, Verrijken A. Michiels JJ, et al. Among inflammation and 
coagulation markers, PAI-1 is a true component of the metabolic 
syndrome. International Journal of Obesity. 2006; 30: 1308–1314. 
http://dx.doi.org/10.1038/sj.ijo.0803189. 

 
 

Articles and any other material published in the JAFES represent the work of the author(s) and should not be construed to ref lect the opinions of the 
Editors or the Publisher. Authors are required to accomplish, sign and submit scanned copies of the JAFES Declaration: that the article represents 
original material, that is not being considered for publication or has not been published or accepted for publication elsewhere. Consent forms, as 
appropriate, have been secured for the publication of information about patients; otherwise, authors declared that all means have been exhausted for 
securing such consent. The authors have signed disclosures that there are no financial or other relationships that might lead to a conflict of interest. All 
authors are required to submit Authorship Certifications that the manuscript has been read and approved by all authors, and that the requirements for 
authorship have been met by each author. 

4 Terazosin as Preoperative Blockade for Pheochromocytoma

www.asean-endocrinejournal.org Vol. 30 No. 1 May 2015

Joseph Bongon, et al

ONLINE FIRST |  May 21, 2015 | http:dx.doi.org/10.15605/jafes.030.01.09 ONLINE FIRST |  May 21, 2015 | http:dx.doi.org/10.15605/jafes.030.01.09

DISCUSSION 
  
Pheochromocytomas and paragangliomas are 
neuroendocrine tumors derived respectively from adrenal 
chromaffin cells and extra-adrenal paraganglia, and these 
tumors can cause secondary hypertension. The sympathetic 
nervous system activity is enhanced and this over-activity is 
integral to the maintenance of elevated blood pressure. The 
excess release and high levels of catecholamines; 
norepinephrine, epinephrine, and to a lesser extent 
dopamine, account for the typical presentation of 
pheochromocytoma.4 Many adrenal tumors can produce 
both norepinephrine and epinephrine, or are predominantly 
epinephrine-secreting tumors, while most extra-adrenal 
tumors produce predominantly norepinephrine. 
Epinephrine–secreting pheochromocytomas produce 
episodic signs and symptoms such as palpitations, light-
headedness or syncope, anxiety and hyperglycemia more 
frequently, while norepinephrine-producing tumors are 
more often associated with continuous symptoms and signs 
including hypertension, sweating and headaches.4-6 
 
The definitive treatment for pheochromocytoma is surgical 
removal of the mass. Prior to surgery, appropriate anti-
hypertensive medications are used to manage 
hypertension, control of symptoms and prepare patients 
for surgery. In most centers, an alpha blocking agent 
followed by the use of a beta blocker is one approach for 
treatment. Phenoxybenzamine, a non-selective alpha 
receptor blocker, has been widely used since the 1950s as 
the mainstay of pre- and perioperative control of blood 
pressure in patients with pheochromocytoma.7,8  It has the 
advantage of having a long duration of action, allowing 
twice daily oral ingestion, and produces a non-competitive 
blockade as a result of covalent binding of the drug to the 
receptor. The non-selectivity of phenoxybenzamine 
prevents the effects of surges of catecholamine release 
during the preoperative preparatory period. However, 
because of its non-selectivity, it also blocks the alpha-2 
receptors, especially those on the pre-synaptic membrane 
of adrenergic neuron terminals particularly at cardiac 
sympathetic nerve endings, leading to undesirable 
chronotropic and inotropic effects.7 The non-competitive 
covalent binding in the alpha receptors results in 
alkylation of the alpha receptor by a highly reactive 
carbonium ion formed by the cleavage of the tertiary 
amine of phenoxybenzamine. This leads to marked, 
prolonged blockade in the postoperative period, despite 
stopping the drug in the first 48 hours after surgery, and 
this may result in persistent central alpha-2 blockade. 
Patients are often very somnolent, would experience 
headaches, stuffy nose and consistent and marked 
postural hypotension.7,9  
 
Unfortunately, phenoxybenzamine is unavailable in the 
Philippines. Selective alpha-1 blockers have been used in 
lieu of phenoxybenzamine and to prevent the usual side 
effects of the non-selectivity of the drug. A retrospective 
study showing different preoperative medical 

management for laparoscopic treatment of 
pheochromocytoma was demonstrated at the Mayo Clinic 
and Cleveland Clinic in the United States. Patients from 
the former received predominantly phenoxybenzamine, 
while patients from the Cleveland Clinic were 
predominantly treated with selective alpha-blockers 
(either prazosin, doxazosin and terazosin). The 
intraoperative systolic and mean BP trends were lower, 
and the trend of having a shorter duration of hypertension 
is seen in the phenoxybenzamine group. However, there is 
less use of beta blockers and a relatively shorter time of 
hypotension post-operatively with selective alpha-1 
blockers. There were no differences in the postoperative 
surgical outcome in both groups and the hospital stay was 
comparable in both groups.10  
 
Prazosin, a drug with high first-pass metabolism, was 
used with the highest dose of 12 mg daily. Several case 
series showed good control of blood pressure with 
prazosin as their pre-operative drug of choice.11-13 
However, a study by Russell et al, claimed that 
phenoxybenzamine treatment provided better 
intraoperative stability to prazosin. The hypotensive effect 
of prazosin was due to the immediate effects of arteriolar 
dilation in a patient who has been in a state of 
venoconstriction and arteriolar vasoconstriction with low 
circulating blood volume.14  
 
Doxazosin has a high bioavailability, does not readily 
cross the blood-brain barrier and has a long duration of 
action allowing a once-a-day dosing. A case series showed 
that 20 patients with pheochromocytoma were treated 
successfully with doxazosin with doses from 2 to 8 
mg/day. Only one patient in the series developed postural 
hypotension. Preoperative control of arterial pressure was 
at least good as that achieved with phenoxybenzamine.9  
 
Terazosin is an alternative selective alpha-1 receptor 
blocker with pharmacokinetic characteristics similar to 
those of doxazosin but with a shorter half-life. The initial 
dose is 1 mg with a maximum dose of 20 mg at night. 
There is a paucity of cases where terazosin was used as a 
preoperative drug for BP control in pheochromocytoma. 
All our patients received terazosin as first line for pre-
operative blockade. The choice of terazosin was based on 
the availability and low cost of the drug in the Philippines. 
The initial dose in our patients was 1 mg/day and the 
maximum dose was 4 mg/day which controlled the 
patients’ blood pressures. Selective alpha blockers do not 
block the presynaptic alpha-2 receptors, thus 
norepinephrine release is not enhanced, preventing reflex 
tachycardia. They also have a shorter duration of action 
permitting a more rapid adjustment of dosage and 
reduced duration of postoperative hypotension.15 
However, the use of these agents may lead to 
supersaturation of the alpha receptors, and these drugs 
can be displaced by high levels of endogenous 
catecholamines.7 This may lead to elevations in blood 

pressure. Despite that, the patients given terazosin did not 
suffer from blood pressure elevations while on the drug, 
which may be safely given as a pre-operative blockade for 
pheochromocytoma patients in the absence of 
phenoxybenzamine. Since terazosin is readily available in 
the Philippines, this could be an alternative treatment for 
the preoperative management of pheochromocytoma in 
the country. 
 
One of our patients had diabetic ketoacidosis during 
admission. The elevation of glucose is due to the profound 
effect of elevated catecholamines on glucose tolerance. It 
also induces lipolysis, hepatic gluconeogenesis and 
inhibits peripheral glucose utilization. Elevated 
norepinephrine stimulates glycogenolysis, suppresses 
insulin secretion, and increases ketone production. 
Diabetic ketoacidosis is a rare complication of 
pheochromocytoma and has been reported in a few 
patients.16  
 
CONCLUSION 
  
Terazosin, a selective alpha-1 antagonist, at a maximum 
dose of 4 mg per day, may be safely given to Filipino 
patients diagnosed with pheochromocytoma as first line 
preoperative blockade. This may influence local guidelines 
in the country to consider terazosin as first line agent in 
the pre-operative management of pheochromocytoma. 
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or with hereditary thrombophilia are anticoagulated for 
longer duration due to high chances of recurrence.12 
   
Our case might be considered among the 65–80% of CVST 
cases with one or more identifiable causes. Here, the main 
cause being elevated triglyceridemia which may have 
played a role in increasing our patient’s thrombotic risk. 
This highlights a potential direct association between 
CVST and hypertriglyceridemia in the absence of other 
pre-disposing factors. If such a relationship between 
hypertriglyceridemia and CVST were to be found, new 
diagnostic measures might be warranted and this may also 
have an implication on the risk of recurrence and duration 
of anticoagulation in this group of patients. 
 
CONCLUSION 
  
Severe hypertriglyceridemia may trigger CVST.  In this 
rare case study, hypertriglyceridemia was the only 
predisposing risk factor for developing CVST. Our case 
highlights the need for clinicians to consider CVST among 
patients with uncontrolled hypertriglyceridemia. New 
diagnostic measures may become necessary which may 
also have an implication on the risk of recurrence and 
duration of anticoagulant therapy in this group of 
patients. 
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DISCUSSION 
  
Pheochromocytomas and paragangliomas are 
neuroendocrine tumors derived respectively from adrenal 
chromaffin cells and extra-adrenal paraganglia, and these 
tumors can cause secondary hypertension. The sympathetic 
nervous system activity is enhanced and this over-activity is 
integral to the maintenance of elevated blood pressure. The 
excess release and high levels of catecholamines; 
norepinephrine, epinephrine, and to a lesser extent 
dopamine, account for the typical presentation of 
pheochromocytoma.4 Many adrenal tumors can produce 
both norepinephrine and epinephrine, or are predominantly 
epinephrine-secreting tumors, while most extra-adrenal 
tumors produce predominantly norepinephrine. 
Epinephrine–secreting pheochromocytomas produce 
episodic signs and symptoms such as palpitations, light-
headedness or syncope, anxiety and hyperglycemia more 
frequently, while norepinephrine-producing tumors are 
more often associated with continuous symptoms and signs 
including hypertension, sweating and headaches.4-6 
 
The definitive treatment for pheochromocytoma is surgical 
removal of the mass. Prior to surgery, appropriate anti-
hypertensive medications are used to manage 
hypertension, control of symptoms and prepare patients 
for surgery. In most centers, an alpha blocking agent 
followed by the use of a beta blocker is one approach for 
treatment. Phenoxybenzamine, a non-selective alpha 
receptor blocker, has been widely used since the 1950s as 
the mainstay of pre- and perioperative control of blood 
pressure in patients with pheochromocytoma.7,8  It has the 
advantage of having a long duration of action, allowing 
twice daily oral ingestion, and produces a non-competitive 
blockade as a result of covalent binding of the drug to the 
receptor. The non-selectivity of phenoxybenzamine 
prevents the effects of surges of catecholamine release 
during the preoperative preparatory period. However, 
because of its non-selectivity, it also blocks the alpha-2 
receptors, especially those on the pre-synaptic membrane 
of adrenergic neuron terminals particularly at cardiac 
sympathetic nerve endings, leading to undesirable 
chronotropic and inotropic effects.7 The non-competitive 
covalent binding in the alpha receptors results in 
alkylation of the alpha receptor by a highly reactive 
carbonium ion formed by the cleavage of the tertiary 
amine of phenoxybenzamine. This leads to marked, 
prolonged blockade in the postoperative period, despite 
stopping the drug in the first 48 hours after surgery, and 
this may result in persistent central alpha-2 blockade. 
Patients are often very somnolent, would experience 
headaches, stuffy nose and consistent and marked 
postural hypotension.7,9  
 
Unfortunately, phenoxybenzamine is unavailable in the 
Philippines. Selective alpha-1 blockers have been used in 
lieu of phenoxybenzamine and to prevent the usual side 
effects of the non-selectivity of the drug. A retrospective 
study showing different preoperative medical 

management for laparoscopic treatment of 
pheochromocytoma was demonstrated at the Mayo Clinic 
and Cleveland Clinic in the United States. Patients from 
the former received predominantly phenoxybenzamine, 
while patients from the Cleveland Clinic were 
predominantly treated with selective alpha-blockers 
(either prazosin, doxazosin and terazosin). The 
intraoperative systolic and mean BP trends were lower, 
and the trend of having a shorter duration of hypertension 
is seen in the phenoxybenzamine group. However, there is 
less use of beta blockers and a relatively shorter time of 
hypotension post-operatively with selective alpha-1 
blockers. There were no differences in the postoperative 
surgical outcome in both groups and the hospital stay was 
comparable in both groups.10  
 
Prazosin, a drug with high first-pass metabolism, was 
used with the highest dose of 12 mg daily. Several case 
series showed good control of blood pressure with 
prazosin as their pre-operative drug of choice.11-13 
However, a study by Russell et al, claimed that 
phenoxybenzamine treatment provided better 
intraoperative stability to prazosin. The hypotensive effect 
of prazosin was due to the immediate effects of arteriolar 
dilation in a patient who has been in a state of 
venoconstriction and arteriolar vasoconstriction with low 
circulating blood volume.14  
 
Doxazosin has a high bioavailability, does not readily 
cross the blood-brain barrier and has a long duration of 
action allowing a once-a-day dosing. A case series showed 
that 20 patients with pheochromocytoma were treated 
successfully with doxazosin with doses from 2 to 8 
mg/day. Only one patient in the series developed postural 
hypotension. Preoperative control of arterial pressure was 
at least good as that achieved with phenoxybenzamine.9  
 
Terazosin is an alternative selective alpha-1 receptor 
blocker with pharmacokinetic characteristics similar to 
those of doxazosin but with a shorter half-life. The initial 
dose is 1 mg with a maximum dose of 20 mg at night. 
There is a paucity of cases where terazosin was used as a 
preoperative drug for BP control in pheochromocytoma. 
All our patients received terazosin as first line for pre-
operative blockade. The choice of terazosin was based on 
the availability and low cost of the drug in the Philippines. 
The initial dose in our patients was 1 mg/day and the 
maximum dose was 4 mg/day which controlled the 
patients’ blood pressures. Selective alpha blockers do not 
block the presynaptic alpha-2 receptors, thus 
norepinephrine release is not enhanced, preventing reflex 
tachycardia. They also have a shorter duration of action 
permitting a more rapid adjustment of dosage and 
reduced duration of postoperative hypotension.15 
However, the use of these agents may lead to 
supersaturation of the alpha receptors, and these drugs 
can be displaced by high levels of endogenous 
catecholamines.7 This may lead to elevations in blood 

pressure. Despite that, the patients given terazosin did not 
suffer from blood pressure elevations while on the drug, 
which may be safely given as a pre-operative blockade for 
pheochromocytoma patients in the absence of 
phenoxybenzamine. Since terazosin is readily available in 
the Philippines, this could be an alternative treatment for 
the preoperative management of pheochromocytoma in 
the country. 
 
One of our patients had diabetic ketoacidosis during 
admission. The elevation of glucose is due to the profound 
effect of elevated catecholamines on glucose tolerance. It 
also induces lipolysis, hepatic gluconeogenesis and 
inhibits peripheral glucose utilization. Elevated 
norepinephrine stimulates glycogenolysis, suppresses 
insulin secretion, and increases ketone production. 
Diabetic ketoacidosis is a rare complication of 
pheochromocytoma and has been reported in a few 
patients.16  
 
CONCLUSION 
  
Terazosin, a selective alpha-1 antagonist, at a maximum 
dose of 4 mg per day, may be safely given to Filipino 
patients diagnosed with pheochromocytoma as first line 
preoperative blockade. This may influence local guidelines 
in the country to consider terazosin as first line agent in 
the pre-operative management of pheochromocytoma. 
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or with hereditary thrombophilia are anticoagulated for 
longer duration due to high chances of recurrence.12 
   
Our case might be considered among the 65–80% of CVST 
cases with one or more identifiable causes. Here, the main 
cause being elevated triglyceridemia which may have 
played a role in increasing our patient’s thrombotic risk. 
This highlights a potential direct association between 
CVST and hypertriglyceridemia in the absence of other 
pre-disposing factors. If such a relationship between 
hypertriglyceridemia and CVST were to be found, new 
diagnostic measures might be warranted and this may also 
have an implication on the risk of recurrence and duration 
of anticoagulation in this group of patients. 
 
CONCLUSION 
  
Severe hypertriglyceridemia may trigger CVST.  In this 
rare case study, hypertriglyceridemia was the only 
predisposing risk factor for developing CVST. Our case 
highlights the need for clinicians to consider CVST among 
patients with uncontrolled hypertriglyceridemia. New 
diagnostic measures may become necessary which may 
also have an implication on the risk of recurrence and 
duration of anticoagulant therapy in this group of 
patients. 
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DISCUSSION 
  
Pheochromocytomas and paragangliomas are 
neuroendocrine tumors derived respectively from adrenal 
chromaffin cells and extra-adrenal paraganglia, and these 
tumors can cause secondary hypertension. The sympathetic 
nervous system activity is enhanced and this over-activity is 
integral to the maintenance of elevated blood pressure. The 
excess release and high levels of catecholamines; 
norepinephrine, epinephrine, and to a lesser extent 
dopamine, account for the typical presentation of 
pheochromocytoma.4 Many adrenal tumors can produce 
both norepinephrine and epinephrine, or are predominantly 
epinephrine-secreting tumors, while most extra-adrenal 
tumors produce predominantly norepinephrine. 
Epinephrine–secreting pheochromocytomas produce 
episodic signs and symptoms such as palpitations, light-
headedness or syncope, anxiety and hyperglycemia more 
frequently, while norepinephrine-producing tumors are 
more often associated with continuous symptoms and signs 
including hypertension, sweating and headaches.4-6 
 
The definitive treatment for pheochromocytoma is surgical 
removal of the mass. Prior to surgery, appropriate anti-
hypertensive medications are used to manage 
hypertension, control of symptoms and prepare patients 
for surgery. In most centers, an alpha blocking agent 
followed by the use of a beta blocker is one approach for 
treatment. Phenoxybenzamine, a non-selective alpha 
receptor blocker, has been widely used since the 1950s as 
the mainstay of pre- and perioperative control of blood 
pressure in patients with pheochromocytoma.7,8  It has the 
advantage of having a long duration of action, allowing 
twice daily oral ingestion, and produces a non-competitive 
blockade as a result of covalent binding of the drug to the 
receptor. The non-selectivity of phenoxybenzamine 
prevents the effects of surges of catecholamine release 
during the preoperative preparatory period. However, 
because of its non-selectivity, it also blocks the alpha-2 
receptors, especially those on the pre-synaptic membrane 
of adrenergic neuron terminals particularly at cardiac 
sympathetic nerve endings, leading to undesirable 
chronotropic and inotropic effects.7 The non-competitive 
covalent binding in the alpha receptors results in 
alkylation of the alpha receptor by a highly reactive 
carbonium ion formed by the cleavage of the tertiary 
amine of phenoxybenzamine. This leads to marked, 
prolonged blockade in the postoperative period, despite 
stopping the drug in the first 48 hours after surgery, and 
this may result in persistent central alpha-2 blockade. 
Patients are often very somnolent, would experience 
headaches, stuffy nose and consistent and marked 
postural hypotension.7,9  
 
Unfortunately, phenoxybenzamine is unavailable in the 
Philippines. Selective alpha-1 blockers have been used in 
lieu of phenoxybenzamine and to prevent the usual side 
effects of the non-selectivity of the drug. A retrospective 
study showing different preoperative medical 

management for laparoscopic treatment of 
pheochromocytoma was demonstrated at the Mayo Clinic 
and Cleveland Clinic in the United States. Patients from 
the former received predominantly phenoxybenzamine, 
while patients from the Cleveland Clinic were 
predominantly treated with selective alpha-blockers 
(either prazosin, doxazosin and terazosin). The 
intraoperative systolic and mean BP trends were lower, 
and the trend of having a shorter duration of hypertension 
is seen in the phenoxybenzamine group. However, there is 
less use of beta blockers and a relatively shorter time of 
hypotension post-operatively with selective alpha-1 
blockers. There were no differences in the postoperative 
surgical outcome in both groups and the hospital stay was 
comparable in both groups.10  
 
Prazosin, a drug with high first-pass metabolism, was 
used with the highest dose of 12 mg daily. Several case 
series showed good control of blood pressure with 
prazosin as their pre-operative drug of choice.11-13 
However, a study by Russell et al, claimed that 
phenoxybenzamine treatment provided better 
intraoperative stability to prazosin. The hypotensive effect 
of prazosin was due to the immediate effects of arteriolar 
dilation in a patient who has been in a state of 
venoconstriction and arteriolar vasoconstriction with low 
circulating blood volume.14  
 
Doxazosin has a high bioavailability, does not readily 
cross the blood-brain barrier and has a long duration of 
action allowing a once-a-day dosing. A case series showed 
that 20 patients with pheochromocytoma were treated 
successfully with doxazosin with doses from 2 to 8 
mg/day. Only one patient in the series developed postural 
hypotension. Preoperative control of arterial pressure was 
at least good as that achieved with phenoxybenzamine.9  
 
Terazosin is an alternative selective alpha-1 receptor 
blocker with pharmacokinetic characteristics similar to 
those of doxazosin but with a shorter half-life. The initial 
dose is 1 mg with a maximum dose of 20 mg at night. 
There is a paucity of cases where terazosin was used as a 
preoperative drug for BP control in pheochromocytoma. 
All our patients received terazosin as first line for pre-
operative blockade. The choice of terazosin was based on 
the availability and low cost of the drug in the Philippines. 
The initial dose in our patients was 1 mg/day and the 
maximum dose was 4 mg/day which controlled the 
patients’ blood pressures. Selective alpha blockers do not 
block the presynaptic alpha-2 receptors, thus 
norepinephrine release is not enhanced, preventing reflex 
tachycardia. They also have a shorter duration of action 
permitting a more rapid adjustment of dosage and 
reduced duration of postoperative hypotension.15 
However, the use of these agents may lead to 
supersaturation of the alpha receptors, and these drugs 
can be displaced by high levels of endogenous 
catecholamines.7 This may lead to elevations in blood 

pressure. Despite that, the patients given terazosin did not 
suffer from blood pressure elevations while on the drug, 
which may be safely given as a pre-operative blockade for 
pheochromocytoma patients in the absence of 
phenoxybenzamine. Since terazosin is readily available in 
the Philippines, this could be an alternative treatment for 
the preoperative management of pheochromocytoma in 
the country. 
 
One of our patients had diabetic ketoacidosis during 
admission. The elevation of glucose is due to the profound 
effect of elevated catecholamines on glucose tolerance. It 
also induces lipolysis, hepatic gluconeogenesis and 
inhibits peripheral glucose utilization. Elevated 
norepinephrine stimulates glycogenolysis, suppresses 
insulin secretion, and increases ketone production. 
Diabetic ketoacidosis is a rare complication of 
pheochromocytoma and has been reported in a few 
patients.16  
 
CONCLUSION 
  
Terazosin, a selective alpha-1 antagonist, at a maximum 
dose of 4 mg per day, may be safely given to Filipino 
patients diagnosed with pheochromocytoma as first line 
preoperative blockade. This may influence local guidelines 
in the country to consider terazosin as first line agent in 
the pre-operative management of pheochromocytoma. 
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or with hereditary thrombophilia are anticoagulated for 
longer duration due to high chances of recurrence.12 
   
Our case might be considered among the 65–80% of CVST 
cases with one or more identifiable causes. Here, the main 
cause being elevated triglyceridemia which may have 
played a role in increasing our patient’s thrombotic risk. 
This highlights a potential direct association between 
CVST and hypertriglyceridemia in the absence of other 
pre-disposing factors. If such a relationship between 
hypertriglyceridemia and CVST were to be found, new 
diagnostic measures might be warranted and this may also 
have an implication on the risk of recurrence and duration 
of anticoagulation in this group of patients. 
 
CONCLUSION 
  
Severe hypertriglyceridemia may trigger CVST.  In this 
rare case study, hypertriglyceridemia was the only 
predisposing risk factor for developing CVST. Our case 
highlights the need for clinicians to consider CVST among 
patients with uncontrolled hypertriglyceridemia. New 
diagnostic measures may become necessary which may 
also have an implication on the risk of recurrence and 
duration of anticoagulant therapy in this group of 
patients. 
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