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INTRODUCTION

Pheochromocytomas are chromaffin cell 
tumors that arise in the adrenal medulla and 
sympathetic ganglia. Pheochromocytoma is 
diagnosed based on clinical manifestation, 
plasma and urine catecholamine determina-
tion, and abdominal ultrasonography, radio-
logic assessment, and finally intraoperative 
findings. Signs and symptoms of pheochro-
mocytoma include hypertension, tachycardia, 
palpitations and sweating, all attributable 
to excessive release of catecholamines [1, 
2]. Few reports describe the abnormality in 
coagulation [3]. We show here that a case of 
pheochromocytoma, whose increased activity 
of coagulation was reversed by adrenalecto-
my. Of note, rare symptom of hemoptysis in 
this patient appears to correlate with abnor-
mality in coagulation. 

CASE PRESENTATION

A 59-year-old woman with an 8-year his-
tory of hypertension was treated with medi-

cation by her family doctor. About 3 months 
prior to admission, she complained of palpi-
tations, excessive sweating and weight loss (6 
kg in 3 months). Five days before admission, 
the anti-hypertensive agent was changed 
to a β-adrenergic antagonist, because the 
patient complained of palpitations again. 
On January 18, 2001, the patient developed 
massive hemoptysis of fresh blood and was 
transported to the emergency room at Tokai 
University Oiso Hospital. She was admitted 
for diagnostic and therapeutic interventions.

Physical examination showed a blood 
pressure of 190/100 mmHg and pulse rate 
of 108 beats/min. Ejection type systolic mur-
mur was evident in the second interspace 
along the left sternal border. A fourth sound 
was audible. Chest auscultation revealed 
moist rales in both lungs. Laboratory data on 
admission indicated liver dysfunction and 
hypoxemia (Table 1) . A chest radiograph 
on admission demonstrated patchy infiltra-
tion centrally in both lungs as well as in 
periphery (Fig. 1). The perihilar infiltrates 
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We treated a 59-year-old woman presenting with hemoptysis, a rare symptom of pheochro-
mocytoma. Multiple factors including hypertension caused by sudden catecholamine release 
may result in pulmonary edema. It should be noted that the increased activation of co-
agulation cascade, which was demonstrated by increased thrombin-antithrombin III complex 
(TAT) and prothrombin fragment factor 1 and 2 (F1＋2), as well as endothelial or platelet 
stimulation evidenced by the increased plasma von Willebrand factor, may have contributed 
to hemoptysis. These abnormalities were normalized after adrenalectomy. Our case indicates 
the important role of catecholamine in coagulopathy and possibly in vasculopathy. 
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consisted of alveolar consolidation associated 
with air bronchogram, while the interstitial 
components was associated with Kerley’s 
B lines. Thoracic computed tomography re-
vealed bilateral diffuse perihilar infiltration 
including air bronchograms, a periphery 
scattered infiltrates in the lung (Fig. 2) . 

Table 1  Laboratory data on admission

Fig. 1  Chest X-ray on the admission day
Alveolar consolidation with air broncho-
gram is embeded mainly in the central 
portion of the lung, while Kerly’s B 
lines, interstitial components, are ob-
served at periphery of right lower lung.

Fig. 2  Thoracic CT on admission
Patchy and geographic air-space filling 
are seen in the bilateral lungs.

One day after admission, the infiltrates had 
resolved almost completely with supportive 
therapy, including supplemental oxygen and 
intravenous antihypertensive agents (Fig. 3). 
A laryngogram as well as bronchoscope per-
formed subsequently did not identify the site 
of bleeding. Hemoptysis no longer occurred 
after the admission.

Further laboratory assessment is sum-
marized in Table 2. Plasma adrenaline, nor-
adrenaline, and dopamine concentrations 
were elevated to 560 ng/ml, 5671 ng/ml, 
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and focal signal abnormalities written in the 
tumor suggested hemorrhage and necrosis. 
131I − metaiodobenzylguanidine using scintig-
raphy, adrenaline analogue, localized uptake 
to the left adrenal gland, ruling out multiple, 
extra-adrenal, and metastatic pheochromocy-
toma (Fig. 5). Accordingly, we diagnosed the 
patient with secondary hypertension caused 
by pheochromocytoma.

The adrenal tumor was resected success-
fully on February 15, 2001. It measured 
8 .5×9.5×7.5 cm, and was encapsulated 

and 37 ng/ml respectively. Thrombin-
antithrombin III complex, von Willebrand 
factor, and prothrombin fragment factor 
1 and 2 increased to 22 .7 ng/ml, 224%, 
and 1.62 nmol/L, respectively (Table 3) . 
Furthermore 24 -h urinary excretion of 
homovanillic acid and vanillymandelic acid 
were increased 10 .4 ng/ml/day and 125 
ng/ml/day, respectively (Table 2). Magnet 
resonance imaging (Fig. 4) confirmed the 
presence of a large mass about 8×8×9 cm. 
The mass arose from the left adrenal grand, 

Fig. 3   Chest X-ray (one day 
after admission)
Inf i l t rates  d isap -
peared almost com-
pletely within one 
day.

Table 2  Laboratory and urinary evaluations of catecholamine products

Fig. 4   Axial T1-weighted image of pheochromo-
cytoma
Axial T1-weighted image shows a large 
left-sided adrenal lesion with central area 
of hyperintensity. The small focus of hy-
perintensity may reflect hemorrhage and 
necrosis.
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(Fig. 6). The cut surface was reddish, with 
areas of hemorrhage. The microscopic and 
histochemical findings were compatible with 
pheochromocytoma.

Postoperatively, the patient had only 
mild hypertension without paroxysms. High 
serum concentrations of adrenaline and 
noradrenaline, and increased urinary ho-
movanillic acid and urinary vanillymandelic 

acid excretion normalized after operation 
from 560 ng/ml, 5671 ng/ml, 10.4 mg/day 
and 125 mg/day to 18 ng/ml, 751 ng/ml, 
2 .6 mg/day and 3.0 mg/day, respectively 
(Table 2). Elevated thrombin-antithrombin 
III complex, von Willebrand factor, and pro-
thrombin fragment factor 1 and 2 decreased 
22.7 ng/ml, 224%, and 1.62 nmol/L to 3.4 
ng/ml, 133% and 1.43 nmol/L, respectively 

Table 3  Coagulant factors before and after surgery

Fig. 5   Metaiodobenzylguanidine (MIBG) 
scintigraphy
MIBG selectively accumulates 
more rapidly in pheochromo-
cytoma than in normal tissue. 
MIBG localized uptake to the left 
adrenal gland, ruling out mul-
tiple, extra-adrenal and metastatic 
pheochromocytoma.

Fig. 6   Pheochromocytoma
The adrenal tumor measured 8.5×9.5×7.5 cm, and was encapsulated.
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(Table 3).

DISCUSSION

The present case demonstrated rare 
symptom of hemoptysis as well as increased 
coagulation activity, which is reversed by the 
resection of pheochromocytoma using or-
thodox method [1]. Previously, Frymoyer et 
al. [4] have demonstrated the possible causes 
and suspected mechanisms of hemoptysis in 
a patient with pheochromocytoma, although 
the combined abnormalities in coagulation 
were not reported.

Based on the previous report, first, 
marked paroxysmal elevation of blood pres-
sure induced by sudden catecholamine re-
lease may precipitate pulmonary venous hy-
pertension, leading to pulmonary edema and 
hemoptysis [4]. In our patient, substituting
β-adrenergic blockade for the previous anti-
hypertensive strategy may have enhanced 
pressor response to endogenous noradrena-
line. Occurrence of pulmonary edema in our 
patient is supported by the nearly complete 
resolution within 24 hours initially present 
in radiograph.

Second, catecholamines released from the 
tumor may cause vascular injury resulting 
in abnormalities of the coagulation system. 
Ljungner et al. [3] reported significantly 
higher circulating concentrations of plasmin-
ogen activator before pheochromocytoma 
surgery than after, and these had normalized 
at 6 months. Increased synthesis of plasmino-
gen activator in response to elevations of en-
dogenous catecholamines was postulated. We 
not only assessed fibrinolytic activity in our 
case, but also examined coagulant param-
eters including augmented partial thrombo-
plastin time, prothrombin time, antithrom-
bin III, prothrombin fragment factor 1 and 2, 
von Willebrand factor, thrombin-antithrom-
bin complex, protein C, thrombomodulin. 
Plasma thrombin-antithrombin complex, 
prothrombin fragment factor 1 and 2, which 
directly indicate thrombin formation were 
greatly increased on admission and returned 

to the normal range after resection of the 
pheochromocytoma. This finding strongly 
suggests the activity of coagulation cascade 
by catecholamine, although the mechanisms 
are still to be elucidated. Moreover, our 
findings suggest the role of catecholamine 
in endothelial dysfunction, which was sup-
ported by increased von Willebrand factor 
before adrenalectomy and its reverse by 
operation. Adrenaline has been found to 
stimulate exocytosis of von Willebrand fac-
tor from endothelial Weibel-Palade bodies 
[5, 6]. Our finding of a marked increase in 
plasma von Willebrand factor is suggestive 
of such stimulated exocytosis. Increases in 
plasma thrombin-antithrombin III complex, 
prothrombin fragment factor 1 and 2, and 
von Willebrand factor imply that adrenaline-
induced secretory activity in endothelial cells. 
However, it is not clear why catecholamine 
effects were limited to these as opposed to 
other coagulant factors. Further work is 
needed to clarify the consequences of coagu-
lant factor increases in response to catechol-
amines released by pheochromocytomas.
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