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Pheochromocytoma Multisystem Crisis Behaving Like
Interstitial Pneumonia: An Autopsy Case
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Abstract

Pheochromocytoma multisystem crisis is a rare and life-threatening disease that is associated with numer-
ous symptoms and which is also difficult to diagnose. We herein report an autopsy case of a 61-year-old man
who died due to pheochromocytoma multisystem crisis. The patient complained of vomiting and breathless-

ness. Computed tomography showed a shadow-like region with a similar appearance to interstitial pneumonia.
The patient was diagnosed with takotsubo cardiomyopathy induced by severe lung disease based on the re-
sults of echocardiography and coronary angiography. The patient was treated for interstitial pneumonia. How-
ever, his condition rapidly deteriorated and he died 6 hours after arrival. We were later informed of his ex-
tremely high catecholamine serum levels. We found pheochromocytoma with hemorrhage at autopsy. The pa-
tient’s lungs showed acute passive congestion with edema and extravasation.
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Introduction

Case Report

Pheochromocytoma multisystem crisis (PMC) is an un-
usual state of pheochromocytoma. PMC is defined as the
presence of hypertension or hypotension, high fever, en-
cephalopathy and multi-organ failure. The successful treat-
ment of PMC demands a prompt diagnosis. However, it is
associated with numerous symptoms and is therefore diffi-
cult to diagnose.

We herein present the case of a man who presented with
vomiting and breathlessness after working a night shift. His
general condition and consciousness rapidly deteriorated and
he developed multi-organ failure and died 6 hours after his
initial presentation. We initially treated him for acute lung
failure with takotsubo cardiomyopathy. However, his disease
was subsequently diagnosed as PMC based on the autopsy
findings. PMC is a rare disease. We identified the lung
changes caused by a catecholamine storm at autopsy. In the
present study we review and discuss the literature on PMC.

A 61-year-old man was transported to our hospital by am-
bulance late at night. On the day before his admission, the
patient was fine. Twelve hours prior to his admission, he
worked a night shift. After returning home, he felt general
fatigue and nausea. He subsequently vomited many times
throughout the day, and began to feel breathless. At admis-
sion, his blood pressure was 170/110 mmHg and his heart
rate was 132 beats per minute. Later, his blood pressure in-
creased to 202/132 mmHg. At arrival his consciousness was
almost clear, but it later became clouded and he developed a
high fever. His respiratory condition rapidly deteriorated, to
the point that it ultimately necessitated intubation.

A blood analysis revealed the following findings: white
blood cell (WBC), 19,800/uL; C-reactive protein (CRP),
6.93 mg/dL; creatinine kinase, 741 TU/L. (MB isozyme, 57
IU/L); troponin-I, 7.867 pg/mL (Table 1). Transthoracic
echocardiography revealed diffuse severe hypokinesis at the
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mid-apex during left ventricular wall motion, in spite of a
base of hyperkinesis. Acute coronary syndrome was sus-
pected; we therefore performed cardio angiography, which
revealed that the patient’s coronary arteries were normal.
Based on the above findings, we diagnosed the patient with
takotsubo cardiomyopathy. Next, we performed chest X-ray
and computed tomography examinations (Fig. 1) to investi-
gate the cause disease. The chest X-ray film showed bilat-
eral congestion and interstitial shadows, while computed to-
mography showed patchy ground glass opacity and bilateral
infiltrative shadows and interstitial shadows. We diagnosed
the patient’s acute lung injury as interstitial pneumonia or
severe bacterial pneumonia. We therefore administered meth-
ylprednisolone (1,000 mg) and meropenem (1 g). When we
transferred him to the intensive care unit, his systolic blood
pressure was 220 mmHg and diastolic blood pressure was
110 mmHg. We therefore thought that he did not require
percutaneous cardiopulmonary support (PCPS) or intra-
aortic balloon pumping (IABP). However, 2 hours later, he
suddenly developed arrhythmia and his blood pressure de-

Table 1. Laboratory Data on Arrival.
Hematology Biochemistry
WBC 19,800 /uL TP 6.9 g/dL
RBC 546%10" /uL Alb 3.4 g/dL
Hb 15.7 g/dL AST 48 1U/L
Ht 464 % ALT 24 TU/L
Plt 40.4*103/uL LDH 343 IU/L
Coagulation yGTP 31 UL
PT 117 sec Thil 091 mg/dL
APTT 280 sec CK 741 IUL
Fib 5470 mgdiL ~ CKMB 37 UL
D-dimer 13 pgmL  BUN 35.6 mg/dL
Cre 1.24 mg/dL
Serology Na 131 mEq/L
BNP 407.4 pg/mL 46 mEQL
HbAlc 11.8 %
Cl 94 mEq/L
Ca 9.0 mg/dL
P 4.2 mg/dL
CRP 6.93 mg/dL
Troponin-I 7.867 pg/mL

creased to 40 mmHg. Five minutes later, he went into car-
diac arrest. We performed cardiopulmonary resuscitation, but
there was no return of spontaneous circulation. There was
no time to use PCPS or IABP. Our treatments were ineffec-
tive and he died 6 hours after arrival.

At autopsy, we found pheochromocytoma with hemor-
rhage of the right adrenal gland (Fig. 2). The patient’s lungs
showed acute passive congestion with edema and extravasa-
tion, without interstitial pneumonia (Fig. 3). The patient’s
heart had only mild extravasation but no changes. Later we
found that his catecholamine serum levels were extremely
high: epinephrine, 259,390 pg/mL (normal <100); nor-
epinephrine, 278,690 pg/mL (normal <100-500), dopamine,
3,832 pg/mL (normal <30), KL-6, 3,860 U/mL (normal
<500) (Table 2).

Discussion

PMC is a severe type of pheochromocytoma crisis, which
includes four components: multi-organ system failure, severe
hypertension and/or hypotension, high fever and encephalo-
pathy (1, 2). PMC is considered to be a great mimic disease
because it is associated with many symptoms and a severe
condition. We need to include catecholamine cardiomyopa-
thy caused by adrenal crisis in the differential diagnosis
when there is unidentified takotsubo like cardiomyopathy
without coronary artery stenosis. Because it involves an
acute exacerbation, PMC is difficult to diagnose based on
the results of an adrenal evaluation or the patient’s hormone
serum levels. Some case reports have shown that all surviv-
ing patients underwent surgery to remove a tumor (3). A
case report showed that the use of an extracorporeal mem-
brane oxygenation (ECMO) device improved a patient’s
condition and enabled elective surgery (4); ECMO is prob-
ably an effective measure in the treatment of PMC.

In the present case, the patient’s respiratory condition rap-
idly deteriorated and were could not correctly diagnose the
patient or decide to perform surgery. PMC was diagnosed at
autopsy. Due to the rarity of PMC there are no reports about
the combined lung findings of chest computed tomography

Figure 1.

(A): Chest X-ray showed congestion and interstitial shadow at bilateral. (B, C): Com-

puted tomography shows patchy ground glass opacity and infiltrative shadow, partial bilateral inter-

stitial shadows.
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Figure 2.
rhagic tumor macro. (B), (C): Pheochromocytoma with hemor-
rhages.

(A): Right adrenal grand, contains 4 cm hemor-

and pathology. In this case, chest computed tomography re-
vealed ground glass opacity and bilateral infiltrative shadows
that were predominant on the left side and which partially
contained interstitial shadows (Fig. 1). This finding is simi-
lar to that observed in patients with acute lung injury or
acute respiratory distress syndrome. In the differential diag-
nosis, acute interstitial pneumonia, legionella pneumonia and
alveolar hemorrhage were suspected based on the positon of
the segmental shadow. Because the patient’s general condi-
tion rapidly deteriorated, we treated him for acute interstitial
pneumonia or a severe bacterial infection with acute respira-
tory distress syndrome. Although we administered steroids
and antibiotics, they showed no clinical effect.

It is known that some drugs like steroids and D2 agonists
as well as contrast agent and caffeine may cause an adrenal
crisis (5-7). In the present case, the patient’s medical history

Figure 3. (A): Right and left lung; almost full of edema, con-
tains little air, oneside of weight is 1,000 g. (B), (C): Severe con-
gestion with edema and extravasation, fibrin-like thrombo ma-
terials in capillary.

included hypertension and diabetes. His usual systolic blood
pressure was 150 mmHg and his diastolic blood pressure
was 80 mmHg. With regard to the patient’s diabetes, he was
being treated with a 4-drug combination therapy, but he had
poor glycemic control and had refused the insulin treatment.
Although the cause of his symptoms was not clear, it is con-
sidered possible that the administration of a contrast agent
for coronary angiography and steroid pulse therapy hastened
the progression of the disease.

Chest computed tomography showed various shadows, we
evaluated the shadows pathologically. The lung pathological
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Table 2. Laboratory Data Later.

Catecholamine Normal range Immunological Normal range
Epinephrine 259,390 pg/mL <100  PR3-ANCA <1.0 U/mL <1.0
Nor- Epinephrine 278,690 pg/mL <100-500 MPO-ANCA <1.0 U/mL <1.0
Dopamine 3,832 pg/mL <30 KL-6 3,860 U/mL <500
findings were severe pulmonary edema and capillary micro-
References

hemorrhage. There was no interstitial pneumonia. A review
article noted that the excessive secretion of catecholamine is
responsible for several types of pulmonary edema (8, 9),
which are observed in adult respiratory distress syndrome.
Pulmonary edema resulting from the excess secretion of
catecholamine was the main cause of the patient’s severe
respiratory condition. In addition to this, exposure to exces-
sive levels of catecholamine causes capillary shrinkage and
micro-hemorrhage. In the present case, the patient’s KL-6
level increased to 3,860 IU/L; however, the pathological ex-
amination revealed no interstitial changes. Elevated levels of
KL-6 are seen in lung injury patients, especially those with
ARDS (10). In the present case, the patient’s elevated KL-6
level may have been the result of a lung injury induced by
the excessive secretion of catecholamine. According to the
above results, the lung shadows detected by computed to-
mography were considered to be severe pulmonary edema
with capillary micro-hemorrhage induced by the excessive
secretion of catecholamine that was revealed in the patho-
logical examination.

In some cases, the excessive secretion of catecholamine
causes severe pulmonary lung edema, including capillary
micro-hemorrhage. There was some difficulty in diagnosing
this condition by computed tomography. PMC is associated
with various symptoms and mimics other conditions. When
multiple organ system failure and high fever, encephalopa-
thy, and blood pressure abnormalities are present, such as
the findings that were observed in the present case, we need
to consider the possibility of PMC.
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