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【 CASE REPORT 】

Decreased Serum Adiponectin Level during Catecholamine
Crisis in an Obese Patient with Pheochromocytoma
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Abstract:
We herein report the case of a 37-year-old man with both pheochromocytoma and visceral fat accumula-

tion and describe the sequential changes in his adiponectin levels throughout the clinical course from

catecholamine crisis until the follow-up for adrenalectomy. His adiponectin level decreased during catechola-

mine crisis and increased after adrenalectomy. However, his adiponectin level decreased again at two years

postoperatively when his visceral fat area greatly increased. This case suggests that catecholamines and vis-

ceral fat volume may affect adiponectin metabolism in subjects with pheochromocytoma, which may precipi-

tate cardiovascular complications in this endocrine disease.
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Introduction

Pheochromocytoma is a catecholamine-producing-tumor

that is usually derived from the adrenal medulla (1).

Catecholamine crisis is a life-threatening condition in this

disease because of the excessive secretion of catecholamines

from the tumor, which presents spontaneously or as the re-

sult of several inducing factors (2). Patients with pheochro-

mocytoma are usually lean because of adipose tissue lipoly-

sis by catecholamines. However, recent lifestyle changes

have increased the number of obese individuals, including

those with pheochromocytoma.

Adiponectin is an adipocyte-derived plasma protein with

anti-diabetic, anti-inflammatory, anti-atherogenic, and anti-

cardiomyopathic properties (3). Adiponectin levels are regu-

lated by various factors and altered in different conditions.

The levels have been found to be decreased in subjects with

abdominal obesity, a central feature of metabolic syn-

drome (3). Although catecholamines are metabolic regulators

of adipose tissue, their effects on adiponectin remain un-

clear. Furthermore, the adiponectin levels of patients with

pheochromocytoma are controversial, with reports of their

being increased (4), decreased (5), or unchanged (6). To

date, there are no studies investigating the relationship be-

tween the adiponectin levels and visceral fat area (VFA) in

pheochromocytoma patients.

We herein report a patient with both abdominal obesity

and pheochromocytoma and describe the sequential changes

in the adiponectin levels as well as the VFA throughout the

clinical course, from catecholamine crisis to recovery.

Case Report

A 37-year-old man was diagnosed with hypertension and

obesity at an annual health checkup, followed by further ex-

aminations in which a left adrenal tumor was revealed. Sub-

sequently, he was referred to our hospital for endocrinologi-

cal evaluations and was scheduled to be hospitalized. His

height and body weight were 168 cm and 91 kg [body mass

index (BMI): 32.2 kg/m2], respectively. Five days later, he

presented to the emergency room of our hospital with a

complaint of general fatigue and left abdominal pain. He

had severe hypertension with a blood pressure of 234/120

mmHg and exhibited sinus tachycardia of 146 beats per

minute. He was admitted to the intensive care unit with a di-

agnosis of catecholamine crisis, probably due to pheochro-

mocytoma. We started antihypertensive therapy using phen-

tolamine, nicardipine, and doxazosin, which kept his blood

pressure and heart rate under control.
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Figure　1.　At the time of admission, abdominal CT imaging showed a left adrenal tumor, inhomoge-
neous inside and surrounded by panniculitis [diameter 65 mm (arrow)] and visceral fat area of 153 
cm2 (A). On day 8, CT showed necrosis in the left adrenal tumor (arrow) and periadrenal fat strand-
ing (B).
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Table.　Laboratory Tests on Admission.

Complete blood count
Reference 

ranges
Hormone

Reference 

ranges

WBC (/μL) 15,900 3,500-8,500 ACTH (pg/mL)

Cortisol μg/dL)

TSH μIU/mL)

FT4 (ng/dL)

Intact PTH (pg/mL)

Calcitonin (pg/mL)

renin activity (ng/mL/hr)

Aldosteron (pg/mL)

DHEA-S μg/dL)

Adrenaline (ng/mL)

Noradorenaline (ng/mL)

Dopamine (ng/mL)

urinary metanephrine (mg/day)

urinary normetanephrine (mg/day)

urinary VMA (mg/day)

17.4

20.8

0.49

0.97

107

17.0

12.3

314

64

3.8

6.7

0.03

11

5.6

49.4

7.2-63.3

4.0-19.3

0.35-4.94

0.70-1.48

10-65

15.0-86.0

0.2-2.3

30-159

98-516

0.0-0.17

0.15-0.57

<0.03

0.05-0.23

0.07-0.26

1.5-4.3

RBC (/μL) 517×104 430-570

Hb (g/dL) 16.7 13.5-17.5

Plt (/μL) 32.1×104 12.0-38.0

Blood Chemistry
Reference 

ranges

AST (IU/L)

ALT (IU/L)

LDH (IU/L)

ALP (IU/L)

CK (IU/L)

AMY (IU/L)

TP (g/dL)

Alb (g/dL)

T-Bil (mg/dL)

BUN (mg/dL)

Cre (mg/dL)

Na (mEq/L)

K (mEq/L)

Cl (mEq/L)

Ca (mg/dL)

glucose (mg/dL)

HbA1c (%)

CRP (mg/dL)

19

25

178

247

52

71

8.3

4.9

1.06

16

0.63

136

3.4

100

9.7

239

5.0

0.54

10-37

4-40

100-211

98-328

60-250

33-120

6.7-8.3

3.8-5.1

0.20-1.20

8-20

0.30-0.90

135-147

3.6-5.0

98-108

8.2-10.2

60-110

4.3-5.8

<0.3

Urinalysis

Protein

Glucose

Ketone

Occult Blood

(1+)

(1+)

(1+)

(2+)

His white blood cell count on admission increased with a

slight rise in C-reactive protein (Table). The plasma glucose

level increased over 200 mg/dL, despite a normal HbA1c

value. Other routine laboratory test data, including findings

for the liver function, renal function, and electrolyte levels,

were normal. The diagnosis of pheochromocytoma was con-

firmed by the marked elevation of catecholamines and their

metabolites in the plasma and urine (Table).

On day 8, his blood pressure level rose to 200 mmHg,

with recurrence of left-sided abdominal pain. Computed to-

mography (CT) revealed a left adrenal tumor, inhomogene-

ous inside and surrounded by panniculitis, on the day of ad-

mission (Fig. 1A), and necrosis in the left adrenal tumor and

peri-adrenal fat stranding were also noted (Fig. 1B). Because

of the unstable blood pressure, we chose conservative ther-

apy with α- and β-adrenoceptor blockade instead of emer-

gency adrenalectomy. The catecholamine crisis and abdomi-

nal pain gradually resolved, and he was discharged from the
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Figure　2.　Macroscopic examinations of the resected tumor revealed massive necrosis, probably due 
to ischemia rather than tumor necrosis (A). Hematoxylin and Eosin staining (×100) showed necrotic 
tissue (N) and viable pheochromocytoma tissue (P). Limited viable tumor tissue revealed no malig-
nant cells (B).
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hospital on day 23. On day 37, he underwent successful left

adrenalectomy at the Department of Urology in our hospital.

Macroscopic (Fig. 2A) and microscopic (Fig. 2B) examina-

tions of the resected tumor revealed massive necrosis, prob-

ably due to ischemia rather than tumor necrosis. The limited

viable tumor tissue revealed no malignant cells. Browning of

adipocytes in the adipose tissue surrounding the tumor was

not observed.

The VFA was measured by CT at the umbilical level us-

ing the FatScan software program (N2system, Osaka, Ja-

pan) (7). The serum adiponectin levels were measured using

an enzyme-linked immunosorbent assay kit (Otsuka Pharma-

ceutical, Tokyo, Japan) (8). On the day of admission at the

time of the catecholamine crisis, his VFA was 153 cm2, and

his serum adiponectin level was 6.9 μg/mL (Fig. 3). After

adrenalectomy, his VFA decreased slightly, and his adi-

ponectin level increased to 7.8 μg/mL. The VFA at 6 months

postoperatively remained unchanged at 148 cm2, and the adi-

ponectin level at 12 months postoperatively also did not in-

crease (8.0 μg/mL). At 2 years postoperatively, the VFA in-

creased to 224 cm2, and the serum adiponectin level de-

creased to 7.4 μg/mL (Fig. 3).

Homeostasis model assessment of insulin resistance

(HOMA-IR), a marker of insulin resistance, decreased after

adrenalectomy and increased at two years postoperatively

(Fig. 3). Homeostasis model assessment of β-cell function

(HOMA-β), a marker of insulin secretion, increased with the

increase in HOMA-IR.

Discussion

In this case report, we describe changes in the serum adi-

ponectin levels and VFA throughout the clinical course from

catecholamine crisis to the postoperative follow-up period.

To our knowledge, there have been no such reports in the

literature. Furthermore, our patient was obese with a marked

accumulation of visceral fat. Most patients with pheochro-

mocytoma are lean and rarely develop visceral fat obe-

sity (9), as catecholamines induce lipolysis. The effects of

catecholamines are greater in visceral fat than in subcutane-

ous fat, possibly due to different quantities of β-adrenergic

receptors expressed in the adipose tissue (10). However, be-

cause of recent lifestyle changes, such as the adoption of

fat-rich, high-energy diets and physical inactivity, the num-

ber of obese subjects-including those with

pheochromocytoma-has increased. Because both catechola-

mine and visceral fat volume (3) can be regulators of adipo-

cytokine metabolism, we were very interested in the serum

adiponectin levels in our obese patient with pheochromocy-

toma.

Our patient had a lower serum adiponectin level during

the catecholamine crisis than after adrenalectomy. Elenkova

et al. similarly reported that adiponectin levels were lower in

subjects with pheochromocytoma than in healthy controls,

and the levels increased after adrenalectomy despite postop-

erative weight gain (4). Conversely, Isobe et al. reported that

adiponectin levels were significantly higher in patients with

pheochromocytoma who dominantly produce noradrenaline

than in healthy controls (5). They speculated that noradrena-

line might promote adiponectin production, thereby leading

to protection against diabetes in this type of pheochromocy-

toma. However, our patient had a different type of pheo-

chromocytoma that equally produced adrenaline and norad-

renaline. Conversely, Bosanska et al. reported that adi-

ponectin levels remained unchanged after adrenalectomy, as

the normalization of catecholamines was canceled because

of postoperative weight gain (6). Recent in vitro studies

have demonstrated that the expression of adiponectin

mRNAs is downregulated by β-adrenergic stimuli (11, 12)

and that adiponectin release from isolated rat adipocytes was

suppressed by high-dose adrenaline (13). Intratumoral hem-

orrhaging is a precipitating factor of catecholamine cri-

sis (2), and the adrenaline level in our patient actually

showed a 22-fold increase from the upper limit of the nor-
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Figure　3.　The time course of the visceral fat area and serum adiponectin level. The visceral fat area 
(orange-colored area) was measured on CT cross-sectional scans obtained at the umbilical level in the 
spine position. Homeostasis model assessment of insulin resistance (HOMA-IR) = FPG (mg/dL) × 
fasting IRI (μU/mL)/405. Homeostasis model assessment of β-cell function (HOMA-β) = 360 × fasting 
IRI (μU/mL)/(FPG-63).
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mal range. Thus, excessive catecholamine during the crisis

seems to be responsible for the reduced level of serum adi-

ponectin in our patient.

Physical inactivity and overeating in our patient gradually

increased the visceral fat volume after adrenalectomy, and

his adiponectin level decreased again two years postopera-

tively. A negative correlation has been shown between serum

adiponectin levels and the VFA in healthy people (3, 14).

Inflammatory cytokines, including tumor necrosis factor

(TNF)-α and interleukin (IL)-6, might be intermediary fac-

tors for this correlation; however, the details of the mecha-

nism remain unclear. Adiponectin is an adipocyte-derived

plasma protein with anti-inflammatory, anti-atherogenic,

anti-diabetic, and anti-cardiomyopathic properties. Serum

adiponectin levels have been found to be reduced in subjects

with metabolic syndrome, which is associated with increased

risks of cardiovascular disease and diabetes (3). Some re-

ports have shown a high incidence of atherosclerotic compli-

cations in patients with pheochromocytoma (15, 16). Fur-

thermore, various types of cardiomyopathies are known to

develop frequently in pheochromocytoma (17). These car-

diovascular complications in pheochromocytoma may be

precipitated by not only catecholamine excess but also hy-

poadiponectinemia; however, further studies are required.

Plasma adiponectin levels have been reported to be 5-10

μg/mL in healthy subjects (8) and <4 μg/mL in subjects at

high risk for diabetes or cardiovascular disease (18, 19). The

adiponectin levels in our patient were not markedly low, de-

spite his obesity. However, adiponectin levels vary consider-

ably among individuals, and our patient may have had cer-

tain features protecting him from adiponectin decrease. Al-

though the absolute values of adiponectin may not have

been pathological in this particular patient, determining

whether or not adiponectin levels can be changed by not

only the visceral fat volume but also catecholamine status in

pheochromocytoma patients would be a meaningful finding.

In this case report, we were unable to measure other adi-

pocytokines, such as leptin and resistin. One report de-

scribed a reduction in plasma leptin in a patient with pheo-

chromocytoma (20), whereas another report suggested no

changes (6). Wocial et al. reported that acute catecholamine

excess affects the plasma leptin level, while chronic catecho-

lamine excess does not (21). Further investigation into possi-

ble changes in leptin during the clinical course in patients

with pheochromocytoma is required.

In conclusion, we described the sequential changes in se-

rum adiponectin levels in a patient with both pheochromocy-

toma and visceral fat accumulation. The serum adiponectin

level was low during catecholamine crisis and increased af-

ter adrenalectomy. However, it decreased again two years

postoperatively when the visceral fat accumulation increased

because of an unhealthy lifestyle. Adiponectin metabolism is
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altered by catecholamines and the visceral fat volume in

pheochromocytoma, which may affect the pathophysiologi-

cal condition in this endocrine disease.
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