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Highly Concentrated Vascular
Endothelial Growth Factor in
Crow-Fukase Syndrome With High
Output Heart Failure : A Case
Report
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Crow-Fukase syndrome is a disease of plasma cell dyscrasia. Congestive heart failure is the biggest
complication affecting the prognosis. A 57-year-old male was admitted with edema and low grade fever.
Globe and stocking type polyneuropathy, increased levels of adrenocorticotropic hormone and thyroid-
stimulating hormone, serum M-protein component of the immunoglobulin A-A type, skin polypoid lesion,
and organomegaly including cardiomegaly were observed. The diagnosis was Crow-Fukase syndrome
based on these clinical features. High output heart failure and pulmonary hypertension were determined
with a cardiac catheter. Diuretics and angiotensin converting enzyme inhibitor were effective to control his
overhydration. The level of serum vascular endothelial growth factor was markedly increased and might be
responsible for the manifestation of this syndrome with cardiac involvement.
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INTRODUCTION

Crow-Fukase syndrome is a disease of plasma
cell dyscrasia which is associated with polyneu-
ropathy, endocrinopathy, M-protein, skin lesions
and organomegaly'". Congestive heart failure is the
most important factor affecting the prognosis™.
Although the etiology of Crow-Fukase syndromeis
not known, recent reports have suggested that
serum vascular endothelial growth factdrl VEGFO
plays an important role®'®". We report a case of
Crow-Fukase syndrome with high output heart fail-
ure and pulmonary hypertension associated with

serum VEGF elevation.

CASE REPORT

A 57-year-old male was admitted to our hospital
for further examination of cardiomegaly on
February 26, 1996. He had suffered foot edema,
numbness of lower extremities and low grade fever
for 6 months before admission. The following
physical factors were recorded at the time of admis-
sion: height, 160 cm; body weight, 62.4kg; body
temperature, 37.2°C; blood pressure, 160/ 74mmHg;
and pulse rate, regular at 92beats/min. Physical
examination revealed diffuse skin pigmentation
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with polypoid skin tumor and pitting edema of the
lower extremities. Clubbing was not detected. The
jugular vein was dilated. A systolic murmur was
audible at the third intercostal space near the left
sternal border! LevineO /00 O No lung rales were
detected. The abdomen was distended and
hepatosplenomegaly was detected. Neurological
examination revealed diminished bilateral patella
and Achilles tendon reflex. Complete blood cell
count showed normocytic normochromic anemia
0 erythrocyte countJ 332x 10%u |, hemoglobin
value 10.1g/dl, hematocrit valued 30.5%[with
norma white cell and platelet count. Blood chem-
istry revealed mild hypocholesterolemi@l total cho-
lesterol O 121 mg/dI0] slightly decreased cholin-
esterasél 1251U/ICand mild elevation of blood
urea nitrogenl 25.1mg/dIl] C-reactive protein level
was 1.0mg/dl. Serum immunoglobulin A level was
elevated] 735mg/dICand serum immunoelec-
trophoresis revealed an M-protein component of
the immunoglobulin A-A type without urine Bence
Jones protein. Adrenocorticotropic hormone was
elevated! 82 pg/miOvith normal cortisol level and
free T; level was slightly decreasedl 1.75pg/dI0]
with mild thyroid-stimulating hormone elevation
0 4.0 IU/mIO Serum thiamine level was slightly
lovil 17 ng/mliCand mild elevation of serum inter-
leukin-6 was observed! 4.3pg/mlIC] Renin activity,
aldosterone and catecholamines adrenaline, nora-
drenaline and dopaminelin the plasmawere al nor-
mal.

Chest radiography revealed cardiomegaly] car-
diothoracic ratiod 56%[Wwith mild pulmonary con-
gestionl Fig. 100 Electrocardiography showed R
wave retraction in leads 50114, biphasic T wavein
leads(],0 05 and ST segment depression in leads
0 andOs00F Fig. 20 Abdominal computed
tomography showed hepatosplenomegaly with mild
ascites. The conduction velocities of the median
nerve and tibian nerve were decreased. Bone
scintigraphy showed no osteolytic or osteoclastic
lesion. Bone marrow puncture showed mild plas-
macytosis without plasmacytoma. Lumbar puncture
was not performed. Echocardiography showed |eft
ventricular hypertrophy and dilation with normal
contractilityl interventricular septal thickness, left
ventricular posterior wall thickness, left ventricular
end-diastolic diameter, left ventricular end-systolic
diameter and ejection fraction were 14, 12, 65,
40mm and 68% respectively[l The left atrium and
aortic root were dightly dilated and mild pericar-

Fig. 1 Chest radiograph on admission

dial effusion was detected left atrial diameter and
aortic diameter were 38 and 40mm ; Fig. 30
Doppler echocardiography showed mild aortic
valve stenosil pressure gradient 0 20mmHgCand
moderate tricuspid regurgitationl estimated right
ventricular pressured 52mmHgCl Based on these
signs and laboratory data, the diagnosis was Crow-
Fukase syndrome.

Diuretic administrationl furosemide, 40mg/day
was started for the treatment of edema and ascites.
Stress thallium myocardial scintigraphy showed no
perfusion defect. Right heart catheterization per-
formed on 26th day under no medication revealed
pulmonary hypertension and high cardiac output
with low systemic and pulmonary vascular resis-
tancil Table 100 Oxygen saturation evaluated at the
cardiac catheterization did not show any significant
shunt between the right and left hearffl Table 200
Selective coronary angiography was normal and
left ventriculography showed left ventricular dila-
tion with normal contractility. Histological exami-
nation of the biopsy specimen obtained from the
left ventricle showed mild myocardia hypertrophy
with disarray. The diagnosis was high output heart
failure with pulmonary hypertension.

In addition to the treatment with diuretics for
overhydration, hypertension with left ventricular
hypertrophy was treated with calcium antagonist
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Fig. 2 Electrocardiogram on admission

O amlodipine, 5mg/dayCand angiotensin converting
enzyme inhibitor] derapril, 30mg/day[l In the
absence of severe neurological deficit, no steroid
hormone was used. He was discharged after the
improvement of pulmonary congestion, ascites and
pitting edema. Blood urea nitrogen, creatinine and
serum potassium ion levels increased, furosemide
level was decreasefll 40 — 20mg/dayand deraplil
medication was stopped.

His clinical signs and laboratory data have not
changed for 7 years during follow up in the outpa
tient clinic. Organomegaly has persisted as deter-
mined by abdominal computed tomography and
echocardiography. However, serial echocardiogra-
phy showed diminished left ventricular volume and
right ventricular systolic pressurél left ventricular
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end-diastolic diameter, end-systolic diameter and
estimated right ventricular systolic pressures were
58 mm, 38mm and 45mmHg on May 19, 1999;
52mm, 35mm and 26 mmHg on June 11, 2003
Marked elevation of vascular endothelial growth
factdnl 1,280pg/miCand dlight elevation of hepato-
cyte growth factdr] 0.42pg/miCivere observed dur-
ing follow up at the outpatient clinic on June 11,
2003. He was readmitted to our hospital for the
increase of ascites despite treatment with diuretics
on January 16, 2004. Osteosclerotic lesion was
found in his left iliac bone for the first time. He was
referred to the division of hematology of another
hospital for treatment with melphalan and pred-
nisolone.
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Fig. 3 Echocardiogramson admission
A: Parasternal long-axis B-mode view in enddiastole.
B: M-mode view of the right ventricle, aorta and left
atrium.
C: M-mode view of the mitral valve.
D: M-mode view of the |eft ventricle at the level of the
chordae tendineae.

DISCUSSION

We did not follow the recommended strategy
using alkylators with or without steroid hormone in
the present patient because: clubbing, a sign asso-
ciated with shorter survival, was not detected and
extra vascular volume overload was controllable
with diuretics’™; neurological deficit was mild and
gait disturbance was not detected; the prognosis
was reported to be better in a recent review’than in
former cases®™ median survival 165 months vs 33
months]; and VEGF, a useful marker associated
with the effect of treatment® °-, could not be mea-

Table 10 Hemodynamic findings

Pulmonary capillary wedge pressurel] 14 mmHgO
Pulmonary artery pressurel] 43/17 mmHgO
Right ventricular pressurél EDPC O 42/8] 7TCmmHgO
Right atrial pressurel] 5 mmHgOd
Left ventricular pressurél EDPO [ 182/0) 13CmmHgO
Aortic pressurel] 160/74 mmHgO
Cardiac output] 11.2 I/min0
Cardiac indexd 6.63 I/min/m?Q
Stroke volumeld 183.0 ml/beat]
Stroke indexO 108.3 ml/beat/m?[]
Total vascular resistancel] 727.8 dyridsedIcmt 5[]
Total pulmonary resistance 192.5 dyriJsedIem® 50
Heart rate] 62 beats/minC]
Body surface area 1.69 m?

EDPC end-diastolic pressure.

Table 200 Oxygen saturation at cardiac catheterization

Site Saturatiofl %0 O
Superior vena cavall 88.000
Inferior vena cavall 88.60
Right atrium0 80.00
Right ventriclel 85.50
Proximal pulmonary artery[] 85.00
Distal pulmonary artery(d 8440
Left ventricled 98.20
Aorta 98.2

Samples were obtained from the patient breathing room air.

sured at the first admission without a commercialy
available kit. The use of vasodilating agents for the
lowering of the blood pressure may have increased
cardiac output. However, loop diuretics may have
canceled the adverse effect of the vasodilating
agents and controlled the signs of overhydration
without additional use of thiazide or spironolac-
tone. However, we planned chemotherapy for the
osteosclerotic lesion and refractory ascites despite
reduced cardiac output and improved cardiomegaly
with diuretic treatment after 7 years follow-up.

The cause of one third of deaths in patients with
this syndrome is congestive heart failure’™. On the
other hand, the elevation of serum VEGF probably
causes the symptoms of this syndrome® ", Only a
few reports have evaluated the relationship between
VEGF and hemodynamic disorder of this syn-
drome. A case with serum VEGF elevation and
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high output heart failure showed decrease in both
pulmonary and systemic vascular resistance®”. The
removal of plasmacytoma decreased the serum
VEGF level and improved clinical symptoms.
Therefore, elevated serum VEGF can explain many
of the clinical features containing cardiac manifes-
tations in this syndrome. Although the hemody-
namic disorder in our case was sSimilar to theirs, we
could not measure VEGF at the first admission. The
time interval from the first admission till the mea-
surement of VEGF was long. Therefore, elevated
serum VEGF could not be proved as the cause of
the high output heart failure in our case. However,
low grade fever under 38°C, mild anemia and
dlightly decreased serum thiamine level could not
explain the marked increase in cardiac output and
decrease in vascular resistance. Furthermore, we
used neither steroid hormone nor akylating agents
that influence serum VEGF level. Therefore, the
serum VEGF level may have been high from the
beginning of heart failure and caused the clinical
featuresin our case.

Steroid treatment improved the pulmonary
hypertension and high VEGF level in another
case®. The pulmonary hypertension may have been
caused by the increase in vascular resistance.
Presumably a vicious cycle was established in
which interstitial/perivascular edema due to hyper-
permeability caused by VEGF reduced gas diffu-
sion and up-regulated the expression of VEGF.
However, hypoxia was not documented and pul-
monary vascular resistance fell in our case. VEGF
stimulates vasodilation and endothelia nitric oxide
production except for vascular hyperpermeability
and angiogenesis™. Therefore, the main cause of
pulmonary hypertension may be the high output
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secondary to vasodilation with VEGF elevation
rather than the increase in vascular resistance.

In contrast, a young female presented with
ischemic cardiomyopathy with severe coronary
stenoses and reduced egjection fraction®". An abnor-
mal immune reaction containing VEGF elevation
may have caused coronary arteritis. Although the
treatment improved the gection fraction as VEGF
decreased, the hemodynamic data containing car-
diac output and vascular resistance were not report-
ed. There was no coronary artery stenosis and gjec-
tion fraction was normal in our case.

Other types of cardiac manifestations with this
syndrome have also been reported: A case of left
ventricular hypertrophy similar to hypertrophic car-
diomyopathy with normal coronary artery'®3 car-
diac output was unknown(] a case of moderate left
ventricular hypertrophy and pulmonary hyperten-
sion"with marked elevation of both pulmonary
and systemic vascular resistance, a case with nor-
mal systemic vascular resistance and markedly ele-
vated pulmonary vascular resistance®, and a case
resembling dilated cardiomyopathy with normal
coronary artery*¥ cardiac output and vascular
ressi stance were unknown(

These cardiac manifestations were different to
those of our case. Therefore, cardiac involvement
of this syndrome can vary widely. It is not clear
whether only VEGF can explain all these various
patterns of cardiac complications systematically
because serum VEGF was not measured in those
four cases. Further examination is required to deter-
mine the uniform mechanism including any other
bioactive products in addition to VEGF which may
be important in the wide spectrum of cardiac
involvement of this syndrome.
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