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A patient with typical clinical features of Ehlers-
Danlos syndrome Type IV was found to have systemic 
amyloidosis that was proved by cardiac biopsy. The 
various types and subtypes of Ehlers-Danlos syndrome 
are reviewed, along with the associated cardiac anom-
alies. 
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Although a variety of cardiac abnormalities, 
some of which may be causally related, has been 
described in the different types of Ehlers-Danlos 
syndrome, cardiac amyloidosis has not, to our 
knowledge, previously been reported. We report 
a case of biopsy-proved cardiac amyloidosis in a 
patient with Type IV Ehlers-Danlos syndrome 
and review the cardiac abnormalities previously 
reported in this and other varieties of the Ehlers-
Danlos syndrome. 

Case report 
The patient was first examined at our institution at the 

age of 35. He had been diagnosed as having Ehlers-Danlos 
syndrome Type IV four years previously at another insti-
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tution. The diagnosis was based on clinical symptoms; fibro-
blast culture to assess production of type III collagen had 
not been performed. Since the age of four, he had been 
troubled with discoloration of the skin, easy bruising, and 
recurrent hematomas. Three of his four children were 
normal; the fourth, a son, also bruised easily. The patient's 
parents and five siblings all were apparently normal. He had 
a history of pericarditis. Over the previous four months he 
had begun to be troubled with bilateral leg edema, which 
had not responded to treatment with compression stockings. 

Physical examination revealed a 35-year-old man with a 
thin face (Fig. 1). His blood pressure was 130/75 mm Hg; 
the pulse was 82 and regular. The skin was thin and multiple 
ecchymoses were present. Auscultation of the heart revealed 
a Grade I/VI middle to late systolic murmur. No gallops 
were present. The lungs were clear. There was moderate 
leg edema bilaterally and a bluish-brown discoloration of 
the skin of the lower legs. A stasis ulcer was present on the 
right leg over the anterior tibial region. The remainder of 
the physical examination was unremarkable. Ophthalmic 
examination was normal. 

The patient was admitted for further evaluation. A Dop-
pler study was negative for deep venous thrombosis of the 
legs. His bilirubin level was elevated to 3.3 mg/dL. Serum 
protein electrophoresis revealed a minimal polyclonal ele-
vation of the gamma globulins. Ultrasound study of the liver 
and gallbladder was normal. A bone scan showed no defects. 
The ejection fraction was 26% on the right and 37% on the 
left (normal: right = 52-57%; left = 59-75%). An electro-
cardiogram showed low voltage and nonspecific ST segment 
changes (Fig. 2). Chest radiographs showed blunting of the 
left costophrenic angle. Echocardiography revealed no evi-
dence of mitral prolapse. There was abnormal septal motion 
and mild dilation of the left atrium and the right ventricle. 
The study was technically difficult and ventricular wall 
thickening was not clearly demonstrated. Cardiac magnetic 
resonance imaging showed thickening of the right and left 
ventricular walls, enlarged papillary muscles, and dilated 
atria (Fig. 3). A diagnosis of cardiomyopathy was made; the 
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Fig. 1. A. Photograph of patient showing typical facies of Ehlers-Danlos syndrome Type IV. 
B. Photograph of patient showing multiple ecchymoses and skin changes typical for Ehlers-Danlos Type IV 

(acrogeria). 

patient was started on t rea tment with Lasix (furosemide), 
digoxin, nitrates, and compression stockings, and was then 
discharged. 

T w o months later he r e tu rned unimproved. Hydralazine 
75 mg t.i.d. was added to his regimen. At that time an S3 
beat was present. T h e patient underwent cardiac catheteri-
zation, which revealed a cardiac index of 1.6 L /min /m 2 , as 
calculated by the Fick method. T h e right atrial pressures 
were elevated and mean pressure was 1 9 - 2 0 mm Hg. T h e 
right ventricular pressure was 3 0 / 1 8 mm Hg. T h e pulmo-
nary ar tery pressure was 2 9 / 1 8 mm Hg with a mean of 23 
mm Hg. T h e mean wedge pressure was 18 mm Hg. A right 
ventricular endocardial biopsy revealed cardiac amyloidosis. 

T h e patient has been followed up for one and one-half 
years and has been t roubled with ascites and worsening 
renal function. He was treated briefly with colchicine but 
did not benefit f rom it. 

Discussion 
Ehlers-Danlos syndrome is the name applied to 

a g roup of genetic disorders of connective tissue 
that share certain clinical features. At present , at 

least eight distinct types are recognized. Four 
o ther types, which may represent distinct syn-
dromes, have been reported 1" 5 (Table). It is rec-
ognized that as many as half of patients do not 
fit clearly into one category and are identified as 
having Ehlers-Danlos syndrome, type unclassi-
fied.1 T h e features of Ehlers-Danlos syndrome 
are abnormalit ies of the skin, including hypere-
lasticity and fragility, hypermobility of the joints, 
abnormal scar format ion, and easy bruising. Not 
all features are present in any one type and no 
single fea ture is shared by all types. Several of 
the types involve defective collagen synthesis and 
specific defects have been identified in some (Ta-
ble). 

Type IV, the ecchymotic type, is probably the 
most lethal of these disorders because of the 
tendency for spontaneous rup tu r e of the gas-
trointestinal tract6 and major blood vessels.7 It is 
caused by abnormal synthesis of type III collagen, 
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Fig. 2. Patient's electrocardiogram, demonstrating low voltage 
and nonspecific ST segment and T wave changes. 
Leads: I avRVlV4 

II avL V2V5 
III avF V3V6 

Fig. 3. Magnetic resonance image demonstrating typical fea-
tures of cardiac amyloidosis: a thickened, but not dilated, left 
ventricle with prominent papillary muscles and marked thickening 
of the right ventricular wall. Both atria are enlarged. 

which is a major structural component of the 
skin, blood vessels, wall of the gastrointestinal 
tract, and uterus. Several d i f ferent abnormalit ies 
of type III collagen product ion have been re-
por ted in Type IV Ehlers-Danlos syndrome, 
ranging f rom no synthesis8,9 to normal synthesis 
but with impaired release.10 

Clinically the disorder is characterized by se-
vere bruising with minimal t rauma. T h e skin is 
thin and translucent, and often extremely fragile. 
Wound healing and scar format ion are usually 
normal . A typical facial appearance with a thin 
face and prominent eyes has been described,1 1 - 1 3 

and was seen in our patient (Fig. 1). Life expect-
ancy is shor tened because of the tendency to 
rup tu re of the gastrointestinal tract and of major 
blood vessels, both systemic7 and pulmonary.1 4 

O t h e r manifestations of weakened vascular walls, 
such as major artery aneurysms1 5 and hemato-
m a s , a r e also common. O n e patient with a cor-
onary artery aneurysm has been repor ted . 1 7 

Joints are usually not hyperextensible. T h e skin 
does not demonst ra te unusual elasticity, as it does 
in some of the o ther types. T w o patients with 
multiple pneumothoraces have been re-
ported.1 8 , 1 9 Mitral valve prolapse has been re-
por ted in one kindred with Type IV Ehlers-
Danlos syndrome2 0 and may be causally related. 
Type III collagen, which is present in the normal 
mitral valve, has been repor ted to be absent in a 
patient with mitral valve prolapse (without stig-
mata of Ehlers-Danlos syndrome)."1 Both an au-
tosomal dominant2" and an autosomal recessive11 

mode of inheri tance have been repor ted . Pope 
et al12 have proposed three and Byers et al22 have 
proposed four distinct subtypes of Ehlers-Danlos 
syndrome Type IV based on inheritance, bio-
chemical defect present, and ultrastructural find-
ings. 

This patient presented with a typical clinical 
picture of cardiac amyloidosis, which usually pre-
sents as congestive failure.2 3 - 2 6 Peripheral edema 
and ascites are common, 2 7 as are pericardial 
effusions.2 8 T h e typical electrocardiographic fea-
tures of cardiac amyloidosis are low voltage, left 
axis deviation, and atrial fibrillation.23-24 '27 Of 
these, only low voltage was seen in this case. 
Typical echocardiographic features of cardiac 
amyloidosis include a thickened but not dilated 
left ventricle with abnormal contractility and a 
characteristic sparkling appearance to the thick-
ened myocardium. Left atrial enlargement , as 
well as right atrial and right ventricular enlarge-
ment , can occur.2 8 , 2 9 O u r patient exhibited some 
but not all of these features. Catheterization dem-
onstrated elevated left and right ventricular pres-
sures and a low cardiac output , features consis-
tent with cardiac amyloidosis.30 Cardiac magnetic 
resonance imaging demonstrates characteristic, 
al though probably not diagnostic, f indings of 
thickened ventricles and papillary muscles with-
out ventricular dilation. " All these findings were 
present in our patient (Fig. 3). T h e myocardial 
biopsy was diagnostic, showing the typical pat tern 
of cardiac amyloid. 

A n u m b e r of cardiac abnormalit ies have been 
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reported in various types of Ehlers-Danlos syn-
drome. Unfortunately, many of these reports 
did not clearly distinguish the various types of 
Ehlers-Danlos syndrome. Abnormalities that 
have been reported include atrial septal de-
fect,32"34 ventricular septal defect,35 dextrocar-
dia,33 valvular,35 subvalvular,36 and peripheral37 

pulmonic stenosis, pulmonic regurgitation,35 te-
tralogy of Fallot,38 partial atrioventricular 
canal, aneurysms of the sinuses of Valsalva 
often associated with aortic insufficiency,5,35,40,41 

right-sided aortic arch,32 calcific aortic steno-
sis,32,42 papillary muscle dysfunction,33,43 

mitral20'35, and combined mitral and tricuspid 
prolapse,35 combined mitral and tricuspid regur-
gitation,45 and conduction abnormalities (first-
degree atrioventricular block,35,44 third-degree 
atrioventricular block,32,46 bundle branch 
block,32,33,42 and bifascicular block47). Arteriove-
nous malformations have also been reported.48 It 
is likely that many of these associations occur by 
chance. Those disorders in which the cardiovas-
cular manifestation has been reported often 
enough to suggest more than a chance association 
are summarized in the Table. One case of suc-
cessful coronary artery vein grafting has been 
reported.49 

This is the first report, to our knowledge, of 
cardiac amyloidosis occurring in a patient with 
Ehlers-Danlos syndrome. Whether there is any 
relation between the two conditions or whether 
this was a chance occurrence is a matter for 
speculation. The accumulated material in this 
patient's heart was not thought to represent an 
accumulation of abnormal collagen nor a colla-
gen precursor because it was extracellular. Cul-
tured fibroblasts in one patient with Type IV 
Ehlers-Danlos syndrome have been shown to ac-
cumulate a collagen precursor,10,50 but it was 
intracellular. Furthermore, the staining charac-
teristics were typical for amyloid. Thus, we do 
not think that a biochemical defect of collagen 
synthesis was directly responsible for the amyloid 
deposition in this patient's heart. It is possible 
that chronic overproduction of a precursor of 
collagen or chronic stimulation of cells to pro-
duce a substance (type III collagen) that they are 
unable to produce may be linked to the produc-
tion or deposition of amyloid. At present, the 
factors controlling the synthesis of collagen and 
amyloid are not well enough understood to allow 
more than speculation on this point. 

The prognosis for patients with Ehlers-Danlos 
syndrome Type IV is not good; life expectancy 

is half of normal.1 The prognosis for cardiac 
amyloidosis is even worse; most patients die 
within two years.26 No therapy is available for 
either disorder. Thus, the outlook for our patient 
appears grim. 

Douglas S. Moodie, M.D. 
The Cleveland Clinic Foundation 
9500 Euclid Avenue 
Cleveland, OH 44106 
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