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ABSTRACT

Objective. To assess the clinical char-
acteristics and outcome of patients with
cardiac Behget'’s disease(BD).
Methods. Medical charts of 20 cardiac
BD patients admitted in Peking Union
Medical College Hospital from June
1996 to June 2011 were systematically
reviewed, including demographic data,
clinical features, laboratory and histo-
pathology findings and outcome.
Results. Patients age ranged 19~57
yrs[mean (35+10) yrs], included 17
males and 3 females. Six (30%) of them
did not fulfill the ISG criteria at cardiac
onset, and fourteen (70%) of them expe-
rienced heart failure. Echocardiography
findings included intracardiac thrombus
(n=7),and aortic valve involvement with
left ventricular enlargement and severe
aortic regurgitation (n=13). Eight pa-
tients underwent surgery before efficient
immunosuppressant treatment, and five
(62.5%) underwent re-operation due to
recurrence of thrombus or valvular de-
hiscence and severe paravalvular leak-
age. Histopathology findings revealed
predominantly inflammatory cells in-
filtration, thrombus and fibrous tissue
formation. After initiation of prednisone
plus immunosuppressant, patients were
followed up for 6~42 months (mean
14.849.9 months), the intracardiac
thrombus disappeared or decreased in
size in five cases, remained stable after
surgery in the other two cases, and the
heart failure disappeared in all patients
with aortic involvement.

Conclusion. Cardiac BD affects males
more than females, and is prone to de-
layed diagnosis because some patients
do not have typical clinical manifesta-
tions at cardiac onset; Corticosteroids
plus immunosuppressants reduce the
thrombus and improve aortic regurgi-
tation and heart failure in cardiac BD,
whereas surgery alone does not lead to
complete resolution.
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Introduction

Behget’s disease (BD) is a systemic
inflammatory vasculitis of unknown
etiology, characterised by relapsing
episode of oral aphthous ulcers, genital
ulcers, cutaneous and ocular lesions as
well as other manifestations, such as
cardiovascular, neurological and gas-
trointestinal involvements (1, 2). It has
been increasingly recognised that cardi-
ac BD which is relatively rare but leads
to poor prognosis, can manifest as val-
vular, myocardial and coronary lesions,
intracardiac mass, pericarditis, as well
as conduction system abnormality (1,
3-5). In this study, we analysed the clin-
ical and laboratory manifestations, his-
topathological finding, as well as treat-
ment and outcome of BD patients with
intracardiac thrombus and aortic valve
lesions so as to improve our awareness
and management of these relatively rare
but severe complications of BD.

Patients and methods

Patients and data collection

A total of 405 BD patients (260 male
and 145 female) with a mean age of
(32+18) years (10~79 years) were ad-
mitted in Peking Union Medical College
Hospital (PUMCH) from June 1996 to
June 2011. Those cases with clinical
manifestations suggested of cardiac in-
volvement were assessed with cardiac
echocardiography, and 20 of them were
identified as having intracardiac throm-
bus or aortic valvular involvement and
were enrolled in this study, including
seventeen males and three females,
with a mean age of (35+10) years old
(19~57 years). Medical charts were
systematically reviewed, including de-
mographic data, clinical features, labo-
ratory findings including HLA-BS5 and
pathergy test. In addition, transthoracic
echocardiography was conducted in
all patients, and histopathology find-
ings of the resected lesions (n=13) per-
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formed on eight patients due to cardiac
BD were examined.

Diagnostic criteria

Among the twenty patients with car-
diac involvements, fourteen of them
fulfilled the International Study Group
(ISG) for Behget’s disease criteria that
required the presence of oral ulceration
in addition to any two of the following
manifestations (6): genital ulceration,
ocular involvement, positive pathergy
test, or skin manifestations (erythema
nodosum, papulopustular lesions, ac-
neiform nodules, pseudofolliculitis). In
the other six cases, though they did not
completely meet the ISG criteria, five
presented oral ulceration and skin le-
sion and one had genital ulceration and
skin lesion in addition to cardiac mani-
festation, and there was no evidence
suggested other diseases. They were
unanimously diagnosed by three rheu-
matologists (Q.-J. Wu, F.-C. Zhang, X.
Zhang) as having BD and were also in-
cluded in this cohort of study.

Response criteria

There was no active extracardiac mani-
festation of BD, the size of thrombus
was reduced, and the heart failure im-
proved and the aortic valvular abnor-
mality was stable. Complete remission
was defined if thrombus disappeared or
there was no recurrence after surgery,
no paravalvular leakage after aortic
valve replacement or heart failure.

Results

Clinical manifestations and diagnosis
Classical manifestations of these twen-
ty cardiac BD patients included oral
ulceration (n=19), genital ulceration
(n=12), ocular involvement (n=3), skin
lesions (n=19), and positive pathergy
test (n=6), as listed in Table I. Other ex-
tracardiac involvements included fever
(n=9), other vascular lesions (n=6), ar-
thritis (n=2), cerebral infarction (n=2).
No patient had gastrointestinal involve-
ment or familial history of BD. Posi-
tive HLA-BS5 was noted only in one of
the twelve patients tested. The levels of
erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) were sig-
nificantly elevated in eleven and twelve
patients, respectively.

Table I. Extracardiac manifestations of the twenty patients with cardiac BD.

Pt.n. Sex  Age  BD diagnosis criteria Delayed
diagnosis

1 M 23 Oral ulceration; Genital ulceration; Erythema nodosum; Yes
Positive pathergy test; Polyarthritis; Fever

2 F 21 Oral ulceration; Genital ulceration; Erythema nodosum; No
Positive pathergy test

3 M 35 Oral ulceration; Genital ulceration; Positive pathergy test No

4 M 19 Oral ulceration; Genital ulceration; Erythema nodosum; No
Fever

5 M 37 Oral ulceration; Genital ulceration; Erythema nodosum; Yes
Fever

6 M 35 Oral ulceration; Uveitis; Acneiform nodules; Yes
Positive pathergy test; Fever

7 M 19 Oral ulceration; Retinal periphlebitis; Papulopustular lesions; No
Fever

8 M 43 Oral ulceration; Genital ulceration; Erythema nodosum Yes

9 M 37 Oral ulceration; Papulopustular lesions; Fever Yes

10 M 33 Oral ulceration; Papulopustular lesions; Positive pathergy No
test; Cerebral infarction

11 M 38 Oral ulceration; Genital ulceration; Pseudofolliculitis; No
Positive pathergy test

12 M 35 Genital ulceration; Pseudofolliculitis; Fever Yes

13 M 26 Oral ulceration; Genital ulceration; Acneiform nodules Yes

14 F 37 Oral ulceration; Genital ulceration; Uveitis; No
Erythema nodosum

15 M 47 Oral ulceration; Acneifor nodules; Fever No

16 M 47 Oral ulceration; Genital ulceration; Pseudofolliculitis No

17 M 44 Oral ulceration; Genital ulceration; Erythema nodosum; No
Arthritis; Cerebral infarction

18 M 57 Oral ulceration; Papulopustular lesions Yes

19 M 34 Oral ulceration; Pseudofolliculitis; Fever Yes

20 F 39 Oral ulceration; Erythema nodosum No

Intracardiac thrombus was found in sev-
en patients. In three of them, thrombus
occurred as presenting manifestation 6
to 12 months prior to other symptoms,
and in the other four patients, it was
found 18 to 26 months after the onset
of BD. The main symptoms in these
seven patients were chest pain, hemo-
ptysis, cough and dyspnea, which was
associated with pulmonary embolism
or pulmonary occlusion. Five patients
had fever and large artery involve-
ments. Four patients had deep venous
thrombosis (Table II). Laboratory tests
for thrombophilia, including antiphos-
pholipid antibodies (anti-cardiolipin
antibody, anti-pf2 glycosidoprotein 1
antibody, and lupus anticoagulant), ge-
netic procoagulant factors (protein S,
protein C, antithrombin III, activated
protein C resistance, factor V Leiden
mutation) were performed in seven and
five cases with intracardiac thrombus,
respectively, and most of these tests
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were negative except that lupus antico-
agulant was positive in two patients.
Aortic valve lesion was the main car-
diac manifestation in the other thir-
teen patients, and twelve of them ex-
perienced left heart failure manifested
as dyspnea and cough, and diagnosis
of BD was delayed 1 to 24 months in
eleven (85%) patients because patients
did not fulfill the ISG criteria for BD at
the onset of aortic valve regurgitation.
Only one patient had aortic and subcla-
vian artery aneurysm (Table III).

Echocardiography

Transthoracic echocardiography was
conducted in all patients. Intracardiac
thrombus were found only in the right
cavity in four patients (Fig. 1A and
Fig. 1B), only in the left cavity in one
patient (Fig. 1C), and in both left and
right cavities of the heart in two pa-
tients, as listed in Table II. The throm-
bus masses were attached to the free



Cardiac Behcget’s disease / Y.1. Zhu et al.

Table II. Clinical and echocardiographic manifestations, treatment and outcome of the seven BD patients with intracardiac thrombus.

Clinical manifestation Location of ~ Other vascular involvement Treatment Follow-up
intracardiac
thrombus
1 Chest pain; RV Anterior and posterior tibial pseudoaneurysm; Cardiac surgery; P 60mg/d; 8 months;
Haemoptysis Iliac and popliteal venous thrombus; PE CYP 1g/4w iv; Warfarin complete remission
2 Chest pain LV Abdominal aortic pseudoaneurysm; PE P 60mg/d; CYP 0.4g/w iv; 6 months;
Warfarin improvement
3 Abdominal pain; RA Abdominal aortic pseudo-aneurysm; Inferior P 60mg/d; Cys 200mg/d; 42 months;
Distension; Back pain vena cava, bilateral iliac and femoral vein, Warfarin complete remission
portal venous thrombus; PE
4 Cough; Dyspnea; RA,RV Superior and inferior vena cava thrombus; P 50mg/d; CYP 0.4g/m iv; 10 months;
Haemoptysis PE Warfarin improvement
5 Cough RV No Cardiaic surgery; P 60mg/d; 8 months;
CYP 0.4g/w iv; Warfarin complete remission
6  Chest pain; Dyspnea  RA,LV No Cardiac surgery; P 60mg/d; 9 months;
CYP 0.6g/w iv; Warfarin improvement
7  Cough; Chest pain; RV, LV Inferior vena cava, left iliac vein and bilateral P 30mg/d; CYP 50mg/d; 12 months;

Haemoptysis renal venous thrombus; PE Warfarin complete remission

RV: right ventricle; LV: left ventricle; RA: right atrium; PE: pulmonary embolism; P: prednisone/predinisolone; CYP: cyclophosphamide; Cys: cyclosporine A.

Table III. Clinical and echocardiographic manifestations, treatments and outcomes of the thirteen patients with cardiac valve involvements

Heart  Echo findings Medicine Surgery Follow-up
failure treatment
1 Yes Ascending aortic dilation; Redundant coronary cusps P 50mg/d; CYP ~ AVR 2 times (1* complicated 23 months;
motion; Vegetation-like lesions; Echo-free spaces; 1g/4w iv paravalvular leakage without improvement
Paravalvular leakage after 13 AVR immunosupressant)
2 Yes Aortic aneurismal dilatation; Vegetation-like lesions; P 10mg/d (1), AVR 2 times (both complicated Lost to follow-up
Echo-free spaces; Paravalvular leakage after AVR 30mg (2"); CYP  paravalvular leakage without
(two times) 50mg/d immunosupressant)
3 No Aortic aneurismal dilatation; Redundant coronary P 60mg/d; No 6 months;
cusps motion Cys 300mg/d; improvement
CYP 100mg/d
4 Yes Ascending aortic dilation P 40mg/d; No 14 months;
CYP 100mg/d improvement
5 Yes Vegetation-like lesions P 60mg/d; AVR complicated vegetation 12 months;
CYP0.4g/wiv and paravalvular leakage without clinically stable
immunosupressant
6 No Ascending aortic dilation P 50mg/d; No 9 months;
CYP 0.6g/w iv improvement
7 Yes Redundant coronary cusps motion P 45mg/d; No 23 months;
CYP 0.6g/w iv clinically stable
8 Yes Redundant coronary cusps motion P 50mg/d; No 17 months;
CYP 100mg/d improvement
9 Yes Redundant coronary cusps motion P 55mg/d; No 31 months;
CYP 100mg/d improvement
10 Yes Severe aortic regurgitation P 70mg/d; No 7 months;
CYP 100mg/d improvement
11 Yes Redundant coronary cusps motion; Echo-free spaces; P 50mg/d; AVR complicated paravalular Lost to follow-up
Paravalvular leakage after AVR CYPO04g/w iv leakage without immunosuppressant
12 Yes Aortic aneurismal dilatation; Echo-free spaces; P 60mg/d; AVR 2 times , both with paravalvular Lost to follow-up
Paravalvular leakage after AVR(two times) MTX 15mg/w; leakage before BD diagnosis
CYP 0.8g/2w
13 Yes Vegetation-like lesions P 45mg/d; No 15 months;
Cys 200mg/d improvement

P: prednisone/predinisolone; CYP: cyclophosphamide; Cys: cyclosporine; MTX: methotrexate; AVR: aortic valve replacement.
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Fig. 3. The myocar-
dium underlying the
attachment of the in-
tracardiac mass was
infiltrated by inflam-
matory cells.

wall or the septum, extended into the
superior or inferior vena cava, and their
size varied from 6 to 49 mm, with an
average of 23 mm. They presented as
multiple masses within one chamber or
occurred in more than one chamber in
three patients. The thrombus mass was
associated with tricuspid valve involve-
ment in one patient, in another patient
interfered with the functional integrity
of the mitral valve, and led to heart fail-
ure in two patients.

Transthoracic echocardiography in the
other thirteen BD patients with aortic
valve involvement also revealed that
three (23%) had aortic aneurismal dila-

tation with enlarged annulus of the aortic
valve, and six patients (46%) had redun-
dant coronary cusp motion (Fig. 2A). In
eight patients (62%), echocardiography
findings mimicked that of infectious
endocarditis, manifested as vegetation-
like lesions or echo-free spaces similar
to abscess pockets in four patients each
(Fig. 2B) albeit with negative finding on
blood culture. Left ventricular enlarge-
ment and severe aortic regurgitation
(Fig. 2C) were observed in all these thir-
teen patients, as listed in Table III.

Histopathology
A total of 13 operations were per-
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formed on 8 patients due to cardiac
BD. Histopathology findings of the re-
sected mass (n=3) or aortic valve (n=5)
revealed predominantly lymphocytes
infiltration and thrombus or mainly
fibrous tissue with inflammatory cells
infiltration that contained a mixture of
granulocytes, mononuclear inflamma-
tory cells. The myocardium underly-
ing the attachment of the intracardiac
thrombus was either normal or infil-
trated by inflammatory cells extend-
ing from the overlying thrombus (Fig.
3). Examination of the resected aortic
valves revealed that the inflammation
caused tissue fragility and completely
destroyed the original aortic valves.

Treatment, clinical course and
outcomes

Eight patients underwent surgery be-
cause of severe intracardiac thrombus
or aortic valve regurgitation, that oc-
curred before definite or probable BD
diagnosis was established (n=6) or be-
cause the patients were incompliance to
moderate dosage of corticosteroid un-
combined with immunosuppressive re-
agents (n=2), and five (62.5%) of them
underwent re-operation due to recur-
rence of intracardiac thrombus (n=1) or
valvular dehiscence and severe paraval-
vular leakage (n=4) developed after the
first surgery, and two with paravalvular
leakage for two times after surgery, as
listed in Table IT and III.

Once the cardiac lesion was diagnosed
as part of BD, prednisone (Img/kg/d)
plus cyclophosphamide (n=18), and/or
cyclosporine A (n=3) and methotrexate
(n=1) were initiated, and warfarin for
anticoagulation was used for patients
with intracardiac thrombus during fol-
low-up, diuretics added to patients with
heart failure caused by aortic valve re-
gurgitation. Prednisone was gradually
tapered and immunosupressants were
used during follow-up. Seventeen pa-
tients were followed up for 14.8+9.9
months (6~42 months), three were lost.
The intracardiac thrombus disappeared
in two cases, remained stable after sur-
gery without recurrence in two cases,
and decreased in size in the other three
patients. The condition improved in all
patients with aortic involvement after
treatment with prednisone plus immu-
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nosuppressant, and heart failure disap-
peared in all cases followed up, as list-
ed in Table II and III. No patient died
during follow-up.

Discussion

Cardiac involvement is usually encoun-
tered in 1%-7% of patients with BD (1,
4, 7-9). Complication of intracardiac
thrombus seems to occur predominant-
ly in patients from the Mediterranean
basin and the Middle East (3), suggest-
ing a role of genetic predisposition in
specific organ involvement (7). Epide-
miological surveys indicate that male
and female are equally affected by BD,
whereas in severe disease female is far
outnumbered by male (1), which was
also demonstrated in our case series of
cardiac BD that predominantly affected
male patients.

Inflammatory destruction and vasculitis
are the basis of cardiac BD that lead to
aortic aneurismal dilatation, character-
istic redundant coronary cusps motion,
vegetation-like lesions and paravalvular
abscess pockets (4, 10-12). The major
histopathological findings in our series
were also inflammatory cells infiltra-
tion, thrombus and fibrous tissue for-
mation. The underlying mechanism of
intracardiac mass formation in BD has
not been fully clarified. It may be due
to endothelial dysfunction, endocardial
fibrosis, platelet activation, enhanced
thrombin and fibrin generation, imbal-
ance of coagulation and fibrinolytic
system (3-5, 13, 14). Antiphospholipid
antibodies has a causative role in the
intracardiac thrombi formation (3). Lu-
pus anticoagulant was detected in two
of the seven patients. Most mass lesion
especially thrombus in BD occur in the
right cavity (4, 13-15), as also found in
our series. As one of the factors in the
development of intracardiac thrombus,
endomyocardial fibrosis usually affect-
ed the right heart (9). Other possible
explanation may be due to extension of
vena cava thrombosis or akinetic state
of right-side cavity. However, three of
the seven patients (43%) had thrombus
in the left-side chamber. According
to the histopathological findings after
surgery, inflammation was the basis of
thrombus, as demonstrated by series of
studies (3-5, 14).

In the current survey, 86% (6/7) BD pa-
tients with intracardiac thrombus also
had pulmonary artery involvement,
including pulmonary embolism or mul-
tiple pulmonary occlusion. The main
type of pulmonary artery involvements
in patients with BD was pulmonary em-
bolism which was strongly associated
with deep venous thrombosis and indi-
cated good response to anticoagulation
(3, 16). Pulmonary embolism was con-
firmed by computerised tomography
of pulmonary artery (CTPA) or V/Q
in five patients, five with right cham-
ber thrombus, four with deep venous
thrombus. One patient had pulmonary
occlusion, with left ventricular throm-
bus and without deep venous throm-
bosis. Pulmonary artery aneurysm or
stenosis/occlusion caused by vasculitis
usually resolved after immunosuppres-
sive treatment rather than anticoagula-
tion (3, 16).

Cardiac involvement is an uncommon
complication of BD, and our study re-
vealed that less one third of the patients
did not have typical clinical manifes-
tations that fulfilled the ISG criteria at
the onset of cardiac symptoms, thereby
led to delayed diagnosis of cardiac
BD, suggesting the most commonly
adopted ISG diagnostic criteria is not
suitable for prompt diagnosis of car-
diac BD. Our study showed that the de-
layed diagnosis and immunosuppres-
sant administration led to destruction
of elastic structures of aorta resulting
in formation of aneurysms and pseu-
doaneurysms prone to rupture. Also
recurrent thrombus or valvular dehis-
cence and severe paravalvular leakage
could develop in short time after sur-
gery, which worsened cardiac function
(10, 17). Echocardiography is helpful
in identifying early lesions and exam-
ining the severity and extent of cardiac
BD in suspected patients (3, 4, 8, 10,
12, 18). In our study, the intracardiac
thrombus was either attached to the
free wall or the septum, varied in size,
sometimes multiplied in one chamber
or affected multiple chambers, and
could interfered with the functional in-
tegrity of the mitral valve or tricuspid
valve. Our study also found that under
echocardiography examination, nearly
50% patients with aortic valve regurgi-
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tation had aneurismal formations with
redundant coronary cusps motion that
was pathognomonic for BD, which had
not been previously reported in other
diseases and might have been due to
the inflammatory destruction of cusps
(10-12). Some echocardiography find-
ings, such as vegetation-like lesions
and echo-free spaces indistinctable
from infectious endocarditis, were
also observed in our study. As immu-
nosuppressive therapy required for
BD conflicts with treatment strategy
for infectious endocarditis, differen-
tial diagnosis is indispensable. Futility
of blood and/or tissue culture together
with an underlying valvular pathology
of aortic regurgitation, plus inefficacy
with antibiotics treatment, will help us
to exclude the diagnosis of infectious
endocarditis.

In the current study, eight patients
underwent surgery for thirteen times.
They did not receive efficient immu-
nosuppressive treatment before the op-
eration. We found that corticosteroids
plus immunosuppressive reagents were
pivotal in the treatment of cardiac BD
(4,10, 14, 15, 18-21), whereas surgery
alone did not lead to complete reso-
lution, and recurrence was common
(62.5%) (14, 15, 19, 20), and we sug-
gest effective control of the underly-
ing vasculitis with immunosuppressant
before cardiac surgery to prevent un-
wanted complications. Regarding int-
racardiac thrombus and/or deep venous
thrombus, the benefit of anticoagula-
tion is controversial. Anticoagulation,
accompanied with immunosuppressant
treatment, may be indicated for patient
without bleeding tendency (22).

In conclusion, cardiac BD including
intracardiac thrombus and aortic val-
vular involvement affects males more
than females, and is prone to delayed
diagnosis because about one third
of patients do not have typical clini-
cal manifestations that fulfill the ISG
criteria at cardiac onset. Echocardi-
ography is helpful in identification of
cardiac BD. Corticosteroids plus im-
munosuppressant reduce the thrombus
and improve aortic regurgitation and
heart failure in cardiac BD, whereas
surgery alone does not lead to com-
plete resolution.
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