Clin. Cardiol. 25, 367370 (2002)

Characterigticsof Cardiac Myxomawith Congtitutiona Signs.

A Multicenter Study in Japan
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Summary

Background: A relationship between congtitutiona signsin
patientswith cardiac myxomaand interleukin-6 hasbeen not-
ed. However, thereislittleinformation about characteristics of
cardiac myxomas associated with condtitutional signs.

Hypothesis: The objective of this study wasto clarify the
characterigtics of myxoma patients who had constitutional
signs.

Methods: Questionnaireswere sent to cardiology or cardio-
vascular surgery divisions at university hospitals throughout
Japan. Condtitutional signs were considered present when a
patient had fever, weight loss, or el evations of C-reactive pro-
tein or gammaglobulin. In addition, interleukin-6 concentra-
tionswere eval uated in some patients.

Results: Data were obtained in 249 patients with primary
cardiac tumors (204 myxomas, 15 other primary benign tu-
mors, and 30 primary maignant tumors), confirmed histolog-
ically between 1993 and 1996. Fever and weight losswere ob-
served in 15 and 6% of patients with myxoma, respectively,
while C-reactive protein and gammaglobulin were increased
in 39 and 21%, respectively. This amounted to a prevaence
of congtitutional signsin 49%. All constitutional signsdisap-
peared after tumor resection. Age, gender, tumor site, and fre-
quency of thrombosisdid not differ between patientswith and
without congtitutional Signs. Tumorsassociated with congtitu-
tional Sgnsweresignificantly morelikely tobelarge, multiple,
or recurrent than those unassoci ated with condtitutional signs.

Address for reprints:

Akihiro Endo, M.D.

Division of Cardiology

Tottori Prefecture Central Hospital
730 Ezu, Tottori

680-0901, Japan

e-mail: akiendou-circ@umin.ac.jp

Received: June 4, 2001
Accepted with revision: November 7, 2001

Conclusions: Congtitutional signsare present in about half
of patients with myxoma. Large or multicentric tumors are
likely toinduce condtitutional signs, which arereversibleupon
resection. These might suggest that congtitutional signsresult
when interleukin-6 concentrations exceed acertain threshold.
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Introduction

Remarkableprogressof cardiovascular imaging, especidly
echocardiography, has increased the frequency of identifi-
cation of cardiactumors.13 Cardiac myxomaisthe most com-
mon histol ogic type, accounting for 75to 90% of primary car-
diac tumors.> 45 Clinical features of myxomasreflect atriad
of systemic arteria embolism, obstruction of intracardiac
blood flow, and congtitutiona signs. Congtitutional signschar-
acterigtic of myxomainclude fatigue, fever, weight loss, and
laboratory abnormalities such as elevated serum C-reactive
protein (CRP) and globulin concentrationsand the presence of
autoantibodies.

Recent studies demongtrated that the myxoma itself can
produceinterleukin (1L )-6, which may be associated with au-
toimmune abnormalities.58 Parissis et al. reported that pa-
tients whose myxomas showed increased IL-6 mRNA ex-
pression had immunologic abnormalities, while those with
tumorslow in IL-6 mRNA expression were free of autoim-
mune disorders.® Theresulting el evation of I1L-6 isthought to
be the cause of congtitutional signs, since overproduction of
IL-6 is known to increase serum concentrations of acute-
phase proteins and gammaglobulin, favor occurrence of au-
toantibodies, and cause fever.® 10 While previous studiesin-
vestigated the relationship between cardiac myxoma and
congtitutional signs, 1112 the relatively small patient num-
bersinterfered with identifying the characteristics of patients
with myxomawith constitutiona signs. The purposes of our
large population study were to determine the frequency of
constitutiona signsin patientswith myxoma, to verify whe-
ther these contitutional signsdisappear after tumor resection,
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and to determine characteristic differences between patients
with myxomawith and without congtitutional signs.

Materialsand M ethods

Questionnaireswere sent to divisions of cardiology or car-
diovascular surgery at 238 university hospitals throughout
Japan. Patientsincluded were sdected on the basis of criteria
requiring primary cardiac tumors confirmed by histology that
werediagnosed during life. Datawere obtained for 249 such
patientswith primary cardiac tumors (90 men and 159 wom-
en; mean age+ standard deviation[SD], 56.5 + 16.8 years) di-
agnosed and higtologically confirmed between theyears 1993
and 1996. In these patients, we evaluated fever (temperature
exceeding 37°C at least once aday), weight lossof morethan
2 kg, and elevations of CRP or gammaglobulin as congtitu-
tional signs. The normd range for laboratory datawas deter-
mined by eachinstitution. When at least oneabnormal finding
waspresent, the patient was classified ashaving constitutional
signs. Other patientswith noneof thethreeabnormalitieswere
defined as not having condtitutional signs; any remaining pa-
tientswith incompl eteinformation were classified asundeter-
mined. In addition, dataconcerning IL-6 elevation were avail-
ablefor someof the patientsdiagnosed during 1995 and 1996.
Findly, we examined changes in congtitutional signs noted
during follow-up after tumor resection.

Statigtical Analysis

Continuous variables were expressed as mean values £
SD, and categorical variableswere expressed aspercentages.
Categoricd differences between groups were assessed by
chi-squareanalysisor Fisher'sexact test. Student’st-test was
used for comparing continuous variables. All analyseswere
performed with acommercially available statistical program
(StatView Version 5.0; SASIndtitute, Cary, N.C., USA). Dif-
ferences were considered significant when p values were
<0.05.

Resaults

Histologic diagnoses of the cardiac tumors are shown in
Tablel. Of the249 patients, 219 (88%) had primary benigntu-
mors, while 30 (12%) had primary malignant tumors. Myx-
oma(n=204) wasthemost common histol ogictype, account-
ingfor 82% of al primary cardiac tumorsand 93% of primary
benigntumors.

Frequency of Consgtitutional Signs

Frequency of congtitutiond signsissummarizedin Tablell.
| npatientswith myxoma, fever and weight losswere observed,
respectively, in 29 of the 195 patients (15%; 9 caseswere un-
confirmed) and 7 of the 115 patients (6%) with available data.
The serum CRP concentration wasincreased in 72 of 187 pa-

TaBLE |  Histology of primary cardiactumorsin 249 patients
Higtological type Numbers

A.Benign (219
Myxoma 204
Hemangioma
Rhabdomyoma
Lipoma
Fibroma
Pericardia cyst
Dermoid cyst

B. Mdignant
Angiosarcoma
Mdignant lymphoma
Rhabdomyosarcoma
Malignant fibrous histiocytoma
Mdignant mesothelioma
Papillary fibrodlastoma
Leilomyosarcoma
Synovid sarcoma
Chondrosarcoma
Paraganglioma
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tients(39%). However, theseabnorma findingswere observed
more frequently in patients with primary malignant cardiac
tumors (Table 11). Hypergammaglobulinemia and increased
IL-6 were observed in 21 and 46% of patientswith myxoma,
respectively. In contrast, among patients with benign cardiac
tumors except for myxoma, only one exhibited elevation of
CRP (7%); other congtitutional Signswerenot observed.

Inal casesof myxomafor which follow-up datawereavail-
able (74 of 90 patientswith congtitutional signs), al congtitu-
tional signs disappeared after tumor resection. On the other
hand, in patientswith primary malignant cardiac tumors, only

TaBLE Il Frequency of fever, weight loss, and e evations of C-reac-
tive protein, gamma-globulin, and IL-6

Benigntumors Malignant tumors
Myxoma Others

No. No. No.
Fever (%) 29/195(15  0/15(0) 15/26(58)®
Weight |0ss(%0) 7/115(6) 0/11(0) 7/16 (44)0
ElevatedCRP (%) 72/187(39) 1/15(7)2 21/28(75)b
Elevated gamma

globulin (%) 26/125(21) 0/10(0) 6/21(29)

Elevated IL-6 (%)  12/26(46) 0/0(0) 0/2(0)
ap<0.05vs. myxoma.
bp<0.01vs. myxoma.

Abbreviations: CRP= C-reactiveprotein, IL-6 =interleukin-6, Myx-
oma= patientswith myxoma, Others= patientswith primary benign
cardiactumorsexcept for myxoma, Maignant tumors= patientswith
primary malignant cardiac tumors.
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3 of 11 patients (27%) showed diminution of their abnormal
sgnsafter thetumor wasremoved (7 caseshad no such signs
initidly, and 12 caseshad insufficient information).

Comparison between Patientswith Myxomawith and
without Constitutional Signs

Among patients with myxoma, at least one constitutional
sign was observed in 90 patients (49%). Ninety-two patients
(51%) had no contitutiona signs, and 22 caseswereclassified
as undetermined. Comparisons between patients with and
without condtitutional signsareshownin Teblelll. No signifi-
cant differencesin age, gender, site of tumor, or frequency of
thrombosi s were seen between the two groups. However, tu-
mor size (evaluated asthe mean of long and short dimensions)
wassignificantly larger in patientswith than in those without
condtitutional signs(p<0.001). Among patientswith constitu-
tional signs, multicentric tumors (three caseswith multipletu-
mors, two recurrences, and two cases with both multiple tu-
morsand recurrence) were morefrequent than among patients
without congtitutional signs (only one case with multiple tu-
mors). Of the patientswith myxomawith | L-6 measurements,
all but one patient with constitutional signs had an increased
serum |L-6 concentration. In contrast, serum IL-6 wasnot ele-
vated in patientswithout congtitutional signs.

Discussion

The main findingsin this study were that about half of pa-
tientswith myxomaexhibited congtitutiona signs, and that all

TaBLE IlI  Clinical characteristics of patients with myxomawith
and without congtitutiona signs

Condtitutional  Condtitutional

positive negative

(n=90) (n=92) pVaue
Age(years) 57+15 59 +14 NS
Gender (M/F) 28/62 30/62 NS
Tumor size(mm) 40+17 32+13 <0.001
SingleLA site(%) 74(82) 84(91) NS
Singleexcept LA site(%) 11(12) 7(8) NS
Multicentric origin (%) 7(8) 1(1) <0.05
Thrombosis(%) 14(16) 15(16) NS
Elevated I1L-6 (%) 12/13(92) 0/13(0) <0.0001
Dataareexpressed asmean val ue+ standard deviation or number (%)

of patients.

Abbreviations. Condtitutional positive = the group of myxoma pa-
tientswith congtitutional signs, Constitutional negative=thegroup of
myxomapatientswithout congtitutional signs, M = male, F=female,
LA =left atrium, Single LA site = single tumor existed only in LA
dite, Singleexcept LA Ste=singletumor existed except for LA dite,
Multicentric origin = multiple or recurrent myxomes, IL-6 = inter-
leukin-6, NS=not significant.

of these manifestations disappeared after tumor resection.
Further, in patientswith myxomawith congtitutional Sgns, tu-
morswere larger and more likely to be multiple or recurrent
thanin patientswithout congtitutional sgns.

Cardiac myxoma has been known to show congtitutional
signs that can mimic autoimmune diseases;13 14 such signs
were observed in 20 to 55% of patientswith myxomainrela
tively smal studies.® 1112 |n our large survey, eevation of
CRP was the most commonly observed manifestation (39%
of cases), followed in descending order by elevation of gam-
maglobulin, fever, and weight loss. Several previous studies
found that congtitutional signsin patientswith cardiac myxo-
madisappeared after thetumor wasremoved.”- 8 11 Increases
in serum IL-6, IL-6 antigen, and 1L-6 mMRNA expression in
myxoma tissue were also reported in association with im-
munologic abnormalities.5-8 1115 These abnormalitiesunder-
went remission with return of circulating serum IL-6to unde-
tectable amounts after tumor resection.” 8 11 Our multicenter
investigation of alarge population verified the disappearance
of condtitutional Signsin patientswith myxomaafter tumor re-
section. Furthermore, when serum IL-6 wasnot el evated, con-
dtitutiona signswereuncommon (onecase). Soeparwataet al.
reported asignificant correl ation between plasmalL-6 and tu-
mor sizein patientswith myxoma.16 In our study, patientswith
myxomawith congtitutional signs had significantly larger tu-
morsthan patientswithout congtitutiona signs. Theseresults
might suggest that production of 1L -6 increasesin proportion
to tumor size, and that congtitutional signs result when IL-6
concentrations exceed acertainthreshold. If elevation of IL-6
isnot seenin patientswith large tumor, the tumor may not be
myxoma. Thus, we speculate that the measurements of I1L-6
arehelpful in selected cases of cardiac tumorswith largesize
to distinguish between myxomaand other cardiac tumors.

Cardiac myxomais histologically benign, but sometimes
this tumor has multicentric origin as documented by both
multiple and recurrent myxoma. Tumors with these features
sometimesarereferred to“ complex” myxomas.” Such com-
plex myxomas have been reported to show more constitution-
a signsthanthesimpletype.18 In our study, we confirmed that
patients with myxoma with multicentric tumor origin fre-
quently showed congtitutiona signs, and that serum IL-6 ele-
vationswere common in patientswith such signs. If patients
with “complex” myxoma have high circulating concentra-
tions of I1L-6, congtitutional signs or measurement of serum
IL-6 could be used to monitor patientsfor recurrences.

Limitations

Severd limitationsare present in thisstudy. First, sincethis
isaretrospective multicenter survey, some cases had incom-
plete data. Therefore, we could not classify al patients with
myxoma into groups with or without congtitutional signs,
leaving some patients in an undetermined category. Second,
serum | L-6 was measured only inasmall number of patients;
therefore, we could not determinedirect rel ationshipsbetween
congtitutional signsand IL-6. To verify our results, aprospec-
tivemulticenter study isnecessary.
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Conclusions

Weinvestigated 249 patients with primary cardiac tumors
that were diagnosed histologically between 1993 and 1996.
About half of patients with myxomaexhibited contitutional
signs. All of these features disappeared after tumor removal.
Patientswith myxomawith constitutional signshad larger tu-
mor size and more frequent multicentric origin than those
without congtitutional signs.
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