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Familial Mediterranean fever (FMF) is characterizes by recurrent fever,
peritonitis, pleuritis, pericarditis, skin lesions, arthritis and often is complicated
by systemic amyloidosis [6]. Renal involvement, known as the main
complication in FMF, is mostly expressed by nephrotic syndrome and chronic
renal failure [3, 5]. The cardiac and lung affections are known as relatively rare
complications in FMF, often without clinical manifestations, or manifested after
renal transplantation [4, 7].

The purpose of the present study is to characterize the morphological
features of cardiac lesions in patients with FMF who have died from
complications, to evaluate thanatogenesial peculiarities of disease with cardiac
involvement and the role of amyloidal angiopathies in development of
myocardium ischemia and infarction.

Materials and Methods

We have investigated morphologically the autopsy material from 105
patients aged 15-65 years and dead from complications of FMF without renal
transplantation. A retrospective investigation of clinical and instrumental data of
those patients was done. The investigated materials were classified according to
the clinical forms and stages of FMF.

The pathological changes in all organ-systems and particularly of the
heart were evaluated macro- and microscopically in cadaver dissection.
Fragments from organs were taken for preparation of paraffin sections. For
hystological investigation hematoxylin and eosin, methyl violet, thioflavin T,
Congo red, followed by polarization microscopy staining methods were used
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(Sigma-Aldrich, USA). For immunohystochemical investigation monoclonal
antibodies against amyloid-A were used (Dako Cytomation, Denmark).

Results and Discussion

Cardiac affections clinically and morphologically manifested in FMF
were evaluated (Tabl. 1).

Table 1
Clinical and morphological manifestations of cardiac lesions in
FMEF in autopsy materials
Autopsy
Cardiac lesions in FMF cases P+m
(n)
Clinically manifested only 23 21,91+4,04
Morphologically manifested only 10 9,52+2.86
Clinically and morphologically manifested 11 10,48+2,99
Absence of clinical and morphological 61
manifestations 58,1+4,82
Altogether 105 100+0

Clinically manifested cardiac lesions without morphological manifes-
tations in 23 cases (21,9%) were discovered as a heart defect and accompanied
by FMF ischemic heart disease. Morphologically manifested cardiac lesions
without clinical signs as a cardiopathic amyloidosis with amyloidal angiopathies
in 10 cases (9,5%) were observed. Both clinically and morphologically
manifested cardiac lesions in 11 cases (10,5%) were observed. Cardiac
amyloidosis in investigated cases clinically was diagnosed as an acute or
chronic ischemic heart disease, cardiomyopathy, valvular defects, degenerative
changes and mixomatosis of heart valves.

Cardiac amyloidosis macroscopically was manifested by cardiomegaly,
thickenning of the heart valves, intraventricular septum and left ventricular wall.
In 2 cases (1,9%) in myocardium the zone of infarction and foci of diffuse
microfocal cardiosclerosis were found. In these cases atherosclerosis of
coronary arteries was found. Besides reactive changes and amyloidosis in
myocardium in FMF, vascular affections of inflammatory genesis also were
observed. Coronary vasculitis was one of the causes of acute ischemia and
infarction of myocardium in FMF. The literature data indicate to co-existence of
vasculitis with FMF [1, 2].

According to the cadaver dissection material investigation data,
progressive left ventricular heart failure leading to death in 2 cases prevailed in
thanatogenesis. These cases clinically were diagnosed as an acute myocardial
infarction and morphologically large amyloid masses of the myocardium stroma
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with amyloidal angiopathies were observed. A zone of infarction macro- and
microscopically was not found. The so called “pseudoinfarctions” are
characteristic clinically for cardiopathic amyloidosis in FMF.

Amyloid deposits in the endocardium (in valvular also), the stroma of the
myocardium, as well as in vascular walls of all types microscopically were
determined (Figure). Especially large amyloid deposits in small arterial and
venous vessels, partially, in myocardium and epicardium were detected. In a
few vessels of larger caliber amyloid deposition was determined in the
adventitia and periadventitial tissue, sometimes accompanied by proliferation of
adventitial cells. Amyloidosis was more expressed in arteriole walls, with
narrowing or complete closing of the vascular lumen.

Figure. Amyloid depositions
a) in the stroma of myocardium, Congo red, x400,
b) in the myocardium coronary artery with atherosclerosis, Congo red, x100,
¢) periadventitial amyloid depositions of the small-caliber artery in myocardium,
hematoxylin and eosin, x400;
d) in the arterial wall in myocardium, accompanied by proliferation of adventitia, Congo
red, x400

In the stroma of myocardium, amyloid masses displaced the muscle tissue
of the heart, leading to atrophy of cardiomyocytes. Different groups of muscle
fibers were hypertrophied. In some areas dystrophic changes of cardiomyocytes
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were found. Diffuse growth of connective tissue with perifocal moderate
lymphoplasmocytic infiltration around the amyloid mass was revealed.

Conclusions

1. On the background of cardiac lesions in FMF myocardial ischemic
infarction develops, in which amyloidal angiopathies and coronary
vasculitis are the main predisposing pathogenetic factors.

2. Based on the clinical and instrumental data the large amyloid areas as
an acute myocardium ischemia and sometimes infarction were
diagnosed. However, in morphological analysis of these cases infarction
zones were absent.

3. Cardiac amyloidosis as a general morphological manifestation in FMF
can lead to heart failure and death, which sometimes develops before
renal failure and uremia.

4. Amyloid lesions of heart valves lead to their deformity and clinically
may be expressed as a heart defect.

5. According to our investigation data, myocardium infarction develops
also on the background of cardiac lesions in FMF, in morphogenesis of
which amyloidal angiopathies with accompanying atherosclerosis play a
leading role.

6. Especially large amyloid deposits were found in arterioles of the
myocardium and epicardium. In vessels of slightly larger caliber
amyloid depositions were determined in the adventitia and perivascular
tissue, indicating to predominantly pericollagenous localization of

amyloid.
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ATepocK1epo3 COBMECTHO ¢ AMUJIOUAHBIMH AHTHONATHAMH KaK
npu4rHa HHGapKTa MUOKAP/Aa U CMEPTH NPH
NnepuoANYecKoii 001e3HU

C.B.AMbapuymsiH

AMunousHas KapIuoNaTUs SBISETCS PENKHM OCIOXKHEHHEM INEePHOIM-
yeckoit Ooneznu (I16). Hamu mpoBeneH KIMHHKO-MOP(OIOTHUECKUHA aHANN3
105 cexkmmoHHBIX HaOMIOAEHUN yMmepmux ¢ auarHo3oMm [1b. AmwumonmHas
kapauonatus npu I1b, cBsA3aHHAas ¢ MACCHBHBIMY AMHUJIONJHBIMU OTIIOKEHUSIMHU
B CTPOME MHOKapja, NpuBesia K CMEPTH OOJIBHBIX OT CEpACYHOM HEIOCTATOY-
HOCTH. MakpOoCKONMMYECKH B TaKUX CIydasx BBIABICHA KapAuUOMEraius, a
MHKPOCKOIIMYECKH aMUJIOMJl BBISBIEH B CTPOME MHOKapJa M B CTEHKax
COCyZOB. MaccuBHBIE aMWIOHJHBIE OTJIOKEHHUS B CTPOME MHOKapnaa, IIOo
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JAHHBIM KJIMHUKO-UHCTPYMEHTAIBHBIX HCCIECIOBAaHWN, HWHOIAA CO3JaBalH
KapTUHY HH(apKTa MHOKapaa, a MOp¢oJIorudecku nHPapKT He ObLT BHISABIICH B
ayTOIICHIMHOM MaTepuae U OLICHUBAJICS KaK «IICEBIOMH(APKTY.

Cepneunast HeJOCTaTOYHOCTH, CBSI3aHHAS C aMIJIOMIHOM KapIuomaTHew,
WHOTJA BBIABISIETCA IO Pa3BUTHA IPYTHX OPTaHHBIX MopakeHWi. llpnm kiwHU-
YeCKU JIATEHTHBIX (popMax KapAHONAaTHYECKHX MOpakeHWH, cBsizaHHBIX ¢ 1B,
BBISABIISIETCS YMEpPEHHAs KapAMOMETAIMsI UM TOCIIEAHSSI BOBCE HE BBIABISECTCS
B ayTOIICUMHOM MaTepuale.

Ha ¢done cepmeunsix mopaxenuit I1b pazBuBaeTcs uImemusi MHOKap/a,
IPY KOTOPOH BaKHBIM MATOI€HETHYECKUM (PAKTOPOM SIBIISIOTCS aMUJIOWIHbIC
aHTUOMATUU U KOPOHApHBIE BACKYJIMTHI. AMHIIOMJ B COCyAax MHOKapia IMpH-
BOJUT TAK)KE€ K OCIIO)KHEHHBIM MU3MEHEHUSIM PAHEE Pa3BUBIIUXCS aTEPOCKIEPO-
TUYECKUX OJsIieK. ATEpOCKIEpOTHUYECKHE M3MEHEHHs apTepuil MHOKapia Ha
(hoHE aMUIIOMIHBIX aHTHOMATHH BBISIBIISIOTCS YacTo. AMHJIOUAHBIE AHTUOTIATHH
B MHOKapJe, cBsazaHHble ¢ [1b u pa3BuBaromiecs Ha GoHe KapaUONaTHYECKUX
AMIJIOUJIHBIX TIOpaXEHUH, HapsAOy C aTepOCKIepO30M IMPHUBOIAT K HH(DAPKTY
MHOKapJa ! SIBISIOTCS IPUIHHON CMEPTH.

References

1. Aksu K., Keser G. Coexistence of vasculitides with familial Mediterranean fever.
Rheumatol. Int., 2011, 31(10): 1263-74.

2. Balbir-Gurman A., Nahir A., Braun-Moscovici Y. Vasculitis in siblings with familial
Mediterranean fever. Clin. Rheumatol., 2007, 26(7):1183-5.

3. Ben-Chetrit E. Familial Mediterranian fever and renal amyloidosis-phenotype-genotype
correlation, treatment and prognosis. J. Nephrol., 2003, 16(3):431-434.

4. Erdem H., Simsek I, Pay S., Dinc A. et al. Diffuse pulmonary amyloidosis that mimics
interstitial lung disease in a patient with familial Mediterranean fever. J. Clin. Rheumatol.,
2006;12(1), p.34-36.

5. Konstantopoulos K., Michael S., Kanta A. et al. Renal amyloidosis as a first manifestation
of familial Mediterranian fever. Scand. J. Rheumatol., 2000, 29, p. 129-130.

6. Kutlugun A., Yildirim T., Altindal M., Arici M. et al. AA type renal amyloidosis secondary
to FMF: a long-term follow-up in two patients. Ren. Fail., 2010; 32(10):1230-1232.

7. Yildiz A., Akkaya V., Kilicaslan I. et al. Cardiac and intestinal amyloidosis in a renal
transplant recipient with Familial Mediterranian fever. J. Nephrol., 2001, 14(2):125-127.





