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STRUCTURAL CHANGES OF THE HEART IN PERSONS WITH SUSPECTED
VIBROACOUSTIC DISEASE(VAD) - ECHOCARDTOGRAFHIC FINDINGS.
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SUMMARY

Chcupational coposwrs 1o high ineasity and low frequency noise loads o proliferation of extra-celluls mntri, evidend in the
thickening of cardiovasculsr simcotures, A blind stedy evabuating echocardiographic changes was performed on an industrial
population. An echocardiogram was performed on S0 heatthy employees, reandomly selecied from 1500 workers in an acronaticsl
plant, znd workstetisas were classified into threr caiegories depending on noise levels. There are morphalogical and Tuncticnal
changes in all the naisy environment siniscs, There is & siacstically significant relationship (5.4.0.) betwesn age-graups and narse
levels ragarding thickenim of the sonic, tricaspid snd mirsl walves, endocardium, and pericardivm, There i 2 555, betwoen ape and
anelic root digstolic diameter, left amiam and indrvents cilar sepim in diastole, independent of nodss levels. There is o s.s.r. batwasm
jpaise levels and dimensions of the left vensriche in dinstole, and pulmonary valve thickness, Indepenient of sge. Malral regurgilation,
profapse and chanfae rupture, snd iroospid regurgitation ane frequent fndings in subjects of the ldgher noise environments. There i
a 3.ar. between age and narc repwgitstion, independent of naiw level. There is o ssr. berween pericandiom effasion and
pericandivm and ricuspid thickening. There 15 a significant {5ig.) positive comelation {com ) between poise environments and
pericardivm thickening. There is & sig negative corr, between noise levels amd pericardium effision, slo between pericardiom
thickning and pericurdium effusion, and again between age and pericardium thickening, This study confims previous stecments that
the echocardiogrnm is the diagestis tood of chaics for evaluation of the affects of socupationsl coposure ta noise. The Fequency of
rmitral propelse and chordae ruplere WaTAMs & new approdch b this stady.

INTRODUCTION

The Vibroacoustic Disesse (VAL is o hesrogeneous and sysiemic entity, caused by owcupstional exposere lo mise CAVIFGNTEMS
characierized by high sound pressure and low frequency, and wot expleiped by other possibiks stinlogic ageats (Eunoprean Commission
on Health and Safety, 1995}

Simee 1987, ostention has been paid io the echocardiography appeadances in pationts vecupationally expased o high inersitylow
frequency noise, suffering from the Vibroacoustic DISEASE (WAD). In a previous stdy performed on 25 workers with the samx
disease, thkckening of the pertcardium and e mitmal vabve was found in 100%, Thickening was alzo foumnd in the aontic valve {T0G)
endocardiim (#1%) and eriewpdd valve (60%) (1)

The first papes that described pecicasdium thickening in noise exposed workess was by Prof. Mataba, in 1983 (3). His popalatian
consisted of chainsaw warkers where, in spite of e predominent high Feqeency nolse, there & also an inmportant compenent of low
frequency bands. These pericardial changes were not identified in the entire population, anly in a few. This is problably because of
Jifferences in todal exposore time and ind viduad susceptibility. A fow years later in 1387, we perfomcd &1 autopsy on 2 depased
patieat fram cur papulaten (2], and we found impenant thickening of the pericardiom and mitml walve. In the cincisl history of this
patient there was rd reference o any kind of symptom thal coubd be tied w dyasiolic poblems. Unfarunaicly thers was no
echocardiagram for this patient. Since then we performed echocardiograms en our nlire population and we pregemed the fiest resalis
in 1999 (4] All iubjects (100%) presented same degree of sbaormal pericardial and miral valve thickeming. [n 65% Ihere was
gbnormal thickening of the acmic valve, At this time, anly the momphological study of the canfise siructures wis pertoctned Later,
Dappler studies were carried oat (6). The pericardium was again thickened in 100% of this pepulacion. Mo statistical differcncss in
the EfA ratian, related to either age or expoisre time were found with Pulsed Wave Doppler.

Last year, in a popalatian of 134 workers we found thet all subjects had hickening of at beast ane cardiae structure, Fericardial
ickening was found in 130 {1}, Here also no changes in mitral inflow charseier was ohserved in arty of the patients.

The gim of this study was ti find possible structural changes in hearts of persons with suspeeted VAD.

POPULATION AND METHODS

In an seremattical plant of 1500 workers, 2 randem selection af 486 male, Cavcasian, healthy emplayees with no known vasouler rk
Faetors were chosen a5 our study popalatoon. The average age of the papulation was 37.9 years (range 19-63). Exclusion criboria was
as follows:

Pre-existing cardiovascular dissase, but mot labile hyperteasives; Smakers of mare han 20 cigarsties per day, Driakers of more than
a lier of wine or equivalent alcoha] consumption per day, Users of any recresticnal or psychotropic drug; Dishetes mellins,
Streptococeal Infectians. and inflammatory dissase,
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Employee warkstatiens were clamsified intn theee categories depending on neise cheracterization: 1 - no norse expuostire, e, office
workers; I - modemte noige cxpouime, &g ancillary workstation technicians; and 3 - mtense noise exposufe, g, acronautical
wechnbcians. The comtrol growp, Growp [, consisied of 48 subjects whto were in nofse group | Group ) consisted of 113 subjecis wha
belonged to noise groug 2. Finolly, Group I consisted of 324 sobjects from noise group 3.

An schocardicgram was performed on the entire population asing HP 1500 SONOS, 243, M mede, color Doppler amakysis and
spectral Croppber. All 486 echocardiograms were reconded on WHS video wpe and were later evaluastod by three indspasdent bliad
ohservers focusing on thickendng of the mitral, trncusped, pulimonary and sortic valves, endocardivm snd pericardium.

These six parameters were svaluated using & score system from {0 to 3 points: 0 poinks for no (hpckening and i points is muaimem
thickening. The resulis ware compared among &l three groups.

SiatEtical enalyiis was perfanned wging SPS5 package (5}

RESLLTS

Ciroup 1 - Controd (nare group 1)
Group I - subjects from noise group 2
Group 11 - subjects foom podse groug 3
Mitteal Value Thickering

Mitral thickness was idenstified 25 0 mone intensely lit scresn mmape, less mation and an abvioes viseal hickened area. In some cases
ke leaflets had similariies womywoma.

Mitral leadles thickness was normal in the Control Groug (Mol Group 13, There were statisticadly significant (5.5.) differences
hetween the control groug sad bath other grougs, as well as, between Groun 11 and Groap 00 (p < 000013, (Table Dand 1D

“Tabe 1

Girasapr Des, Signif

Cironap | vs. Croug 1 o< 0000

Growp | vs. Groug 1l o< 0001

Ciroup Il ws, Group 11 p o< 0000

Tahle I
Modge Group hean Scare {+ 5.00) CASES
1 04375 {0.20]3) 48
] . BESD (0,3472) 113
3 14969 { 0.5508) 324

Averic Valve Thickening

Al gronsps presented 5, 5. dilferences reganding aorfic valve thickening, See Table 11 and 1V,

Tabis 01T

Makie isoup Mean Seere (+ 5.0} Cagey
1 0250 (0.43) 48
2 04956 (0.51) 113
3 | 029 (0.53) 34
Tahle IV

Groups Dxg. Signil.

Craugr | ws. Ginoup B pec (L0040

Crougp | vs, Group I P 004846

Cieontp [1 ve Giraup [ P OOCHEGE

Tricuspid Falve Thickeming

Regarding tricuspid valve thickening, sil groups presemted 5, 5. differences, See Table W and VI

Table V

Haise Group hean Score (+ 5,0} Coses*
i G210 {0418) %

F 0384 (04975 51

3 1144 (0.435) 215

¥ the number of cases for this parameter b dlffereat than that for other parameters dise to rhe lack of visibility of (he
tricuspid valve in some of the videotaped exchocardiograms.



Tahle W1

Groups Dieg. Signif.
Group | ve. Group 11 pe 00000001
Cirowp 1 vs, Group [ e, G
Gronsp 11 vs. Group 111 petl NN
Pulmoaary Valve Thickening

[¥ifferences in pulmeonary valve thickening wis anly s, 5, between growps [ and (11 and Groups i and 110, {See Tabbe VII and WIILY

Tahle ¥WT1

Miise Grougp Wean Score (+5.0.) Cascs®
1 0.750 (0500 4

F 0823 (0.38) 18

3 960410 127

* the namber of cises for this parameter s dilferent than that for other parametors due la the back of wisibility of the
tricuspid walve bn seme of the videotaped echoeardiograms.

Table ¥l

| Groups - Deg. Signif.
Giroup | ws. Group [0 p< 0033
Group | ws. Growp 11 o & &
Group 11 vs, Group 01 (006

Pevicardium Thickening

There were strong & 5. differences among sl groups reparding pericsrdium thickening. (Ses Table 1X and X.}

Tahbe IX

Nuaise Groap Mean Seore (+ 5.00) Cases
1 0.479 (0.50) 48

F] 450 jﬂ.!ﬁ! [12*
3 1.B19 {0.50) 124

“In one cade the perleardiom thickness wai pot evaluated.

_Table X
OROUPS DEG. SIGHIF
Ciroup [ vs, Groug L e 00000001 |
Growp [ vs, Group 11 0000001
Group 1l ve. Groug 1 e WHINO0

Endocardtum Thickening

There was 8 5. 5. difference in the eadocandium thickening between Oroups | and 11 only. (See Teble X1 and XIL)

Table XI

Moise Group Mein Score [+ 5.0.) Cases
1 0,333 (047} 45

F] 0,741 (.44} 1FQ
3 1,376 {0.57) 1

*In ane caze the endocardium thickness wis sot evalnated,

Table XII _—
GROUTS DEG. SIGMIF
Group | vs. Graug Il p= 0000001 _
Civuip | va. Group I n $ %
| Groug Il vs. Group UE n.s3
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Al evaluared paramesers were 5. 5 different in Group [ vs. Group D1 in Growp [ vs. Group I only the endocardium thickness did net
differ. Comparison of Groag | vs. Growp ) revealed 5, 5. differences in Mitrad, Acetic, Tricuspid and Pericardium thickening with the
stronpgest evidence: for Mitral and Percardial thickness.

DISCUSSTON
FALVES

Momphological changes of carding valves include thickening, caleification, degeneration and/or restrichion of |eaflet movemesnt.

In general, some of the more common reasans for maorphological changes of the ricuspid and miwal valves are: theumatic fever,
endocarditis, myxomatios proliferstion o connective lissue diseases, Mone of these condilions existed in our population.
Marphological chenges of the aortic valve are most frequently dwe Lo overloading which may lead sieaosis. In young adulls, stenosis
of the aartic valve is lasgely due o congenilsl defects of the bicuspid valve. The normal aging provess can also produce stenatic
wilves b the elderly.

In cur papualation we did not find anyone with bicuspid vahe, For the pulmonary valve, the vast majority of morphological changes
are due (o congenktal stenosis. This condilion i non-existent in cur population.

Amang all three groups 5. 5, differsnces were found for the aortic, tricaspid and mival valve thickening, Differences in pulmonary
valve thickening was abserved 1o be 5. 5. berween Group | and I, and Group 1T and 07,

PERICARIDNUIN THICKENING

Pericarditis i 2 candition that could bead to pericardicm thickening. Pericarditis is mostly commonly caused by viral, bacterial
{especially tuberculosis), fungi and parasite infections, uremia, acute myocardial infarction, peoplasm, and direct chest frauma.
Aurepay Fadings indicate thal perbeasdial inflammation has an incidence of T%-6%. Only 0.1% of the hospital-admitied popudation
has symptoms of pericarditis. Although the subjects exposed to low-frequency noise appear 1o have a depression il the imuune
system, it could also be the case that the cause of reason is direct chest trawma by lurge amplitede Sound pressure.

I our population, Growps 11 asd 11 had a larper degroe of pericardial thickening than the controd Groug.

ENDOCARDILN THICKEMING

Intznsely 1t images and thickening of the endocardivm is a sineation thal can be obderved o conditions such as ischemic heart
disease, hypertension, endomyocardial fibeosis and radistion exposure. In our popalation intensely 1t images znd endecardinm
thickening appedred mode evident in Crowp I than in Group 1. However, pen of the subjests of Growp U1 had a history of any of e
medical condition mentioned above.

CONCLUSION

The overall results of the echocardiopraphic evaluation reganding thickening of mitral, wricaspid, seriic and pulmoniry valves,
perscardiom and endocardium suggests that oocupational exposure to bow frequency and high miensity noise may induce the
marphological changes ohaerved in these subpects, The group of subjects exposed (0 inlense, kw frequency nodse presented @ moee
abvivas ickening of the cardioc structures, anuseal for the population at lafge. The most consideratle thickening was fourd in the
pericardnum and mitral valve.

Given these results, we strongly suggest that all workers in noise environments be evaluated not only with an sudiogram, for the
purpase of hearing protection, bul also by echocardicgraphy 4o as to avold workier disshility.
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