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Abstract:

Mitral stenosis: etiology and mechanism of disease, physiological change, symptoms and diagnostic evaluation
Chittithavorn V.

Cardiovascular Thoracic Surgical Unit, Department of Surgery,

Faculty of Medicine, Prince of Songkla University, Hat Yai, Songkhla, 90110, Thailand
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Valvular heart disease is a common health problem and affects the quality of life. The mitral valve is the most often
diseased of all cardiac valves, particularly with its proclivity to rheumatic process involvement. Mitral stenosis is frequently
caused by rheumatic fever, which produces fibrosis, thickening and calcification. The etiologic agent for rheumatic fever is
Group A beta-Hemolytic Streptococcus, but the specitic mechanisms leading to the valvulitis are unknown. The mitral valve
orifice is approximately 4 to 6 cm” in the normal adult. When mitral stenosis occurs, it produces three significant events: an
increase in left atrial mean pressure, an increase in pulmonary vascular resistance, and a decrease in cardiac output. The
symptoms of mitral stenosis are related to the degree of valvular dysfunction and to disturbance in the cardiac rhythm. The most
characteristic symptom is dyspnea. Atrial dysrhythmias, such as atrial fibrillation, occur frequently in mitral stenosis and are
associated with thrombus formation, which is a risk for the thromboembolism event. Diagnostic evaluation methods comprise
history taking, physical examination, chest radiography, echocardiography, and cardiac catheterization in some indicated

patients.
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Tagundnismauzesviadlalunstivaiwalui
USmaudanluitdeessme (cardiac output: CO) lapeg
- E ¥ o ¥ d P
wewatiuaaslsznauluans msmmwnvesnmsilavila
(myocardium function), S¥UUMIENFUAIMUNDNTLOUYDY
#la (conduction System) uazdumila (cardiac valve) 9
o Y A ' a a
muinndauazdassnalussansnw

Ay LY = ¥ lﬁ' a =] v

sumlafimnfienuaniienemslvazeudanluinu
Naanaeala (cardiac chambers) (HlatiaaNNAaUNR
Tumsmmnivesdwnlanna luiansteznemsivaiey
(valvular stenosis) ¥3amMsluagaunaureddanunsaumila
U@ (valvular regurgitation) 2133210 lUga1MsuanaenIe
Wlaaunad (cardiac failure) WATENNANTENUN DTN
Tumsadinzia

2 wa da S P o

dumlaniiaanuialniloves de durilalunsa

2 . ‘o ,
(mitral valve: MV) wazdui lataaasin (aortic valve: AV)
§ o 2w {o o o ¥

dasnndumsinuresdumlanduiusiuanumumu
29952 uu Inadgunaesme (systemic resistance) Tuzeue

naumlalnsaaia (tricuspid valve: TV) wazaumlawaluiia

d e w e te »
(pulmonic valve: PV) ZNNNIUFNNUSAUANINOIUNMIUYDY
= . o o
szuulvaisululan (pulmonary resistance) @INAINN
mumuann lasdn@auin laluasamnmwinimvuanama
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mslvadsuleaduanuasmsluafiamaidien (unidirectional
flow) 270 low pressure cardiac chamber (left atrial: LA) tha
low impedance system (pulmonary circulation) 11];;1 high
pressure cardiac chamber (left ventricle: LV) 8¢ high im-
pedance system (systemic circulation)! (ladeNuRaUn@zas
o A o S o o ¥ ¥
MV luanwazimluinanmstaznemsivadsuldnemn
(obstructed antegrade flow) ANEAINANAD duwd laluasadu
(mitral stenosis: MS) lunsdinaurilalunsalianuiinuné
Tuanwanmlniiansivagaunauraadan (retrograde
flow) 10 LV % LA lugaeh LV dudy ansaananaa
aumlalumsasy (mitral regurgitation: MR) MSYNOIUDBIAY
mlaluasandulndluissuaszaaadiau (leaflets) NUnd
N ¥ = ! d} lﬁ'd =Y a a ¥ =
fampeiimudsenavduinfissiniannuasdutnfions fa
valvular annulus, papillary muscle 8% chordae tendineae
FamBenN valvular apparatus Mstdauazdavasdumila

luasaidu passive mechanism F901F8ANUULANAIVDI
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ANNGY (pressure gradient)! Tasfiauilalunsadaluvas
wlanaed (diastole) 39 LV pressure 98089NNN LA
pressure  wazauhlalunsadadiorladudiud (Systole)
%ﬂ LV pressure TgJNﬂ’JH LA pressure

wensamwaasd uilalunsad fuarhlviAaany
fAaunfzasmsluaisud 2 guuuy de mzduluesadu
(MS) wazmzauluniah (MR) videanaiasindule Tuili
%na'n5<1'51f;|asLﬁﬂﬂwaqmazﬁyulum%'aﬁuLﬁ'mﬁ'ummq
wazszueInenlumsiialsa (etiology), matasunlasms
#3590 Msluadoulussuuaneg 91nSUERd LAz

iy

sulalumsadiu: Mitral Stenosis (MS)
1. awnanaialsa (Etiology)

‘luﬂaqﬂ'mﬁuﬁﬂau%’uiwmmqéau’lmjﬁﬁﬂﬁlﬁm
M MS fuudaie ‘[sﬂﬁ'ﬂagﬁmﬁn (theumatic heart
disease: RHD)*™* ﬁaummq%‘uﬂ ﬁW‘UvL(;I’ iy congenital
mitral valve deformities, malignant carcinoid syndrome,
endocarditis vegetation L. inherited metabolic disease® ®™''
‘lun&imjﬂmﬁﬁmmqmﬂ RHD wuniliiteasanas 50-60
ﬁﬂ'ﬁsi’ﬁﬂaﬂ{l’gﬁman (theumatic fever: RF) figatausihan
nau’ wulumendgeussnnunemnelusassu 2:1 84 3:1
Tosauluamuniuseauas RF n'aumq 20 U waziioims
waaezas Ms Tu 10 &1 20 Japan'®

wmﬁ’mmwmmnﬁmlw}ﬁmﬁﬂLﬁﬂuwé”u Ao
m’ile;’%"U L%a Group A beta-hemolytic streptococcus "z’;malﬂ‘?;
wluhnawilasney (valvalits) Seladuinsuwuda®
Taei streptococcal antigen ansamufiseniu ilada waz
ﬁm‘sﬂ%’mﬂgﬂuszuugﬁéuﬁu (immune system) Tus1ame
ImawamquusmmL%yaﬁuﬁumsa';w hyaluronic acid capsule
e serotype of antigenic capsular M protein %qmm'smiaeiym
NS$UIUNIS phagocytosis LT opsonization fduundves
sumala? Tunszuaumsued rheumatic valvulitis 144 WU
ﬁyuﬁ'ﬂﬂm%'aLﬁﬂwm%amwlcﬂyﬁaﬂﬁqm Iﬂﬂﬁqﬁaﬂwstﬁﬁqﬁ5

1. Isolated mitral valve disease W‘UIG;I';E]EIaz 40

2. Combined aortic and mitral valve disease ‘W‘Ul@T
0892 30

3. Isolated aortic valve disease WUVI,GT';E]Elaz 20

m3swasuwlasmenensamnussanniianiz

dunlaluasasniau (mitral valvulitis) (3370 commissural

fusion — leaflet fibrosis with stiffening and retraction = chordal
fusion and shortening Ffiuarhluhannzauluasa fiu (MS)
1uﬁqm5 Fwsumzawilalunadath (MR) aanse
wuémﬁ'um’m MS 1(; Lﬁ'aﬁ chordal fusion and shortening
(e leaflet retraction®

2. mswasuulatuazuagnoneszuuassIng
(Pathophysiology change and results)

diafiannz Ms smeiimsuwasunlasmasds-
%mm'wﬂ wnng Tagsansonuuaramsiasulale
Gratl

2.1 mswasuulanaszuulwaiou (Systemic
hemodynamic change)

2.2 msUSuamnaasvanilaszdunuaiida
(Ventricular adaptation)

2.3 msUsuamwassvasialaszduiataiaa
(Atrial adaptation)

2.4 mswasuulanaszuulnadoumelulan
(Pulmonary circulation change)

2.1 malasuuiasnaszuulnaoy (Systemic
hemodynamic change)

Lﬁmﬁmmaz MS i diastolic pressure gradient
AaFuszmg LA ez LV waztilawensammwaaslsaaiiiy
G;alﬂ ‘V]’lal‘l/?fl transvalvular pressure gradient N’]ﬂﬁu Iu?}’N
wlanaesn  Fadluduiidiadeusinm cardiac output %84

v
o 13-15

srmeluz ey Tagun@srameaianueuluviesinla

LA Uszanes 8-10 faduasUsan waztilaiinng MS m
ANNAUGININALGUUDIUTEINM 15-20 Nadwwasdsan'™ '
&113U left ventricular end diastolic pressure
@ ! 4 a X prpa P ' ¥
(LVEDP) sinaglunamund ualunsdindaniz MR su07
anavhluaizes LVEDP gadula Usmaudead lnany
aulunsa (mitral transvalvular flow) uUnuUSanes cardiac
output UALANTINMILAUVBINILA (heart rate: HR) 1iia HR
VN Ui N 1 I2213872B9 transvalvular LV diastolic
filling 8089 #9AsMN N cardiac output ey luyile
MS NHDATILALIIVNIEMTOUVDINILRAUNG (normal sinus
rhythm) 229 Iu& effective atrial contraction F9inamlvn
anuaulunoaiala LA (left atrial pressure: LAP) 80a9
13 ! ' o v o W o a P o Y pr gy
anNeeNivedAy Wandeumsuniuydieniidane

17,18

MILOUPBNN lANRAUNAWUL atrial fibrillation (AF)'™'® uag
o v ! =1 o wd =
TunsdlasnaminamlniimsanaswesdSinm CO Uszanm

a8y 20-25> 1718
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2.2 msUsvanmzasnasileserununsiaa
(Ventricular adaptation)

Tuaniz MS HunuImsanasasliang CO
Wukannmsiazemslvadsuan LA Iﬂé LV (inflow
obstruction) wnaniusainannenuaumarlumstus
2849 LV (left ventricular pumping failure)'®  logsz@nSaw
Slum'i‘vh\‘nmlm LV "‘Z:;Qﬁ‘\nim’m']ﬂf{'maﬂ LVEDP ﬁﬂﬂ%ﬂu
toniz mﬂmiﬁnmwmlw';aﬂaw 25-50 wmciyﬂmﬁﬁ
aﬂ”l’.]w severe MS 'imn‘u left ventrlcular systohc dysfunction
uu LﬁUNaQWﬂNWﬂTﬁﬂﬂﬁwau‘] 'i'.]?\l@nﬂ L?fu NNE mitral
regurgitation, aortic valve disease, ischemic heart disease, rtheu—
matic myocarditis fugun 1o 20

mwsuwanixww{a right ventricular function ﬁu
LﬁuNamﬂm'ﬁ‘ﬁ'ﬁmmﬁuluizuulwaL’Sﬂuwaﬁﬂaﬂﬁqﬁu
(pulmonary hypertension) %ﬁ%ﬁﬂ“l; ejection function VD4

2y alesdMWIINGSI RV con-

right ventricle (RV) 80a3
tractility :ﬁl'fla'rj;_jsl:uLﬂﬂﬁ/f‘lJﬂﬁ7

2.3 msUsuanmmzasnasialaszsuainsos
(Atrial adaptation)

Az MS dinavln LAP gﬁyu danensanmw
Fanameiiiuaaly vhlviniwes LA winsnniu (LA hyper-
trophy) wazdinszuIums disorganization &4 atrial muscle
fiber Fuiinarhlwhiamswanniuges reentry circuit LL&% new
automaticity foci ¥hlntiamsssdyanatiamsnuzasila
fAaundluuaziiaunavualagasudndd nHazaInsM

22,28 yauiiladi AF (Haau

aadinudu atrial fibrillation (AF)
%ﬁﬂﬁpjﬂmﬁmmL?%m@;amitﬁm'élmﬁaﬂ (mural thrombus)
Tu LA 3nniu ‘[ﬂﬂqﬁamitﬁﬁménqqﬁmﬁu 3 1m il
Lﬂ?ﬂﬂLﬁﬂUﬁU@yﬂm Ms fifinmsiauinladudmnzund
(normal sinus rhythm)® ** **

wununaitlnauees LA (degree of LA enlarge-
ment) 1u'ﬁmmé“uﬁuéaéwqﬁﬁ'ﬂéwﬁmﬁm:ﬁumm’gutm
2aanenFamna usirla® Ltasﬁgay‘aﬁugmﬁﬁmuhﬁa
wuwmtguojﬂu@uﬁnawﬂaq LA fannn 45 fiadwas wun
finme AF Simmeiesanay 35-40%

2.4 malazuwlasnaszuulnaaumaludan
(Pulmonary circulation change)

Tuszauanuguuswasnendanmu Ms AiEnuay
891thuna19 (mild and moderate MS) wmjwmmﬁvmmuﬁlu

& . @ '
1800180018a (pulmonary vascular resistance: PVR) anlud

msiasuulasluszsaznasudy Snnenuduluvasaidan
L ! s a

Ua® (pulmonary artery pressure: PAP) unaglumm“mﬂnm
annulupaefiimsaanma (exercise) WiasaTIMsIAuYDY
wilafuiindy azvhly PAP gﬁvul(;” TagWu PAP 'ﬁijﬁﬂ’.]"l
60 fadwasisan fuarlumsiiudeanyas RV iulame
AMNENNINZY (increase impedance of RV emptying) Waz£N
wlwemnuduluvasirlavumuemn (right atrial : RA) gjﬁivu
FINDN right ventricular end diastolic pressure (RVEDP) éj\iﬁu
e

Tunme severe MS Lo LAP gnﬁumﬁ 30 NadLNGT
Usan ‘W%E]QQLﬁuﬂ’J"] oncotic pressure 2a95zUUInaIauluy
YamazrnlwiAemsuasuudasmuadudad

High LAP = pulmonary venous hypertension —>
transudation fluid to pulmonary interstitium ™ reduction of
lung compliance — reactive pulmonary arteriolar vasocon-
striction — pulmonary vascular obliterative change = pul-
monary hypertension (PHT)®*'

3. 81M13dM9 (Symptoms)

dasnnmseiiulsasas Ms hesuludnuae

anaiiunagly éi'qﬁvurgﬂmzhulwnjﬁnhjﬁmm'il,l,aﬂﬂm}n

Suugns s 128

mmmamﬁmmﬁuﬁuéﬁ'umm@umwm
ML pulmonary venous congestion LezNIL low cardiac output
L‘z;u dyspnea on exertion, orthopnea, paroxysmal nocturnal
dyspnea, fatigue Lﬁu(i;’u

smslaiudan (hemoptysis) aansanula lu
sveglsacuny desndlail LAP qwzﬁﬂﬁﬁﬂ%mmﬁaﬂ
Slussuul%aﬁﬂuﬂamﬁﬁi”u wastNanIsuenuay dilated
bronchial vein ¥138 submucosal varices 16?2 Ltéaswuqﬂ'&mitﬁ
284 hemoptysis anaadiemsmdinlsamuluimay dasn
PVR ﬁgjﬁu ilnlsnadanluszuulnadiouananas®
é’mmmil,tamwm acute pulmonary edema ‘ﬁ'fl pink frothy
sputum ﬁutﬁﬂﬁnnmmmnwm alveolar capillaries®'

Systemic thromboembolism Lﬁummmamﬁwuh;
ﬂixmm';aﬂax 20 wmrzjﬂm MS LLBSE]’F\]LﬁuE]’Iﬂ'l'SLLﬁﬂQ

va <
2422 guANSYBN thromboem-

L‘%'NLL'iﬂELUI}j‘lJ?ElU'NT]EI
bolism azwulalunz MS 1nnNAE MR Tagszuudithe
thromboembolism ﬂ?ul,ﬁu cerebral circulation ';aﬂa:: 40, vis-
ceral mesenteric vessel ';af;las 15, lower extremities vessel
saE8z 15% 4% uazdu 9 oy coronary artery Wa¢ renal artery

muwalmﬂmmmﬂu‘[awmmlm? 24
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Tasademamsiia thromboembolism Tupjﬂ'aﬂ MS
ﬁaz, 4, 24-26

1. /¢ low cardiac output

2. 202N LA ﬁwmﬂmﬁu

3. AN atrial fibrillation (AF)

4. Absence of ticuspid or aortic regurgitation

5. LA echocardiographic characteristic of "Smoke”
(stagnant flow)

g«?ﬂmﬁaé’luneiuﬁﬁﬂ'ﬁm?fﬂwrwgu msladu
msfinsanlvnazagauidan (anticoagulation) tiaUaefu
(prophylaxis) /¢ systemic thromboembolism™*

éﬂaﬂﬁﬁm’;s MS aiuszaznanu sndamn
uMefinay 393807 cardiac cachexia Liasanil low
cardiac output unmuu? I’Jﬂ’)ﬂé’ml%tyjfl peripheral pulse
Uné sunavasilanulamidiunalnd wazirlalafiaUnd
5590 (cardiomegaly) snlvayund snvaswsudosila
ANUN presystolic murmur, increase first heart sound (S1),
opening snap L&z apical diastolic rumble murmur®”*° Togi
(e S1 @Aiean MV leaflets é'l'qmﬁmm%miu wag
waaulmlalussduniie®® uazidls leaflets Hanuudauazwn
(thickened and calcified) WY SERUEBY S1 AENa®
z‘iﬁmaﬁuasmswﬁmauaﬁa mmﬁmmlﬁﬂwj (intensity of
murmur) Tu Ms lafienaduwusesnsiveddaiuany
FULTUBY MS %QUWQW%QWU’iWIZJjIﬂ’JEI severe MS Waz calci-
fied leaflets BNRMNWULEEN murmur MINMIATIATNME]A®

4. Mm5IHanalsa (diagnostic evaluation) NILUIUNS

'
@

Saseiiadalsznaun

4.1 15236

ﬂssi’ﬁ‘ﬁl@;ﬁwﬁwaﬂﬁqszﬁummgmmwaﬂiﬂ
Iﬂﬂﬂ‘iztﬁuvl(;ﬁnﬂ New York Heart Association Functional
Class (NYHA FC) Faiinauaseau 1 89 4 UszSafiuauanaa
pulmonary venous pressure ﬁgﬁiyu Lﬁu dyspnea on exertion,
orthopnea, paroxysmal nocturnal dyspnea, pulmonary edema
mmsvaaaanansnay wazladudan wenaniilseia
msifladuaausuandeeme AF wialssSafiuauaniemae
systemic thromboembolism Lﬁué’u

4.2 N19ATIVINNIEY

Snwamluanlnaazdulng vienewnas od
iz MS andluszaznanny asaniwasnundulng an
viamhiawele wudeamiaadulng o luiiwendanw

yasuladusiume sumsasnudnashlalanamneazdn
T lusupasanmsuans
4.3 Muwa1e53dUan (Chest radiography)
WuNEnuIE LA enlargement umswasuudas
wsnBuinulumwaessdlan  lagaswudnuasaas pos-
terior bulging 289 LA, double contour ﬂawauﬁ'ﬂaﬁmmw

3, 13, 31

Lae elevation a4 left main bronchus LLasmﬂmsﬁﬁ
2UNAVY LA ‘lmjuazﬁﬂmmm PA trunk MENgNAY
ilnfiudnuoraes "straight left heart border” @8 WY
sauhlamumedaidnuasdiuaunse uananiily severe
MS 21AWUaNHME horizontal linear opacities line ﬁu%nm
#eUan (Kerley B lines) diasnnilanae pulmonary lym-
phatic hypertension

4.4 msasranraadulnninils (Electrocar-
diography: ECG)

msasrnaulwiiladleinly e s
ANNTULTYBLSA Toefisoeas 30-40 wmrﬁﬂmﬁﬁmas
severe MS wuneaulnvhialaund  aealsieny Tunne
severe MS #afiaauluvinlafidsanemsioudiy normal
sinus thythm WUN@NHAERUIUBNEWINAYEY LA ﬁ"lmﬁﬁ?u
(LA enlargement) Lﬁumitﬂﬁ'ﬂuuﬂmL'%'ml,'inqm‘ﬁ'wumﬂ
aaulvwile Tesiisnwairaas wide notched P wave lu
lead II W8¢ biphasic P wave 11 lead V1'™ *2 dwm5ulanie
mstourawilaiianddamunneauluviilasulng
ilusnweuzaa atrial arrhythmias IG]EILQW’]S‘?;W‘U‘IJ'QEI fa
atrial fibrillation (AF)

4.5 msasrvilamsndudaeaznaunng
g4 (Echocardiography)

M3A59M835 echocardiography ﬁ’uluﬂﬁ)agﬁu
danidumsiiasevaniitudumsinaseiasauannis:ia
LAZASATINTHMENBNIUTINAUMNSIEan Taensih
echocardiography ﬁv'uﬁal,ﬁu diagnostic tool of choice Fmsu
msUszifiunensamwaasduiila WALIEAUANNTULT
284150°° Tagsdi two-dimensions method (2D-Echocardio-
graphy) sansavanladeiuiimndasazdevssduinla
(crossectional orifice area) LLaswumwmﬁmﬁ'ﬂa LA uaz
LV?®> % Iﬂﬁlﬁﬂ’lwe‘)ﬁﬂﬁ’ﬂiuﬁﬁ parasternal long axis R)%sl‘v;l
'swazl,ﬁﬂmlﬂyﬁ'ﬁ'qmium’aﬁammmm%ﬂmm w3ANY
fAnUnduasaurila (leaflet), mmwmw%auﬁqmnﬁuguwm

aunala (thickening and calcification), M5LARDUNLLUITTAU
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ﬁuwmayuﬁ"fla (mobile and excursion and coaptation) #8AIY
seazBoalusureasalsznauuinalonaaulafifa
olumsiladevasduiala (subvalvular apparatus)®™ *
uaﬂmniﬁuﬂﬂﬁumminﬁwLaﬂLwﬂIuIaﬁﬁlu
L?Tﬂmﬁamﬁa‘lv;mm'muanﬁﬁmaﬂﬁﬂmm'w 9 1@iymﬂ°'fi”u
E]’WIL‘H‘L! doppler echocardiography Iﬂ'&mm&ﬂ’i ﬂ‘UE]ﬂtN m EN g0
1 H ﬂ’] LQEIEI‘ZIEN transvalvular gradient pressure "ZNNF]’J’mﬂﬂGlEN
Tnaldsafumsausila®
mﬂﬁymﬁﬁﬁ)ﬁfﬂ5qssﬁumm'§mmﬂaqmas MS

a = Y 2w o .
ANsanNniummnaazazdunlaluasaide (crossectional

valvular orifice area) 9280159 echocardiography uazlv

MIIUREANE severe MS a¥d crossectional valvular orifice
area UBEHN 1 MINIBUALNAT (cm®)>*
Jaaiumsn 5390835 echocardiography Hanenu
2 38 fa MINTIVUNNNIINTNDN (transthoracic echo-
cardiography: TTE) wazmInsialagsianduaaniuni
¥aana1¥9 (transesophageal echoica: TEE) #4N1301973
¥ aa = ' = ¥ g = = '
ML NAUTE UM IVABRR1NT HzalawSeuwmiiann
MINTIVWOUKNLINTNEN A SansaUseiliuneazidenzag
WeNSEMWYBNAUNILA WAz subvalvular apparatus ABDAIU
FIN5OUBNDINTHANLEDA (thrombus) luweenila LA
Iﬂgﬂmamuu{hmnﬂ'n“’“
4.6 MIATIINIENITINHID (Cardiac catheteri-
zation)
4 CY =~ ' ld o
Msasranlemsauiila denluianuandu
Fnsulunsifianenie MS w3 el anISHIAASNE
lutaytudunsansununansandulunmsesanisns
s lalugihennz Ms § 2 nsdl fe® ™
u " A vy
1. waganuiaUndzeauidandesiilalals-
o Y o da | N a ~
115 (coronary artery) lugﬂm‘nummLammawmﬁamww
21ANUNNLAAINEN
2. wadssdiudannzanueulussuulvaiau
Uaage (pulmonary hypertension) Feaziiudadzlunis
L3 o =Y ! ' % % !
NeNsUNITALIULTA waraNNFealunISHIAATNEIN
Tusnansadszidiulaannnsnsranieds echo cardiography

aqﬂ
amzaun laluaiadu (mitral stenosis) Tosaiulvay
(WunaNIINNIZUIUNISVDY rheumatic valvulitis 13BN

anzawilalunsaduiinzunludl diastolic pressure
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