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Mitral Valve Prolapse :
An Aero Medical Problem
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Twelve cases of mirral valve prola
\MVP} seen at the Institute of Aviation .
¢ine are presented, 86", were from the fly
branch, mean age 24 years. 337 were F
fround duty branches, mean age 39 years
cept one, all cases had mid to late syst
murmur in the apical region and/or along
left sternal region. Click was heard in Th
cases. 58" presented as ECG abnormality wh
was either in the form of Twave changes in -
inferolateral leads or cardiac archythmi
Ventricular Premature Beats (VPB) or S
Ventricular Premature Beats (SVPB). In2
cases papillary muscle dysfunction due
coronary heart disease (CHD), was consides
to be the cause of MVP. Echo cardiograp
proved the diagnosis of MVP in 83% cass
Left Ventricular Angiogram was done n 50,
the cases and it confirmed the diagnosis
MVP. In this paper, aeromadical problems e
countered in cases of MVP are discussed a
relevant literature Is reviewaed,

.'f"HITRAL vilve prolapse (MVP) Is describe

as a «clinical syndrome rasulling from diver:
pathegenic  mechanisms  of the mitral  wval
apparatua.  tis also known by variaus other terp-

such as systolic—click murmur syndrome, Barlow

syndrome, floppy valve =syndrome and billowin
mitral leaflel syndrome®, During the last decads ¢
so lot of interest has been generated in this entit
Arrhythmia, endocarditis or sudden desth are we
known asseciations of thiz syndrome", Brown eta
in 1973 reported len pilots with MVP who develops

ventricular  tachycardia and multifocal ventriculs
premature beats (VPB) while sustaining ¢—6 G o
positive acceleration (+Gz).  1tis because of thes
associzted complications that MVP amongst aircrev
is considered more hazardous. While evaluating
such cases, the llight surgeon faces two problem:
fa) Does the pafient have MVP, and (h) If so wha
should be the disposal ? Aseromedical probleme:
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diagnosis and disposal of the aircrew with
disability have been highlighied.

MVYP, problems with regard to the
this

Material and Methods

Twelve serving Air  Force personnsl wers
investigaied at the Institute of Avialien Medicine,
Bangalore. Oul of these 8 (66",) belonged to flyving
branch and 4 (34%) were from ground duty branch.
Thelr mean age was 24 and 39 years respeclively,
initial presentation for evaluation was as follows (&)
ECG abnormality with systolic murmur heart (non-
lschaemlc group) : B (66%,) (b) ischaemic heart
diseage (IHD) (Qld sisbilised) : 4 (347%). All were
subjected to a detalled clinical examination. Haemao-
globin, blood count, blood sugar, urea, uric acid and
choleaterol were eslimated in all the cases. X-ray
chest o exclude evidence of cardiomegaly or car-
disc aneurysm was donein all the subjects, A 14
lead ECG, resling and afler double Master's exarcise
wae recorded, A maximal stress testing on a
computerised viagraph treadmill as per Bruce
protocol’ was done in the non-ischaemic group, In
the group with ischaemic heart dissases submaximal
troadmill stress lesting was done. In cases of ECG
abnormality (B6'.), iwenty four hour ambulatory ECG
recording on a Cardiodyne type tape recorder was
done. This was later replayed and tracings analysad
for any ST-T changes or pattern of arrhythmias,

In 10 cases (83%) echocardiographic studies
were done.. In 50%, cases in addition to echocar-
diogram, left ventricular angiogram was alsc done,
In two cases electrophysioclogical studies were
uvndertaken in order to detarmine the naturs of ECG
ghnormallly, These threa Investigations weare dons
at the Cardio Thoracic Centre, Pune.

Observations

Details of the 12 patients with mitrzl valve
prolapse-are summarized in Table L

All subjects ware asymptomatic at the time of
evaluation, All were on the taller side of the scale
for helght and weight average helght being 174
cms. One case had Maranoid featuras, but meta-
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carpal index was normal.  Non-ischaemic cases
in=28) were referred primarily for evaluation of ECG
abnormalily in 7 cases (88%) and evaluation of
systolic murmur at the apex in onecase (129).
Cases with IHD (n—=4) were referred for their perio-
dic review. In non-ischaemic group, sxcept one all
cases had mid or late systolic murmur either at tha
apex or zlong the lefl lower parastarnal region or

over both the areas. Naon-sejection click at the apex

was heard in 757, cases in this group and in the
IHD group out of the 4 cases 75% had
nan-ejection click and all had mid to late
systolic  murmur at the apex. In  both the

groups click and murmur became prominent in
upright posture and aftar exercise, There was no
clinical or radiologlcal avidence of cardiomegaly,

As seen from the table |, ECG abnormality was
in the form of T wave changes in the inferlor or
infero-lateral leads (50%,) seen on resting or after
double Master's two step exercise with extension
seen after stress testing.  In one case thers was QS
pattern in ¥V 1 to V4, Two cases had presenled with
ventricular premature beats. Three cases with T
wave changes, in addition had VPB or supra venirj-
cular ectopic beats (SVE). IHD group had stablil-
sed pattern of inferior wall infarction, |Infero
posterior infarction and in one case sub endacardial
infarction.

In 259% cases ambulatory maonitoring revealed
additional information which was In the form of
bigeminal or trigeminal rhythm in one case and
intermittanl WPW syndrome was detected in ancthar
cese, Echocardiographic studies were suggestive of
MVP in these cases where it was recorded (83%).
Heowever, in 507, of the total cases, LV angiogram
was racorded which confirmad the diagnosis of
MVP, In addition to these, in two cases electro-
physiological studies were done in orderto prove
the nature of ECG abnormality. In one case multiple
bypase tracis were demonstrated, which were
respensible for WPW syndrome, In the other case
ectopic beats were found to be ventricular in origin,
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Table - |

Clinical details

Patiant Age Clinical General Cardiac findings
Case presentation examination
Mumber
b I | 18 Asymptomatic Tall Built Mon-ejection click <= systollc  murmt
{186 cms ) Parasternal regian 1/6.
2. AB 21 ~do- Tall Bullt Systolic murmur mid and late, apex
(175.5ems ) and 4th Lt sternal space 11/6.
3 8C 21 -do- Average Non-ejection click systolic murmur ¢
{ 167.5 cms ) the apex /6,
4. DK 29 «do- Tall (175 cms ) Mon-election click — systolic murmu
MA and LSR 1/6.
5. RC 26 -da- Tall { 175 cms } NAD
B KA 22 -da- Tall (179 cms ) Nen-ejection  click -+ systolic  murmu
(Mid and Lata).
&Hn P 23 -do- Avaraga Mon-ejectlon click late systolic murmu
{ 168.5 cms ) al apex,
B, R3 26 -do- Average Non-ejection click Mid and Late systolic
{170 cms ) murmur,
9, RS 37 Old IHD Tall { 177 cms ) Mon-ejection click Mid and Late systolic
murmur,
1. VJ 42 ~do- Tall { 180 ems ) Mon-sjsction click Mid systolic murmur
at the apex,
11. NL 50 ~do- Average (170cms) Systolic murmur at the apex. Grade 11}V,
12. RR 44 -do- Tall { 174 cms ) Mon-gjection click -
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ECG Findings Mitral Echogram IV Angio Electrophy- 24 hour
siological Ambulatary
studies monitoring

T L1, 10, avF, Mitral leaflet Mild MVP Short AH and MV Intermittent VPB
T.WV4 V6 prolapse {post) intervals {(Mulliple and WPW

VFE | some in bigeminy {posterior) track) Syndrome,
Multipla ectopic beals, MVP (post) MVP Confirm ?PE VPEB in Bigeminy
some in Blgeminy and Confirmed and Trigeminy
Trigeminy

QSin Vi-Vd -do- -dao- — NAD

T . W, 1N (R), avF, avF(R) -to- ~tda- —_ MNodal beats

ST 1 (1.5 mm) V4-VE (DMT) saan

Modal rhythm

Multiple VPE -do- - — VPB

TN, 00, 1R, MVP — NAD

avFR, VE&VE

T AL, avF, V4-VE MVP — NAD

NAD MVP MVP — MNAD
Suggestive of Inf. & Post MVP - ==
Infarction,

T 4L, avF, MVP MYP _

avF (R) T | Va-Va

QS in I, I, avF VPE+

Inf. Wall on supravent.
Ectopic after DMT.
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Discussion

The actual prevalence of MVP is not really
known. Barlow et al' have reported the incidence of
MVP between 10-17%. It has been diagnosed in
all ‘age groups. All cases in the present series
(non IHD group) were asymptomatic and referred
for evaluation due to ECG abnormality, systolic
murmur or both together. Devereux at al* have aiso
tound most of the cases In their series lo be
asym ptomatic. Symploms like chest pain, dyspnoed,
light headedness and dizziness, syncope, palpitation
and psychiatric problems have been reporied In
cases with MVP ¢ " Auscultation usually leads to
the earliest suspiclon of MVP. Presence of non-
vjection click and or a mid or lote sysiolic murmur
are present in almost all the cases' ", In the presenl
garies non-sjection click was heard |n 757, cases
and a mid or late systolic murmur was heard in 91%;
cases (n—11). As described earlier ECG abnormality
was the first abnormal finding seen on ECG in B8Y,
cases |n the non-ischaemic group (n=T).

A variety of ECG sbnormallties  have been
described in MVP. Apart from arrhythmias, the
commonest ECG abnormalities are nan-spacific
ST-T wave abnormalities in the form of ST depres-
sjon and T wave inversion in resiing ECG or alfter
DMT or stress testing. ST-T changes aré commaonly
sesn In the infero-lateral leads. Other less commaon
abnormalities include infarct patterns, prominant
U-waves, prolonged QT interval, ventricular tachy-
cardia, supraventricular tachycardia and atrial fibri-
llation 7 % In the presenl series the commonest ECG
abnormality in the non-ischaemic group was Twave
|nversion in the infero-lateral leads (50%), followed
by VPB in two cases, In one case QS pattern
suggestive of anterior wall infarction was seen in V1
to V4. Cases with IHD had uneguivecal findinga
of inferior, infero-posterior or sub endecardial
infarction. With increasing usc of treadmill stress
tasting in asymptomatic individuals one would expect
that more patients with asymptomatic form of MVP
will be discovered. This fact |s supportedin the
present series when stresz testing rayealed
abnormalities in the form of T inyersion, ST depres-

sign or appearance of VPBs for the first time, in
25 cases of non-ischaemic group, in eddition fo
their original ECG abnormality.

Echocardiography has been extremaly halpful in
detection of MVP in 83%,i.e,in all thess cascs
where it was done (n=10), Tha most characteristic
echocardiographic finding is an abrupt mid systelic
posterior buckling motion of the mitral valve, A leas
specific echo abnormality i3 holosysialic posterior
“hammocking” motion of the mitral laaflets, which
can be reproduced in somse Cases with milder torm
of MVP who have isolated non-ejection =systolic
click. Using standard M-mode technique, 1he
ultrasonic beam fails to traverse the postero-
medial commisural scallop of the postarlor leailet of
the mitral valve, which is the most traquantly
involved position of the mitral valve. Twao dimensio-
nal real time echocardiographic studies have helped
to define the mitral motion abnormality in MVP",

In 50%, cases in the present garies, LV angio-
gramwas done to arrive atthe final diagnosis of MVP.
LV angiogram continues to be considered by somg
as “gold standard™' for the diagnosis of MVP, The
characteristic tinding is in the area of mitral valve In
right anterlor obligue view where the posterior mitrel
ieaflet is seen to bulge into the left alrium. In
sguivocal cases left anlerior gblique ventriculography
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can be guite halpiul’,

Ambulatary ECG monitering ia occasionally
helpful in the datection af arrhythmias in patients,
with MVPY. A number of complications like
bacterial endocarditis, progressive mitral regurglta-
tion, left ventricular failure, yentricular tachycardia,
ventricular figrillation, embolism and sudden death
have bean describad?®® "N, Stresses sncounterad in
aviation and space lravel, e.d. hypoxja, vagal and
sympathetic stimulation are arrhythmogenic and are
ezpecially hazardous in individuals with MVPY. A
combination of increased [eft ventricular after load
and decreased left ventrieulat volume which goours
with—G fgrces could also have potantially disastrous
conseguences'. The application of 4G fgrces in
aithar lhe X or Z plane has keen demonstrated to

dacrease |oft ventricular yolume and to Increase
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systolic and diastolic pressure in the ascending
dorta, Thus, acute severe mitral regurgliation
might result from high 'G’ loading of an individual
with MVYP who had litHe or no mitral incompatence
Under normal circumstances. The sudden oceu-
rrence of severs mitral regurgitation is frequant y
hasmodynamically disastrous especially in the
presence of normal size of LY and LA. Rupture of
elonpated chordae tendinae might occur with high
Gz loading in which case the resulting acute severa
mitral regurgitation would not be alleviated by remo-
val of ‘G' forces. In addition under 4G stresses
ventricular arrhythm)a may develop where no other
form of atress testing has unmasked ominous
arrhythmias® ", Thus it can be concluded that diag-
nosis of MVP ia more Important in flying personnel
than In those who are not involved with flying. All
offorts should be made te confirm this diagnoais,
betore & proper disposal is given,
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