
tructural valve deterioration is one of the main drawbacks of biop-
rosthetic valve prosthesis. Here we report o case presenting with acu-
te onset pulmonary edema due to sudden detachment of one of the

cusps of a mitral porcine bioprosthesis.
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Acute Onset Pulmonary Edema Due to
Cusp Tear of A Bioprosthetic Mitral Valve:

Case Report

AABBSS  TTRRAACCTT  In this re port we pre sent a 35 ye ars old fe ma le pa ti ent, who de ve lo ped an acu te on set
pul mo nary ede ma du e to te ar of one of the cusps of a bi op rost he tic mit ral val ve. She had to be ur-
gently re o pe ra ted to rep la ce the aor tic and the mit ral val ves. Her mit ral val ve had be en rep la ced by
a bi op rost he sis in plan of a preg nancy. Ec ho car di og raphy re ve a led a te ar of one of the prost he tic
cusps, which was al so cle arly vi su a li zed du ring sur gery. The val ve was ex ci sed to be rep la ced on ce
mo re with a mec ha ni cal prost he sis. The cli ni cal sta te ra pidly im pro ved and the pa ti ent was disc -
har ged on the 8th pos to pe ra ti ve day. The ad van ta ge of low throm bo ge ni city in bi op rost he tic val -
ves sho uld cer ta inly be con si de red to get her with the po or long-term du ra bi lity and the high chan ces
of a re o pe ra ti on es pe ci ally in yo ung pa ti ents. Bi op rost he tic val ves are pre fer red in all pa ti ents in
whom an ti co a gu lant use is con tra in di ca ted, or in wo men plan ning a preg nancy. The se pa ti ents sho -
uld ca re fully be mo ni to red, and signs of early val ve de ge ne ra ti on sho uld not be mis sed. Yo ung pa-
ti ents pre fer ring bi op rost he tic val ves for rep la ce ment sho uld al so be in for med in de ta il abo ut the
di sad van ta ges of such prost he sis. Alt ho ugh mor ta lity and mor bi dity ra tes of re do car di ac ope ra ti -
ons ha ve be en ste a dily dec re a sing, new an ti co a gu lants sho uld be de ve lo ped to al low preg nancy
with a mec ha ni cal val ve, or use of low-mo le cu lar we ight he pa rin re gi mens sho uld be con si de red. 

KKeeyy  WWoorrddss::  Bi op rost he sis; pul mo nary ede ma

ÖÖZZEETT  Mit ral bi yop ro tez ka pak ta yır tıl ma so nu cu akut ak ci ğer öde mi ge li şen ve acil ko şul lar da re -
o pe ras yo na alı na rak mit ral ve aort ka pak rep las ma nı  uy gu la nan 35 ya şın da bir ka dın ol gu su nul -
mak ta dır. Beş yıl ön ce ha mi le lik pla nı üze ri ne bi yop ro tez ter ci hi ya pıl mış olan ol gu da
eko kar di yog ra fi de ka pak kusp la rın dan bi rin de yır tıl ma ol du ğu gö rül müş, ope ras yon da da bu du rum
net ola rak tes pit edil miş ve ka pak ek si ze edil miş tir. Kli nik du ru mu hız la dü ze len has ta se ki zin ci
gün so run suz ola rak ta bur cu edil miş tir. Bi yop ro tez ka pak la rın dü şük trom bo je ni te eği li mi ile or ta -
ya çı kan avan taj, özel lik le genç eriş kin ler de da ya nık lı lık sü re si nin kı sa ol ma sı ve tek rar ope ras yon
prob le mi ile bir lik te de ğer len di ril me li dir. Her han gi bir yaş ta an ti ko a gü lan kul la nı mı kon tren di ke
olan ya da ha mi le lik plan la yan ka dın has ta lar da bi yop ro tez ka pak lar ter cih edi le bi lir. Bu has ta lar
sı kı ta kip al tın da ol ma lı ve ka pak de je ne ras yo nu na ait er ken bul gu lar göz den ka çı rıl ma ma lı dır. Bi -
yop ro tez ka pak rep las ma nı is te yen genç has ta lar bu ka pak la rın de za van taj la rı ko nu sun da ay rın tı lı
ola rak bil gi len di ril me li dir ler. Her ne ka dar re o pe ras yon lar da mor ta li te ve mor bi di te oran la rı gi de -
rek düş mek tey se de, me ka nik ka pak la gü ven li bir ha mi le lik için ye ni an ti ko a gü las yon me tod la rı 
ge liş ti ril me li, dü şük mo le kül ağır lık lı he pa rin le rin ha mi le lik te kul la nı mı göz önün de bu lun du rul -
ma lı dır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Bi yop ro tez ler; pul mo ner ödem
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CASE REPORT
A 35-ye ar-old wo man, who had her mit ral val ve
rep la ced with a bi op rost he sis vi a right mi ni-tho ra -
co tomy 5 ye ars ago, was ad mit ted to a lo cal hos pi -
tal, and was di ag no sed as acu te left he art fa i lu re.
Ec ho car di og raphy re ve a led se ve re mit ral in suf fi ci -
ency du e to mit ral bi op rost he tic struc tu ral de te ri -
o ra ti on, mo de ra te aor tic in suf fi ci ency and
pre ser ved left ven tri cu lar func ti on with in cre a sed
pul mo nary ar te ri al pres su re. The pa ti ent was trans-
fer red to our hos pi tal for furt her eva lu a ti on and
tre at ment.

She des cri bed dyspne a on exer ti on in the last
ten months and at last she had ex pe ri en ced synco -
pe. On ar ri val she was tach ycar dic (110/min), hy-
po ten si ve (85/35 mmHg systo lic/di as to lic blo od
pres su res), and cya no tic with a lo ud pre cor di al sys-
to lic mur mur. Do pa mi ne was in fu sed, and high vo -
lu me na sal oxy gen (12 lt/min) was ad mi nis te red.
Trans tho ra cic ec ho car di og ram re ve a led a hyperd -
yna mic left ven tric le with pre ser ved func ti on and
se ve re mit ral re gur gi ta ti on du e to rup tu re of the bi -
op rost he tic cusp ne igh bo ring the an te ro sep tal zo -
ne. She al so had mo de ra te aor tic in suf fi ci ency and
a me an pul mo nary ar te ri al pres su re of 40 mmHg.

The pa ti ent was ope ra ted ap pro xi ma tely 18
ho urs af ter the on set of symptoms. Tran se sop ha ge -
al ec ho car di og ram con fir med the cusp te ar of the
mit ral bi op rost he sis (Fi gu re 1) and mo de ra te aor-
tic in suf fi ci ency. Mid li ne ster no tomy was per for -

med and car di o pul mo nary bypass was ins ti tu ted.
The pa ti ent was co o led to 28 °C. Myo car di al pro-
tec ti on con sis ted of an ini ti al do se of an teg ra de and
in ter mit tent ret rog ra de blo od car di op le gi a. The mi-
t ral val ve was ex po sed thro ugh a stan dard left at ri -
o tomy. The re was mild cal ci fi ca ti on of the val ve
le af lets and a rup tu red cusp ne igh bo ring the an te -
ro sep tal zo ne (Fi gu re 2).

The Han cock por ci ne bi op rost he sis was ex ci -
sed and a 27mm bi le af let mec ha ni cal val ve was re-
p la ced with tef lon-pled ge ted su tu res. Aor tic val ve
was ex po sed thro ugh a stan dard ob li qu e aor to tomy
and a 21 mm bi le af let mec ha ni cal val ve was rep la -
ced with tef lon-pled ge ted su tu res. The pa ti ent was
we a ned off car di o pul mo nary bypass on the first at-
tempt with mo de ra te do se of do pa mi ne. She was
ex tu ba ted on the 21st pos to pe ra ti ve ho ur. The in-
ot ro pic sup port was dis con ti nu ed wit hin two days
and the pa ti ent was trans fer red to the ward in the
3rd day.  The pos to pe ra ti ve co ur se was une vent ful,
and the pa ti ent was disc har ged in go od con di ti on
on the 8th day.

DISCUSSION

Bi o lo gi cal val vu lar prost he ses are pro du ced ma inly
from por ci ne aor tic val ves or bo vi ne pe ri car di um,
and la tely from equ i ne pe ri car di um. The re are bi -
op rost he tic val ves pro du ced from equ i ne pe ri car -
di um with self ex pen ding ther mop las tic
ni ti nol-ma de ring fe a sib le for su tur less imp lan ta ti -

FIGURE 1: Transesophageal echocardiography showing the torn cusp of the
bioprosthetic valve at the mitral position prolapsing into the left atrium as a flail
leaflet. Ao: Ascending aorta, LA: Left Atrium, LV: Left Ventricle, Arrow: Flail
prolapsing segment of the mitral cusp.

FIGURE 2: Intraoperative exposure of the mitral bioprosthesis. The cusp lo-
cated in the inferior anteroseptal position has been almost totally detached
from its annular junction.



on. Struc tu ral val ve de te ri o ra ti on is the most pro -
mi nent di sad van ta ge of bi op rost he tic val ves.1,2 The
du ra bi lity of por ci ne bi op rost he sis in the mit ral po-
si ti on is less than in the aor tic po si ti on. The mo re
ra pid de te ri o ra ti on of the mit ral bi op rost he sis may
be du e to hig her ven tri cu lar systo lic pres su res aga -
inst the mit ral cusps, as com pa red with the di as to -
lic pres su res re sis ted by aor tic bi op rost he tic
le af lets. The de te ri o ra ti on oc curs in a few ye ars in
chil dren and in yo ung pa ti ents, and only gra du ally
over ye ars in old pa ti ents. From this as pect, the du -
ra bi lity of bi op rost he tic val ves is di rectly pro por ti -
o nal to age.3

Pa ti ents at any age in si nus rhythm who wish
to avo id an ti co a gu la ti on, and yo ung wo men who
de si re to ha ve chil dren may pre fer a bi op rost he sis.
In pa ti ents over age 70 with si nus rhythm, bi op -
rost he sis may be pre fer red, sin ce the se val ves tend
to de te ri o ra te slo wer in ol der pa ti ents.4

The pa ti ent was 30 ye ars old at the ti me of the
first ope ra ti on. She was ope ra ted thro ugh a right
mi ni-tho ra co tomy and wan ted to ha ve a se cond
child. Two ye ars af ter the ope ra ti on she had an un-
e vent ful preg nancy and ga ve birth to a he althy
child.

Struc tu ral val ve de te ri o ra ti on in bi op rost he tic
val ves start with cal ci fi ca ti on of the val vu lar ele -
ments. Cal ci fi ca ti on is the ma jor con tri bu tory fac-
tor of cli ni cal fa i lu re es pe ci ally of glu ta ral dehy de-

fi xed bi op rost he tic val ves. This cal ci fi ca ti on pro -
cess is ini ti a ted wit hin re si du al mem bra nes and or-
ga nel les of the non vi ab le con nec ti ve tis su e cells
that ha ve be en de vi ta li zed by glu ta ral dehy de pre-
t re at ment. The mec ha nism in vol ves re ac ti on of cal-
ci um con ta i ning ex tra cel lu lar flu id with mem bra ne
as so ci a ted phosp ho rus, ca u sing cal ci fi ca ti on of de-
vi ta li zed cells. Va ri o us pret re at ment met hods of bi -
op rost he tic val ves are be ing app li ed with dif fe rent
che mi cals. The re are ex pe ri men tal stu di es sho wing
that so me ad di ti o nal mo di fi ca ti ons such as so di -
um bi sul fa te, proc ya ni dins and ne omy cin fi xa ti on
le ads to in hi bi ti on of cal ci fi ca ti on in bi op rost he tic
val ves.5-7

The ex ci sed bi op rost he sis in our ca se had mi -
ni mal cal ci fi ca ti on and a cus pal te ar re sul ting in se-
ve re re gur gi ta ti on (Fi gu re 3).

Re o pe ra ti on af ter struc tu ral val ve de te ri o ra ti -
on is one of the im por tant re a sons of mor ta lity in
pa ti ents with bi op rost he tic val ves.8 The re sults are
re la ted to the con di ti ons that le ad to emer gency
sur gery, such as acu te he art fa i lu re, acu te pul mo -
nary ede ma, and sud den mal func ti on of a prost he -
tic val ve. 

CONCLUSION
The pa ti ents with bi op rost he ses must be fol lo wed
clo sely to de tect the early signs of de te ri o ri a ti on. It
must be re cog ni zed that re pe at ope ra ti ons may be
ne ces sary and thus me ti cu lo us clo su re of the pe ri -
car di um at the first ope ra ti on must be per for med.
Yo ung pa ti ents pre fer ring bi op rost he tic val ves for
rep la ce ment sho uld al so be in for med in de ta il abo -
ut the di sad van ta ges of such prost he sis. Alt ho ugh
mor ta lity and mor bi dity ra tes of re do car di ac ope -
ra ti ons ha ve be en ste a dily dec re a sing, new an ti co -
a gu lants sho uld be de ve lo ped to al low preg nancy
with a mec ha ni cal val ve, or use of low-mo le cu lar
we ight he pa rin re gi mens sho uld be con si de red.

Bi op rost he tic val ves ha ve the ad van ta ge of low
throm bo ge ni city. But this ad van ta ge may be out-
we ig hed by the po or lon g– term du ra bi lity and the
hig her chan ces of a re pe at ope ra ti on, es pe ci ally in
yo ung adults.
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FIGURE 3: The excised mitral porcine bioprosthesis. Note the calcifications
at the tip, and the detached annular attachment of the cusp.
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