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Objective - To evaluate theimmediate results of per-
cutaneous mechanical mitral commissurotomy.

Methods - Thirty patients underwent per cutaneous
mechanical mitral commissurotomy performed with a
Cribier's metallic valvulotome from 8/11/99 to 2/4/00.
Mean agewas30.7 years, and 73.3% werewomen. Withre-
gardstofunctional class, 63.3% wereclasslIl, and 36.7%
wereclass|V. The echocardiographic score had a mean
valueof 7.5+ 1.8.

Results - The mitral valve area increased from
0.97+0.15¢cn? to 2.16+ 0.50cn? (p>0.0001). The mean
diastolic gradient decreased from 17.9+5.0mmHg to
3.2+ 1.4mmHg. The mean | eft atrial pressure decreased
from23.6+5.4mmHgto 8.6+ 3.1mmHg, (p>0.0001). Sys-
tolic pressurein the pulmonary artery decreased from
52.7+18.3mmHg to 32.2+ 7.4mmHg. Twenty-nine cases
wer e successful. One patient devel oped severe mitral
regurgitation. Interatrial septal defect was observed
and one patient. One patient had cardiac tamponade
dueto left ventricular perforation. No deaths occurred.

Conclusion - Thismethod has proven to be safeand
efficient in thetreatment of rheumatic mitral stenosis. The
potential advantageisthat it can be used multiple times
after sterilization, which decreases procedural costs
significantly.
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The therapeutic approach to mitral stenosis has
evolved considerably since 1984, after thefirst report of
percutaneous valvuloplasty by Inoue et al ¢, and it has
become an accepted alternative to surgical commis-
surotomy, leading to comparableimmediate- and long-term
results 4,

Currently, 2 techniquesof percutaneousdilatationare
applicable, the double-balloon technique and the Inoue
technique, whichisby far the most often used worldwide.
However, thecost of the procedurewith thesetechniquesis
extremely high, dueto theballoon catheter used, which, in
away, isalimitation for countrieswith restricted financial
resources. Consequently, most centersreusethese balloon
catheters several times, although they are intended to be
disposable catheters. Imperfect sterilization introduces
potential hazards and decreased performance.

Recently, Alain Cribier ® developed ametallic device,
replacing the latex balloon, for percutaneous dil atation of
themitral valve.

The advantage of thisdevice, becauseitisametalic
materid , isthat it enables appropriatesterilization, thusma
king it possibleto bereused several timeswithout any loss
of performance, and significantly reducing the cost of per-
forming theprocedures. Other advantagesaretheimproved
efficacy and tolerance of the technique, whichisaimed at
actingonmitral valvesfused asaresult of rheumaticfever.

Theobjectiveof the present study isto stressthe safe-
ty of the method and present theimmediate results of this
new technique.

Methods

From August 1999to February 2000, 30 patientswith
singlemitral stenosisand valvedeformitieswereconsidered
elegiblefor percutaneousvalvedilatation. Patientswith ab-
senceof fused commissures, severemitral regurgitation, re-
cent embolic events, and evidence of left atrial thrombus
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detected by transesophageal echocardiography were
excluded.

The valvulotome (Medicorp Inc.) consists of ame-
tallic dilator screwed onto the distal end of acatheter. The
entiresystemismadeof thefollowing components: metallic
dilator —madeof stainlesssteel, when closed, isacylinder 5-
cmlong and 5-mm wide, with aslightly tapered tip. The
distal half of thedilator consistsof two hemicylindrical bars
20 mminlength that can be opened out in parallel uptoa
maximum extent of 40 mmby alever-armsystem. Thedilator
has an internal tube that allows passage of atraction wire
and also therecording of distal pressure. Thisdetachable
deviceisscrewed onto the distal end of acatheter (figs. 1
and 2); catheter —is13F, 4.3mmindiameter and 170cmin
length; itsproximal end hasaconnector for recording distal
pressure, and it also allows connection of the activating
pliers; metallicguidewire—astainlesssted guidewirethatis
0.035inindiameter and 270cminlength. A metallicbead 2
mm in diameter is soldered at thejunction of the stiff core
andthe10cmlongfloppy distal end. Oncepositionedinthe
left ventricle, the metallic dilator is pushed over thewire
acrossthemitral valve. When positioned, thisguidewirewill
become atraction system that allows the dilator to be
opened; for that, the metallic bead is positioned in contact
with the distal end of the dilator, and the guidewireis
securely locked with athreaded fastener located in the
activating pliers. Squeezing thearmsof theplierswill cause
abackward traction of theguidewireand the metallic bead,
which istransmitted to the distal end of the dilator, thus,
forcing the bars to spread apart parallel to the metallic
dilator; activating pliers—attached to the distal end of the
catheter. Manual pressure exerted onthearmsof thepliers
allowsthemetallicdilator to open aspreviously described,
and therel ease of the pressurein the guidewire closesthe

Fig. 1- Cribier smetallic dilator closed with tapered tip
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Fig. 2 - Cribier’ smetallic dilator openis made of 2-hemicylindrical bars20mmin
length that can be opened out in parallel.

dilator. The activating pliers are made of acaliper that
enablesthedegreesof opening of thebarsto beateredfrom
outsidewiththehel p of acursor (the programmabledegrees
of opening are 35, 37 and 40mm) and a safety lock that
preventsthecompleteclosureof thedilator after therelease
of thepressureexerted onthepliers(it holdsthedilator open
at 20mm). To obtain a complete closure of the metallic
dilator, after withdrawal fromthemitral valve, thissafety lock
must be activated manually. This security system was
designed to avoid any accidental extraction of valvular
tissue, and athread fastener ispresent that wasdesigned to
block theguidewireinto thecommissurotomy at thetimeof
opening. After dilation, the metallic dilator can be unscre-
wed fromthe catheter and sterilized by autoclavefor reuse.
Theactivating pliersand guidewirecan besterilized again.
Only thecatheter ismeant for single use®.

The percutaneousmechanical mitral commissurotomy
procedureisperformedwhilethe patientisunder anesthesia
and mild sedation. The entry siteistheright femora vein,
which hasto be punctured approximately 2cm below the
inguinal ligament.

An8F Mullinscatheter isused to makesatransseptal
puncture. It isrecommended that the septal puncture be
made approximately 2cm below the usual site used in the
Inoue technique, to facilitate the passage of the metallic
dilator acrossthevalve. Afterwards, after septal perforation,
aninitial dose of heparin 2,500 Ul is administered; an
additional dose of 2,500 Ul will be administered after
dilatation of the atrial septum and confirmation of the
absenceof pericardia effusion. Boththeneedleand dilator
areremoved, leaving the Mullins sheath in theleft atrium.
Left atria pressureand | eft atrioventricul ar gradient arethen
measured. A floating balloon catheter (Critikon USCI) is
advanced through the sheath and used to cross the mitral
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valve. Thedistal end of theballoon catheter ispositioned at
the apex of theleft ventricle, and the sheath is advanced
over it, beyondthemitral valveorifice. Theball oon catheter
isthen removed, and the guidewire of the deviceisadvan-
cedthroughthesheathintheleft ventricle, withthemetallic
bead positioned in the midventricle, clearly beyond the
mitral vave.

The Mullins sheath isremoved, and a 14 F polye-
thylene dilator is advanced over the wire to enlarge the
atrial septum puncturesite.

Theidentical maneuver isthen completed by addi-
tional dilation with an 18 F dilator, which isalso used to
enlargethefemoral vein puncturesite(fig. 3). Thecommis-
surotomy isthen advanced over thewire, anditsdistal end
isplaced acrossthemitral valve. Atthat time, theguidewire
ispulled back until the bead isfirmly held against thetip of
the valvulotome, and then securely fastened by screwing
the thread fastener of the pliers (fig. 4). The dilation can
then be performed by squeezing the arms of the activating
pliers. Thedesired extent of thebar opening isobtained by
useof thecaliper. Atleast 2 openingsof thedilatingbarsare
performed (fig. 5). After dilation, thedeviceispulled back
into the left atrium, with the guidewire kept in the l eft
ventricle. Thetransvalvular gradient isassessed; | eft atrial
pressure is measured with the pressure line of the device.
Whenever available, 2-dimensiona (2D) echocardiography
isperformed to assessthe quality of commissural splitting
(fig. 6) and to obtain apreliminary assessment of themitral
valvearea. If necessary, anadditional openingat of alarger
size can be made. After valvotomy, aleft ventricular
angiogram is performed to assess the degree of any
subsequent mitral regurgitation.

M-mode and 2-D echocardiography are used to
confirm the severity of mitral stenosisand valve mor-
phology. An echocardiographic scorein 16 gradesis used
to assess valve thickness, leaflet mobility, valvular

Fig. 3- Dilation of theatrial septum puncturesitewith an 18 F dilator.
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Fig. 4 - Suitable positioning of the valvulotomein mitral valve, with apigtail
catheter asareference. Anatomical and radiol ogic demonstration.

calcification, and subvalvular disease, each of these being
gradedfrom 1to4 accordingtothe severity.

Themitral valveareaisdetermined by echocardiogra-
phy with planimetry and usingthe Doppler pressure half-ti-
memethod, and planimetry isthereferencemethod used for
assessment of the results.

Left and right heart pressuresand themean transmitral
pressuregradient aremeasured through catheterization, be-
foreand after percutaneousmechanical mitral commissuro-
tomy. A left ventricul ar angiograminthe 30° right anterior
oblique view is performed, using the same amount and
delivery rate of contrast to assess|eft ventricular function
and the presence and severity of any mitral regurgitation.
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Fig. 5 - Dilation realization through metallic bead against tapered tip of the
valvotome.

A coronary arteriography was performed before the
procedurein patients with documented ischemia, in men
over 40, andwomen over 50 yearsof age. Thefina echocar-
diographic resultswere recorded 24h after the procedure.
Success was defined when mitral valve areawas >1.5cm?
after 24h, intheabsenceof Seller'sgrade>2 mitral regurgi-
tation.

Data concerning patient’sage, functional class(NY -
HA), and history of previousmitral commissurotomy were
observed.

Continuous variables are expressed asmean + standard
deviation. Variationincontinuousvariablesfrombasdinetoday
1 after completion of percutaneousmechanica mitral commis-
surotomy was assessed with the paired Student’st test.

Bastos et al
Mechanical mitral commissurotomy

Fig. 6 - Two-dimensional echocardiography assessing commissural fusion and
mitral valvearea

Results

Percutaneousmechanical mitral commissurotomy was
successfully performed in 29 patients (97%), with only 1
unsuccessful case, inwhichfailureto crossthemitral valve
occurred dueto cardiac tamponade, which was caused by
wire perforation of the left ventricle, and resulted in the
need for the patient to have emergency cardiac surgery.
After surgery, no further events occurred.

Themaximum extent of themetal licdilator bar opening
was40mmin 27 patients (91%) and 37mmin 2 patients. The
mean number of openingswas4. Throughthistechnique a
significant increase occurred in valve area, which was
0.97+0.15cm? before percutaneous mechanical mitral
commissurotomy, eval uated with planimetry, andit became
2.16+0.50cm?with p<0.0001 (tab. I) after theprocedure.

Bilateral splitting of thecommissureswasnotedinall

Table| - Data before and after percutaneous mechanical mitral
commissurotomy

BeforePMMC  After PMMC P

Pressure, mm Hg

Arterial pulmonar (systolic) 52.7+18.3 32.2+7.4 P<0.0001
Left midatrial 23.6£5.4 8.6+3.1 P<0.0001
Mean gradient 17.9+5.0 32+1.4  P<0.0001
Valve area, cm? (planimetry) 0.97+0.15 2.16+0.50 P<0.0001

*mitral valve area obtained 24 h after commissurotomy; PMMC-
percutaneous mechanica mitral commissurotomy.
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patients. A nonsignificant difference was noted when the
valveareawascorrelated with theechocardiographic score,
although the population was small. The mean duration of
the procedure from the time the septal puncture was
completedtothewithdrawal of thecatheterswas45min.

In addition to the above-mentioned case of hemoperi-
cardium with tamponade, which resulted from | eft ventricle
perforation, another 2 casesof degpvenousthrombusoccurred,
and 1 of these patientsevolved to mild associated pericardia
effusion; bothwereclinically treeted, without events.

One patient evolved from mild to moderate mitral re-
gurgitation; however, after evident improvement in symp-
toms, he continued with clinical treatment and follow-up.

Ontransthoracic color flow Doppler, echocardiogram
interatrial septal defect wasdetected, whichwastrivial after
the procedure.

No other complications occurred, and the patients
weredischarged an averageof 3daysafter theprocedure. In
the study series, no deaths occurred.

Discussion

Our resultsshow that percutaneousmechanical mitral
commissurotomy can be used successfully and safely
instead of surgery.

Analysis performed 24h after percutaneous mecha-
nical mitral commissurotomy showed that the mean valve
areawas2.16cm?+ 0.50cm?, a122%increasefrom baseline.
Intheliterature, several reportsconfirmthat thefinal valve
areawasasignificant predictor of favorablelong-term out-
come. Concerning theimmediate results of balloon mitral
valvulotomy (BMV) 7, postvalvul otomy val veareasobtai -
ned aredlightly lesswith thelnouetechniquethan with the
double-balloon technique, asVVahanian et al 8¢demonstrated
in astudy where mitral valve areareached an average of
1.84cm? with the Inoue technique and 1.93cm? with the
double-balloon technique.

Thevery limited incidence of complicationsin this
first series of patientsis noteworthy. Only 1 patient had
cardiac tamponade dueto left ventricle perforation, and
required emergency cardiac surgery. Thiswell-known, life-
threatening complication of BMV hasanincidenceof 1%to
9% reportedintheliterature®**and can result frominadver-
tent atrial perforation during transseptal catheterization or
from perforation of theleft ventricle by guidewiresin the
double-balloon technique. Despitethe necessity of placing
aguidewireintheleft ventriclewiththisnew technique, the
risk of ventricular perforation seemsto be decreased
becauseof thehighflexibility of thedistal 10cm of thewire,
the stability of the dilator head during opening, and the
traction with subsequent backward movement of thewire
associated with the opening process.

Of the 30 patients studied, only 1 (3%) developed
severemitral regurgitation after percutaneous mechanical
mitral commissurotomy. Intheliterature, theincidence of
severe mitral regurgitation after BMV isreported to vary
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between 1.4% and 7.5% ®°1213 gand no difference occurs
between the single- or double-balloon technique.

Finally, no significant interatrial shunting could be
detected after percutaneous mechanical mitral commis-
surotomy with transthoracic echocardiography or transe-
sophageal color flow Doppler. WithBMV, theincidence of
residual transatrial shunting variesbetween 2.5% and 87%,
depending on the modality of assessment 10111214,

However, regardless of the modality of assessment
used, most of thetransatrial shunts closed spontaneously
during follow-up 4%,

In arandomized study, the results of closed surgical
commissurotomy were not as good as those of BMV and
open commissurotomy, withameanincreaseinvalveareato
only 1.6 cm?versus2.2 cn?, respectively 2.

Theseresultsarein disagreement with other studiesin
which BMV and closed surgical commissurotomy are
compared 2. Despite the resemblance of the instrument
used in closed surgical commissurotomy and percutaneous
mechanical mitral commissurotomy, some differencesdo
exist, such asthe self-positioning of thedilator’ sbarsinthe
commissures during percutaneous mechanical mitral
commissurotomy. A possibility of immediate eval uation of
the hemodynamic and echocardiographic results after
dilation offersthe possibility of subsequent additional
dilator openingsof alarger sizewhen needed.

A perfect positioning of themetallic deviceacrossthe
valvebeforeopening can beachieved by several means: 1)
asatisfactory position is obtained when the distal half of
thedilator islocated slightly ahead of the aortic orifice,
which isindicated by the presence of apigtail catheter
placed against the aorticleafl ets; 2) theleft atrial angiogram
obtained after transseptal catheterizationwith afixedimage
inonamonitor, makesit easier tolocatethefreeedgesof the
valve; 3) thetransition betweentheleft ventricular and l eft
atrial pressurecurvesprovidesanindication of thelocation
of themitral valve; 4) the positioningismonitored by trans-
thoracic echocardiography.

Theextent of bar openingisasignificant factor inthe
immediate percutaneous mechanical mitral commissuro-
tomy results.

In adult patients of average stature, we usually open
themetallicdeviceto40mmat first. However, in patientswi-
thabody surfacearea<1.5m?, westart with 37mm. In chil-
dren, theinitial openingis35mm; itisworth mentioning that
inall cases, the opening can be gradually increased accor-
ding totheresults.

Inclinical practice, thisdevicehad asitsmechanism of
action adirect stretching associated with separation of the
commissures, assessed by echocardiography, whichisvery
important for the performance of the procedure.

Themain advantage of using themetallic deviceis, by
far, thedecreasein procedural cost, becauselower cogtitallo-
wsmulti plesafereutilizationsafter sterilization by autoclave
without any deteriorationinthe components, thus, favoring
countrieswith limited financial resources that have ahigh
number of casesof mitral stenosisduetorheumaticfever.
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