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A NEW SURGICAL
APPROACH,

AN ALTERNATIVE TO
PERCUTANEOUS
BALLOON MITRAL
VALVOTOMY IN PURE
MITRAL STENOSIS:
TEE GUIDED CLOSED
MITRAL
COMMISSUROTOMY
WITH LIMITED ACCESS

Transesophageal echocardiography guided closed mitral comissurotomy has been
reexplored recently as a feasible alternative to percutaneous balloon mitral
valvotomy in pure mitral stenosis. The feasibility and potential contributions of
intraoperative TEE in closed mitral commissurotomy was investigated in this
etlinieal study.

Twentythree patients, 17 women, 6 men with a mean age of 38274 years was
examined. Fifteen of them were normal sinus rhythm and rest of them in atrial
fibrilation. Preoperative mean mitral valve area was 1.22+0.20 cm2 and, maximal
mitral valve gradients was mean 17.1+4.13 mmHg. Multiplane TEE was guided
throughout the operation. A left anterior minithoracotomy with a port access for
the Tubbs dilator was performed. In all of the cases a modified dilator was used.
The measurement of the mitral valve area both before and agfter Tubbs
applications and the degree of mitral insufficiency was quantitated. TEE also
provided information about the mitral valve anatomy during the dilatation
procedure,

Commissurotomy was succesfully performed in all patients. Postoperative MVA
was 2144032 cm2, maximal mitral gradient was 5.7+1.69 mmHg respectively. In
eleven patienis minimal mitral regurgitation was observed. Patients were
discharged from the surgical intensive care unit on the postoperative 12th hour,
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and from the hospital postoperative day 3.6+0.8th.

TEE guided closed mitral commissurotomy 05 a
simple, feasible and cost effective procedure. Definite
evaluation of the mitral valve is demonstrated and,
affers additional safety to the patients. Potential
complications are also diagnosed earlier and more
accurately. The minithoracofomy  incision used
during thiz procedure is in line with the current
concept of minimal invasive surgery. The technigue
may be an alternative fo percutaneous balloon mitral
valvotomy for providing the efficacy and low cost.

Key Words: Surgical closed mitral commissurotomy,
Tubbs dilator, transesophageal echocardiography

losed  mitral commissurotomy
(CMC) was the first effective
intervention in  valvular  heart

disease. The possibility of opening a
stenotic mitral valve by digital splitting of the
fused commissures was apparently suggested
by Samways as early as 1898 [1]. In 1923,
Cutler inserted a valvulotome through the left
ventricle, to cut both cusps [2]. The first
successful finger splitting closed mitral
commissurotomy was done by Souttar in 1925
[3]. Until the 1950s, many interventions on the
stenotic mitral valve were reported [4-7]. The
transventricular Tubbs dilator was designed to
achieve dilatation for stenotic mitral valves
during 1950s[8]. The dilator became popular

and was used for years. With the introduction
of cardiopulmonary bypass, the technique of
CMC for mitral stenosis was virtually
abondoned in industrialized countries [9].
Balloon mitral valvotomy or surgical open
mitral commissurotomy (OMC) substituted for
CMC in selected cases [10,11].

Recently, minimal invasive procedures has
become popular in cardiac surgery, It provides
avoidence of the adverse effects of
cardiopulmonary bypass (CPB) and, decrease
in surgical complications due to large
dissections [12].We believe, CMC via left
anterior minithoracotomy is a true non
invasive procedure, because it is the
combination of avoiding of both CPB and
median sternotomy.

MATERIAL and METHODS

This clinical study was approved by the ethics
committee of we Kosuyolu Heart and
Research Hospital. At the Koguyolu Heart and
Research Hospital, 163 selected patients
underwent CMC operation since 1985. Among
these patients 23 selected cases with pure
mitral stenosis {MS) underwent TEE(Ving
MED CFM 800, Probe 5 MHz multiplane
transducer, Santa Barbara, CA ) guided CMC
operation between Agust 1996 and May 1997,
Seventeen of the patients were female and 6
were male. Mean age of the patients was
38174 years. All of the patients were

Table I:

Mean hWA(cmz}

Mean Mitral Gradient(mmHg)
Mean LA diameter (cm)
Mean PA systolic pressure (mmHg)
SEC (n)

Subvalvular Pathology (n)
mild
moderate
severe

mild
moderate
Severe

Calcification (n)

Preoperative Echocardiographic Findings in 23 TEE Guided CMC Patients

1.2240.20
17.1+4.13
4.2+0.8
40+12

2

18

5
none
5
none
none

TEE: Transesophageal echocardiography, CMC: Closed mitral commissurotomy.
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evaluated clinically and
echocardiographically. Coronary angiography
and cardiac catheterization were performed in
patients aged 40 and over. None of the patients
had coronary artery disease. Preoperative
mean mitral valve area evaluated by
echocardiographic examination was 1.22+0.20
cm2 and, the mean mitral gradient was
17.1+4.13 mmHg respectively. In selected of
all of the patients degree of the stenosis, leaflet
mobility and probable calcification, and
subvalvar anatomy was investigated. Left
atrial spontaneous echocontrast (SEC) was
peresent in 2 patients. Left atrial trombus was
not revealed in any patient.

Mean left atrium (LA) diameter and
pulmonary artery (PA) systolic pressure were
42408 cm and 40+12 mmHg, respectively
(Table I). Seventeen of the patients were in
NYHA functional class III{(%73.9), 4 in class
IV(%17.4) , 2 in class Il (%8.7) (Table III).
The electrocardiograms revealed normal sinus
rhythm in 17 patients and atrial fibrillation in 6
patients.

Pathologic changes in morphology of
subvalvular apparatus was mild in 18 patients,
and moderate in 5. Minimal noduler
calcification was present in 5 patients. All of
the patients underwent surgical procedure in
elective conditions. A left anterior limited
thoracotomy (12-16 c¢m) incision in the 4th
intercostal space was performed routinely
(Figure 1).

After dissecting the pericardium, a simple
purse-string suture of 3/0 Ti-crone for left
atrial appendage, and a U purse-string suture
of 2/0 Ti-crone supported by pledgets for left
ventricular apex were placed. A trochar was
introduced from the 6th intercostal space for a
port acces. The modified Tubbs dilator
developed by us for much less invasive
incision was introduced via the port acces
(Figure II).

At that time TEE probe was placed
intraoperative echocardiographic values were
measured (Table 1).

Tubbs dilator was introduced through the
left-ventricular apex and was positioned across

Table II: Postoperative Echocardiographic Findings in 23 TEE Guided CMC Patients

MVA (cm?)
Mitral gradient (mmHg)

MVA: Mitral valve area

2.14 032
57 £169

Table III: Preoperative and Postoperative Functional Status of The Patients According to

NYHA
NYHA Preoperative
Class n %
I - -
11 2 8.7
m 17 739
AY 4 174

NYHA: New York Heart Association.
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Postoperative

n

16 69.5
5 21.7
2 3.7
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the mitral wvalve. Commissurotomy was
accomplished with the classic surgical
technique and repeated by opening the blades
of Tubbs dilator till the adequate mitral valve

area was reached. Throughout this procedure,
TEE was performed. Echocardiographic
values also were measured following

procedure (Figure 1, Table II).

Figure 1: Left anterior mini thoracotomy performed with TEE guided CMC.
Note that the incision is much more smaller than the classical anterolateral

thoracotomy.

Figure II. The modified Tubbs dilator introduced via a port in 6th

intercostal space.
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RESULTS

There was no mortality. Ventricular
fibrillation occured in 2 cases and they were
defibrillated successfully during procedure.
Adequate mitral valve area was achieved in all
patients. There was no thromboembolic
events. Any kind of surgical complication

MVA (cm?2)
3.5 «

2.5 T o o

1.5 + u

0.5 +

such as bleeding, ventricular or atrial rupture,
acute mitral insufficiancy etc.was not
encountered,

The postoperative mean MVA was measured
2.1420.32 cm2 and the mean mitral gradient
was 5.7+1.69 mmHg respectively (Table II,
Graphic [, II). Minimal mitral regurgitation
{MR) occured in 11 patients.
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Graphic I. Comparison of preoperative and postoperative mitral valve areas of

the TEE guided CMC patients.
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Graphic II. Comparison of preoperative and postoperative mitral gradients of the

TEE guided CMC patients.
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The mean intensive care unit (ICL)
surveillance was 12423  hours. Mean
hospitalization period was 3.620.8 days. 16 of
the patients were in NYHA functional class I,
5 in class 1l and 2 in class Il during post
operative follow-up period (1 to 10 months)
(Table III}. The patients have been followed
up between 13 days-to 9 months with a mean
of 5.5 months. None of the patients have any
complainis in this short follow up period. All
of the patients have an active life style.

2‘4? A new surgical approach an alternative o...

DISC |

Although open mitral commissurotomy and
balloon mitral commissurotmy are preferred
commonly in the treatment of mitral stenosis,
we believe that TEE guided closed mitral
commissuroiomy via mini thoracotomy can
be used as an alternative minimally invasive
intervention in these cases. Closed mitral

commissurotomy has been shown to result in
comparable hemodynamic improvement to

Figure I11.
Transverse four-chamber transesophageal
views.

A: Severe stenosis of the mitral valve before
commissurotomy.

B: Tubbs dilator {arrows) has passed between
leaflets and is visible in the left atrium (LA).

C: Following commissurotomy the mitral

stenosis is releived, and there is no obstruction
at the subvalvular apparatus.
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balloon mitral commissurotmy on
medium-term follow-up [13-15].

It has been stated that open mitral
comissurotomy (OMC) does not have
superiority to CMC in accordance to cardiac
performance, thrombo-embolic event,
functional status, reoperation and
long-term results |16].

Although OMC provides the best condition for
intervention to mitral valve, cardiopulmonary

risk

bypass and sternotomy are necessary in
traditional OMC.
Recently, minimal invasive procedures

become popular in cardiac surgery. It provides
avoidence of the adverse effects of CPB and,
decrease in surgical complications due to large
dissections. Patients also experience more
comfortable in the post operative period
[12,17,18].

Although the advenced techiques in
cardiopulmonary bypass, patients with severe
pulmonary hypertension, diffuse coronary
artery disease, or patients who have a
pulmonary-renal neoplastic disease are ot
suitable candidates for heart surgery.
Occasionally in other circumstances such as
during pregnancy CPB can be harmful for
both the mother and the child. BMV, the other
alternative procedure for mitral stenosis,
provide similar hemodynamic and clinical
improvements [13].

BMV has many complications such as cardiac
perforation (0-4%), left to-right shunt at the
atrial level due to dilatation of atrial septal
puncture (35%). Rarely the defect is large
enough to cause right heart failure [19-21].
Systemic arterial hypotension may occur due
to transient occlusion of left ventricular inflow
during balloon inflation [22]. In addition all
patients are exposed to radiation during the
procedure.

One of the major criticism of CMV is that the
assessment  of  postoperative mitral
insufficiency is by finger palpation, which has
its own limitations and usually underestimates
the regurgitation.The advent of TEE has made
CMV no more a blind procedure; it can be
compared more closely with an open mitral
valvotomy or a baloon mitral valvotomy.
Intraoperative TEE guided CMC provides
positioning Tubbs correctly, evaluating of
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mitral valve motion and subvalvular apparatus
before and following the procedure, measuring
the mitral gradient and mitral valve area and
revealing MR possibly occuring during
procedure.

There were only two case-report studies on
TEE guided CMC i literature, which one of
them was a urgent case and the other elective
(9,23.24). Criteria for patients selection is very
important. A pliable mitral valve apparatus
with mobile leaflets and minimal or no
subvalvar disease, absence of calcification of
leaflets or annulus, absece of mitral
regurgitation, and absence of any associated
significant cardiac lesion.In our institution the
cost effect of TEE guided CMC is 1500 USD,
of OMC is 4200 USD and of BMV is 3100
USD respectively.

TEE guided CMC by mini thoracotomy
attemps not only to eliminate adverse effects
of CPB but also to decrease incidence of
pulmonary  complications and  wound
infections. ICU surveillance of our patients

was 12+2.3 hours and hospitalization period
was 3.6+0.8 days.

Recently, less invasive cardiac surgery
becomes popular. We believe and suggest that
TEE guided CMC by mini throcotomy is a less
invasive method that would be performed in
valve surgery, because CMC does not need
CPB, and has cost-effective adventages over
the other alternative methods.

Qur aim is to develope TEE guided CMC
technique and to perform this surgical
procedure in the future with totally endoscopic
conditiones.
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