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Objective:  To report the surgical outcomes after mitral valve surgery at Songklanagarind Hospital
Design:  Retrospective descriptive study
Materials and methods:  The medical records of all patients who underwent mitral valve surgery between January 2001 and
December 2003 at Songklanagarind Hospital were reviewed.  The following data was examined: preoperative clinical charac-
teristics, echocardiographic reports, operative technique, postoperative course and short-term clinical outcomes.
Results:  There were 122 patients, with a mean age of 38.17 ± 15.73 years (range 10-72 years).  The New York Heart
Association classes (NYHA class) I, II, III and IV were 2 (1.6%), 36 (29.5%), 57 (46.7%) and 27 (22.1%), respectively.
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Seventy-one patients (58.2%) had atrial fibrillation and 51 (41.8%) had sinus rhythm.  Mitral stenosis was predominant in our
patients (53.3%), and the most common etiology was rheumatic heart disease (84.4%).  Mitral valve replacement was the
most common procedure (64.8%).  The 30-day mortality rate was 2.4% (3 patients).  The mean follow-up was 10.89 ±
5.08 months (range 4-32 months) and there were 2 deaths during follow-up.  Most of the survivors were in NYHA class I
(85%).
Conclusion:  We achieved a good surgical outcome in mitral valve surgery from our initial experience.
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บทคดัยอ่:
วัตถุประสงค:์  เพ่ือรายงานผลการผา่ตัดรกัษาผูป่้วยโรคลิน้หัวใจไมตรลัในโรงพยาบาลสงขลานครนิทร์
รปูแบบวจิยั:  พรรณนาแบบยอ้นหลัง
วัสดแุละวธีิการ:  รวบรวมขอ้มูลจากเวชระเบยีนผูป่้วยทีเ่ข้ารับการรกัษาโดยการผา่ตัดล้ินหัวใจไมตรลัในโรงพยาบาลสงขลานครนิทร์
ต้ังแต่เดือนมกราคม พ.ศ. 2544 จนถงึเดือนธันวาคม  พ.ศ. 2546  โดยรวบรวมขอ้มูลเก่ียวกบัลักษณะทางคลนิิกของผูป่้วยกอ่นการ
ผ่าตัด, ชนดิของการผา่ตัด, อัตราการเกดิภาวะแทรกซอ้น, อัตราการเสยีชวิีต และผลการผา่ตัดในระยะสัน้
ผลการศกึษา:  ผู้ป่วยทัง้หมด 122 ราย  อายุเฉล่ียของผูป่้วยเทา่กับ 38.17 ±  15.33 ปี (พิสัย 10-72 ปี)  จำแนกผูป่้วยตาม NYHA
class I, II, III และ IV คือ 2 (ร้อยละ 1.6 ), 36 (ร้อยละ 29.5), 57 (ร้อยละ 46.7) และ 27 (ร้อยละ 22.1) ตามลำดบั  ผู้ป่วย
71 ราย (ร้อยละ 58.2) มีจังหวะการเต้นของหัวใจเป็นแบบ atrial fibrillation ผู้ป่วยส่วนใหญ่มีลิ้นหัวใจไมตรัลแบบตีบ (ร้อยละ
53.3) และสาเหตุของโรคลิ้นหัวใจไมตรัลส่วนใหญ่เกิดจากโรคไข้รูห์มาติก (ร้อยละ 84.4) การผ่าตัดส่วนใหญ่ คือ การเปลี่ยน
ล้ินหัวใจไมตรลัโดยใช้ล้ินหัวใจเทียม (ร้อยละ 64.8)  อัตราการเสียชีวิตใน 30 วันแรกของการผา่ตัดคิดเป็นร้อยละ 2.4  และมีผู้ป่วยอีก
2 รายเสียชีวิตในภายหลงัระหว่างการติดตามผลการรกัษา  ระยะเวลาในการตดิตามผลการรกัษาโดยเฉลีย่ 10.89 ±  5.08 เดือน (พิสัย
4-32 เดือน) ผู้ป่วยสว่นใหญอ่ยู่ใน NYHA class I (ร้อยละ 85) ภายหลงัการผา่ตัด
สรปุ:  จากประสบการณก์ารผา่ตัดล้ินหัวใจไมตรลัในระยะแรกในโรงพยาบาลสงขลานครนิทร ์ได้ผลการรกัษาเปน็ทีน่่าพอใจ

คำสำคญั:  โรคลิน้หัวใจไมตรลั, การผา่ตัด, ผลการผา่ตัด

Introduction
Surgical treatment of severe mitral valve disease has

become a standard therapy.1, 2  Operative mortality rates for
mitral valve surgery have been reported at from 1% to 15%
depending upon the preoperative risk factors.1, 3, 4 Among the
survivors, the long-term outcomes are very favorable.1, 5, 6

We first performed open heart surgery in August 2001 and
mitral valve surgery has become a common operative proce-
dure.7 The purpose of this study was to report the surgical
outcomes after mitral valve surgery at Songklanagarind
Hospital.

Materials and methods
The medical records of all patients undergoing mitral

valve surgery with or without tricuspid valve repair between
January 2001 and December 2003 were reviewed.  Patients
who required coronary artery bypass surgery were excluded
from this study.  Preoperative clinical characteristics,
echocardiographic reports, operative variables, postoperative
courses and short-term clinical outcomes were reviewed.

The operation was performed using a standard technique
for cardiopulmonary bypass.  Mild systemic hypothermia was
used in all patients (32-34Co).  Myocardial protection was
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achieved by antegrade cold blood cardioplegia with topical
myocardial cooling.  The mitral valve was approached via a
lateral left atrial incision when only  a mitral valve procedure
was addressed and a trans-septal approach was used when
concomitant tricuspid valve repair was required.

Results
One hundred and twenty-two patients underwent

mitral valve surgery with or without tricuspid valve repair
between January 2001 and December 2003 at Songklanagarind
Hospital.  Forty-one patients (33.6%) were male and 81
patients (66.4%) were female.  The mean age was 38.17 ±
15.73 years (range 10-72 years).  The clinical characteris-
tics are summarized in Table 1.

Rheumatic heart disease was the most common etiology
in our patients (103/84.4%).  Native valve endocarditis was
found in 8 patients (6.6%). Seven patients (5.7%) had a
myxomatous or degenerative valve disease and 4 patients
(3.2%) had a prosthetic valve complication (2 with pros-
thetic valve thrombosis and 2 with prosthetic valve endocar-
ditis).

Nineteen patients (15.6%) required inotropic medi-
cation before the operation and 1 patient was supported by an
intra-aortic balloon pump (IABP) preoperatively.

The mean left ventricular ejection fraction (LVEF)
was 49.80 ± 21.66% (range 40% to 70%) and the mean
estimated systolic pulmonary artery pressure was 35.42 ±
33.75 mmHg (range 30.0 to 115.0 mmHg).

The most common operative procedure was a mitral
valve replacement (64.8%).  Mitral valve repair was done in
16 patients (13.1%).  The variation of operative procedures
is shown in Table 2.

Table 1  Clinical characteristics

Clinical characteristics                                             N (%)

NYHA Class*
I     2 (1.6)
II   36 (29.5)
III   57 (46.7)
IV   27 (22.1)

Pre-operative cardiac rhythm
SR**   51 (41.8)
AF***   71 (58.2)

History of stroke
Yes   10 (8.2)
No 112 (91.8)

Diagnosis
MS****   65 (53.3)
MR*****   39 (32.0)
Mixed MS/MR   14 (11.5)
Prosthetic complication     4 (3.2)

      *NYHA = New York Heart Association
     **SR = Sinus rhythm
   ***AF = Atrial fibrillation
 ****MS = Mitral stenosis
*****MR = Mitral regurgitation

Table 2  Operative procedures

Procedure     N (%)

MVR*   79 (64.8)
MVR + TV** Repair   18 (14.7)
MV*** Repair   14 (11.5)
MV Repair + TV Repair     2 (1.6)
Redo MVR     9 (7.4)

Total 122 (100)

   *MVR = Mitral valve replacement
  **TV = Tricuspid valve
***MV = Mitral valve

Mechanical valves (bileaflets prosthesis in all cases)
were more often implanted than bioprostheses: in 99 (93.4%)
patients and 7 (6.6%) patients, respectively.  Mitral valve
repair was done using a variety of techniques and supported
with a posterior annuloplasty band (Homemade Dacron C-
band).  One patient in the repair group had a complication of
severe hemolysis after the operation and a re-operation was
done on post-operative day 7.  The mean cardiopulmonary
bypass time was 75.8 ± 21.0 min (range 33 to 156 min)
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and aortic cross clamp time was 51.8 ± 13.6 min (range 21
to 91 min).

The mean postoperative ventilatory support was 18.2
± 43.7 hours (range 2-400 hours) and the distribution of
ventilation times is shown in Figure 1.  The mean ICU length
of stay and postoperative length of stay were 1.98 ± 2.38
days (range 1-22 days) and 9.12 ± 7.54 days (range 2-60
days), respectively (Figures 2 and 3).

Postoperative arrhythmia requiring intervention occurred
in 22 patients (18.0%).  Sixteen had atrial fibrillation with a
rapid ventricular response and amiodarone infusion was used
to slow the ventricular response rate.  A temporary pacemaker
was used to treat bradycardia in 6 patients.  Low cardiac out-
put syndrome was observed in 19 patients (15.6%).  The
other postoperative complications are shown in Table 3.

Figure 1  Distribution of postoperative ventilator time
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Figure 2  Duration of ICU stay
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Figure 3  Length of postoperative hospital stay

Table 3  Postoperative complications

  Complication   N (%)

Arrhythmia 22 (18.0)
Low cardiac output 19 (15.6)
Stroke   2 (1.6)
Pneumonia   1 (0.8)
Acute renal failure   1 (0.8)
Re-operation for bleeding   1 (0.8)
Re-operation for hemolysis   1 (0.8)

The 30-day mortality rate was 2.4% (3 patients).  The
first patient was a sudden death on postoperative day 2 after
an uneventful bileaflets mechanical valve replacement.  Pros-
thetic valve dysfunction or arrhythmia was suspected (an
autopsy was not done for religious reasons).  The second patient
died on post-operative day 7 from low cardiac output, sepsis
and acute renal failure.  The third patient died from delayed
cardiac tamponade (3rd week post-operation).

The mean follow up was 10.89 ± 5.08 months (range
4-32 months).  There were 2 deaths from infective endocar-
ditis and cerebral hemorrhage.  One patient had severe hemolysis
following mitral valve repair and a re-operation was done for
mitral valve replacement (2 months after the initial opera-
tion).  Two patients had a prosthetic valve thrombosis and
both of them underwent a successful re-operation.  Most of
the survivors were in NYHA class I (100/85%) and the
remainders were in NYHA class II (17/15%).
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Discussion
Surgical treatment for severe mitral valve abnormali-

ties has become a standard therapy.1, 2  The primary aim is to
improve the overall functional capacity and health of patients.

During the past 50 years, there has been a dramatic
shift in the causes of mitral valve disease in the United States,
with a marked decline in the incidence of rheumatic heart
disease and an increase in age-related degenerative valve
disease.1  However, rheumatic heart disease remains the
major cause in our surgical group, with 103 patients (84.4%)
in our series having a rheumatic heart disease.  Only 7 patients
(5.7%) had a degenerative valve disease.

The clinical characteristics in our series, namely the
distribution of NYHA classes and the history of stroke, was
comparable with the report from the Society of Thoracic
Surgery Database (STS Database),3, 8 but the mean age of our
patients was younger (38.17 years versus. 59.9 years)
because the majority of cases in our series had rheumatic
heart disease.  The incidence of atrial fibrillation and the
incidence of patients requiring inotropic support preopera-
tively were also slightly higher in our patients when compared
with the report from the STS Database.8  These findings may
be due to a lack of cardiologists and cardiac surgeons in our
region and delay in referral for surgery.

Mitral valve replacement was the most common
procedure in our series because 64.8% of our patients had
severe mitral stenosis or severe mixed lesion. Mitral valve
repair was done in only 16 patients (13.1%), although this
procedure has become the preferred operation for mitral
regurgitation.9, 10 Several advantages over mitral valve
replacement have been confirmed, in terms of early and late
mortality and morbidity.11  However, mitral valve repair in the
rheumatic process is a complex procedure, especially in
patients who have severe valvular, annular or subvalvular
pathology.  Good surgical results of mitral valve repair are
usually reported in degenerative valve disease,9, 10, 12 with the
most important requirement in achieving good results being
the surgeon's experience.

Two patients in our mitral valve repair group had
severe hemolysis postoperatively (one week and two months
post-operation), both young girls with rheumatic heart disease.

The mechanism of hemolysis in these particular cases may
have been due to  a repair failure as they both had grade 3+
mitral regurgitation as assessed by transthoracic echocardio-
graphy.  In the re-operation, we did not find any dehiscence
from previous repair work. We concur with Lam et al.13  that
hemolysis is  a mode of failure for mitral valve repair. If the
intraoperative transesophageal echocardiography had been
available, re-operation for these two patients could have been
avoided.

The 30-day mortality rate was 2.4%, which is com-
parable with other findings (1-15%).1, 3, 4  The causes of
death were  cardiac complications (sudden death, low cardiac
output and cardiac tamponade), which was similar to the other
series.14  There were many risk factors for operative mortality,
including emergency surgery, re-operation, renal failure,
active endocarditis, an advanced NYHA class and being
female.1, 3, 4, 8

Postoperative cardiac complications (arrhythmia and
low cardiac output) in our series usually occurred in patients
who had an advanced NYHA class and preoperative atrial
fibrillation. We also recommend that surgery should be
offered in symptomatic patients before the onset of atrial
fibrillation.1, 2

The occurrence of stroke remains a potentially devas-
tating complication after a cardiac operation, with an inci-
dence rate  following mitral valve surgery reported from 2-
8.8%.8, 15 Independent predictors of stroke are a history of
stroke, re-operation, diabetes, preoperative infection, urgent
surgery, peripheral vasculopathy, hypertension, and increased
cardiopulmonary bypass (CPB) time.15 We had a slightly lower
incidence of stroke (1.6%), due perhaps to the low incidence
of diabetes and peripheral vasculopathy, a younger average
age and a shorter CPB time in our series.

The two most serious complications following heart
valve replacement are infective endocarditis and prosthetic valve
thrombosis.14, 16 Two patients in our series had early prosthetic
valve endocarditis and both died from intracerebral hemorrhage
with an intracerebral mycotic aneurysm rupture being suspected.
A prosthetic valve thrombosis may occur in up to 3 per 100
patient-years and is usually associated with inadequate anti-
coagulation.14  We had 2 cases of prosthetic valve thrombosis
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and both had a history of poor compliance in anticoagulant
usage. Although the operative mortality in re-operations for
prosthetic valve thrombosis is high,17 both of our patients were
operated on successfully.

The functional capacity of our patients during the short-
term follow up was also good, but the long-term results must
be carefully followed.

Conclusion
Our initial experience with mitral valve surgery at

Songklanagarind Hospital has shown a good outcome.
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