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Background: The benefits of right ventricular pacing in patients with symptomatic bradycardia are well recognized. Currently,
left ventricular (LV) function after cardiac pacing has already been extensively investigated. However, existing data on right
ventricular (RV) function in these patients is extremely limited.

Material and Method: To test this, records of RV and tricuspid valve function of patients with a pacemaker measured at least
ayear after implantation were reviewed for a prevalence of RV dysfunction. The patients were also divided into those with and
without RV dysfunction. Factors affecting the two groups were evaluated.

Results: RV dysfunction and moderate to severe tricuspid valve regurgitation were found in approximately 4% and 21%
respectively in cardiac pacing patients with mean implantation duration of 6.4 years. Compared to normal RV function,
factors presumed to affect on RV dysfunction including site of pacing, pacing mode and percentage of ventricular pacing were
not significantly different (p = 0.54, 0.37 and 0.12 respectively).

Conclusion: Based on these data, the prevalence of right ventricular dysfunction appears to be infrequent and factors that

were assumed as contributors to LV dysfunction failed to show significant contributions to RV dysfunction.
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Right ventricular (RV) pacing is the treatment
of choice for patients with sick sinus syndrome and
atrioventricular disturbance, as it is very effective,
safe and easy to conduct®. However, there are some
uncertain detrimental effects related to cardiac pacing.
Left ventricular dysfunction is a major concern that
can occur from nonphysiologic stimuli®. Direct
electrical activation of the right ventricle can induce
dyssynchronous ventricular contraction resulting in a
decreased stroke volume and abnormal left ventricular
relaxation®. Furthermore, the pacemaker lead can cause
tricuspid valve regurgitation. Mechanisms of pacemaker
related tricuspid regurgitation (TR) include leaflet
laceration or perforation, interference of leaflet
mobility® and adhesions from scar tissue causing
entrapment of the leaflets®. Apart from these contro-
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versial issues, right ventricular function which is also
crucial for predicting exercise tolerance has not been
extensively investigated, in particular after ventricular
pacing.

The main purpose of the present study was
to assess the prevalence of RV dysfunction and
tricuspid regurgitation in patients with RV pacing.
Another purpose was to assess factors influencing
the RV function in these particular patients.

Material and Method
Participants

The present study was approved by the
Central Chest Institute of Thailand Ethics Committee.
This was a retrospective study. All patients attending
the Pace Clinic at the Central Chest Institute of
Thailand (CCIT) from July 1% to September 30" 2011
were recruited. The inclusion criterion of the
samples is the patients who had permanent pacemakers
implanted for at least a year with a history of either
sick sinus syndrome or atrioventricular disturbance.
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The patients with cardiac resynchronization therapy
(CRT) or automatic implantable cardioverter defibrillator
(AICD) implanted and no right ventricular or tricuspid
valve function recorded were excluded. The patients’
medical records, particularly the records of transthor-
acic echocardiography at least a year after implantation
were reviewed. All baseline demographic data, clinical
information, echocardiographic results and pacing
parameters including duration of implantation, mode
and percentage of pacing and implanted lead site were
recorded.

Echocardiographic measurement

Transthoracic echocardiography was
evaluated using a Philips iE33 x MATRIX ultrasono-
graphy machine and a 3.5 MHz transducer. Standard
echocardiogram technique was used. This involved
obtaining two-dimensional (2-D) mode, M-mode
and Doppler technique in the parasternal long axis,
parasternal short axis, 4-chamber and 5-chanber views
to evaluate for standard parameters. Tissue Doppler
imaging (TDI) measuring the velocity of myocardial
motion was used to identify left ventricular diastolic
function and right ventricular systolic function.
Tricuspid valve regurgitation was evaluated with Color
Doppler mode and graded in severity as trace, mild,
moderate or severe.

RV systolic function was evaluated using
two parameters; Tricuspid Annular Plane Systolic
Excursion (TAPSE) or Tricuspid Annular Motion (TAM)
and tissue Doppler-derived tricuspid lateral annular
systolic velocity (S’). RV dysfunction was indicated
when TAPSE was less than 16 mm and S’ velocity was
less than 10 cm/s.

Statistical analysis

Descriptive analyses were employed. Baseline
clinical and echocardiographic data were compared with
the recent data. Mann-Whitney U-test statistics for
continuous variables and the y? test and Fishers’ exact
test statistics for categorical variables were used. A 2-
tailed p-value < 0.05 was considered statistically
significant. Analyses were performed using SPSS
(SPSS, Inc, Chicago, Illinais).

Results
Patient demographic parameters

There were 418 patients recruited and 96
patients met entry criteria. Forty-five percent of the
patients were male with a mean age of 68 years. Of
these patients, 69%, 19% and 37% had hypertension,
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diabetes and dyslipidemia respectively. Coronary artery
disease and atrial fibrillation were also found in
approximately 6%.

Complete heart block was the major cause of
pacemaker implantation (64%), followed by sick sinus
syndrome (36%). Mean duration of pacing implantation
was approximately 6.4 years (ranging from 1 to 31
years). In this group, modes of pacing were VVI (68%),
and DDD (31%). Sixty percent of the patients had RV
apical pacing and the average percentage of pacing
was 68% (67.7 + 39 %) (Table 1).

Echocardiographic assessment

Overall mean left ventricular ejection fraction
(LVEF) was approximately 65% and moderate to severe
TRwas found in 21 patients (21.8%) (Table 1). Standard
parameters for left and right sided heart function are
shown in Table 2.

In the present study group, four patients
(4.1%) had RV dysfunction. A comparison between the
normal RV function and the RV dysfunction group,
age, gender and other underlying diseases showed
no statistical difference. There were no significant
differences in LVEF (61.5% vs. 64.8%, p = 0.57), the
degree of tricuspid regurgitation (p = 0.16) and mean
time of implantation (6.4 years vs. 6.3 years, p = 0.89).
Mode of pacing and percentage of pacing were also
not significantly different between the two groups (p =
0.37 and 0.176 respectively) (Table 3).

Discussion

This retrospective study demonstrated a 4%
prevalence of right ventricular dysfunction and 21% of
moderate to severe tricuspid regurgitation in patients
who had a permanent pacemaker implanted over an
average of 6.4 years. Site of pacing, pacing mode and
percentage of ventricular pacing did not influence right
ventricular function.

The benefits of cardiac pacing in patients with
symptomatic bradycardia are already well recognized®.
However, there are concerns of some harmful effects,
in particular deterioration of LV function after cardiac
pacing.

LV dyssynchrony from stimulation through
the myocardium rather than the His-Purkinje
conduction system can cause a decrease in stroke
volume and abnormal LV relaxation®. There are some
studies demonstrating that long term pacing causes
LV remodeling with asymmetric hypertrophy and
dilatation, mitral regurgitation, decrease in myocardial
perfusion and decrease in ejection fraction®?. All of
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Table 1. Clinical and echocardiographic findings of overall

Table 2. Echocardiographic parameters for left and right

patients sided heart function
Overall (n=96)  \ariables Parameter

Age, years 67.65 + 15.06 Left side

Male (%) 43 (44.8%) Parasternal long axis view (PLAX)

Medical history-No. (%) LA diameter (mm) 37.88 +6.93
HT 66 (68.8) LVEDD (mm) 45.06 + 6.95
DM 18 (18.8) LVESD (mm) 29.88 +7.06
CAD 6(6.3) IVSd (mm) 12.99 +2.77
Dyslipidemia 35 (36.5) EF (%) 62.41 + 11.66

Atrial fibrillation 6(6.3) Parasternal short axis view (PSAX)

LVEF (%) 64.67 +11.27 LA diameter 38.30 +7.10

Tricuspid regurgitation LVEDD (mm) 45.49 + 6.86
Trace-Mild 75(78.1) LVESD (mm) 30.53 + 6.80
Moderate-Severe 21 (21.8) IVSd (mm) 13.28 + 2.85

TRPG (mmHg) 17.22 +10.61 EF (%) 60.73 + 11.16

TAPSE (cm) 2.12+0.35 E/A ratio 0.93 +0.32

RV lateral annulus velocity (cm/s) 12.48 +3.08 E/E’ 11.63 + 4.04

Indication for pacing Right side ;
Complete heart block 61 (63.5) Chamber dimensions
Sick sinus syndrome 35 (36.5) Parasternal view

Post implant time (year) 6.44 +5.92 RVOT PLAX proximal diameter (mm) ~ 28.65 + 5.20

Pacing mode RVOT PSAX proximal diameter (mm) ~ 27.71 + 5.02
Wi 65 (67.7) RVOT PSAX distal diameter (mm) 24.11 + 4.28
DDD 30 (31.3) PA diameter (mm) 20.20 +4.01

. VDD . 1(1) Apical 4-chamber view

Site of pacing lead RV basal (mm) 31.30 +5.92
Apex 58 (60.4) RV minor dimension (mm) 25.40 + 5.74
RV septum 38 (39.6) RV longitudinal dimension (mm) 65.30 + 8.64

Atrial pacing (%) 45.54 +32.32 Subcostal view

Ventricular pacing (%) 67.70 + 39.09 RV basal (mm) 30.14 + 5.76

Ventricular pacing group RV minor dimension (mm) 22.94 +6.27
< 40% 27(28.1) RV longitudinal dimension (mm) 59.51 +10.81
40-80% 15 (15.6) Systolic function
>80% 54 (56.3) TAPSE (cm) 2.12+0.35

Ventricular pacing group Pulsed Doppler peak velocity at the 12.48 + 3.08
<50% 30 (31.3) annulus (S’) (cm/s)
> 50% 66 (68.8) IVC maximum size (mm) 13.09 + 4.21

IVC minimum size (mm) 8.18 +4.17

LVEF = left ventricular ejection fraction, RV =right ventricu-  TRPG (mmHg) 17.22 +10.61

lar, TRPG = tricuspid regurgitation peak gradient, TAPSE =
Tricuspid Annular Plane Systolic Excursion, HT = hyper-
tension, DM = diabetes mellitus, CAD = coronary artery
disease

these can result in a higher risk of morbidity and
mortality.

RV function has traditionally been considered
less clinically important than LV function. Nevertheless,
the right ventricle plays a major role in the morbidity
and mortality of patients with cardiopulmonary
disease®. Moreover, assessment of RV function and
geometry is limited due to its complex shape. The right
ventricle is anatomically, structurally and functionally
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LA = Left atrium, LVEDD = Left ventricular end diastolic
diameter, LVESD = Left ventricular end systolic diameter,
IVSd = Interventricular septum in diastole, EF = Ejection
fraction, RVOT = Right ventricular outflow tract, PA = Pul-
monary artery, RV = right ventricle, TAPSE = Tricuspid
Annular Plane Systolic Excursion, I\VC = Inferior vena cava,
TRPG = Tricuspid regurgitation peak gradient

divided into two parts, the inflow and outflow tract®.
The RV wall motion is complicated®®V, During the
systolic phase, there is a longitudinal shortening from
base to apex. There is also a radial motion towards the
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Table 3. Baseline characteristics of patients divided into group 1 (RV dysfunction) and group 2 (RV normal function). Data

are presented as mean + SD or number (%)

RV dysfunction RV normal function p-value
(group 1, n=4) (group 2, n = 92)
Age, years 705+ 7.0 67.52 + 15.33 0.869
Male (%) 2 (50%) 41 (44.6%) 0.60
LVEF (%) 61.50 + 13.99 64.8 +11.21 0.57
Tricuspid regurgitation

Trace-Mild 2 (50) 73 (79.3)

Moderate-Severe 2 (50) 19 (20.7) 0.165
TRPG (mmHg) 12.25 + 4.35 17.43 + 10.76 0.32
Indication for pacing

Complete heart block 2 (50) 59 (64.1)

Sick sinus syndrome 2 (50) 33(35.9) 0.62
Medical history-No. (%)

HT 2 (50) 64 (69.6) 0.59

DM 1(25) 17 (18.5) 0.57

CAD 0 6 (6.5) 1.0

Dyslipidemia 2 (50) 33(35.9) 0.62
Atrial fibrillation 0 6 (6.5) 1.0
Pacing mode

Wi 4 (100) 61 (66.3)

DDD 0 30 (32.6)

VDD 0 1(1.1) 0.37
Post implant time (year) 6.25 +4.99 6.44 +5.98 0.89
Site of pacing lead

Apex 3(75) 55 (59.8)

RV septum 1(25) 37 (49.2) 1.0
Ventricular pacing (%) 38.25 + 44.79 68.98 + 38.59 0.176
Ventricular pacing group

< 40% 2 (50) 25 (27.2)

40-80% 1(25) 14 (15.2)

> 80% 1(25) 53 (57.6) 0.43

LVEF = left ventricular ejection fraction, RV = right ventricular, TRPG = tricuspid regurgitation peak gradient, TAPSE =
Tricuspid Annular Plane Systolic Excursion, HT = hypertension, DM = diabetes mellitus, CAD = coronary artery disease

common septum, which occurs at the RV inflow tract
with circumferential motion. This gives a rotation or a
squeeze of the ventricle®. RV ejection at the outflow
tract occurs later and gives an overall peristaltic
ventricular motion®®, Septal motion is considered to
cooperate with LV function and plays a major role in
overall RV performance®419,

Many parameters were used to evaluate RV
function. Some of which have demonstrated more
clinical utility than others. They are RV index of
myocardial performance (RIMP), tricuspid annular plane
systolic excursion (TAPSE), two dimensional RV
fractional area change (2D RV FAC) and tissue Doppler-
derived tricuspid lateral annular systolic velocity (S*)®.
In the present study, the authors used two parameters
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which were TAPSE and S’. TAPSE and S’ can be
measured easily, reliably and are more easily
reproducible. Even though they measure RV
longitudinal function, it is generally accepted that this
has good correlation with other methods such as
radionuclide-derived RV EF, 2D RV FAC and 2D RV EF.
ATAPSE measurement of less than 16 mm or S’ velocity
less than 10 cm/s indicate RV systolic dysfunction®.
To the best of our knowledge, the impact of
RV pacing on RV function has not been reported.
Apart from non-physiological electrical stimuli directly
affecting the myocardium causing dyssynchrony of
the ventricles, TR can also deteriorate RV function®®,
Several studies“**% have demonstrated the influence
of permanent cardiac pacing on tricuspid valve function.
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However, the results are still inconclusive. There are
several potential causes of pacemaker related TR. These
may involve anatomic defects such as leaflet
perforation or entrapment from fibrous adhesions of
scar tissue and functional disorders by interfering with
leaflet movement.

In the present study, the authors found that
the RV dysfunction detected by TAPSE less than 16
mm was approximately 4% in patients with permanent
pacemaker implantation. Also, a moderate to severe
degree of TR was found in around 21% of this particular
group at mid term follow-up.

There are factors to consider that impact on
LV function in cardiac pacing patients. These include
site of pacing, pacing mode and the percentage of
pacing. RV apical pacing was blamed for deteriorating
LV function compared to RV septal pacing, as the latter
more closely approximates the normal conduction
system. Therefore, it causes less electrical delay and
LV dyssynchrony®®, However, the benefits of septal
pacing were shown only in short term@2?, but not in
long term trials®,

Concerning pacing mode, it has been
suggested that dual-chamber pacing (DDD), may lead
to less LV dyssynchrony compared to single-chamber
pacing (VVI). Nevertheless, large recent trials showed
no clinical benefit of physiologic DDD pacing over
VVI1@2) One study® revealed that percentage of right
ventricular pacing more than 40% in patients with DDD
pacing and more than 80% in patients with VVI was
associated with an increasing incidence of heart failure
hospitalization. Therefore, a strategy of minimal
ventricular pacing was developed. With respect to the
present study, factors impacting on right ventricular
dysfunction were analyzed. The authors found that
the site of the pacing lead, the pacing mode, as well as
the percentage of ventricular pacing did not
significantly affect the difference between normal and
abnormal right ventricular function.

Conclusion

The prevalence of right ventricular
dysfunction is quite low in patients with permanent
pacemaker implantation at mid term follow-up. Site of
pacing, mode of pacing and percentage of pacing did
not influence right ventricular function.

Limitations

There are some limitations in the present
study. First, it was a retrospective analysis requiring
medical retrieval. Some data were missed due to the
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variability of the quality of the medical records.
Secondly, there was no routine evaluation of right
ventricular function in the CCIT echo unit prior to
pacemaker implantation. Therefore, data of right
ventricular function before implantation was not
obtained to compare with data after the procedure.

Potential conflicts of interest
None.

References

1. Epstein AE, DiMarco JP, Ellenbogen KA, Estes
NA3rd, Freedman RA, Gettes LS, etal. ACC/AHA/
HRS 2008 Guidelines for Device-Based Therapy
of Cardiac Rhythm Abnormalities: a report of the
American College of Cardiology/American Heart
Association Task Force on Practice Guidelines
(Writing Committee to Revise the ACC/AHA/
NASPE 2002 Guideline Update for Implantation of
Cardiac Pacemakers and Antiarrhythmia Devices)
developed in collaboration with the American
Association for Thoracic Surgery and Society of
Thoracic Surgeons. JAm Coll Cardiol 2008; 51: e1-
62.

2. Lee MA, Dae MW, Langberg JJ, Griffin JC, Chin
MC, Finkbeiner WE, et al. Effects of long-term right
ventricular apical pacing on left ventricular
perfusion, innervation, function and histology. J
Am Coll Cardiol 1994; 24: 225-32.

3. Lieberman R, Padeletti L, Schreuder J, Jackson K,
Michelucci A, Colella A, et al. Ventricular pacing
lead location alters systemic hemodynamics and
left ventricular function in patients with and
without reduced ejection fraction. JAm Coll Cardiol
2006; 48: 1634-41.

4. Krupa W, Kozlowski D, Derejko P, Swiatecka G.
Permanent cardiac pacing and its influence on
tricuspid valve function. Folia Morphol (Warsz )
2001; 60: 249-57.

5. ChenTE, Wang CC, Chern MS, Chu JJ. Entrapment
of permanent pacemaker lead as the cause of
tricuspid regurgitation. Circ J 2007; 71: 1169-71.

6. Tse HF, Lau CP. Long-term effect of right
ventricular pacing on myocardial perfusion and
function. JAm Coll Cardiol 1997; 29: 744-9.

7. Tantengco MV, Thomas RL, Karpawich PP. Left
ventricular dysfunction after long-term right
ventricular apical pacing in the young. J Am Coll
Cardiol 2001; 37: 2093-100.

8 Rudski LG, Lai WW, Afilalo J, Hua L,
Handschumacher MD, Chandrasekaran K, et al.

J Med Assoc Thai Vol. 95 Suppl. 8 2012



10.

11.

12,

13.

14.

15.

16.

17.

18.

Guidelines for the echocardiographic assessment
of the right heart in adults: a report from the
American Society of Echocardiography endorsed
by the European Association of Echocardiography,
a registered branch of the European Society of
Cardiology and the Canadian Society of
Echocardiography. JAm Soc Echocardiogr 2010;
23:685-713.

Dell’Italia LJ. The right ventricle: anatomy,
physiology, and clinical importance. Curr Probl
Cardiol 1991; 16: 653-720.

Rushmer RF, Thal N. The mechanics of ventricular
contraction; a cinefluorographic study. Circulation
1951; 4: 219-28.

Torrent-Guasp F, Buckberg GD, Clemente C, Cox
JL, Coghlan HC, Gharib M. The structure and
function of the helical heart and its buttress
wrapping. I. The normal macroscopic structure of
the heart. Semin Thorac Cardiovasc Surg 2001; 13:
301-19.

Buckberg GD, Coghlan HC, Hoffman JI, Torrent-
Guasp F. The structure and function of the helical
heart and its buttress wrapping. VII. Critical
importance of septum for right ventricular function.
Semin Thorac Cardiovasc Surg 2001; 13: 402-16.
Armour JA, Randall WC. Structural basis for
cardiac function. Am J Physiol 1970; 218: 1517-23.
Kaul S. The interventricular septum in health and
disease. Am Heart J 1986; 112: 568-81.

Klima U, Guerrero JL, Vlahakes GJ. Contribution of
the interventricular septum to maximal right
ventricular function. Eur J Cardiothorac Surg 1998;
14: 250-5.

Irwin RB, Luckie M, Khattar RS. Tricuspid
regurgitation: contemporary management of a
neglected valvular lesion. Postgrad Med J 2010;
86: 648-55.

Alizadeh A, Sanati HR, Haji-Karimi M, Yazdi AH,
Rad MA, Haghjoo M, et al. Induction and
aggravation of atrioventricular valve regurgitation
in the course of chronic right ventricular apical
pacing. Europace 2011; 13: 1587-90.

Lin G, Nishimura RA, Connolly HM, Dearani JA,
Sundt TM 3rd, Hayes DL. Severe symptomatic
tricuspid valve regurgitation due to permanent

J Med Assoc Thai Vol. 95 Suppl. 8 2012

19.

20.

21.

22.

23.

24,

25,

26.

pacemaker or implantable cardioverter-defibrillator
leads. JAm Coll Cardiol 2005; 45: 1672-5.

Iskandar SB, Ann JS, Fahrig S, Mechleb BK, Garcia
ID. Tricuspid valve malfunction and ventricular
pacemaker lead: case report and review of the
literature. Echocardiography 2006; 23: 692-7.
Cano O, Osca J, Sancho-Tello MJ, Sanchez JM,
Ortiz V, Castro JE, et al. Comparison of effectiveness
of right ventricular septal pacing versus right
ventricular apical pacing. Am J Cardiol 2010; 105:
1426-32.

Victor F, Mabo P, Mansour H, Pavin D, Kabalu G,
de Place C, et al. A randomized comparison of
permanent septal versus apical right ventricular
pacing: short-term results. J Cardiovasc
Electrophysiol 2006; 17: 238-42.

Yu CC, LiuYB, Lin MS, Wang JY, LinJL, Lin LC.
Septal pacing preserving better left ventricular
mechanical performance and contractile
synchronism than apical pacing in patients
implanted with an atrioventricular sequential dual
chamber pacemaker. Int J Cardiol 2007; 118: 97-
106.

Kypta A, Steinwender C, Kammler J, Leisch F,
Hofmann R. Long-term outcomes in patients with
atrioventricular block undergoing septal
ventricular lead implantation compared with
standard apical pacing. Europace 2008; 10: 574-9.
Lamas GA, Lee KL, Sweeney MO, Silverman R,
Leon A, Yee R, et al. Ventricular pacing or dual-
chamber pacing for sinus-node dysfunction. N
EnglJ Med 2002; 346: 1854-62.

Wilkoff BL, Cook JR, Epstein AE, Greene HL,
Hallstrom AP, Hsia H, et al. Dual-chamber pacing
or ventricular backup pacing in patients with an
implantable defibrillator: the Dual Chamber and VVVI
Implantable Defibrillator (DAVID) Trial. JAMA
2002; 288: 3115-23.

Sweeney MO, Hellkamp AS, Ellenbogen KA,
Greenspon AJ, Freedman RA, Lee KL, et al.
Adverse effect of ventricular pacing on heart
failure and atrial fibrillation among patients with
normal baseline QRS duration in a clinical trial of
pacemaker therapy for sinus node dysfunction.
Circulation 2003; 107: 2932-7.

S49



n’)ﬁ‘ﬂfli:ﬂllﬁ‘ ﬁVIﬁﬂ’lWﬂ’)ﬁ“Vl’l\ﬂ‘lJ‘II@\?H’ﬂQﬂ’N‘ZIQ? alUN7J‘?EIWZ@?UH’)?F]:?LFI?@GH?&‘JEIUWQ?Q
1/7@\7‘7!'3’1

4

w594 Usiinsaw, Usilung Usilnwen, a5uns aAavgns, uwde naauilesu, As 3979

nﬁwa”\f- s Tyaivasntselainiaansy mum‘lwmwm’luwUow;ummimnm%mwuﬁwE/@mu

[ £

@E!’Nﬂ’J’N%Q’N Z‘LJIT"V@L/L!ﬂ’)ﬁ‘ﬁﬂ?:f’)ﬂf)%?ﬂl’)./llx?t%%tﬂEl?ﬂﬂ&lﬂ%@\?ﬂ?i‘ﬂé‘ mum?wmmwm’lwmwZm:‘u

nwﬁummna‘mum% m./?Jﬁ‘.?/’Z‘Wlﬁﬂ’7Wﬂ’7§‘7_ll/ﬁ79‘2/@\7‘1/792@7/7@\7@’)\7%’)5/ u,mmmm:mmmimummja‘mmmw

"y

miuumwmm'Zwmmwmmms/u@ﬂmn
JAAURSIBNTS: meﬁuﬂwﬂnrmm/;/mmwummjﬁzﬁwﬁmwm:‘ﬁuﬁowmﬁq’lwmﬂN‘z‘mimﬁmiﬁnmmw

1

~ vy o v > > o o .
naTszideuyevyLagn lnfunisdaumieanseguwialavuatesuey 1 0 WengUAn17042897199797U

12

289959198 N1 8AAY BAsUIASENANANTENUABLTZANENINN17T LA 18993 1a1189Aa 19297

WaNFANMI: 9LFNTIYRIL/y ﬂ‘Vlﬁﬂ’77’Vf7’)?UUWO%@\WQ7@727@\7@7\7‘2/9’)1/1@@@\7 uazawiialalnsdainasesy
Uhunaauiennnulasesas 4 uaz seeas 21 ANEIAL Tnss zmmwgﬂww’”wmima“”uma‘tifdm?m
nazauialaveveonTuseazinanady 6.4 1 Weadnwiladeiininaiasduansenunailss@nsninnisiiusm

2

v8avialaneeava17iana fﬂmel,m}fvwu'ommimui//mﬁq’Z@ %ﬁmmm?@mjmyw”o% Lm:;@mzﬂ/m
mm755141/?”92@;@\7%07570 W Feundirusenang 2 ﬂz\m mwua luuanm 9o wiild Ay neais Llme
lszAnsnmmiaiusazenialanesarsearnni

agil: @7ﬂmiﬁnHvﬁ”wm'wﬁﬁmm@mmm"wvwm%’Z@@lﬁwoﬁﬂmmwuimﬁwbbﬂ Tasiilaunseensy

MAuansznumeilsz@naninnisiusiavesialavesangiy navlunuanduaneiss@nsnimnisiusavesiala

£ '

NANANTIINAARS

S50 J Med Assoc Thai Vol. 95 Suppl. 8 2012



