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Abstract A prospective clinical trial was carried out to compare the efficacy of submucosal non - temperatured
controlled radiofrequency tissue volume reduction (RFTVR), temperatue controlled radiofrequency
tissue volume reduction (TCRFTVR), submucosal resection with microdebrider (SMRM) and
carbondioxide (CO2) laser ablation in office - based treatment of chronic inferior turbinate hypertro-
phy.  The study was done in Samut Sakhon Hospital between August 2004 and September 2008.  In
all, 120 symptomatic inferior turbinate hypertrophy patients were enrolled, randomized, and sepa-
rated into 4 groups ( 30 for each groups ).  All patients in each groups were operated in both sides of
inferior turbinate with the same instruments.  Visual analogue scales (VASs), turbinate size, saccha-
rin transport time (STT) were used to evaluate and compare the result at pre-operative, 12th week
and 24th weeks post-operative periods.  Significant improvement was achieved by VAS scores and
turbinate size for all procedures at both post-operative evaluation periods in comparison to pre-
operative finding, whereas there were no significantly different outcomes in comparison between
each techniques.  However, the CO2 laser impaired STT in comparison between pre-operative and
12th, 24th weeks post-operative conditions, but no significant changing was found for the residual
three submucosal procedures.  The SMRM required more instruments and operation time than other
techniques.  In this 24 weeks period study, RFTVR and TCRFTVR reportedly yielded identical
results of treatment to SMRM and CO2 laser.  The RFTVR procedure is cheaper and faster in opera-
tion than TCRFTVR whereas no different outcomes of treatment between both radiofrequency tech-
niques.  The study suspected RFTVR is appropiate for office - based treatment of inferior turbinate
hypertrophy as it is easy to perform, less time consuming, with promising outcomes, yet without
admission requirement and harmful complications.
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Introduction

Chronic nasal obstruction is one of the most com-

mon rhinologic problems and very frequent symptom

in daily medical practice in Thailand(1,2) especially

in chemical industrial area like Samut Sakhon

province.(2-4)  Hypertrophy of the inferior turbinates is

the frequent cause and may be related to allergy, non-

allergic rhinitis, and iatrogenic rhinopathy.(2) Unfor-
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tunately, there is no official incidence report of infe-

rior turbinate hypertrophy in Thailand.(2)  Even though

medical treatments are frequently effective to restore

comfortable nasal breathing, nasal obstruction is some-

times slightly improved.  Surgical reduction of infe-

rior turbinates can be proposed for treatment of medi-

cal refractory cases.(2-7)

A number of surgical interventions with promis-

ing outcomes are available for treatment, including

cryosurgery, electrocautery, outfracture, total and par-

tial turbinectomy, turbinoploasty, submucosal resec-

tion, laser assisted turbinoplasty, radiofrequency

tissure ablation and submucosal resection with

microdebrider.(2-7)

The variety of surgical techniques available in-

dicates the lack of consensus on the optimal surgical

technique.(5-7) No technique is perfect and its effec-

tiveness depends on selection criteria.  Moreover, each

is associated with known short - and long - term com-

plications such as pain, bleeding, mucociliary func-

tion impairment and atrophic rhinitis.(5-8)

As many reports,(5-7) the previous study in Samut

Sakhon Hospital about surgery of inferior turbinate

demonstrated the significant effect of selection crite-

ria of patients.(2-4) Those with mucosal swelling whose

turbinate size reduced from topical decongestant ap-

plication demonstrated more chance of improvement

by using mucosal surgery such as radiofrequency.(2-4)

The patient who didnot respond to decongestant test

may possibly have bony part of turbinate abnormality

such as air cell or bony hypertrophy and may need

investigation and power instrument for bone reduc-

tion surgery.(4)

Nasal mucociliary function, an important defense

mechanism that protect the respiratory system against

bacteria and other foreign particles is impaired in the

majority of surgical reductions of the inferior turbi-

nate.(8)  A wider nasal cavity does not necessarily mean

that the nasal function is better.(8,9)  For these reasons

the goal of the surgical treatment of inferior turbinate

hypertrophy should be to diminish perceptive symp-

toms resulting from optimal volume reduction while

preserving mucociliary function.(8)  As such, there are

still debates about the best choice of inferior turbinate

surgery.

The objective of this study was to compare four

effective mucosal sparing surgical instruments avail-

able in Samut Sakhon hospital for treatment of non-

allergic nasal obstruction from chronic inferior turbi-

nate hypertrophy : submucosal non - temperature - con-

trolled radiofrequency tissue volume reduction

(RFTVR)(2), temperatue-controlled radiofrequency tis-

sue volume reduction (TCRFTVR)(2-4), submucosal

resection with microdebrider (SMRM)(3,4,) and

carbondioxide (CO2) laser ablation.(6)  As a result, the

most appropiate for treatment in office -based setting

that is easy to perform, less time consuming, with

promising outcomes, yet without admission require-

ment and harmful complications is identified.

Methods

A prospective, randomized, clinical trial was car-

ried out between August 2004 and September 2008.

In all, 120 symptomatic non-allergic nasal obstruc-

tion patients with inferior turbinate hypertrophy re-

fractory to medical treatment in Samut Sakhon Hos-

pital were randomized and equally separated into four

groups (30 for each procedure).  The age ranged from

15 to 60 years with the mean of 39.4, SD 6.7 years.

Patients, previously treated with antihistamines, de-

congestants, and nasal corticosteroids without any

success were enrolled.  None of the patients had sci-

entific evidence of allergy demonstrated with nega-

tive results of skin prick test for specific aeroallergens.

Furthermore, all patients should have responded to

topical nasal vasoconstrictive agents, (decongestant

test - positive).

Patients with previous turbinate surgery, septal
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deformities, nasal polyps or tumor, nasal radiotherapy,

or recurrent sinusitis were excluded.

The size of inferior turbinates were graded at the

anterior end into 1-4, comparing to the nasal width at

nasal valve area (between septum and lateral nasal

wall).(2-4,10) A score of 1 represented 0-25 percent, 2

for 25-50 percent, 3 for 50-75 percent, 4 for 75-100

percent of occupation of the reference area.(2-4,10) Vi-

sual analogue scale (VAS), saccharine transport time

(STT) and complications were evaluated preopera-

tively, and postoperatively at 12th week, and 24th

week.

Surgical Procedure

Radiofrequency tissue volume reduction

(RFTVR and TCRFTVR)

A cotton pledget soaked with 2% xylocain was

placed in the anterior portion of the inferior turbinate

for 5 minutes, followed by the injection of 1ml.  of

2% xylocain without adrenaline solution in each tur-

binates to obtain local anesthetic effect.  The tempera-

ture and power were set preoperatively to level 6, co-

agulation mode, 5 seconds for RFTVR and 75oC, 350

Joules respectively for TCRFTVR.(2-4,11) The

radiofrequency energy was delivered via the Ellman®

for RFTVR and the Somnus® S1 radiofrequency gen-

erator for TCRFTVR was conveyed successively to

three different sites of each turbinate (to the upper and

lower area of the anterior portion and to the middle

portion).  Nasal endoscope was not needed in all op-

erative steps.

Submucosal resection with microdebrider

(SMRM )

After the application of local anesthesia as de-

scribed in the RFTVR section, small incision was made

with a number 15 blade in the anterior aspect of the

inferior turbinate.  A submucosal pocket was created

with sharp dissection on the medial surface of the bony

Table 1 Demographic data

RFTVR TCRFTVR SMRM CO2 laser
n

30 30 30 30

Age (year)*
Mean, SD 39.4, 6.7 38.9, 8.1 36.1, 7.5 38.1, 6.3
Range 15-60 17-58 18-56 15-58

Sex*
Male / Female 15 / 15 16/14 13/17 14/16

Inferior turbinate 14 grade 3 10 grade 3 12 grade 3 18 grade 3
Average Size 16 grade 4 20 grade 4 18 grade 4 12 grade 4
score* total 106 total 110 total 108 total 102

Model Ellman® Somnus® Medtronic® Lumenis®

Setting Coagulation 75˚C, 350 J 3000-cps 30 Watts
Leve l6/5 sec. 3 sites /each 5-7 J

Superpulse
Operation time

Mean, SD (sec./side) 20, 3.2 65, 3.2 600, 145.1 70, 15.2
Instrument cost (bath) 120,000 600,000 900,000 2,800,000
Probe Cost (bath/case) 2,500 6,000 12,000 None disposable

*No statistically difference of age, sex, and pre-operative turbinate size between each groups by using t-test.  (p> 0.05)
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turbinate.  The Medtronic® straight microdebrider with

4-mm tip and tricutting blade was applied through the

incision.  Submucosal tissue was debrided at 3,000-

cycle per second oscillating mode.(3,4,13) Hemostasis

was almost achieved with suction electrocautery.  All

procedures were performed under nasal endoscope

guidance.  The incision was not closed.  Gel foam or

Ivalon® packing was used for 48 hours in case of mi-

nor bleeding.

CO2 laser

After the application of local anesthesia as de-

scribed in the RFTVR procedures.  The laser energy

was delivered via Lumenis®.  The power were set at

30 Watts, superpulse, delivered via nasal probe kit.(6)

Symptom Evaluation

Each patient was informed to use a 10-cm

Visual analogue scale (VAS) to grade general nasal

obstruction preoperatively (day 0), at 12th week, and

24th week after surgery.  A score of 0 represented no

obstruction and no episodes of nasal obstruction and

a score of 10 indicated a constant complete and unre-

mitting nasal obstruction.

Nasal Ciliary Function

Nasal ciliary function was evaluated preop-

eratively (day 0), at 12th week and 24th week after

surgery by the Saccharin-charcoal transport time

(STT).  The test performed by depositing 15 mg of

saccharin mix with charcoal on the inferior turbinate.

Then patient was asked to swallow every 30 seconds;

immediately after the patients tasted the saccharin the

test was stopped and the transfer was confirmed by

direct viewing of the black color of charcoal on the

pharyngeal wall.(8,14)  Time was measured in minutes

from beginning of saccharin deposit.

Data analysis and statistical test

Statistical analysis was performed by using

software package SPSS for window version 13.0.  Data

of the inferior turbinates size, VASs of symptom, and

nasociliary function were shown as mean, SD.  Paired

t -test was used to compare between preoperatively

and at 12th week, 24th week postoperatively within

each group.  One - Way ANOVA test was used to com-

pare the outcomes between different groups of treat-

ment at the same evaluation periods.

A p - value less than 0.05 was considered to be

statistically significant.

Results

The demographic data of each group of all 120

patients were demonstrated in Table 1.  There were 14

of grade 3 and 16 of grade 4 size of inferior turbinates

were enrolled in RFTVR group (total score 106), 10

of grade 3 and 20 of grade 4 size of inferior turbinates

for TCRFTVR group (total score 110), 12 of grade 3

and 18 of grade 4 for SMRM group (total score 108)

and 18 of grade 3 and 12 of grade 4 for CO2 group

(total score 102).  There were no statistically dif-

ferences of age, sex, and pre-operative turbinate size

between each group by using t-test (p> 0.05).

Subjective Change of Symptoms

The severity of nasal obstructions after

RFTVR and TCRFTVR began to lessen from the third

day after the treatment.  Statistically significant im-

provements in the VAS scores was observed at 12th

week (p< 0.001) and persisted at 24th week postop-

eratively (p < 0.001).  In SMRM and CO2 groups, the

subjective symptoms slightly worsened during the first

3 or 4 days and began to improve in the first postop-

erative week.  Statistically significant improvements

in VAS scores were observed at 12th week (p< 0.001)

and persisted at 24th week postoperatively (p < 0.001)

( Table 2).  Treatments comparison by using ANOVA

test between four groups showed no significant dif-

ference in the measurements at 12th week and 24th

weeks postoperatively (p>0.05) (Fig. 1).

Inferior Turbinate Size

The total scores of inferior turbinate size at pre-
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operative and 12 -week and 24 - week postoperative

periods were significantly reduced from 106 to 39

(67%), and 42 (60.37%) for RFTVR group, from 110

to 42 (61.81% ), and 45 (59.1%) for TCRFTVR group,

from 108 to 45 (58.33%), and 48 (55.6%) for SMRM

group and from 102 to 38 (62.74%), and 44 (56.86%)

for CO2 group.  It showed a significant reduction

(p<0.001) of inferior turbinate size within any group

which correlated well to nasal obstruction VAS reduc-

tion at 12th week and 24th week.  No significant

changes were obtained when a comparison was made

between 12th week and 24th week postoperatively

(Table 3).  Treatments comparison between all groups

showed no significant differences in inferior turbinate

size score at 12th week and 24th weeks postopera-

tively by using ANOVA test (p >0.05) (Fig. 2).

Nasal Ciliary Function

The outcomes showed no significant variations

between those of STT at preoperative and 12th week,

24th week postoperative period (p <0.05) in RFTVR,

TCRFTVR, and SMRM group.  The different out-

comes showed significant increase STT in CO2 group

Table 2 Outcomes of RFTVR, TCRFTVR, SMRM and CO2 laser groups at pre-operatve and 12th, 24th weeks post-operative
in terms of nasal obstruction

Mean Visual Analog Scale (VASs) Score, SD

Preoperative 12 week 24 week

RFTVR 6.79, 1.78 2.50, 2.47* 3.55, 1.77*
TCRFTVR 6.19, 1.69 2.65, 2.08* 3.65, 1.97*
SMRM 6.54, 1.89 2.78, 2.21* 3.78, 2.15*
CO2 laser 6.25, 1.71 2.57, 2.10* 3.48, 2.75*

*paired t-test, in comparison between pre-operative and 12th weeks, 24th weeks post-operative VASs within each group show significant differences
(p<.001)

Fig. 1 Comparisons of mean VASs of the nasal obstructions at pre- and at 12-week, 24-week post- operative periods compared
between RFTVR, TCRFTVR, SMRM and CO2 laser groups.
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Fig. 2 Inferior turbinates size score at pre- and at 12-week, 24-week post-operative periods were compared between RFTVR,
TCRFTVR, SMRM and CO2 laser groups

Table 3 Outcomes of RFTVR, TCRFTVR, SMRM and CO2 laser groups at pre-operatve and 12th, 24th weeks post-operative
in terms of total inferior turbinates size score.

Total inferior turbinate size score

Preoperative 12th week 24th week

RFTVR 106 39* 42*
TCRFTVR 110 42* 45*
SMRM 108 45* 48*
CO2 laser 102 38* 44*

*paired t-test, in comparison between pre-operative and 12th weeks, 24th weeks post-operative scores within each group showed significant differences
(p<.001)
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Table 4 Outcomes of RFTVR, TCRFTVR, SMRM and CO2 laser groups at pre-operatve and 12th, 24th weeks post-operative
in term of mean saccharin - charcoal transport time (STT).

STT Preoperative STT 12 week STT 24week
p-value* p-value*

(min) (min) (min)

RFTVR 10.10,1.50 10.40,1.70 0.12 11.35,1.78 0.12
TCRFTVR 10.20,1.80 12.10,1.74 0.11 11.85,1.22 0.15
SMRM 10.41,2.03 11.89,2.03 0.13 11.35,1.78 0.12
CO2 laser 10.51,1.50 16.89,2.03 0.015 14.85,1.22 0.04

*paired t-test, in comparison between pre-operative and 12th weeks, 24th weeks post-operative within each group.

between preoperative and at 12th week (p-value

0.015), 24th week (p-value 0.04) postoperative (Table

4).

In comparison of STT between CO2 group and

the others at 12th week and 24th week postoperative

period, it resulted in statistically significant differences

by using ANOVA test (p< 0.05 at 12th week and at

24th week).  No difference was found in the other

groups (p> 0.05) (Fig. 3).

Complications

Most patients tolerated all types of procedures



°“√√—°…“‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ·∫∫ºŸâªÉ«¬πÕ° : ‡ª√’¬∫‡∑’¬∫«‘∏’°“√ºà“μ—¥√—°…“‚¥¬„™â‡§√◊ËÕß¡◊Õ 4 ™π‘¥

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë  ˆ ¯ˆÒ

well.  In RFTVR and TCRFTVR group, no mucosal

erosion, bleeding, nor adherent crust formation was

observed.  The most common complaints were pain

and nasal discharge immediately after the treatment,

which gradually decreased within 2-3 days.

In CO2 group, there was minimal pain, crust for-

mation in initial two weeks.  No major complication

was found.

In SMRM group, uncontrolled bleeding was ob-

served during the operation and electrocautery was

performed in five patients under endoscopic guidance.

Mucosal tears were common in 14 (46.7%) of the 30

patients, but there was no loss of mucosa.  Synechia

was observed in four (13.4%) patients, all from mu-

cosal tears group.  Minor bleeding in early postopera-

tive period was seen in two (6.7%) patients and man-

aged with gel foam or ivalon® packing for 1 day.  The

data showed SMRM was more complicated surgery

process and resulted in minor complications.  No sig-

nificant variations between the major complication

rates of each procedure (p > 0.05) were reported.

In conclusion, there were minimal major com-

plications by using all kinds of instrument but SMRM

encountered more minor complications such as bleed-

ing, mucosal tear and synechia.

Discussion

 Hypertrophy of the inferior turbinates is the fre-

quent causes of chronic nasal obstruction.  Surgery

may become necessary in some patients refractory to

medical treatment.  Not only the variety of surgical

techniques and instruments available indicates the lack

of consensus on the optimal technique(5-7) but also the

comfortable and instrument available in different hos-

pitals.  The objective of this study was to compare

four effective mucosal sparing surgical techniques in

treatment of non-allergic nasal obstruction from

chronic inferior turbinate hypertrophy : RFTVR(2),

TCRFTVR(2-4), SMRM(3,4) and CO2 laser ablation.(6)

The goal of the surgical treatment of inferior tur-

binate hypertrophy should be to diminish perceptive

symptoms resulting from optimal volume reduction

while preserving mucociliary function.(8)  The results

of this study demonstrated significant improvements

of VAS scores (p< 0.001) and turbinate size (p<0.001)

at 12th week, 24th week postoperative period by us-

ing all kinds of surgical instruments (Table 2,3).  The

outcomes are comparable to other previous studies on

outcomes of each equipments(2-9,11-13) and demon-

strated promising results of all these treatments.  The

previous three studies in Samut Sakhon Hospital(2-4)

about surgical treatment of inferior turbinate hyper-

trophy also demonstrated significant improvements re-

sulted from using TCRFTVR(2-4), RFTVR(4) and

SMRM(4).

A wider nasal cavity does not necessarily mean
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Fig. 3 The mean saccharin - charcoal transport time (STT) : comparison between RFTVR, TCRFTVR, SMRM and CO2 laser
groups
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that the nasal function is improved.(8,9) Nasal muco-

ciliary function, an important defense mechanism that

protects the respiratory system against bacteria and

other foreign particles was evaluated in this study by

using STT.(8) As also shown in other previous stud-

ies(2- 9,11), the STT similarly showed no significant post-

treatment differences in comparison between pre and

post- operative periods of three submucosal methods

(Table 4) and withouth significant differences between

each other  (Fig 3).  In contrast, the CO2 laser im-

paired STT more than other methods (p 0.015 at 12 th

week, p 0.04 at 24th week) as demonstrated in table 4

with significant difference impairments in compari-

son to other three methods (p < 0.05).  These STT

impairments resulting from mucosal scar from laser

ablation disturb mucociliary clearance.(2-4,6) Based on

this impairment result, although using less harmful in-

struments as the CO2 laser, the mucosal ablation op-

erations that causing scar may not be the first choice

of treatment of nasal mucosal hypertrophy.  SMRM

needs more operation time, endoscope assistance, and

electrocautery (Table 1).  In that connection, it dic-

tates the need of an operation room other than OPD.

There are some studies demonstrated less long term

recurrence of nasal obstruction by using SMRM than

RFTVR and TCRFTVR(4,12) yet unable to be demon-

strated within the 24th week follow up in this study

(Fig. 1,2). The researcher suspected RFTVR and

TCRFTVR are 10-30 times less time consuming than

SMRM (Table 1); identical results in objective and

subjective parameters were observed from both tech-

niques.  RFTVR is three times less time consuming

operated than TCRFTVR (p<0.05) with identical im-

proving result in comparison to pre-opeative finding

(p<0.001) (Table 1).

Consequently, RFTVR emerges as the most

appropiate for treatment in an office -based setting that

dictates simplicity, less time consuming, promising

outcomes, no hospital admission requirement and no

harmful complications.

Conclusion

From this study, all four instruments can be used

in treatment of nasal obstruction from inferior turbi-

nate hypertrophy with promising results and may have

difference outcomes in some aspects.  Three submu-

cosal techniques causing less impairments of

mucociliary transportation than mucosal ablation sur-

gery.  SMRM needs more operation time and instru-

ments than the others.  The 24th week follow up in

this study could not demonstrate less long term recur-

rence of nasal obstruction by using SMRM than

RFTVR and TCRFTVR(4,12).  The author recommend

RFTVR to be considered as first initial office - based

procedure in treatment for inferior turbinate hypertro-

phy with identical results to the other three procedures

as well as cost effectiveness, limited operation time

without serious complications.

Acknowledgement

This paper was presented by the author at Rhi-

nology World 2009 Congress, Philadelphia, USA.  and

out of license of congress now with copyright permis-

sion for publishing.
References

1. Bunnag C, Jareoncharsri P, Siriporn V, Supornchai K.
Epidemiology of rhinitis in Thais : characteristics and
risk factors. Asian Pacific J Allergy Immonol 2000;
18:1-7.

2. Kesornsukhon N. Radiofrequency volumetic tissue re-
duction for treatment of inferior turbinate hypertro-
phy. Region 6-7 Medical Journal 2007; 26(2):197-
204.

3. Kesornsukhon N. Comparison of RFTVR and SMRM
in treatment of inferior turbinate hypertrophy.
Chachoengsao Hospital J 2008; 96:97-104.

4. Kesornsukhon N. Comparison of outcome of treat-
ment for inferior turbinate hypertrophy : RFTVR and
SMRM. Bull Dept Med Serv 2009; 34:81-7.

5. Passali D, Lauriello M, Anselmi M, Bellussi L. Treat-
ment of hypertrophy of the inferior turbinate: long-
term results in 382 patients randomly assigned to



°“√√—°…“‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ·∫∫ºŸâªÉ«¬πÕ° : ‡ª√’¬∫‡∑’¬∫«‘∏’°“√ºà“μ—¥√—°…“‚¥¬„™â‡§√◊ËÕß¡◊Õ 4 ™π‘¥

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë  ˆ ¯ˆÛ

therapy. Ann Otol Rhinol Laryngol 1999; 108:569-75.
6. Sapci T, Sahin B, Karavus A, Akbulut UG. Compari-

son of the effects of radiofrequency tissue ablation,
CO2 laser ablation, and partial turbinectomy applica-
tions on nasal mucociliary functions. Laryngoscope
2003; 103:514-9.

7. Lee KC, Hwang PH, Kingdom TT. Surgical manage-
ment of inferior turbinate hypertrophy in the office:
three mucosal sparing techniques. Operative Techniques
in Otolaryngol Head Neck Surg 2001; 12:107-11.

8. Nuutinen J. Asymmetry in the nasal mucociliary trans-
port rate. Laryngoscope 1996; 106:1424-8.

9. Hol MKS, Huising EH. Treatment of inferior turbi-
nate pathology: a review and critical evaluation of the
different techniques. Rhinology 2003; 38:157-66.

10. Bunnag C, Jareoncharsri P, Dachpunpour P, Vitavasiri
A. Nasal airway resistance in asymptomatic Thai popu-
lation. Siriraj Hosp Gaz 1995; 47:721-5.

11. Smith TL, Correa AJ, Kuo T, Reinisch L.
Radiofrequency tissue ablation of the Inferior turbi-
nates using a thermocouple feedback electrode. Laryn-
goscope 1999; 109:1760-75.

12. Hackman TG, Ferguson BJ. Powered instrumentaion
and tissue effects in the nose and paranasal sinuses.
Curr Opin Otolaryngol Head Neck Surg 2005; 13:22-
6.

13. Rhee CS, Kim DY, Won TB, Lee HJ, Park SW, Kwon
TY et al. Changes of nasal function after temperature-
controlled radiofrequency tissue volume reduction for
the turbinate. Laryngoscope 2001; 111:153-8.



Comparison of Four Office-based Procedures in Treatment of Inferior Turbinate Hypertrophy

Journal of Health Science 2010 Vol. 19 No. 6864

∫∑§—¥¬àÕ °“√√—°…“‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ·∫∫ºŸâªÉ«¬πÕ° : ‡ª√’¬∫‡∑’¬∫«‘∏’°“√ºà“μ—¥√—°…“‚¥¬„™â‡§√◊ËÕß

¡◊Õ 4 ™π‘¥

πƒ«—μ ‡° √ ÿ§π∏å

°≈ÿà¡ß“π‚ μ »Õ π“ ‘° ‚√ßæ¬“∫“≈ ¡ÿ∑√ “§√

«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ 2553; 19:855-64.

°“√«‘®—¬‡™‘ß»÷°…“‰ª¢â“ßÀπâ“‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ¢Õß°“√√—°…“‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ·∫∫

ºŸâªÉ«¬πÕ° ‚¥¬°“√„™â°“√ºà“μ—¥¥â«¬‡§√◊ËÕß¡◊Õ 4 ™π‘¥ §◊Õ §≈◊Ëπ«‘∑¬ÿ·∫∫‰¡à§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ §≈◊Ëπ«‘∑¬ÿ·∫∫

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ‡§√◊ËÕßμ—¥ªíòπ¥Ÿ¥ μ—¥‡π◊ÈÕ‡¬◊ËÕ„μâ‡¬◊ËÕ∫ÿ®¡Ÿ° ·≈–§“√å∫Õπ‰¥ÕÕ°‰´¥å‡≈‡´Õ√å√–‡À‘¥‡¬◊ËÕ∫ÿ®¡Ÿ° »÷°…“

„πºŸâªÉ«¬¢Õß‚√ßæ¬“∫“≈ ¡ÿ∑√ “§√ √–À«à“ß ‘ßÀ“§¡ 2547 ∂÷ß °—π¬“¬π 2551 ®—∫©≈“°·∫àßºŸâªÉ«¬ 120 √“¬

‡ªìπ 4 °≈ÿà¡ (°≈ÿà¡≈– 30 √“¬)  ºŸâªÉ«¬·μà≈–°≈ÿà¡‰¥â√—∫°“√ºà“μ—¥√—°…“‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ„π

®¡Ÿ°∑—Èß Õß¢â“ß‚¥¬‡§√◊ËÕß¡◊Õ™π‘¥‡¥’¬«°—π ª√–‡¡‘πº≈°“√√—°…“‚¥¬„™âÕ“°“√‡™‘ßª√–®—°…å ·≈– °“√∑¥ Õ∫

°“√∑”ß“π¢Õß¢π°«—¥¢Õß‡¬◊ËÕ∫ÿ®¡Ÿ°‚¥¬¢—≥± °√ ∑’Ë‡«≈“ 12  —ª¥“Àå ·≈– 24  —ª¥“Àå À≈—ß√—∫°“√√—°…“ º≈

°“√»÷°…“· ¥ß«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“¡’Õ“°“√¥’¢÷Èπ ·≈–¢π“¥‡∑Õ√å∫‘‡πμÕ—π≈à“ß‡≈Á°≈ß‚¥¬°“√√—°…“∑—Èß 4 «‘∏’

Õ’°∑—Èß‰¡àæ∫§«“¡·μ°μà“ß®“°°“√ª√–‡¡‘πÕ“°“√‡™‘ßª√–®—°…å ·≈–¢π“¥‡∑Õ√å∫‘‡πμÕ—π≈à“ß ‚¥¬°“√√—°…“∑—Èß 4

«‘∏’ ‡¡◊ËÕª√–‡¡‘πº≈ 12  —ª¥“Àå ·≈– 24  —ª¥“Àå À≈—ß®“°√—∫°“√√—°…“ °“√∑”ß“π¢Õß¢π°«—¥¢Õß‡¬◊ËÕ∫ÿ®¡Ÿ°

‚¥¬¢—≥± °√™â“≈ß „πºŸâªÉ«¬√—∫°“√ºà“μ—¥‚¥¬„™â§“√å∫Õπ‰¥ÕÕ°‰´¥å‡≈‡´Õ√å ·μà‰¡àæ∫§«“¡º‘¥ª√°μ‘°“√

∑”ß“π¢Õß¢π°«—¥¢Õß„π°“√ºà“μ—¥Õ’° 3 «‘∏’∑’Ë‡À≈◊Õ °“√„™â‡§√◊ËÕßμ—¥ªíòπ¥Ÿ¥ μ—¥‡π◊ÈÕ‡¬◊ËÕ„μâ‡¬◊ËÕ∫ÿ®¡Ÿ°„™â‡«≈“

°“√ºà“μ—¥π“π°«à“«‘∏’Õ◊Ëπ·≈–μâÕß„™â‡§√◊ËÕß¡◊Õª√–°Õ∫°“√ºà“μ—¥¡“°°«à“ º≈°“√»÷°…“π’Èæ∫«à“°“√ºà“μ—¥√—°…“

‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ ‚¥¬°“√„™â§≈◊Ëπ«‘∑¬ÿ∑—Èß Õß·∫∫ ∑—Èß·∫∫‰¡à§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ·≈–§«∫§ÿ¡

Õÿ≥À¿Ÿ¡‘ „Àâº≈°“√√—°…“‰¡à·μ°μà“ß®“°°“√„™â ‡§√◊ËÕßμ—¥ªíòπ¥Ÿ¥ μ—¥‡π◊ÈÕ‡¬◊ËÕ„μâ‡¬◊ËÕ∫ÿ®¡Ÿ° ·≈–

§“√å∫Õπ‰¥ÕÕ°‰´¥å‡≈‡´Õ√å√–‡À‘¥‡¬◊ËÕ∫ÿ®¡Ÿ°„π°“√μ‘¥μ“¡ºŸâªÉ«¬ 24  —ª¥“Àå ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√ºà“μ—¥‚¥¬

§≈◊Ëπ«‘∑¬ÿ∑—Èß Õß·∫∫æ∫«à“§≈◊Ëπ«‘∑¬ÿ·∫∫‰¡à§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ ª√–À¬—¥‡«≈“·≈–§à“„™â®à“¬„π°“√ºà“μ—¥°«à“·∫∫

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ °“√ºà“μ—¥¥â«¬§≈◊Ëπ«‘∑¬ÿ·∫∫‰¡à§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘®÷ß¡’§ÿ≥ ¡∫—μ‘‡À¡“– ¡®–„™â‡ªìπ°“√ºà“μ—¥

¢—Èπμâπ„π°“√√—°…“‡∑Õ√å∫‘‡πμÕ—π≈à“ß¢Õß®¡Ÿ°∫«¡‚μ·∫∫ºŸâªÉ«¬πÕ°¡“°°«à“°“√ºà“μ—¥·∫∫Õ◊Ëπ

§” ”§—≠: ‡∑Õ√å∫‘‡πμ¢Õß®¡Ÿ°∫«¡‚μ, ºà“μ—¥, §≈◊Ëπ«‘∑¬ÿ, ‡§√◊ËÕßμ—¥ ªíòπ ¥Ÿ¥, §“√å∫Õπ‰¥ÕÕ°‰´¥å‡≈‡´Õ√å



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


