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Abstract:
Statement of problem: The cost of gold alloys has increased tremendously

in recent years. Dental laboratories have used recast alloy for casting with

random addition of new alloys. The effect on castability of combining new

and recast high-gold alloys is not known.

Objectives: This study investigated the castability of combining new and

recast high-gold bonding alloys at different ratio.

Materials and methods: The nylon mesh was made from nylon patterns,

15 specimens were used. Each mesh opening had rectangular shape

1.085 mm. x 1.312 mm. with thread diameter of 0.42 mm. with 10

mesh opening on each side were attached on the V-shaped runner bar

sprue. The highgold bonding alloy, Degunorm® was used for casting. Three

groups of casting patterns were: 1) all new alloys 2)once recast alloy

from group 1 combine with new alloy at 50:50 ratios by weight and

3) all recast alloys from group 1. Five specimens were tested in each

group. Castability of alloys was evaluated by counting the completed

cast segments. A one-way ANOVA followed by Tukey multiple comparison

tests were used to analyze the data.

Results: Group 1 showed statistically significant difference to group 2 and

group 3 (p = 0.005). Group 2 showed no statistically significant difference

to group 3 (p = 0.812).

Conclusion: The castability of high-gold bonding alloys was affected when

casted with recast alloys. The castability of combining 50% recast alloys

with 50% new alloys was not comparable to those of 100% new alloys.

Keywords: castability, high-gold bonding alloy, casting
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Introduction
Gold alloy has been widely use as a casting for

dental restoration.1-3 Its physical properties have been

well clarified and suitable for using. There are numerous

porcelain fused to metal alloys available, palladium

based alloys was introduced later and has been used for

porcelain fused to metal alloy since 1968. The reason

was mainly the cost which was lower than gold.

Recently, the cost of palladium has increased to almost

double its previous cost. Thus, gold alloy has regained

popularity for using as porcelain fused to metal alloys.

In many dental laboratories, used gold alloy has been

added to the new alloy to make casting as a way to

reduce cost. Dental casting alloys should have the

capability of being cast in thin sections of appropriate

length to obtain the best marginal fit.4 Tuccilo et al5

compared the effects of three different melting tech-

niques on the composition castability and hardness of

a high gold alloy for full metal restorations. They con-

cluded that the amount of noble metals (Au, Pt, and

Pd) and other major elements (Ag and Cu) in the alloy

composition remained stable during remelting. However,

another concern exists when alloys are remelted for

porcelain fused to metal restorations because of the

potential loss of trace base elements (Fe, In, Sn, and

Zn) that play important roles in metal-ceramic

bonding, alloy hardening, and castability.6,7 Reisberg and

Bessing8 examined mechanical properties of recast

alloys. They found that there were significant decreases

(p < 0.01) in yield strength and percentage elongation

occurred with recasting. The scanning electron micro-

scope examination revealed that the number of casting

defects increased with remelting. The castability of

alloys was evaluated by different techniques. Bessing8

evaluated the castability of two low-gold and two

silver-palladium alloys which the marginal sharpness of

simulated crowns was used to assess the castability.

Hinman et al9 evaluated the castability of a base metal

alloy and fixed partial denture alloy using polyester

sieve as casting pattern. Others investigators10-13 has

used quantitative mesh screens to evaluate castability

by manual counting the total area of the metal seg-

ments of the casting. Cohen et al14 investigated alloy/

investment and investment/burnout temperature

interactive effects on castability of palladium based

alloys. The quantification methods was conducted with

mesh monitors and digital imaging procedures.15

Results showed that differences in investment,

alloys and burnout temperature significantly affected

castability. The cost of gold alloys has increased

tremendously in recent years. Dental laboratories have

used recast alloy for casting with random addition of

new alloys. Guidelines for recasting gold alloy vary

from adding no new metal, to some new metal, or to

50% new metal with previously melted buttons or

sprues removed from castings.16-18 However, the

appropriate ratio of the addition of new alloys to the

used alloys to make casting was not mentioned in the

literatures. The effect on castability of combining new

and recast high-gold alloys is not known.

This study investigated the castability of mixed

proportion of new and recast high-gold containing bonding

alloys. The castability quantification was conducted with

completed cast segments of nylon mesh patterns.

Materials and methods
The specimens were made from nylon mesh

opening of rectangular shape 1.085 mm. by 1.312 mm.

with thread diameter of 0.42 mm. Each specimen

had 10 meshes opening on each side and was attached

to a V-shaped runner bar (Rewax, Renfert, Germany)

and sprued (YETI DENTAL, Germany) 4 mm in diameter

(Fig. 1). The total of 220 segments uas quantified.

Three groups of casting patterns; 1) all new

alloys, 2) once recast alloy from group 1 combine with

new alloy at 50:50 ratios by weight and 3) all recast
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alloys from group 1. Five specimens were tested in each

group. This nylon mesh was tested for using as dental

casting wax with ISO 1561:1995, which stated that

the melted wax when ignited at 500 ÌC shall leave no

residue in excess of 0.1%. The patterns were attached

in the crucible former with ring liner (Gubkuvetten-

Einlagen, Degussa, Germany) and invested with

gypsum-bonded investment (Investment, Deguvest

California, Degussa, Germany) at 150 gm/51 ml

(powder/liquid) ratio. The investment was mixed in a

vacuum-form mixer (Bego, Bremen, Germany). The

castings were made by lost-wax technique. All casting

rings were burn out at 700 ÌC with 30-min soak time.

The high-gold containing bonding alloys (Degunorm,

Degussa AG, Germany) with a nominal composition

listed by the manufacturer as 82.9% gold (Au),

9.0% platinum (Pt), 0.1% iridium (Ir), 9.2% silver

(Ag), 4.4% copper (Cu), 2.0% zinc (Zn) and 1.5%

indium (In) were used for casting. In group 1, the

new alloys were melted with a gas-air torch (Bego,

Bremen, Germany) and broken-arm centrifugal

casting machine (Kerr/Sybron, Romulus, MI, USA).

The castings were recovered from the investment,

bench-cooled to room temperature, and air abraded

(Machine-Topstar 2, Bego, Bremen, Germany) with

50 μm aluminum oxide at 2 bar (29 psi). In group

2, the sprue assembly from group 1 was carefully

removed from the casting, cleaned, weighed, and

combined with an appropriate amount of new alloy to

maintain an equal balance of new and recast material

(50% to 50% wt ratio). The casting protocol was

followed with those in group 1. In group 3, the once

cast alloy was subsequently used to produce the

second casting (100% recast alloy). The casting

protocol was similar to those in group 1 and 2. The

castability was determined by counting the completed

cast segment.15 The highest possible complete segment

was equal to 220 segments. The incomplete segment

(I) was determined by incomplete cast at least one of

the four sides (Fig. 2). The one-way ANOVA and Tukey

multiple comparison tests were used to analyzed the

data.

Fig. 1 Diagram of the nylon mesh attached to the

V-shape runner bar and sprued.

Fig. 2 Diagram showed complete casted segment and

the incomplete casted segment (I). If one of

the four sided showed no smooth or incomplete,

the segment was regarded as incomplete casted.
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Results
Values of complete casted segment and mean

values with standard deviations (SD) for the three

testing groups are presented in Table 1.

The castability in group 1 had mean value at 202.2

(92%) with 2 specimens had complete casting at

220 segments and the lowest at 187 segments. The

Group 2 had mean value at 133.8 (61%) with

the highest at 182 segments and the lowest at 71

segments, and group 3 had mean value at 120.8

(55%) with the highest at 159 segments and the

lowest at 70 segments. The ANOVA results in Table 2

demonstrate a statistically significant difference

between the values for these three groups (p =

0.005). The Tukey multiple comparison test showed

that there were significant difference between group 1

to group 2 (p = 0.017) and between group 1 to

group 3 (p = 0.006). When compared between group

2 to group 3, there was no significant difference

(p = 0.812) (Table 3).

Discussion
The study of castability of recast alloys by using

nylon as pattern for casting has shown to be practical

and efficient way.7-9 The evaluation method by manual

counting quantitative mesh was used in previous

studies.9,10 Tuccillo24 discussed that newly used

high-gold alloy for casting could be minimized as

a result from an enormous increase in the price.

Manufacturer product information on gold casting alloys

states that scrap metals can be remelted to fabricate

clinically accepted castings, and provided that at least

50% new metal is used. The basis for this guideline

is that certain important secondary elements, such as

Group Complete casted (max. /min.) Mean±±±±±SD

1 (new 100%) 220/187 202.2±16.4

2 (50% new, 50% recast) 182/71 133.8±42.1

3 (recast 100%) 159/70 120.8±35.4

Table 1 Values of complete casted segments (maximum/minimum) and mean values with standard deviations

(SD) for the three groups (n=5).

SS df Mean Square F Sig.

Between groups 19122.533 2 9561.267 8.687 0.005

Within groups 13208.400 12 1100.700

Total 32330.933 14

Table 2 ANOVA result for castability among the three groups.

Comparison Mean Difference Std error P-value

Gr. 1 to Gr. 2 68.400* 20.983 0.017

Gr. 1 to Gr. 3 81.400* 20.983 0.006

Gr. 2 to Gr. 3 13.000 20.983 0.812

Table 3 Tukey multiple comparison test among the three groups (*indicates significant difference).
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zinc, may be lost during melting through volatilization

or oxidation. Zinc acts as an oxygen scavenger during

melting to minimize the oxidation of other elements

in the alloy. Mclean25 recommended that at least 50%

new metal should be included in copings for metal-

ceramic restorations. Although most manufacturers

concur, there is little experiment about the justification

for this proportion.26 In group 1, there were 2 out of 5

specimens that resulted in 100% completed casting.

The remaining 3 specimens resulted at 86.3% com-

pleted casting. This may be explained that the gas-

air torch used to melt the alloy could produce different

heat generated. One study13 suggested using electric

heat melting machine in order to get constant heat

generated. The castability results of this study showed

that group 2 was significant difference to group 1.

A loss in elemental concentrations may influence

the result. The casting temperature in this study

was 1050-1200 ÌC. When considering the melting

temperature of each element in the alloy composition,

3 elements had lower melting temperature than the

casting temperature, Ag (960.5 ÌC), Zn (419 ÌC)

and In (156 ÌC). Silver contributes the ductility and

castability of the alloy, indium enhances copper to

form intermetallic compound, and zinc acts as an

oxygen scavenger during melting to minimize the

oxidation of other elements in the alloy. Thus, these

3 elements could be lost during repeat casting and

affected the castability. When compared group 2 to

group 3, the mean castability of group 2 (133.8)

was higher than that of group 3 (120.8). The result

was coincident with the recommendation from

manufacturer. However, this result was not statistically

significant difference. This can be explained that

mixing new and previously cast metal can influence the

compositional stability of the alloy, leading to changes

in the amount of noble metals (Au and Pd) and other

minor elements (Ag, Zn, and In). A non-homogenous

distribution of alloy elements along the specimen

surface may influence the results. According to the

statistical results, the common dental laboratory

practice of repeated using of recast alloys with

random amounts of the addition of new alloys is

contraindicated. There should be mean to monitor the

reuse of alloys, and facilitate reclaimation of used

alloy in an efficient and economic manner. This study

suggested that further research should be conducted

to investigate the effect of mixing different ratio of

recast and new high-gold containing bonding alloy

on mechanical properties, marginal accuracy, and

corrosion resistance that still provide clinically

acceptable castings.

Conclusions
Within the limitations of this study, the following

conclusions were drawn:

1. The castability of 100% new high-gold

containing bonding alloys was statistically significant

difference to those of 50% new to recast, and 100%

recast alloys.

2. The castability of 50% mixing new and recast

high-gold containing bonding alloys was not statistically

significant different to 100% recast alloys.
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Abstract:
Objectives: To investigate whether using an unfilled or filled surface

sealant could improve the flexural strength of two indirect resin composites

polymerized by different methods (SR Adoro and belleGlass NG) after

finishing and polishing procedures.

Materials and methods: Sixty bar-shaped specimens (25 mm x 2 mm x

2 mm) of each resin indirect composite were prepared. The specimens of

each indirect resin composite were then randomly assigned into three groups

equally. Group 1: The surface of indirect resin composite specimens

were ground with silicon carbide paper no. 600, 1000 and 2500 grit

respectively, etched with 37% phosphoric acid, rinsed with water and

dried, no application of the glazing sealant. Group 2: The surface of indirect

resin composite specimens were ground, etched, rinsed and dried before

the application of an unfilled surface sealant (Fortify). Group 3: The surface

of indirect resin composite specimens were ground, etched, rinsed and

dried before the application of a filled surface sealant (Fortify Plus). All

specimens were immersed in distilled water for 24 hours, and then

subjected to 3-point flexural testing.

Results: Statistical analysis was performed by one-way ANOVA to compare

the flexural strength of these three groups regarding the indirect resin

composites. The results showed that the application of unfilled or filled

glazing sealants did not increase the flexural strength of either SR Adoro

or belleGlass NG indirect resin composites (p>0.05). No attempt was made

to compare the flexural strength of these two indirect resin composites.

Conclusion: Although this study did not show the improvement of the flexural

strength of two indirect resin composites after the application of unfilled

and filled sealants, based on other research, the application of composite

glazing sealants on indirect resin composite surfaces after finishing and

polishing are still beneficial as these sealants increase wear resistance and

marginal sealing to the indirect resin composites.

Key words: surface sealant, indirect resin composite, flexural strength
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Introduction
Indirect composite restorative material was first

introduced in 1986 for posterior esthetic inlay and

onlay fabrication and is becoming popular as technology

yields materials with increased mechanical properties

while reducing occlusal wear with opposing teeth. It

also can be an alternative to all-ceramic restorations

for esthetic treatment of posterior teeth. Several resin

composite systems on the market today are highly-

filled microhybrid composites. The differences in these

systems are based on filler content and particle size,

as well as the polymerization method. In the past,

resin composites were cured with light exclusively. This

technique yielded the restoration with low level of

polymerization causing the material to wear excessively.

Newer resin composite systems cure the final layers by

the use of different polymerization procedures involving

photo-activation, heat, pressure, vacuum, or nitrogen

atmosphere to achieve optimum polymerization and

improved mechanical properties such as surface

hardness, compressive and flexural strength and wear

resistance1.

Clinically, placement of the indirect composite

restorations usually involves intra-oral adjustments,

especially on the occlusal surface. Finishing and

polishing the indirect composite restoration may cause

the loss of filler particles and/or matrix, microcracks,

microporosities, and surface irregularities, which

may further reduce their mechanical properties. Glazing

of direct resin composites after finishing has been

shown to improve their surface smoothness which

overcomes the marginal discoloration and staining2

and proven to reduce the wear by up to one half3.

So far, there is no study regarding the effect of glazing

on indirect resin composite. The purpose of this study

was to investigate the effect of glazing and different

types of glazing sealants (filled or unfilled) on flexural

strength of two indirect resin composites polymerized

by different methods after finishing and polishing

procedures.

Materials and methods
Sixty bar-shaped specimens were made of each

composite (Table 1), using a metallic mold with a size

of (25±2) mm x (2±0.1) mm x (2±0.1) mm according

to the ISO Specification No.4049:20004. The

mold, applied with a mold-release agent, was positioned

over a 0.05 mm-thick transparent polyester film

Material Manufacturer Polymer matrix Filler Polymerization

method

belleGlass NG Kerr, Belle de St Ethoxylated bis- Barium glass Light, Heat+

(dentin: A3 )* Claire/Kerr, Orange, phenol-A- (78.7 wt.%) Pressure in nitrogen

Lot: 2932538 CA, USA dimethacrylate 0.6 μm atmosphere

BISGMA, TEGDMA

(21.3 wt.%)

SR Adoro Ivoclar, Vivadent, UDMA (17wt.%) Prepolymerized Light, Heat

(dentin : A3)* Schaan, splinters 65

Lot: L01822 Leichtenstein wt.% (SiO2)

10-100 nm

Table 1 Compositions of the indirect resin composite systems evaluated in this study

*Information from manufacturers
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and a stainless steel plate and carefully filled with

the composite in a single increment to prevent air

entrapment. Another 0.05 mm-thick transparent

polyester film and stainless steel plate were placed on

top of the mold and pressed against it with a loading

device for excess material removal. The stainless steel

plate was then removed for initial polymerization for

20 seconds for SR Adoro and 40 seconds for belle

Glass NG with a light curing unit (Optilux 501, Kerr,

USA). The curing was carried out at both sides along

the length of the specimen. The light intensity was

repeatedly measured to ensure that it was not less

than 750 mW/cm2.

The specimens were then removed from the

metalic mold and further polymerized according to

the method of each composite system. The specimens

made from SR Adoro were covered with SR Gel to

prevent the occurrence of an oxygen inhibition layer

before being polymerized in the Lumamat 100 at

104 ÌC for 25 minutes. The SR Gel was then removed

from the specimens in running water and dry air. The

specimens made from belleGlass NG  were polymerized

in the belleGlass HP curing oven at 135 ÌC under 60

psi in nitrogen atmosphere for 20 minutes.

After curing, all specimens were abraded with

silicon carbide abrasive paper no. 800, 1000 and

2400 grit (Struers, England), respectively (20, 10,

5 μm of particle size) to replicate the finishing

and polishing intraorally using polishing burs. These

procedures were performed by the same investigator

in order to reduce variability. The reason to use abrasive

papers instead of using burs was that polishing the

specimens with abrasives papers can help polish whole

flat surface of the specimens in the same amount.

Forty specimens were randomly glazed by

two sealants: Fortify (unfilled sealant) and Fortify

Plus (filled sealant) according to the manufacturer

instructions. The polished surfaces of the specimens

were etched with 37% phosphoric acid for 10 seconds,

rinsed and dried. The etched specimens were then

applied with a thin layer of the sealants with a dispos-

able brush tip to sweep the previously etched surfaces

three times in the same direction, and air-blow over

this layer to assure an even distribution. The glazed

specimens were light-cured for 10 seconds at 500

mW/cm2 by the same method as used in the

specimen preparation procedure. The remaining twenty

specimens with no glaze were used as a control

group.

All specimens were stored in distilled water in an

incubator at 37 ÌC for 24 hours before the three-point

flexural strength test. The bar-shaped specimens with

the glazed surface faced downward were centrally

loaded across a support span of 20 mm to obtain the

three-point flexure strength. The specimens were

subjected to loading using a universal testing machine

(Instron Model 5566, Instron Corp, Canton, Mass,

USA) at a crosshead speed of 1 mm/min; the load at

fracture was recorded and the three-point flexural

strength was calculated from this equation:

σ = 3FL/ (2BH2)

where F is the maximum load (N) exerted on

the specimens, L is the distance between the supports

(20 mm), B is the width (mm) and H is the thickness

(mm) of the specimens measured immediately prior

to testing.

Resuts
Analysis of the flexural strength data distribution

using Boxplot showed one distinct outlier of the data in

both control groups (SR Adoro and belleGlass NG).

Therefore, they were excluded from further statistical

analysis. As a result, the sample size of both control

groups was reduced to 19.

The mean flexural strength and standard devia-

tions are shown in Table 2.
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No glaze                                       Glazed with

Material (n=19) Fortify (n=20) Fortify Plus (n=20)

SR Adoro 92.1±9.9 96.3±14.6 93.3±10.1

belleGlass NG 111.5±15.0 106.3±21.7 111.7±17.0

Table 2 Flexural strength mean and standard deviation values (MPa) of two indirect resin composites with and

without glazing sealants after finishing and polishing procedures

Source df Sum of square Mean square F-statistic P-value

SR Adoro Treatment 2 185.611 92.805 .671 .515

Error 56 7748.245 138.362

Total 58 7933.856

belleGlass NG Treatment 2 369.899 184.949 .561 .574

Error 56 18473.007 329.875

Total 58 18842.905

Table 3 Effect of glazing and different types of glazing sealants on flexural strength of two indirect resin

composites polymerized by different methods after finishing and polishing procedures, as analyzed by

one-way ANOVA

The Kolmogorov-Smirnov test showed the

normal distribution of the data in each group and

Leveneûs test showed the homogeneity among the

group variances. Then, the flexural strength data

was analyzed using one-way analysis of variance.

Statistical analysis showed that the flexural strength

of each resin composite was not statistically affected

by application of composite glazing sealant after

finishing and polishing (p>0.05) (Table 3). No

attempt was made to compare the flexural strength

between the two materials (belleGlass NG and SR

Adoro). Multiple comparison test was not conducted

in this study since the one-way analysis of variance

showed no significant difference.

Discussion
Flexure strength of brittle materials such as

ceramics and resin composites depend primarily on

the quality of the surfaces since the maximum tensile

stresses occur in those areas. Edge or surface flaws

resulting from chipping or cracking during preparation

and air bubbles or voids at the edge or surface of

the specimen are the sites where fractures are initiated,

rather than on the required tensile surface. These

defects produce a localized high stress at their tips

even though the average stress in the specimen is low,

resulting in crack initiation and premature breakage

of the specimen. Therefore, inspection of voids of

each specimen during the specimen preparation was

important. If large voids were found, the specimen was

then excluded from the experiment.

Microcracks formed by polishing the surface of

direct resin composite5,6,7 may be propagated

continuously in the subsurface, causing a debonding

of the filler particles as well as a weakening of the

matrix itself. Such a condition is commonly associated

with generalized wear8,9. The elimination of microcracks
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by placement of a surface-penetrating sealant on a

proprietary composite resin results in a significant

reduction in the generalized wear3. This material would

fill (ùrepairû) the structural microdefects formed during

finishing and polishing procedures.

Currently, many manufacturers have attempted to

improve the properties of composite glazing materials

by adding fillers in their products and claiming that

the durability of their products is longer. Therefore, the

hypothesis of this study was that the glazing sealant

might improve the flexural strength of the finished

composite restorations by filling the microcracks or

microscratches left from the polishing process. The

result that the flexural strength of both indirect resin

composites was not statistically affected by application

of composite glazing sealants after finishing and

polishing may be due to the following reasons.

The additional polymerization process of the

indirect resin composites leads to a higher degree of

conversion resulting in few unreacted methacrylate

groups left on its surface to react with the glazing

sealants. Therefore, glazing with composite glazing

sealants could not significantly increase the flexural

strength of indirect resin composites. This is contrast

to the direct resin composite (Filtek Z250) with a lower

degree of conversion, application of glazing sealant

showed significantly higher flexural strength10.

The other reason may be due to the presence

of debris from finishing and polishing procedures,

salivary contaminants, and premature polymerization of

surface sealers which have also been claimed to be

responsible for an incomplete wetting of the surface

sealant11. A good wetting of the sealant is necessary

to obtain good sealing and deep penetration. In this

investigation, after acid etching there might be some

debris from finishing and polishing procedures left

leading to incomplete bonding of the surface sealants to

the specimens.

Moreover, etching the indirect resin composites

with 37% phosphoric acid may help only in cleaning

debris. Yet, it may not be able to improve the indirect

resin composite surface for better retention between

indirect resin composites and surface glazing sealants

because the indirect resin composite may totally be

resistant to attack from this acid. Using a stronger acid

etching such as hydrofluoric acid may be recommended

because it may enhance the surface roughness even

more. Therefore, the sealants are able to penetrate into

these microscopic spaces and produce a very strong

bond. However, the use of hydrofluoric acid in the mouth

should be done with great care since it is a highly toxic

material.

Due to few unreacted methacrylate groups of

indirect resin composites left on its surface to react

with the glazing sealants, the use of silane before

the application of glazing sealants may be another

method to increase retention of these two materials.

Nevertheless, further investigation should be done.

In this study, additional observation of the

surface texture was also performed. All specimens

were prepared using the same procedures as the tested

specimens. Then, the specimens were cleaned in

the ultrasonic machine, and any remaining uncured

material removed and dried with compressive air.

The samples were examined by scanning electron

microscopy (JSM 5410LV, JEOL, JAPAN) (Fig. 1 and

Fig. 2). The scanning electron microscopic examination

showed the capacity of Fortify glazing sealant to fill

in defects in the surface of both finished indirect

resin composites. However, the flexural strength of

indirect resin composites glazed by Fortify did not show

significantly increase which may be due to its unfilled

ingredients. On the contrary, from scanning electron

microscopy of glazed specimens after immersion in

distilled water for 24 hours, air bubbles were noted

inside the Fortify Plus glazing sealant glazed on both
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Fig. 1 Examination of the surface of the SR Adoro

specimens: (A) After acid etching - presence

of microscratches, x1000; (B) After glazing

with Fortify, no air bubbles noted inside the

glazing sealant, x150; (C) After glazing with

Fortify Plus, air bubbles noted inside the glazing

sealant, x150

Fig. 2 Examination of the surface of the belleGlass NG

specimens: (A) After acid etching, x1000; (B)

After glazing with Fortify, no air bubbles noted

inside the glazing sealant, x150; (C) After

glazing with Fortify Plus, air bubbles noted inside

the glazing sealant glazed, x150
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SR Adoro and belleGlass NG specimens, which might

affect the flexural strength. This may be due to the

leaching out of the monomer or the inability of this

sealant to wet indirect resin composite surface.

Consequently, new glazing sealant application

techniques and new glazing sealant materials with

proper compositions and viscosity that permit uniform

surface texture are needed.

Even though our results did not show the

improvement of the flexural strength of tested indirect

resin composites after the application of these

sealants, based on other research, the application of

composite glazing sealants on indirect resin composite

surfaces after finishing and polishing are still beneficial

as these sealants increase wear resistance and

marginal sealing to the indirect resin composites.

Conclusion
Within the limitations of this study, application of

unfilled composite glazing sealants (Fortify) or microfilled

composite glazing sealants (Fortify Plus) does not

increase the flexural strength of either SR Adoro or

belleGlass NG indirect resin composites.
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Abstract:

Objective: To evaluate the cytotoxicity of two formulations of Thai white

Portland cement and Mineral Trioxide Aggregate on human periodontal

ligament cells (PDL) using MTT assay.

Materials and Methods: Two formulations of TWPC and WMTA were tested

with human PDL cells, cultured in a 24-transwell culture plate. Each test

material was mixed with sterile distilled water at a powder:liquid ratio equal

to 1 g: 0.35 mL. A 0.2 gram of mixed material was inserted into each

chamber insert. No material was put in the chamber insert of the control

group. The effect of leachable toxic substances to cells was evaluated

after 72 hours of diffusion through 0.45 μm porous membrane. Cytotoxic

effect was assessed using the MTT assay. The optical density values of

the solution were read by spectrophotometer at a wavelength of 540 nm.

The testing was repeated five times.

Results: The percentages of cell viability of WMTA, TWPC1 and TWPC2

groups, when tested with PDL cells were 109.43, 110.67 and 108.42

respectively. No statistically significant differences were found among

percentages of cell viability between WMTA and TWPC groups (p>0.05)

and were not different from the control group as well (p>0.05).

Conclusion: Two formulations of TWPC and WMTA were not toxic to human

PDL cells at 72 hours exposure.

Key words: cytotoxicity, MTA, Thai white portland cement
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Introduction
Endodontic surgery is commonly performed to

eliminate irritants from root canal and to seal the apical

portion of the root canal. In some situations, root

perforation occurs: it may cause failure of root canal

treatment and result in necessity to repair by a

biocompatible material to maintain healthy tissue.

Several materials have been suggested for endodontic

surgery and root perforation such as amalgam, zinc

oxide eugenol cement, glass ionomer and composite

resin1. However, main disadvantages of these materi-

als, including microleakage, toxicity and moisture

sensitivity, may decrease the percentage of success rate

in surgical and perforated cases.2

Mineral trioxide aggregate (MTA) is a current

material for root-end filling and perforation repair

because of its superiority over other materials,

including sealing ability3, antimicrobial properties4

and biocompatibility5-6. MTA has also been used as

an alternative material for endodontic applications

such as capping material in mechanically exposed

pulp7, root perforation repair8 and pulpotomy9.

ProRoot MTA (Dentsply Endodontics, Tulsa, OK, USA)

is composed of 75% Portland cement (PC), 5%

gypsum and 20% bismuth oxide. The patent states

that MTA is a Type I PC with added bismuth oxide for

dental radiological diagnosis10. Gray MTA (GMTA)

has been available and white MTA (WMTA) is more

recently produced by exclusion of iron compounds. It

contained smaller particles than that of GMTA, and

is accounted for its improvement in clinical properties

such as esthetic concern.

Comparative studies between MTA and PC have

shown similar compositions of MTA and PC, except for

bismuth oxide which is purposely added to MTA

for radiopacity11-12. The X-Ray diffraction analysis

also showed that they were composed of tricalcium

silicate, dicalcium silicate, tricalcium aluminate and

tetracalcium aluminoferrite12. Funteas et al.13 reported

that there were no significant difference in 14 ele-

ments of MTA and PC using ICP-ES. Islam et al.14

compared the physical properties, e.g. pH, radiopacity,

setting time, solubility, dimensional change and

compressive strength between MTA and PC. The

result showed that physical properties of MTA and

PC were similar. However, the radiopacity of MTA was

higher than that of PC. Scanning electron microscope

examination of the particle size of MTA and PC showed

that PC was composed of particles with a wide range

of sizes whereas MTA showed uniform particle size15.

Several studies have compared the biological

effects of MTA and PC. Both MTA and PC have

been shown to be biocompatible16-18. De Deus et al.16

evaluated toxicity of Pro-Root MTA®, MTA Angelus®

and PC by MTT assay which showed a similar

cytotoxic effect that decreased gradually with time.

Subcutaneous connective tissue reactions of PC and

MTA in rats showed that they were biocompatible,

and no difference was found between 7 and 60

days17. Sakai et al18 compared the clinical and radio-

graphic effectiveness of MTA and Portland cement as

a pulpotomy dressing agent in carious primary teeth. All

pulpotomised teeth were clinically and radiographically

successful at 6, 12, 18 and 24-month follow-up

appointments. No statistically significant difference

regarding dentine bridge formation was found between

MTA and Portland cement. Based on these results,

the potential of PC has been considered as an

alternative material to MTA for dental applications.

In recent times, the chemical compositions

and physicochemical properties of Thai white Portland

cement (TWPC; Research unit, Faculty of Dentistry,

Mahidol University, BKK, Thailand) were investigated19.

It appeared that the main compounds found in the

TWPC and WMTA were similar, except bismuth oxide

in WMTA. In a study of TWPC as an alternative material



 Evaluating cytotoxicity of Thai white portland cement in cell culture using MTT assay
Nuanporn Pisalchaiyong  Supachai Sutimuntanakul  Suwanna Korsuwannawong  La-ongthong Vajrabhaya

20

« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

to WMTA in endodontic applications, toxicity testing

must be conducted to assure its safety for human

use. Therefore, the objective of this study was to

evaluate cytotoxicity of two formulations of TWPC in

cell culture using MTT assay.

Materials and methods
Preparation of culture cells

Human periodontal ligament (PDL) cells were

obtained as described by Vajrabhaya et al.20 Briefly,

PDL cells of human lower third molars were obtained

from the Oral Surgery Department of Mahidol University.

The teeth must be neither carious nor periodontal

involved, and extraction was performed atraumatically.

Immediately after extraction, the teeth were placed in

tissue culture tubes containing 10 mL of Dulbeccoûs

modification of Eagleûs medium (DMEM; Gibco BRL,

Grand Island Biological Co,Grand Island, NY, USA)

supplemented with 10% fetal calf serum and anti-

biotics (Penicillin G 200 μg/mL + streptomycin 200

μg/mL + fungizone 2 μg/mL) in order to prevent

contamination. Then, the tissue culture tubes were

placed on ice for cell preservation and immediately

transferred to the laboratory.

PDL tissue at the middle of the root was gently

removed with a scalpel, and was transferred to a 2.5

cm diameter sterile Petri dish contained 1 mLl of

DMEM. The Petri dish was maintained at 37 ÌC, 5%

CO2 and 100 % humidity in an incubator. The cell

culture was examined daily under an inverted micro-

scope (Nikon Model TMS, Kanagawa, Japan) to

assess the fibroblast-like cells profusely proliferating

from the explant and to observe any sign of conta-

mination. After a confluent monolayer was obtained,

cells were subcultured into a 50 mL tissue culture

flask (Costar, Corning Life Sciences, Acton, MA, USA)

by trypsinization. The medium was changed every

other day. After reaching confluency, first passage

cells were trypsinized and subcultured until sufficient

cells were obtained. Passage 4 to 10 of the PDL cells

were used in this experiment.

Test materials preparation

  The study materials were ProRoot white MTA

(WMTA; Dentsply Tulsa Dental, Tulsa, Okla, USA.) and

Thai white Portland cement (TWPC; Research unit,

Faculty of Dentistry, Mahidol University, BKK, Thailand).

Two formulations with different ratios of TWPC powder

and bismuth oxide powder (Schariau Chemic SL, Spain)

were prepared as formulation 1 (TWPC
1
) and 2

(TWPC
2
). All experimental materials were disinfected by

ultraviolet light for 24 hours before starting the

experiment. WMTA was mixed with distilled water at

a powder:liquid ratio equal to 1 g: 0.35 mL on the

sterile glass slab to produce a homogenous paste

according to the manufacturerûs instructions. The

TWPCs were mixed in the same manner as WMTA.

Testing procedure

The subcultured human PDL cell density was

adjusted to 105 cells/mL. The 200 μL of cell

suspension was seeded into a 24- transwell

culture plate (Transwell Clear, Corning, NY, USA, 6.5

mm diameter, 0.45 μm pore size) and 800 μL of

culture medium was added to each well. The transwell

culture plate was placed in the incubator for 24 hours

to obtain a monolayer cell growth and cell attachment.

The culture medium from each well was removed,

and cells were washed with 1 mL of sterile phosphate

buffered saline (PBS) solution twice, then one mL of

culture medium was replenished in each well. Each

freshly mixed material of 0.2 g was inserted into

the bottom of the chamber insert (Fig.1). The 24

transwell culture plate was divided into four parts with

three wells each for containing MTA, TWPC
1
, TWPC

2

and control group. Three wells were included for each
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Fig. 1  Scheme of Transwell culture system

experimental material. The control group contained

the transwell culture insert without materials. The

chamber inserts with all groups were transferred

immediately to the transwell culture plate and incubated

for 72 hours. During incubation, cells were exposed

to the leachable components from the test material.

After 72 hours exposure, chamber inserts were removed

from the transwell culture plate. The culture medium

in each well was removed and cells were washed with

1 mL of sterile PBS solution twice. Then 500 μL of

50% MTT in complete medium solution (DMEM

supplemented with fetal calf serum and antibiotics)

was added to each well, and the plate was placed in

a 37 ÌC incubator for 3 hours. After incubation, the

MTT solution in the well was discarded, and the well

was washed twice with PBS solution. Then 500 μL

of dimethyl sulfoxide was added to each well to

dissolve formazan from cells. The plate was shaken for

30 minutes to achieve uniform color. Two hundred

microliters of solution from each well were drawn and

placed into a 96 well tissue culture plate. The optical

density values of the solution in 96 well tissue culture

plate were read using a Micro plate reader (BIO-TEK

Instrument Inc, VT, USA) at a wavelength of 540 nm.

The testing was repeated five times.

Statistical analysis

Statistical difference of optical density values

among the four groups was performed with non-

parametric multiple comparisons by Kruskal-Wallis

test at 95% level significance. The percentage of cell

viability in each experimental material was calculated

as percentages of the control by the equation below.

Results
The means and standard deviation of optical

density after contacting cells for 72 hours with leach-

able substances from the experimental groups and

Percentage

of cell

viability

 
=
 OD of test material - OD of DMSO 

x 100
        OD of control - OD of DMSO



 Evaluating cytotoxicity of Thai white portland cement in cell culture using MTT assay
Nuanporn Pisalchaiyong  Supachai Sutimuntanakul  Suwanna Korsuwannawong  La-ongthong Vajrabhaya

22

« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

Fig. 2 Cell appearance under inverted microscope (4X) before testing with different materials: (A) Control

(B) WMTA (C)TWPC
1
 (D)TWPC

2

Materials Optical density % cell viability

MTA 0.371±0.037 109.43±12.63

TWPC
1

0.373±0.044 110.67±14.69

TWPC
2

0.367±0.036 108.42±12.04

Control 0.343±0.050 100

Table 1 Means and standard deviations of optical density and percentages of cell viability of test materials

after 72 hours incubation. (MTA=Mineral Trioxide Aggregate, TWPC
1
=Thai white Portland cement

1
,

TWPC
2
= Thai white Portland cement

2
)

Fig. 3 Cell appearance under inverted microscope (4X) after testing with different materials: (A) Control

(B) WMTA (C)TWPC
1
 (D)TWPC

2
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percentages of cell viability are shown in Table 1. There

were no statistically significant difference in optical density

among the control and experimental groups were found

(p>0.2).

Cell growth and morphology were assessed

under an inverted microscope. Before exposure to

material, cells were monolayer and had a spindle-

shaped appearance with central nucleus (Fig.2).

After 72 hours incubation period, cells were spreading

and forming to a confluent monolayer of spindle-shaped

cells over the bottom of the culture dish. Cell density

in the control group and experimental groups at the end

of the experiment were increased (Fig.3).

Discussion
Cytotoxicity testing by using cell culture is one of

the most favorable in vitro techniques. The advantages

of this method are that it is easy to perform, less ex-

pensive, and reduces the number of animals that

need to be tested. A transwell culture system as

described by Safavi et al.21 which used in this study

has advantages. Firstly, it allows the diffusion of

materials or leachable compounds through a porous

membrane as it simulates the clinical situation, where

toxic substances leach directly into the surrounding

periodontal tissue. Secondly, it continuously allows

for leachable compounds to reach the cells over

time. The quantity of the material in this study was

considered on the basis of the approximate amount

used clinically. PDL cells, which are the major cells

in wound healing after root tip resection, were chosen

to simulate the clinical environment.

In toxicity tests of dental materials by cell

culture, the materials can be tested either in freshly

mixed state or set state. The freshly mixed MTA was

found to be more cytotoxic than in the set state, and

the toxicity decreased rapidly after material setting22.

It is possible that the leachable compounds from test

material could diffuse to the cells during the setting

process. For this reason our studies used freshly

mixed samples to evaluate cytotoxicity of TWPC. The

result in this study showed that freshly mixed MTA

and TWPC were not toxic to cultured cells. Our

findings are agreement with Yasuda et al 23, who tested

the cytotoxicity of freshly mixed MTA on rat dental

pulp cells by using the MTT assay method, and found

that freshly mixed MTA was not toxic to those cells.

In this study, the percentage of cell viability

was assessed by MTT method as described by

Mosmann24. This assay determines the capacity of

mitochondrial dehydrogenese enzymes of viable cells

to convert the yellow tetrazolium salt (3-[4,

5-dimethyldiazol-2-yl]-2,5-diphenyl tetrazolium

bromide/ MTT) to insoluble formazan crystals. The

advantage of this method is simplicity, speed,

precision and it requires no radioisotope. This assay

determines the remaining vital cells after contact

with test materials for 3 days. The result showed that

the percentages of cell viability in TWPC groups were

not significantly different from that of MTA group.

The result was similar to previous studies, although the

test method was different. Camilleri et al.25 compared

the biocompatibility of MTA and Portland cement

using extracts from both materials, and cytotoxicity

was assessed using the MTT assay. The result showed

that both materials had similar biocompatibility and

cell activity significantly increased when compared

with control medium (p<0.05). Supported by SEM

analysis, Abdullah et al.26 reported that cells in contact

with Portland cement showed good biocompatibility

and cell confluence. These results imply that TWPC,

which has similar constituents to MTA, is a non-toxic

material and that TWPC could be considered as an

alternative material to WMTA for root-end filling and

perforation repair. Some reports hypothesized that

biocompatibility of MTA was derived from calcium
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hydroxide formation as a by-product of the hydration

reaction of MTA27. Others reported that the bio-

compatibility of MTA was attributed to the formation

of hydroxyapatite-like appearance between MTA and

tooth structure28. In a previous study, Abdullah et al 26

observed that PC promoted the proliferation of

SaOS-2 cells in vitro and stimulated a biological

response in these cells through the production of

cytokines and a bone-specific protein. The expression

of cytokines in the presence of MTA and PC suggests

that not only is it very biocompatible, but also it may

have the potential to promote bone healing.

PC toxicity is from elements that may contami-

nate the material during the manufacturing process

or are present in the raw material. The elements that

are potentially toxic are heavy metals and arsenic.

ISO 9917-1 29, entitled Dental Water-based Cements,

has a limit of arsenic level (<2 mg/kg) for PC. One

study of arsenic in TWPC found that the arsenic

concentrations in MTA and TWPC were 0.64 and

1.50 mg/kg and were below the limit set in the ISO

standard30. From this result it can be concluded that

TWPC is not contraindicated for dental use in terms

of the presence of arsenic.

The amount of heavy metal elements in MTA

and PC has been previously reported13, 15, 19. MTA

and PC contained similar heavy metal levels19. The

heavy metal contamination in a material can probably

affect the biological properties of material. However,

the excellent biocompatibility of MTA and PC has

been demonstrated in several studies16-18. It can be

concluded that the small amount of arsenic and metal

elements in TWPC was too little to be critical in a

cytotoxicity study, as there was no measurable toxicity

to human PDL cells after 72 hours exposure.

The different amount of bismuth oxide added

in TWPCs showed no statistically significant effect on

cell response (p>0.05). In contrast, a biocompatibility

study of pure bismuth oxide demonstrated no cell

growth over bismuth oxide 31 and bismuth oxide was

not a biocompatible material. In this study, normal

cell proliferation appeared when a small amount of

bismuth oxide was added to the TWPCs, and showed

no cytotoxic effect. However, if the amount of bismuth

oxide in TWPCs increased, its toxicity may become a

concern.

Conclusion
Two formulations of Thai white Portland cement

and MTA were not toxic to human PDL cells at 72

hours exposure.
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Abstract:
Objective: The objectives of this study were 1) to characterize the human enamel
and dentin surface areas after etched with 35% phosphoric acid or 0.5 M
ethylenediaminetetraacetic acid (EDTA), 2) to compare the microtensile bond
strengths of total-etching adhesive to prepared surfaces and 3) to characterize
the interfaces of the resin-restorations bonded with a bonding agent on dentin
and enamel treated with 35% phosphoric acid or 0.5 M EDTA.
Materials and Methods: Twenty-one flat surfaces of buccal enamel and
21 flat coronal dentin surfaces were prepared from extracted human molars.
Using SEM, three prepared enamel and prepared dentin surfaces were used as
controls. Six enamel- and dentin-prepared surfaces were observed after
treatment with 35% phosphoric acid or 5 M EDTA. Six teeth with prepared enamel
and dentin surfaces treated with 35% phosphoric acid or 5 M EDTA were bonded
with a total-etching adhesive (Single Bond 2), and composite resin (Z250) was
placed. The specimens were subjected to a microtensile bond strength (μTBS)
test, and the failure modes were further observed under SEM. The remaining three
restored specimens of each treated group were longitudinally sectioned across the
bonded interfaces and investigated under SEM.
Results: Thick smear layer was visible on ground enamel and dentin surfaces
without acid treatment. Amorphous appearances were observed on enamel
surfaces treated with EDTA, while the honeycomb-like appearances were noticed
on enamel surfaces treated with phosphoric acid. A partial smear layer and a small
number of exposed collagen fibrils were visible in dentin samples treated with
EDTA. Clear, patent dentinal tubules and peritubular areas with exposed collagen
fibrils were visible in dentin samples treated with phosphoric acid. The mean
μTBSs (MPa) of all groups were 28.9 (enamel/EDTA), 38.5 (enamel/
phosphoric acid), 54.5 (dentin/EDTA) and 46.1 (dentin/phosphoric acid).
The analysis demonstrated statistically significant differences among the groups,
except between the enamel and dentin groups treated with phosphoric acid. For
the interfacial study, thin resin tags and thin hybrid layers were visible in enamel
and dentin treated with EDTA groups, respectively. Conical resin tags and thick
hybrid layers with conical shapes of resin tags were visible in the enamel etched
with phosphoric acid and dentin etched with phosphoric acid groups, respectively.
Conclusion: An application of EDTA resulted in a higher and a lower microtensile
bond strength to dentin and enamel, respectively, compared with an application of
phosphoric acid.
Key words: ethylenediaminetetraacetic acid, surface treatment, microtensile bond
strength, interface of resin-teeth restoration
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Introduction
Current total-etching adhesives requiring surface

treatment with phosphoric acid are widely used1.

On enamel, phosphoric acid etching facilitates

micromechanical interlocking between composite resin

and enamel by creating a porous enamel surface layer

that is subsequently penetrated by a low-viscosity

bonding agent2. On dentin, etching with phosphoric acid

results in the exposure of a microporous collagen

network that is almost deprived of hydroxyapatite.

The micromechanical adhesion due to hybridization or

infiltration of resin into the exposed collagen fibril

scaffold is the primary bonding mechanism of a total-

etching adhesive to dentin3.

Defects in the resin-dentin interfaces have

been demonstrated as nanoleakages that represent

degradable, non-encapsulated collagen fibrous. This

situation is prominently demonstrated when a total-

etching adhesive is applied4,5.

With an application of a total-etching adhesive,

Pashley and co-worker found that microfibrillar strands

of collagen fibrils along the dentin surface disappeared

within 90 days6. Additionally, the exposed ends of

the collagen fibrils appeared to be blunt. All specimens

that were stored in artificial saliva after 250 days

exhibited complete or partial loss of the demineralized

collagen matrix and revealed the rough demineralization

fronts created by phosphoric acid etching6. These are

probably caused by the collagenolytic activity of collage-

nase7,8.

The collagenolytic activity is significantly inhibited

by the application of 17% ethylenediaminetetraacetic

acid (EDTA)9. Many studies found that EDTA improved

the bond strengths of total-etching adhesives to

dentin10-13, whereas other studies demonstrated no

improvement12,14. In contrast, a study showed a

reduction in bond strength to dentin following the use

of EDTA10. The mechanism of EDTA on the inhibition

of collagenolytic activity may be due to the chelation of

calcium ions, which are required for proper functioning

of matrix metalloproteinases (MMPs)9. This results in

the prevention of dentin-bound MMPs and the decrease

of collagenolytic activity, especially at the resin-dentin

interface. Thus, it would be interesting to observe the

effect of EDTA on microtensile bond strength of an

adhesive resin to enamel and dentin, when EDTA is

used as a surface treatment before an application of a

dental adhesive.

The purposes of this study were 1) to character-

ize human enamel and dentin surfaces after treated

either with 35% phosphoric acid or 0.5 M EDTA

solution in vitro, 2) to compare microtensile bond

strengths of a total-etching adhesive to enamel and

dentin surfaces treated with phosphoric acid or EDTA

and 3) to characterize the bonding interfaces. The null

hypothesis was that there was no significant differences

in the microtensile bond strengths to enamel and dentin

between tooth surfaces treated with 35% phosphoric

acid or 0.5 M EDTA.

Materials and methods
Forty-two non-carious human third molars were

collected and stored in 0.1% thymol solution at room

temperature. Only sound teeth, with cut hypoplastic

areas or cracks, were selected. After cleaning, the

teeth were stored in 0.1% thymol solution and used

within one month.

Characterization of enamel and dentin surfaces

Eighteen coranal parts of the teeth were sepa-

rated from the roots at the cementoenamel junction

using a diamond disk. The buccal enamel surfaces of

nine specimens were ground flat with a cylindrical

diamond bur (Intensive®, Viganello-Lugano, Switzer-

land) into middle 1/3 of enamel thickness under air/

water spray. Smear layers were standardized by polish
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the flat surfaces with 600-grit silicon carbide paper

under running water with constant pressure for 60 s.

The nine remaining specimens were cut perpendicular to

vertical axis of the teeth using a low-speed diamond

saw under water coolant (Isomet, Buehler Ltd, Den-

mark) to expose the flat coronal dentin surfaces at middle

1/3 of dentin. Smear layers were prepared using the

same procedures as described for preparation enamel.

Six prepared enamel and dentin surfaces were further

divided into two subgroups, three of each, according

to the surface treatments (EDTA or phosphoric acid).

The prepared enamel surfaces were treated with 0.5 M

EDTA solution for 60 s in subgroup 1 and with 35%

phosphoric acid for 15 s in subgroup 2. The prepared

dentin surfaces were treated with 0.5 M EDTA solution

for 60 s in subgroup 3 and with 35% phosphoric acid

for 15 s in subgroup 4. The remaining three enamel

and dentin specimens were assigned as control groups

without any surface treatment.

All the specimens were dehydrated in a dessicator

for 24 hrs, mounted on aluminum stubs with colloidal

silver paint and then sputter-coated with 200 Å

gold alloy (SPI Supplies, West Chester, USA). The

specimens were examined by a scanning electron

microscope (SEM) (JSM-5410LV, JEOL Ltd, Tokyo,

Japan).

Microtensile bond strength test

Twelve teeth in each of the enamel and dentin

groups were used. The flat enamel and dentin surfaces

were prepared and treated with either phosphoric acid

or EDTA, as previously described. The specimens were

then randomly assigned into groups 1 to 4; group 1:

enamel surfaces/EDTA; group 2: enamel surfaces/

phosphoric acid, group 3; dentin surfaces/EDTA;

group 4: dentin surfaces/phosphoric acid. The treated

surfaces of each group were rinsed with water for 10 s

and gently air-blown until visibly moist surface was

obtained. Two coats of an adhesive resin (Adper

Single Bond 2) were applied consecutively, left on the

surface for 15 s and then air-blown for 5 s. The

adhesive resin was cured for 10 s with a halogen

light-curing unit (EliparTM Trilight, 3M ESPE, St. Paul,

MN, USA). After that, a 3 mm-high resin composite

(Filtek Z250, 3M ESPE, St. Paul, MN, USA) was

built up using an incremental technique and cured 20 s

for each increment. Table 1 displays the materials

used in this study and their compositions. The bonded

specimens were kept in artificial saliva at 37 ÌC for

24 hrs.

Three bonded specimens of each group were

longitudinally sectioned across and perpendicular to the

bonding interface using the slow-speed diamond saw

         Materials                                Composition      Manufacturer

AdperTM Single Bond 2 Resin: Bis-GMA, HEMA, polyalkenoic acid copolymer, water, 3M ESPE, St. Paul,

ethanol, dimethacrylates MN, USA

FiltekTM Z250 Bis-GMA, urethane dimethacrylate (UDMA), bisphenol 3M ESPE, St. Paul,

A-polyethylene glycol diether (Bis-EMA) MN, USA

0.5 M EDTA solution Water (78.22%) Experimental solution

Sodium hydroxide (3.10%)

Hydrochloric acid (0.07%)

Ethylenediaminetetraacetic Acid (18.61%)

35% phosphoric acid Etching: 35% phosphoric acid 3M ESPE, St. Paul,

MN, USA

Table 1 The materials used in this study.



« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

Effect of ethylenediaminetetraacetic acid as a surface treatment on microtensile bond strength of two-step, total-etching adhesive to enamel and dentin
Sawitree  Kanaiklang  Nakornratchsima  Pisol  Senawongse  Choltacha  Harnirattisai  Pong Pongprueksa

31

Fig. 1 Diagram demonstrates preparation of specimen for microtensile bond strength test and observation of

the resin-tooth interface. The dash lines show the plane for cutting or grinding.

(EDTA: 0.5 M EDTA, H
3
PO

4
: 35% phosphoric acid, Co: resin composite)

under water coolant to produce a series of 0.5 mm x

0.5 mm x 6 mm beams. Five beams were obtained

from each bonded specimen, which resulted in 15

beams per group. Each beam was individually fixed to

a custom-made testing jig with cyanoacrylate glue

(Model Repair II Blue, Sankin Industry Co., Ltd, Tokyo,

Japan) and subjected to tensile loading at a crosshead

speed of 0.5 mm/min using a universal testing machine

(Lloyd Instruments Ltd, Fareham Hanth, UK) until

failured. The microtensile bond strength was recorded

and then calculated into megapascals (MPa). The

failure modes of the fractured specimens were exam-

ined under the SEM and classified as adhesive failure

(failure between resin and tooth substrates), cohesive

failure in enamel/dentin or cohesive failure in adhesive

resin. Fractured area of each specimen was recorded as

a percentage of each failure type.

Characterization of the resin-tooth interface

The remaining three restored teeth of each

group were longitudinally sectioned through the bonded

interfaces using the slow-speed diamond saw under

water coolant. The cut specimens were embedded in

epoxy resin (Epon 815, Nissin, Tokyo, Japan), and

the cut surfaces were then polished with a series of

silicon carbide papers (600 to 4000 grit: Buehler

Ltd., Lake Buff, IL, USA). The polished specimens were

immersed in 10% phosphoric acid solution for 5 s for

the dentin groups and 15 s for the enamel groups.

The specimens were then rinsed with tap water for 30 s
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and immersed in 5.25% sodium hypochlorite for

10 min and then rinsed with tap water for 30 s.

After dehydration in a dessicator, all specimens were

mounted on metal stubs and sputter-coated with

gold. The micromorphological features of the resin-dentin

interfaces were observed under SEM.

Statistical analysis

In this study, there were two variables (tooth

substrates: enamel/dentin, surface treatments: EDTA/

phosphoric acid). The statistical analysis was per-

formed using two-way ANOVA and Duncan multiple

comparison at a confidence interval of 95%. The failure

modes were analyzed by descriptive statistics.

Results
SEM micrograph of the ground enamel surface

without any surface treatment demonstrated smear layer

and scratches created from the surface preparation

procedure (Fig. 2A). Amorphous appearances were

detected when the enamel was treated with 0.5 M

EDTA (Fig.2B), whereas the honeycomb-like appear-

ances were observed for specimens treated with 35%

phosphoric acid (Fig. 2C).

SEM microphotograph of ground dentin surface

without any treatment exhibited thick smear layer

(Fig.3A). Smear layer was presented partially around

and inside the tubular orifices with a small number of

exposed collagen fibrils on the surface treated with

Fig. 2 SEM microphotographs (x2000) of un-restored enamel surfaces; the surface without any treatment. Smear

layer and scratch from preparation procedure are visible (A). Surface treated with 0.5 M EDTA displays

an amorphous appearance (B). Specimens treated with 35% phosphoric acid shows a honeycomb-like

appearance (C).

Fig. 3 SEM microphotographs (x3500) of dentin surfaces. Smear layer is visible on the surface without any

treatment (A). Smear layer is partially present around and inside the tubular orifices in the specimen treated

with 0.5 M EDTA, and collagen fibrils are minimally exposed (B). Specimen treated with 35% phosphoric

acid, dentinal tubules and peritubular dentin are patent, and the exposed collagen fibrils are visible (C)
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0.5 M EDTA (Fig. 3B). Dentinal tubules were patent

and collagen fibrils were exposed in the specimen

treated with 35% phosphoric acid (Fig. 3C).

Means of microtensile bond strengths are dem-

onstrated in Fig. 4. Two-way ANOVA revealed that

there was a significant effect of tooth substrates to

microtensile bond strength (p=0.00) without any effect

of surface treatments (p=0.84). The interaction

between two factors (tooth substrates and surface

treatments) was found (p=0.00). According to the

multiple comparison, a higher mean value of microtensile

bond strength was observed in the EDTA-treated

dentin group (54.5±12.2 MPa) compared with other

groups. No statistically significant differences of

microtensile bond strength were found between the

phosphoric acid-treated dentin group (46.1±12.8 MPa)

and the phosphoric acid-treated enamel group (38.5±

8.2 MPa) that were higher than those of the EDTA-

treated enamel group (28.9±9.8 MPa).

For the group that enamel (Figure 5) treated with

0.5 M EDTA, most failures were adhesive failure

(79.0%). However, most of the failure modes for the

group that enamel treated with 35% phosphoric acid

were cohesive failure in adhesive resin (50.0%) and

cohesive within enamel (37.3%). The most common

failures for the groups that dentin treated with 0.5 M

EDTA and 35% phosphoric acid were adhesive failure

(73.9% and 63.5%, respectively).

SEM micrograph of the resin-enamel interface

that were treated with 0.5 M EDTA demonstrated

Fig. 4 Graph presenting means and standard deviations of the microtensile bond strengths to dentin and enamel

that were conditioned with phosphoric acid or EDTA.

*not statistically significant difference
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Fig. 5 A histogram presenting percentages of the failure modes of resin-dentin and resin-enamel treated with

phosphoric acid (PA) and EDTA conditioning and bonded.

Fig. 6 A representative of SEM microphotographs (x1500) of resin-enamel interfaces. In anamel surface-treated

with 0.5 M EDTA, fine resin tags are visible (A). For specimen treated with 35% phosphoric acid;

the conical-shaped resin tags are visible (B). The arrows indicate resin tags within resin-enamel interfaces.

short and fine resin tags (Fig. 6A). Numerous conical-

shaped resin tags were visible on the enamel surfaces

treated with 35% phosphoric acid (Fig. 6B).

The resin-dentin interface of EDTA-treated speci-

men showed a thin hybrid layer and resin tags with thin

filaments (Fig. 7A). Image of the resin-dentin interface
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treated with 35% phosphoric acid showed thick

hybrid layer and resin conical-shaped tags (Fig. 7B).

Discussion
The EDTA conditioner used in this study was

the mixture of water (78.22%), sodium hydroxide

(3.10%), hydrochloric acid (0.07%) and ethylene-

diaminetetraacetic acid (18.61%). The concentration

of the EDTA was 0.5 M at pH 7.2, which is similar to

that used in a previous study performed by Jacques and

Hebling (2005)10.

The one-minute application of EDTA solution on

the dentin in the present study was based on the use

in recent studies12,14. In those studies, the effects of

EDTA were compared with phosphoric acid etching

on resin-dentin bonding, and no significant differences

between the two conditioners were found. Those studies

also showed that one-minute exposure to EDTA

solution was sufficient to remove smear layer15,16-18.

Other studies showed that 30 s application of EDTA

solution was sufficient to remove smear layer19,20.

Further investigation on application time of EDTA that

provides optimal effect will be conducted.

The 15 s application of 35% phosphoric acid

demonstrated the regular etching pattern with

preferential dissolution of the prism cores, resulting in a

honeycomb-like appearance (Fig. 2C). This might

cause greater micromechanical retention and a higher

microtensile bond strength than that of the EDTA

group, which showed less etching effect (Fig. 2B).

In addition, a study performed by Çehreli and Altay21

showed that a 15 s application of 36% phosphoric

acid demonstrated a type II etching pattern. The type II

etching pattern was identified as a widespread removal

of enamel crystals from enamel prism that creates deep

conical cavities (a cobblestone-like appearance) in

a pattern marked by very regular structural. The study

carried out by Silverstone and co-worker demonstrated

a type III etching pattern when EDTA was applied for

60 s22. The type III pattern with amorphous appear-

ances is similar to the results obtained in this study.

The etching pattern is important for the adhesion of resin

composite to enamel surface22.

The effect of EDTA on adhesive bond strength

to enamel has not previously been reported. Surface

treatment of enamel with 35% phosphoric acid showed

a significantly higher mean microtensile bond strength

than that treated with 0.5 M EDTA solution. Cohesive

Fig. 7 A representative of SEM microphotographs (x2000) of resin-dentin interfaces. In surface treated with

0.5 M EDTA, a thin hybrid layer and thin resin tags are visible (A). For specimen treated with 35% phosphoric

acid, a thick hybrid layer and a conical-shaped resin tags with thick filaments are observed (B). The arrows

indicate thicknesses of the hybrid layer within resin-dentin interfaces.
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failure in adhesive resin or enamel in the phosphoric

acid-treated group supported the superior bond

strength of this group.

The present study showed that the use of 35%

phosphoric acid on enamel influences the resin tags and

micromechanical retention, as reported by a recent

study23. The thicker and greater number of resin tags

formed at phosphoric acid-treated surface (Fig. 7B)

provided a greater micromechanical retention than

the surface treated with EDTA (Fig. 7A). This phenom-

enon might be caused by a greater etching effect of

phosphoric acid compared to that of 0.5 M EDTA.

The results of this study suggest that EDTA

may be a more appropriate conditioning agent on

dentin than phosphoric acid when a total-etching

adhesive is applied. EDTA is a molecule that contains

four carboxylic acid groups at neutral pH and has the

ability to chelate calcium. It has been widely used to

dissolve the mineral phase of dentin without altering

dentin proteins, thus avoiding major alterations of the

native fibrillar structure of dentin collagen24,25-27. These

unaltered collagen fibrils are thought to contain most

of their intrafibrillar mineral so that the fibrils are less

affected by dehydration. Since the structural support

by the mineral content is still exist25, resin infiltration

may be facilitated26.

When phosphoric acid etching onto dentin was

performed, both the extrafibrillar and the intrafibillar

minerals were dissolved. These demineralized fibrils

were very sensitive to dehydration that causes shrinking

of the fibrils. Shrinking of the fibrils in the long axis

occurred a reducing of the diameter of the interfibrillary

spaces, as presented in Fig. 3C. This effect might

lead to discontinuity of the hybrid layer, which reduced

the microtensile bond strength of the phosphoric

acid-treated group.

The application of 0.5 M EDTA solution resulted

in a higher microtensile bond strength to dentin than

that of 35% phosphoric acid. The studies carried out

by Torii and co-worker12 and Osorio and co-worker14

found no significant differences in the microtensile

bond strength to dentin conditioned with EDTA or

phosphoric acid. These findings may be due to an

improvement of resin infiltration into the EDTA-dem-

ineralized collagen matrix left residual mineral in the

collagen fibrils that increases the stability of the

organic matrix. In contrast, Jacques and Hebling10

reported that the group treated with EDTA has a lower

microtensile bond strength to dentin than the group

treated with 37% phosphoric acid due to a mild etching

effect of 0.5 M EDTA applied for 30 s.

SEM micrograph of the EDTA-treated resin-

dentin interface revealed a thinner hybrid layer and

fewer/smaller resin tags (Fig. 7A) than that found in the

phosphoric acid-treated group (Fig. 7B). Nevertheless,

the former group demonstrated a higher microtensile bond

strength than the latter group. The results confirmed that

a greater thickness of hybrid layer and a greater conical

shape of resin tags were not a critical requirement

for good resin-dentin adhesion. The quality of hybrid

layer and the continuity of resin tags are crucial more

importantly for excellent dentin bond28.

An effect of a one-minute exposure to 0.5 M

EDTA to improve bond strength of Adper Single Bond

2 on enamel surface could not be observed when

compared with the use of 35% phosphoric acid. The

effect of a higher concentration as well as a longer

application time of EDTA on enamel bond strength will

be further investigated.

Conclusion
Within the limitations of this study, the applica-

tion of 0.5 M EDTA solution provided a higher bond

strength of a two-step, total-etching adhesive to

dentin, but a lower bond strength to enamel, when

compared with the use of 35% phosphoric acid. Thus,



« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

Effect of ethylenediaminetetraacetic acid as a surface treatment on microtensile bond strength of two-step, total-etching adhesive to enamel and dentin
Sawitree  Kanaiklang  Nakornratchsima  Pisol  Senawongse  Choltacha  Harnirattisai  Pong Pongprueksa

37

selective etching on dentin with EDTA and on enamel

with phosphoric acid may be an appropriate technique

to obtain a maximum adhesion.
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Abstract:
Objectives: The objectives of this study were to investigate and compare

the pattern of weaving, type of fibers, cord width, properties of expansion

and tensile strength before/after soaking with haemostatic agents of

domestic cords and imported cords.

Materials and methods: Pattern of weaving and number of threads were

observed using light microscope. Types of fiber were identified using TIS

121 book 15:1981 and AATCC 20:2004 techniques. Cord width was

measured by measuring microscope before and after immersion in distilled

water for 5 and 10 minutes. Tensile strength was determined using

universal testing machine at cross head speed of 100 mm min-1. Forty

samples from each of two sized of domestic cord and 40 samples from

two sizes of imported cord, Gingibraid® were impregnated with alum then

dried. Ten specimens of each group were tested in dry condition and 10

minutes-soaked in water, buffer aluminum chloride and ferric sulfate.

Two way ANOVA was used for analyzing the tensile strength at 0.05

significance level.

Results: Results showed  that  the imported cords (Gingibraid® No 0, No 1)

were braided cords made from cotton and polyester threads (diameter

0.58 and 0.66 mm.). Domestic cord M0 and M1 were braided cords

made from polyester threads (diameter 0.67 and 0.80 mm.). Gingibraid®

No 0 exhibited the highest expanded percentage followed by Gingibraid®

No 1, domestic cord M1 and M0. Tensile strengths of domestic cords

before/after soaking in haemostatic agents were not statistical significant

different while there were different between imported cords. Tensile

strengths of domestic cords were statistical significant different from

imported cords.

Conclusions: The expanse of cord expansion depends on the type of fibers.

While their tensile strengths depend on cord diameter and type of fibers.

Cords fabricated from polyester exhibited similar tensile strength before

and after soaking in haemostatic agents. In contrast, cords fabricated from

cotton and polyester showed significantly different tensile strength before

and after soaking in haemostatic agents.

Key words: gingival retraction cord, haemostatic agent, aluminum chloride,

ferric sulfate



« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

≈—°…≥–‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°º≈‘μ„πª√–‡∑»·≈–º≈¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥μàÕ§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°
Õ¡√√—μπå «ß§å≈Ë”´”  °—≈¬“ »ÿæÿ∑∏¡ß§≈  «√—≠≠“ ™‘π°“√ÿ≠  ™—™√’  ÿ™“μ‘≈È”æß»å

41

∫∑π”
°“√æ‘¡æåª“°‡æ◊ËÕ°“√∫Ÿ√≥–¥â«¬øíπ‡∑’¬¡™π‘¥μ‘¥

·πàπ´÷Ëß¡’¢Õ∫Õ¬Ÿà„μâ‡Àß◊Õ°μâÕß¡’°“√·¬°‡Àß◊Õ° ‡æ◊ËÕ„Àâ

 “¡“√∂≈Õ°‡≈’¬π√“¬≈–‡Õ’¬¥¢Õß‡ âπ ‘Èπ ÿ¥ (finish line)

∑’Ë°√Õ·μàß‰«â‰¥â «‘∏’°“√·¬°‡Àß◊Õ° “¡“√∂·∫àß‰¥â‡ªìπ 4

«‘∏’„À≠àÊ1 ‰¥â·°à «‘∏’‡™‘ß°≈ (mechanical methods)

«‘∏’‡™‘ß°≈√à«¡°—∫ “√‡§¡’  (mechanico-chemical methods)

«‘∏’°“√¢Ÿ¥‡Àß◊Õ°‚¥¬°“√°√Õ (rotary gingival curettage)

«‘∏’°“√„™â‡§√◊ËÕß‰øøÑ“ ”À√—∫°“√ºà“μ—¥ (electro-surgical

methods) ∑—πμ·æ∑¬å à«π„À≠à¡—°·¬°‡Àß◊Õ°¥â«¬«‘∏’‡™‘ß°≈

√à«¡°—∫ “√‡§¡’‚¥¬„™â‡ âπ‡™◊Õ°·¬°‡Àß◊Õ° (retraction

cord)2-5 ™ÿ∫  (impregnated) À√◊Õ·™à  (soak) „π “√‡§¡’

‡æ◊ËÕ„Àâ‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°‡ªìπμ—«π” “√‡§¡’‰ª —¡º— 

°—∫‡π◊ÈÕ‡¬◊ËÕ„π√àÕß‡Àß◊Õ° ¥Ÿ¥´—∫§«“¡™◊Èπ·≈–‡ªìπ·°π„Àâ

‚ª√μ’π®“°‡≈◊Õ¥μ°μ–°Õπ   ‚¥¬ “√‡§¡’∑”„Àâ‡π◊ÈÕ‡¬◊ËÕÀ¥μ—«

·≈–∑”„Àâ‡≈◊Õ¥∑’ËÕÕ°„π√àÕß‡Àß◊Õ°À¬ÿ¥6  “√‡§¡’∑’Ë„™â¡’

À≈“¬™π‘¥‰¥â·°à Õ‘æ‘‡πø√‘π (epinephrine) Õ–≈—¡ (alumi-

num potassium sulfate, aluminum ammonium sulfate)

Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å (aluminum chloride) ‡øÕ√‘° —∫´—≈‡øμ

(ferric subsulfate) ‡øÕ√‘°´—≈‡øμ (ferric sulfate) ‘́ß§å

§≈Õ‰√¥å (zinc chloride) ·≈–Õ–≈Ÿ¡‘π—¡´—≈‡øμ (aluminum

sulfate) ‡ªìπμâπ ∑—Èßπ’È “√‡§¡’·μà≈–™π‘¥¡’ ¢âÕ¥’ ¢âÕ¥âÕ¬

·μ°μà“ß°—π ‡™àπ Õ‘æ‘‡πø√‘π ¡’ª√– ‘∑∏‘¿“æ·¬°‡Àß◊Õ°

‰¥â¥’ ‡Àß◊Õ°√àππâÕ¬ ·≈–Àâ“¡‡≈◊Õ¥‰¥â¥’ ·μà¡’º≈μàÕÀ—«„®

∑”„Àâ§«“¡¥—π‡≈◊Õ¥ ‡æ‘Ë¡¢÷Èπ1  à«πÕ–≈—¡ ¡’ª√– ‘∑∏‘¿“æ

„π°“√∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°À¥μ—«πâÕ¬°«à“Õ‘æ‘‡πø√‘π‡æ’¬ß

‡≈Á°πâÕ¬ ·≈–¡’°“√°≈—∫§◊π ¿“æ¢Õß‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°‰¥â¥’

∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ‡æ’¬ß‡≈Á°πâÕ¬‡¡◊ËÕ∑‘Èß‰«â 10 π“∑’ ¡’§«“¡

ª≈Õ¥¿—¬ ·≈–¡’º≈∑“ß√–∫∫μàÕ√à“ß°“¬πâÕ¬°«à“1 ‡øÕ√‘°

´—≈‡øμ¡’ª√– ‘∑∏‘¿“æ„π°“√Àâ“¡‡≈◊Õ¥ ‰¥â¥’‡À¡◊Õπ

Õ‘æ‘‡πø√‘π·≈–‰¡à¡’º≈¢â“ß‡§’¬ßμàÕ√à“ß°“¬¡’º≈μàÕ‡π◊ÈÕ‡¬◊ËÕ

‡Àß◊Õ°πâÕ¬ ·μà∑”„Àâ‡π◊ÈÕ‡¬◊ËÕ‡ª≈’Ë¬π ’ ™—Ë«§√“« ·≈–√ ™“μ‘

‰¡à¥’1 Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å ‡ªìπ¬“ ¡“π (astringent) ∑’Ë

‰¡à àßº≈μàÕ∑“ß√–∫∫ ∑”„Àâ‡°‘¥°“√μ°μ–°Õπ¢Õß‚ª√μ’π

·≈–¬—∫¬—Èß°“√‡§≈◊ËÕπ∑’Ë¢Õß‚ª√μ’π„ππÈ”‡À≈◊Õßºà“πÀ≈Õ¥

‡≈◊Õ¥ΩÕ¬ √à«¡°—∫¡’º≈∑”„Àâ°“√¬Õ¡„Àâºà“π‡¢â“ÕÕ°‡´≈≈åμË”

(low cell permeability) ‡¡◊ËÕ„™â§«“¡‡¢â¡¢âπª“π°≈“ß

®–∑”„Àâ√–§“¬‡§◊Õß ∂â“„™â§«“¡‡¢â¡¢âπ Ÿß®–°—¥°√àÕπ∑”≈“¬3

®“°°“√»÷°…“¢Õß Hansen4 ‚¥¬„™â ·∫∫ Õ∫∂“¡ æ∫«à“

¬“∑’Ë∑—πμ·æ∑¬å‡©æ“–∑“ß∑—πμ°√√¡ª√–¥‘…∞å„πª√–‡∑»

 À√—∞Õ‡¡√‘°“ à«π„À≠à „™â·™à‡™◊Õ°·¬°‡Àß◊Õ° §◊Õ∫—ø‡øÕ√å

Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å√âÕ¬≈– 55 √Õß≈ß¡“§◊Õ ‡øÕ√‘° —́≈‡øμ

√âÕ¬≈– 23

°“√π” “√‡§¡’∫“ß™π‘¥¡“„™â√à«¡°—πÀ≈“¬™π‘¥‡™àπ

°“√„™âÕ–≈—¡√à«¡°—∫Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å ‚¥¬„™â‡™◊Õ°·¬°

‡Àß◊Õ°™ÿ∫πÈ”¬“™π‘¥Àπ÷Ëß  à«ππÈ”¬“Õ’°™π‘¥®–„ àμ“¡≈ß„π

√àÕß‡Àß◊Õ°À≈—ß®“°„ à‡™◊Õ° ·¬°‡Àß◊Õ°‡√’¬∫√âÕ¬·≈â« ®–‰¥â

º≈¢ÕßπÈ”¬“∑—Èß Õß™π‘¥¥’°«à“°“√º ¡πÈ”¬“∑—Èß Õß™π‘¥

‡¢â“¥â«¬°—π1

πÕ°®“° “√‡§¡’∑’Ë‰¥â°≈à“«¢â“ßμâπ·≈â« ≈—°…≥–

‡™◊Õ°·¬°‡Àß◊Õ°∑’ËμâÕß°“√§◊Õ ¡’ ’∑’Ë·μ°μà“ß®“°‡π◊ÈÕ‡¬◊ËÕ

·≈–øíπÕ¬à“ß‡ÀÁπ‰¥â™—¥  “¡“√∂¥Ÿ¥´—∫πÈ”¬“ ¢Õß‡À≈«·≈–

 “√§—¥À≈—Ëß‰¥â¥’ ¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß∑’Ë‡À¡“– ¡°—∫

√Ÿª√à“ß¢π“¥¢Õß√àÕß‡Àß◊Õ°7 ¡’§«“¡·¢Áß·√ß‡æ’¬ßæÕ‚¥¬∑’Ë

‰¡à¢“¥À√◊Õ≈ÿà¬ÕÕ°¢≥–„ à·≈–¥÷ßÕÕ°®“°√àÕß‡Àß◊Õ° ‡æ◊ËÕ

‰¡à„Àâ¡’‡»…‡ âπ„¬‡À≈◊Õμ°§â“ß ‡ªìπÕ—πμ√“¬μàÕ‡π◊ÈÕ‡¬◊ËÕ

‡Àß◊Õ°8

‡ âπ‡™◊Õ°·¬°‡Àß◊Õ° ª√–°Õ∫¢÷Èπ®“°‡ âπ„¬  (fiber)

´÷ËßÀ¡“¬∂÷ß  à«π∑’Ë‡≈Á°∑’Ë ÿ¥¢Õß«— ¥ÿ ‘Ëß∑Õ ¡’Õ—μ√“ à«π

√–À«à“ß§«“¡¬“«μàÕ‡ âπºà“π»Ÿπ¬å°≈“ß¡“°9 À√◊Õ À¡“¬∂÷ß

«— ¥ÿ∑’Ë¡’¡‘μ‘§«“¡¬“«¡“°°«à“¡‘μ‘μ“¡¿“§μ—¥¢«“ß‰¡àπâÕ¬

°«à“ 100 ‡∑à“ ‚¥¬ª°μ‘®”·π°‚¥¬§«“¡ÕàÕπμ—« ·≈–

§«“¡≈–‡Õ’¬¥10 ‡ âπ„¬À≈“¬Ê‡ âπ√«¡°—π‡ªìπ‡°≈’¬«À√◊Õ

‡ âπ¥â“¬  (thread) ‡ âπ¥â“¬À≈“¬Ê‡ âπ√«¡μ—«°—π‡ªìπ‡ âπ

‡™◊Õ° (cord, string) ¢π“¥¢Õß‡™◊Õ°¡—°«—¥‡ªìπ¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß (¢π“¥‡∫Õ√åμà“ßÊ‰¡à¡’¡“μ√∞“π°”Àπ¥ ∫√‘…—∑

ºŸâº≈‘μ‡ªìπºŸâ°”Àπ¥¢π“¥‡Õß) °“√∂—°∑Õ¢Õß‡ âπ‡™◊Õ°

¡’À≈“¬·∫∫Õ“∑‘ °“√∂—°·∫∫Àà«ß (knitted) °“√∂—°·∫∫

ª¡À√◊Õ‡ªï¬ (braided) À√◊Õ°“√∑”‡ªìπ‡°≈’¬« (twisted)

®“°°“√»÷°…“¢Õß Suchatlampong ·≈–§≥–11

√“¬ß“π™π‘¥ ¢π“¥·≈–°“√∂—°∑Õ¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

π”‡¢â“∫“ß™π‘¥∑”®“°ΩÑ“¬≈â«πÊ  (Sil-trak®, Ultrapak®,

Voco traco®) ∫“ß™π‘¥‡ªìπæÕ≈‘‡Õ ‡∑Õ√å  (Retracto®)

∫“ß™π‘¥‡ªìπΩÑ“¬º ¡°—∫æÕ≈‘‡Õ ‡∑Õ√å (Gingibraid®)



≈—°…≥–‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°º≈‘μ„πª√–‡∑»·≈–º≈¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥μàÕ§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°
Õ¡√√—μπå «ß§å≈Ë”´”  °—≈¬“ »ÿæÿ∑∏¡ß§≈  «√—≠≠“ ™‘π°“√ÿ≠  ™—™√’  ÿ™“μ‘≈È”æß»å
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·≈–∫“ß™π‘¥‡ªìπΩÑ“¬º ¡°—∫‰π≈Õπ ·≈–¡’‡ âπ∑Õß·¥ß

(Stayput®) ‡ªìπμâπ ∑—Èßπ’È°“√∂—°∑Õ à«π„À≠à‡ªìπ‡ªï¬

¬°‡«âπ Ultrapak® ∑’Ë∂—°∑Õ‡ªìπÀà«ß ·≈–®“°°“√ ”√«®

‡ âπ‡™◊Õ°∑’Ë¡’®”Àπà“¬∑—Ë«‰ª„πª√–‡∑»‰∑¬ªï 254912 æ∫

«à“‡™◊Õ° à«π„À≠à∂—°∑Õ‡ªìπ™π‘¥ ‡°≈’¬« ´÷Ëß‡¡◊ËÕ∫‘¥À√◊Õ

À¡ÿπ ‡ âπ‡™◊Õ°¡—°§≈“¬μ—«ÕÕ°®“°°—π ·≈–™π‘¥∑’Ë∂—°∑Õ

‡ªìπ‡ªï¬À√◊ÕÀà«ß¡—°„À≠à °«à“ 0.8 ¡‘≈≈‘‡¡μ√ ·≈–∑”®“°

‰π≈Õπ °“√»÷°…“§√—Èßπ’È®÷ß¥”‡π‘π°“√®—¥∑”‡ âπ‡™◊Õ°·¬°

‡Àß◊Õ°∑’Ëº≈‘μ‡Õß‡ªìπ™π‘¥∂—°‡ªìπ‡ªï¬ ‡ âπ‡™◊Õ°™π‘¥π’È‰¡à

§≈“¬μ—«‡¡◊ËÕ√—∫·√ß∫‘¥ À√◊ÕÀ¡ÿπ ·≈–∑”¢π“¥μà“ßÊ ‡æ◊ËÕ

‡ª√’¬∫‡∑’¬∫‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°π”‡¢â“´÷Ëß¡’√“§“·æß

®“°°“√»÷°…“¢Õß Martinez ·≈–§≥–8 æ∫«à“

‡ âπ„¬ΩÑ“¬¡“μ√∞“π·≈–‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°„π°≈ÿà¡∑’Ë

‡ªï¬°·≈–‰¡à‡ªï¬°¡’§à“§«“¡∑π·√ß¥÷ß‰¡à·μ°μà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠ „π¢≥–∑’ËπÈ”¬“∑’Ë™ÿ∫ ¢π“¥ ·≈–™π‘¥¢Õßß‡ âπ

‡™◊Õ° ∑”„Àâ§à“§«“¡∑π·√ß¥÷ß·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

‡™◊Õ°∑’Ë¡’§à“·√ß¥÷ßμË”®–¡’‚Õ°“ ¢“¥À≈ÿ¥≈ÿà¬μ°§â“ß„π√àÕß

‡Àß◊Õ°‰¥â¡“° ‡π◊ËÕß®“°‡™◊Õ°·¬°‡Àß◊Õ° à«π„À≠àμâÕß™ÿ∫

πÈ”¬“Àâ“¡‡≈◊Õ¥°àÕπ°“√„™âß“π ¥—ßπ—Èπ°“√»÷°…“π’È πÕ°®“°

»÷°…“≈—°…≥–°“√∂—°∑Õ ·≈– ¡∫—μ‘°“√‡ª≈’Ë¬π·ª≈ß¢π“¥

‡¡◊ËÕ‡™◊Õ° —¡º— πÈ” ¬—ß»÷°…“ §«“¡∑π·√ß¥÷ß¢Õß‡™◊Õ° ∑’Ë

º≈‘μ¢÷Èπ‡ª√’¬∫‡∑’¬∫°—∫‡ âπ‡™◊Õ°∑’Ë„™âß“π„πªí®®ÿ∫—π ·≈–

»÷°…“°“√‡ª≈’Ë¬π·ª≈ß  ¢Õß‡ âπ‡™◊Õ°¿“¬À≈—ß°“√·™àπÈ”¬“

Àâ“¡‡≈◊Õ¥™π‘¥μà“ßÊ ‰¥â·°à  “√≈–≈“¬Õ–≈—¡ ∫—ø‡øÕ√å

Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å ·≈– “√≈–≈“¬‡øÕ√‘°´—≈‡øμ °àÕππ”

‡™◊Õ°·¬°‡Àß◊Õ°∑’Ëº≈‘μ‰¥â »÷°…“°“√„™âß“π∑“ß§≈‘π‘°μàÕ‰ª

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√
‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°π”‡¢â“∑’Ë„™â‡ªìπμ—«Õ¬à“ß§«∫§ÿ¡

„π°“√»÷°…“π’È§◊Õ Gingibraid® ‡∫Õ√å 0 ·≈–‡∫Õ√å 1

À√◊Õ G0 ·≈– G1 ´÷Ëß™ÿ∫πÈ”¬“Õ–≈Ÿ¡‘π—¡‚ªμ— ‡´’¬¡´—≈‡øμ

√âÕ¬≈– 10 (Gingibraid® Lot 053418 and Lot 010688,

Dux Dental, Oxnard, CA, USA) ‡ª√’¬∫‡∑’¬∫°—∫‡ âπ‡™◊Õ°

·¬°‡Àß◊Õ°∑’Ëº≈‘μ¢÷Èπ‡Õß 2 ¢π“¥ M0 ·≈– M1  à«π πÈ”¬“

Àâ“¡‡≈◊Õ¥∑’Ë „™â·™à‡™◊Õ°·¬°‡Àß◊Õ°°àÕπ∑¥ Õ∫ ‰¥â·°à

 “√≈–≈“¬Õ–≈—¡  (aluminum potassium sulfate reagent

grade), Univar ®, NSW, Australia) ·≈–πÈ”¬“Àâ“¡‡≈◊Õ¥∑’Ë

·™à„π°“√∑¥ Õ∫ 2 ™π‘¥ §◊Õ ∫—ø‡øÕ√å Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å

(Racestyptine ® Septodont, Saint-Maur-des-Fosses

Cedex, France) ·≈– ‡øÕ√‘°´—≈‡øμ (Astringedent®

Ultradent Products, Inc., Salt Lake City, Utah, USA)

°“√ —ß‡°μ≈—°…≥–°“√∂—°∑Õ·≈–™π‘¥¢Õß‡ âπ„¬‡™◊Õ°

·¬°‡Àß◊Õ°

»÷°…“¥â«¬°≈âÕß®ÿ≈∑√√»πå æ√âÕ¡¡“μ√«—¥°”≈—ß

¢¬“¬ 60 ‡∑à“  (Measurescope MM-11C Nikon, Tokyo,

Japan)  ¥Ÿ®”π«π‡ âπ¥â“¬ ∑’Ë‡ªìπ à«πª√–°Õ∫ æ√âÕ¡∑—Èß

«—¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‡ âπ¥â“¬·≈–‡ âπ‡™◊Õ° »÷°…“

¿“§μ—¥¢«“ß ¢Õß‡ âπ‡™◊Õ°¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ

·∫∫ àÕß°√“¥ (JSM-5410LV JEOL LTD, Tokyo,

Japan) °”≈—ß¢¬“¬ 150 500 ·≈–1000 ‡∑à“  àßμ—«Õ¬à“ß

‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°«‘‡§√“–Àå∑“ß‡§¡’ ‡æ◊ËÕÀ“™π‘¥¢Õß

‡ âπ„¬∑’Ë‡ªìπ à«πª√–°Õ∫ ‚¥¬ àß∑’Ë»Ÿπ¬å∑¥ Õ∫ ‘Ëß∑Õ

 ∂“∫—πæ—≤π“Õÿμ “À°√√¡ ‘Ëß∑Õ ́ Õ¬μ√’¡‘μ√ ∂ππæ√–√“¡

4 æ√–‚¢πß §≈Õß‡μ¬ °√ÿß‡∑æ¡À“π§√ 10110

°“√»÷°…“°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

π”‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°·μà≈–™π‘¥Ê≈– 10 ‡ âπ

«“ß∫π·ºàπ°√–®° ‰≈¥å„π≈—°…≥–‡ âπμ√ß ¬÷¥ª≈“¬‡™◊Õ°

∑—Èß Õß¢â“ß¥â«¬‡∑ª°“«„  «—¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß ¥â«¬

°≈âÕß®ÿ≈∑√√»πåæ√âÕ¡¡“μ√«—¥ °”≈—ß¢¬“¬ 60 ‡∑à“ ∫—π∑÷°

º≈ ®“°π—Èπ„™âÀ≈Õ¥À¬¥πÈ”°≈—Ëπ„Àâ‡ âπ‡™◊Õ°‡ªï¬°μ≈Õ¥‡ âπ

√Õ 5 π“∑’ «—¥¢π“¥‡ âπ‡™◊Õ°∑’Ëμ”·Àπàß‡¥’¬«°—∫μ”·Àπàß∑’Ë

«—¥‡√‘Ë¡·√° ·≈–«—¥Õ’°§√—Èß∑’Ë 10 π“∑’

°“√»÷°…“º≈¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥μàÕ§«“¡∑π·√ß¥÷ß

¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°: °“√«—¥§«“¡∑π·√ß¥÷ß ‚¥¬„™â

‡§√◊ËÕß∑¥ Õ∫ “°≈ (Instron Model 5566 ,Instron Corp.,

Buckinghamshire, UK.) π”μ—«Õ¬à“ß‡ âπ‡™◊Õ° M0 ·≈–

M1 ¢π“¥≈– 40 μ—«Õ¬à“ß §«“¡¬“«‡ âπ≈– 15 ‡´πμ‘‡¡μ√

√«¡ 80 μ—«Õ¬à“ß ·™à„π “√≈–≈“¬Õ–≈—¡ §«“¡‡¢â¡¢âπ

√âÕ¬≈–10 ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 23±1 Õß»“

‡´≈‡ ’́¬  ·≈â«π”¡“º÷Ëß„Àâ·Àâß‚¥¬„™â‡§√◊ËÕß∑”·Àâß‚¥¬

√–∫∫≈¡‡ªÉ“ ∑’ËÕÿ≥À¿Ÿ¡‘ 23±1 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“

24 ™—Ë«‚¡ß ·≈–‡™◊Õ°·¬°‡Àß◊Õ° G0 ·≈– G1 ¢π“¥≈–

40 μ—«Õ¬à“ß §«“¡¬“« ‡ âπ≈– 15 ‡´πμ‘‡¡μ√ √«¡ 80

μ—«Õ¬à“ß √«¡∑—ÈßÀ¡¥ 4 °≈ÿà¡ ·μà≈–°≈ÿà¡·∫àß‡ªìπ 4  à«π
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Fig. 1 Imported gingival retraction cord, G 0, G 1

a,b: Braided cord, microscope magnification 50, SEM magnification 35.

c: SEM magnification 1000  cotton fiber.

d: X -section SEM magnification 150, cotton fiber and polyester.

e,f: X -section SEM magnification 500, 1000 showed irregular shape with hole at the centre,

specific character of cotton.

(P = polyester, C = cotton)

 à«π≈– 10 μ—«Õ¬à“ß ‚¥¬ à«π∑’Ë 1 ∑¥ Õ∫§«“¡∑π·√ß¥÷ß

„π ¿“«–·Àâß  à«π∑’Ë 2, 3 ·≈– 4 ∑¥ Õ∫§«“¡∑π·√ß¥÷ß

À≈—ß®“°∑”„Àâ‡ªï¬°‚¥¬·™àπÈ”°≈—Ëπ  “√≈–≈“¬‡øÕ√‘°´—≈‡øμ

 “√≈–≈“¬∫—ø‡øÕ√åÕ–≈Ÿ¡‘π—¡§≈Õ‰√¥å ‡ªìπ‡«≈“ 10 π“∑’

∑—Èßπ’ÈπÈ”¬“∑’Ë„™â·™à‡ âπ‡™◊Õ°‡ª≈’Ë¬π„À¡à∑ÿ°§√—Èß π”‰ª∑¥ Õ∫

·√ß¥÷ß¥â«¬‡§√◊ËÕß∑¥ Õ∫ “°≈∑’Ë§«“¡‡√Á« 100 ¡‘≈≈‘‡¡μ√

μàÕπ“∑’ „™âÕÿª°√≥å®—∫‡ âπ‡™◊Õ°™π‘¥Õ—¥≈¡ (pneumatic

grip) ‚¥¬¡’√–¬–∑¥ Õ∫ 10 ‡´πμ‘‡¡μ√ ∫—π∑÷°§à“·√ß¥÷ß

∑’Ë∑”„Àâ‡™◊Õ°¢“¥‡ªìππ‘«μ—π °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘μ‘

‡ª√’¬∫‡∑’¬∫§«“¡∑π·√ß¥÷ß¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√

ª√«π·∫∫ Õß∑“ß ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

º≈°“√∑¥≈Õß
º≈°“√»÷°…“≈—°…≥–°“√∂—°∑Õ¢Õß‡™◊Õ°·¬°‡Àß◊Õ°

≈—°…≥–°“√∂—°∑Õ¢Õß‡™◊Õ°·¬°‡Àß◊Õ°π”‡¢â“‡ªìπ

™π‘¥ ∂—°‡ªìπ‡ªï¬  (Fig. 1a,1b) G0 ª√–°Õ∫¥â«¬‡ âπ¥â“¬

8 ‡ âπ ‰¥â·°à ‡ âπ¥â“¬ΩÑ“¬ ’‡À≈◊Õß 7 ‡ âπ ¢π“¥‡ âπ

ºà“π»Ÿπ¬å°≈“ß‡ âπ¥â“¬‡©≈’Ë¬ 0.179 ¡‘≈≈‘‡¡μ√·≈–‡ âπ

¥â“¬æÕ≈‘‡Õ ‡∑Õ√å ’¢“« 1 ‡ âπ ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

‡ âπ¥â“¬‡©≈’Ë¬ 0.298 ¡‘≈≈‘‡¡μ√ G0 ¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß‡ âπ‡™◊Õ°‡©≈’Ë¬ 0.58 ¡‘≈≈‘‡¡μ√  G1 ª√–°Õ∫

¥â«¬‡ âπ¥â“¬ 8 ‡ âπ ‡ âπ¥â“¬ΩÑ“¬ ’‡À≈◊Õß 6 ‡ âπ ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß‡ âπ¥â“¬‡©≈’Ë¬ 0.247 ¡‘≈≈‘‡¡μ√·≈–
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Fig. 2 Gingival retraction cord made in Thailand M 0, M1

a,b: Braided cord, microscope magnification 50, SEM magnification 35.

c: SEM magnification 1000, polyester fiber.

d: X -section SEM magnification 150, polyester.

e,f: X -section SEM magnification 500, 1000 showed character of polyester, fish like- scale or rose petal.

‡ âπ¥â“¬æÕ≈‘‡Õ ‡∑Õ√å ’·¥ß 2 ‡ âπ ¡’¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß‡ âπ¥â“¬‡©≈’Ë¬ 0.241 ¡‘≈≈‘‡¡μ√ ·≈– G1 ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß‡ âπ‡™◊Õ°‡©≈’Ë¬ 0.66 ¡‘≈≈‘‡¡μ√ ‡¡◊ËÕ

μ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫ àÕß°√“¥°”≈—ß

¢¬“¬ 150 æ∫¿“§μ—¥¢«“ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°æ◊Èπ∑’Ë

 à«π„À≠à‡ªìπ‡ âπ„¬ΩÑ“¬ ·≈– à«ππâÕ¬‡ªìπæÕ≈‘‡Õ ‡μÕ√å

(Fig.1d) °”≈—ß¢¬“¬ 500 ·≈– 1000 ‡∑à“ æ∫¿“§μ—¥

¢«“ß‡ªìπ√ŸªÀ≈“¬‡À≈’Ë¬¡¡’√Ÿ°≈«ßμ√ß°≈“ß´÷Ëß‡ªìπ≈—°…≥–

¢Õß‡ âπ„¬ΩÑ“¬ (Fig. 1e ,1f) °”≈—ß¢¬“¬ 100 ‡∑à“ æ∫

≈—°…≥–¢Õß‡ âπ„¬ΩÑ“¬‰¡à‡ªìπ‡ âπμ√ß (Fig. 1c) ·≈–

®“°º≈°“√«‘‡§√“–Àå∑“ß‡§¡’¢Õß‡ âπ„¬μ“¡¡“μ√∞“π

¡Õ°.121‡≈à¡ 15: 2524 ®“°»Ÿπ¬å ∑¥ Õ∫ ‘Ëß∑Õ  ∂“∫—π

æ—≤π“Õÿμ “À°√√¡ ‘Ëß∑Õ æ∫«à“‡ªìπ‡ âπ„¬ΩÑ“¬ ·≈–

æÕ≈‘‡Õ ‡∑Õ√å

‡™◊Õ°·¬°‡Àß◊Õ°º≈‘μ„πª√–‡∑»‰∑¬¡’≈—°…≥–°“√

∂—°‡ªìπ‡ªï¬ (Fig. 2a,2b) M0 ¡’¢π“¥‡ âπºà“π»Ÿπ¬å °≈“ß

‡ âπ‡™◊Õ°‡©≈’Ë¬ 0.67 ¡‘≈≈‘‡¡μ√ ª√–°Õ∫¥â«¬‡ âπ¥â“¬ 6 ‡ âπ

‡ªìπ‡ âπ¥â“¬æÕ≈‘‡Õ ‡∑Õ√å ’¢“« 6 ‡ âπ ¢π“¥‡ âπºà“π

»Ÿπ¬å°≈“ß‡ âπ¥â“¬‡©≈’Ë¬ 0.275 ¡‘≈≈‘‡¡μ√ M1 ¡’¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß‡ âπ‡™◊Õ°‡©≈’Ë¬ 0.80 ¡‘≈≈‘‡¡μ√ ª√–°Õ∫

¥â«¬‡ âπ¥â“¬ 8 ‡ âπ ‡ªìπ‡ âπ¥â“¬æÕ≈‘‡Õ ‡∑Õ√å ’¢“«

8 ‡ âπ ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡ âπ¥â“¬‡©≈’Ë¬ 0.281

¡‘≈≈‘‡¡μ√ ‡¡◊ËÕμ√«®¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§μ√Õπ·∫∫

 àÕß°√“¥°”≈—ß¢¬“¬ 150 ‡∑à“ æ∫¿“§μ—«¢«“ß¢Õß‡ âπ

‡™◊Õ°·¬°‡Àß◊Õ°ª√–°Õ∫¥â«¬‡ âπ„¬™π‘¥‡¥’¬«§◊ÕæÕ≈‘‡Õ 

‡∑Õ√å (Fig.1d) °”≈—ß¢¬“¬ 500 ·≈– 1000 ‡∑à“ æ∫

¿“æμ—¥¢«“ß‡ªìπ√Ÿª§≈â“¬°≈’∫°ÿÀ≈“∫ À√◊Õ‡°≈Á¥ª≈“

‡√’¬ß™‘¥°—π·πàπ´÷Ëß‡ªìπ≈—°…≥– ¢Õß‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å
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Average width (mm.) Expansion (%)

      Materials Before After After After After

5 min. 10 min. 5 min. 10min.

Gingibraid®  No. 0 0.58±0.040 0.66±0.035 0.67±0.043 13.76 15.24

Gingibraid®  No. 1 0.66±0.060 0.72±0.054 0.73±0.053 8.99 10.82

M 0 0.67±0.044 0.71±0.038 0.71±0.039 5.04 6.23

M 1 0.80±0.056 0.88±0.053 0.88±0.053 9.56 10.36

Table 1 Expansion of gingival retraction cord after water immersion for 5 and 10 minutes.

Average Solution Forces  (newton)

Materials diameter Dry Distilled water Racestyptine®®®®® Astringedent®®®®®

(mm.)

Gingibraid®

G 0
0.58±0.040 Alum 16.73±1.09a 17.33±1.35a 13.00±1.64b 14.59±0.98c

Gingibraid®

G 1
0.66±0.060 Alum 21.45±1.73j 18.92±0.75k 17.53±1.39k 18.35±0.89k

M 0 0.67±0.044 Alum 49.48±3.64n 50.69±3.11n 52.82±3.02n 50.91±2.92n

M 1 0.80±0.056 Alum 62.10±3.99x 63.51±3.05x 64.81±4.64x 61.19±4.41x

Table 2 Tensile forces of gingival retraction cords.

Numbers with superscript of the same letter were not significantly different at p=0.05.

(Fig. 2e, 2f) °”≈—ß¢¬“¬ 100 ‡∑à“ æ∫≈—°…≥–¢Õß‡ âπ„¬

æÕ≈‘‡¡Õ√å¡’≈—°…≥–‡ªìπ‡ âπμ√ß (Fig. 2c) ·≈–®“°º≈

°“√«‘‡§√“–Àå™π‘¥¢Õß‡ âπ„¬∑“ß‡§¡’æ∫«à“ ‡ªìπ‡ âπ„¬

æÕ≈‘‡Õ ‡∑Õ√å

º≈°“√»÷°…“°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°

®“°°“√«—¥°“√¢¬“¬μ—«¢Õß‡ âπ‡™◊Õ° æ∫«à“‡™◊Õ°

G0 ¢¬“¬μ—«√âÕ¬≈– 13.76 ·≈– 15.24 À≈—ß·™àπÈ”°≈—Ëπ

5 ·≈– 10 π“∑’ ‡™◊Õ°°≈ÿà¡ G1 ¢¬“¬μ—«√âÕ¬≈– 8.99

·≈– 10.82 À≈—ß·™àπÈ”°≈—Ëπ 5 ·≈– 10π“∑’ ‡ âπ‡™◊Õ°

μ—«Õ¬à“ßº≈‘μ„πª√–‡∑»‰∑¬ M1 ¢¬“¬μ—«√âÕ¬≈– 9.56

·≈– 10.36 À≈—ß·™àπÈ”°≈—Ëπ 5 ·≈– 10π“∑’  à«π M0

¢¬“¬μ—«μË” ÿ¥ √âÕ¬≈– 5.04 ·≈– 6.23 À≈—ß·™àπÈ”°≈—Ëπ

5 ·≈– 10 π“∑’ ¥—ß· ¥ßº≈„πμ“√“ß∑’Ë 1

º≈°“√»÷°…“πÈ”¬“Àâ“¡‡≈◊Õ¥μàÕ§«“¡∑π·√ß¥÷ß¢Õß

‡™◊Õ°·¬°‡Àß◊Õ°

‰¥â· ¥ßº≈‰«â„π μ“√“ß∑’Ë 2  §à“‡©≈’Ë¬·√ß¥÷ß ¢Õß

‡™◊Õ° G0 æ∫«à“‡™◊Õ°„π¿“«–·Àâß·≈–¿“«–‡ªï¬°¥â«¬

πÈ”°≈—Ëπ ¡’§à“·√ß¥÷ß‡©≈’Ë¬‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

·≈–‡™◊Õ° G0 ¿“«–·Àâß·≈–‡ªï¬°¥â«¬πÈ”°≈—Ëπ¡’§à“‡©≈’Ë¬

·√ß¥÷ß Ÿß°«à“‡™◊Õ°„π ¿“«–‡ªï¬°¥â«¬∫—ø‡øÕ√åÕ–≈Ÿ¡‘π—¡

§≈Õ‰√¥å ·≈– ‡øÕ√‘°´—≈‡øμ Õ¬à“ß¡’π—¬ ”§—≠  à«π§à“

‡©≈’Ë¬·√ß¥÷ß¢Õß‡™◊Õ° G1 æ∫«à“‡™◊Õ°„π¿“«–·Àâß¡’§à“·√ß

¥÷ß‡©≈’Ë¬ Ÿß°«à“ ‡™◊Õ°∑’Ë·™à„ππÈ”°≈—Ëπ ∫—ø‡øÕ√åÕ–≈Ÿ¡‘π—¡

§≈Õ‰√¥å ‡øÕ√‘°´—≈‡øμ Õ¬à“ß¡’π—¬ ”§—≠

§à“‡©≈’Ë¬·√ß¥÷ß°àÕπ·≈–À≈—ß·™à„ππÈ”¬“Àâ“¡‡≈◊Õ¥

¢Õß‡™◊Õ°·¬°‡Àß◊Õ°μ—«Õ¬à“ß∑’Ëº≈‘μ„πª√–‡∑»‰∑¬ M0 ·≈–

M1 ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ §à“‡©≈’Ë¬·√ß¥÷ß
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¢Õß‡™◊Õ°π”‡¢â“ G0 ·≈– G1 ·≈–‡™◊Õ°·¬°‡Àß◊Õ°º≈‘μ

„πª√–‡∑»‰∑¬ M0 ·≈– M1 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ ™π‘¥‡™◊Õ°

·≈–™π‘¥πÈ”¬“Àâ“¡‡≈◊Õ¥ æ∫«à“ ‡™◊Õ°μà“ß™π‘¥°—π „Àâ

§à“‡©≈’Ë¬·√ß¥÷ßμà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬æ∫«à“§à“‡©≈’Ë¬

·√ß¥÷ß¢Õß‡™◊Õ°μ—«Õ¬à“ßº≈‘μ „πª√–‡∑»‰∑¬ M1 ¡’§à“

¡“° ÿ¥  à«π‡™◊Õ° G0 „Àâ§à“·√ß¥÷ß‡©≈’Ë¬πâÕ¬ ÿ¥

∫∑«‘®“√≥å
®“°°“√»÷°…“≈—°…≥–¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°æ∫

«à“‡ âπ‡™◊Õ°∑’Ëº≈‘μ„πª√–‡∑»‰∑¬·≈–„™â„π°“√∑¥≈Õß¡’

≈—°…≥–°“√∂—°∑Õ‡ªìπ‡ªï¬ ¡’‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‡™◊Õ°

M0 ¢π“¥ 0.67 ¡‘≈≈‘‡¡μ√ M1 ¢π“¥ 0.80 ¡‘≈≈‘‡¡μ√

·≈–¡’®”π«π‡ âπ¥â“¬ 6 ·≈– 8 ‡ âπ ´÷Ëß„°≈â‡§’¬ß°—∫

≈—°…≥–¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°π”‡¢â“∑’Ë¡’®”Àπà“¬„π

ª√–‡∑»‰∑¬®“°°“√»÷°…“¢Õß Suchatlampong ·≈–

§≥–11 ´÷Ëß‰¥â √ÿª«à“ ‡ âπ‡™◊Õ°∑’Ë„™â„πª√–‡∑» à«π„À≠à¡’

≈—°…≥–°“√∂—°∑Õ‡ªìπ‡ªï¬ ¡’‡ âπºà“π»Ÿπ¬å°≈“ßÕ¬Ÿà„π™à«ß

√–À«à“ß 0.58-0.86 ¡‘≈≈‘‡¡μ√ ·≈–®”π«π‡ âπ¥â“¬

4-18 ‡ âπ

®“°°“√»÷°…“¢Õß Vacek ·≈–§≥–15 æ∫«à“√àÕß

‡Àß◊Õ°¢Õß¡πÿ…¬å¡’§«“¡≈÷°1.34±0.84 ¡‘≈≈‘‡¡μ√ ÷́Ëß„π

°“√·¬°‡Àß◊Õ°μâÕß °“√„Àâ‡Àß◊Õ°·¬°ÕÕ°®“°øíπ 0.2-

0.4 ¡‘≈≈‘‡¡μ√‡æ◊ËÕ„Àâ«— ¥ÿæ‘¡æåª“°¡’§«“¡Àπ“ ‡æ’¬ßæÕ

‰¡à©’°¢“¥·≈–∑π°“√‡ª≈’Ë¬π√Ÿª‰¥â 16 „π·π«¥‘ËßμâÕß°“√

Àà“ß®“°øíπ≈÷° 0.5-0.75 ¡‘≈≈‘‡¡μ√ ‡æ◊ËÕ„Àâ  “¡“√∂·μàß

¢Õ∫·∫∫æ‘¡æå‰¥âßà“¬17 ‚¥¬¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß

‡ âπ‡™◊Õ°·¬°‡Àß◊Õ° M0 ·≈– M1 ¡’¢π“¥ª√–¡“≥

0.6 - 0.8 ¡‘≈≈‘‡¡μ√ „À≠à°«à“¢π“¥∑’ËμâÕß°“√‡≈Á°πâÕ¬

‡æ◊ËÕ™¥‡™¬°“√À¥μ—«°≈—∫¢Õß√àÕß‡Àß◊Õ° À≈—ß®“°¥÷ß‡™◊Õ°

·¬°‡Àß◊Õ°ÕÕ°

¢π“¥¢Õß‡ âπ‡™◊Õ° G1 ®“°°“√∑¥≈Õß¢Õß Suchat-

lampong ·≈–§≥–11 «—¥‡ âπºà“π»Ÿπ¬å°≈“ß ‰¥â 0.76

¡‘≈≈‘‡¡μ√ ·μà„π°“√∑¥≈Õßπ’È«—¥¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

‰¥â 0.66 ¡‘≈≈‘‡¡μ√ ÷́Ëß‡ âπ‡™◊Õ°∑’Ë„™â„π°“√∑¥≈Õß‡ªìπ

‡™◊Õ°∑’Ëº≈‘μ„π‡«≈“μà“ß°—π ‚¥¬‡™◊Õ°®“°°“√∑¥≈Õß¢Õß

Suchatlampong ·≈–§≥–11 º≈‘μ„π™à«ßªï 2004 ‡™◊Õ°

„π°“√∑¥≈Õßπ’Èº≈‘μ„π™à«ßªï 2007 °“√∑’Ë‡ âπ‡™◊Õ°¡’

¢π“¥‰¡à§ß∑’Ë Õ“®‡π◊ËÕß¡“®“°‡ âπ„¬∑’Ë‡ªìπ«—μ∂ÿ¥‘∫„π°“√

º≈‘μ ‡ªìπ‡ âπ„¬∏√√¡™“μ‘ ¡’°“√‡®√‘≠‡μ‘∫‚μ ·≈–§«“¡

Àπ“¢Õßºπ—ß‡ âπ„¬‰¡à§ß∑’Ë ¢÷Èπ°—∫ ¿“æ¿Ÿ¡‘Õ“°“» Õ“À“√

·≈–πÈ” „π¢≥–π—Èπ ∑”„Àâ¢π“¥¢Õß‡ âπ„¬∑’Ë‰¥â‰¡à§ß∑’Ë ·μ°

μà“ß®“°‡ âπ„¬™π‘¥æÕ≈‘‡Õ ‡∑Õ√å´÷Ëß‡ªìπ‡ âπ„¬ª√–¥‘…∞å∑’Ë

 “¡“√∂§«∫§ÿ¡¢π“¥ ·≈– ¡∫—μ‘‰¥âμ“¡μâÕß°“√10

‡™◊Õ°·¬°‡Àß◊Õ° Gingibraid®  ¡’™π‘¥‡ âπ„¬‡ªìπ

‡ âπ„¬ΩÑ“¬ ·≈– æÕ≈‘‡Õ ‡∑Õ√å  ¡∫—μ‘¢Õß‡ âπ„¬ΩÑ“¬

 “¡“√∂¥Ÿ¥´—∫§«“¡™◊Èπ‰¥â¥’ (√âÕ¬≈– 7-10 ∑’Ë¿“«–

Õÿ≥À¿Ÿ¡‘ 21 ÌC ·≈–§«“¡™◊Èπ —¡æ—∑∏å√âÕ¬≈– 6510) ∑”„Àâ

‡¡◊ËÕ«—¥¢π“¥°“√¢¬“¬μ—«‡¡◊ËÕ‡ªï¬°¥â«¬πÈ”°≈—Ëπ¢Õß‡™◊Õ°

Gingibraid® ¡’°“√¢¬“¬μ—«¡“°°«à“‡™◊Õ°·¬°‡Àß◊Õ°∑’Ëº≈‘μ

„πª√–‡∑»‰∑¬ ´÷Ëß‡ªìπ‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å‡æ’¬ßÕ¬à“ß‡¥’¬«

(¡’°“√¥Ÿ¥´—∫ §«“¡™◊ÈπμË”√âÕ¬≈– 0.4-0.810) ‡¡◊ËÕ

¡’‡ âπºà“π»Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—π G1 ‡ âπºà“π»Ÿπ¬å°≈“ß

0.66 ¡‘≈≈‘‡¡μ√ ¡’°“√¢¬“¬μ—«À≈—ß·™à„ππÈ”°≈—Ëπ 5 π“∑’

·≈– 10 π“∑’ √âÕ¬≈– 8.99 ·≈– 10.82 ‡™◊Õ°º≈‘μ

„πª√–‡∑»‰∑¬ M0 ‡ âπºà“π»Ÿπ¬å°≈“ß 0.67 ¡‘≈≈‘‡¡μ√

¡’°“√ ¢¬“¬μ—«À≈—ß·™à„ππÈ”°≈—Ëπ 5 π“∑’·≈– 10 π“∑’

√âÕ¬≈– 5.04 ·≈– 6.23 ‡™◊Õ° G0 ¡’°“√¢¬“¬μ—«¡“°°«à“

‡™◊Õ° G1 Õ“®¡“®“°‡ âπ¥â“¬∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß

‡™◊Õ° G0 ‡ªìπ‡ âπ¥â“¬ΩÑ“¬ 7 ‡ âπ®“°∑—ÈßÀ¡¥ 8 ‡ âπ „π

¢≥–∑’Ë G1¡’ à«πª√–°Õ∫‡ªìπ‡ âπ¥â“¬ΩÑ“¬‡æ’¬ß 6 ‡ âπ

®“°∑—ÈßÀ¡¥ 8 ‡ âπ ·≈–‡™◊Õ° G0 ¡’°“√∂—°∑Õ∑’Ë§àÕπ¢â“ß

À≈«¡ ®÷ß¡’™àÕß«à“ß„Àâ “¡“√∂¥Ÿ¥´—∫πÈ”‰¥â¥’°«à“‡™◊Õ° G1

 ¡∫—μ‘°“√¥Ÿ¥´—∫πÈ”·≈–∑”„Àâ‡°‘¥°“√¢¬“¬μ—«¢Õß

ΩÑ“¬Õ“®®—¥«à“‡ªìπ ¡∫—μ‘∑’Ë¥’ª√–°“√Àπ÷Ëß¢Õß°“√„™âΩÑ“¬

‡ªìπ‡™◊Õ°·¬°‡Àß◊Õ° ‡π◊ËÕß®“°™à«¬´—∫ “√„π√àÕß‡Àß◊Õ°

™à«¬„Àâ√àÕß‡Àß◊Õ°·Àâß‰¥â¥’¢÷Èπ ·μà‡¡◊ËÕæ‘®“√≥“∂÷ß≈—°…≥–

°“√„™âß“π∑’Ë¡—°·™àπÈ”¬“Àâ“¡‡≈◊Õ¥°àÕπ„ à„π™àÕßª“°6

Õ“®∑”„Àâ ¡∫—μ‘∑’Ë¥’¢ÕßΩÑ“¬‡Àπ◊Õ°«à“æÕ≈‘‡Õ ‡∑Õ√å≈¥≈ß

‡æ√“–‰¥â´—∫πÈ”¬“‰«â·≈â« ·≈–Õ’°ª√–°“√§◊Õ °“√®—¥À“ΩÑ“¬

§ÿ≥¿“æ¥’‡æ◊ËÕ∂—°∑Õ‡ªìπ‡ªï¬„π‡¢μ‡Õ‡´’¬Õ“®À“¬“°

‡æ√“–ΩÑ“¬‡ªìπæ◊™∑’Ë “¡“√∂‡®√‘≠‰¥â„πÀ≈“¬æ◊Èπ∑’Ë¢Õß‚≈°

∑”„ÀâΩÑ“¬¡’À≈“°À≈“¬æ—π∏ÿå ´÷Ëß§ÿ≥¿“æ¢Õß‡ âπ„¬ ¢÷Èπ°—∫

§«“¡¬“« §«“¡≈–‡Õ’¬¥ μ≈Õ¥®π§«“¡·¢Áß·√ß ‚¥¬ª°μ‘

‡ âπ„¬¬‘Ëß ¬“«¡“° ¬‘Ëß¡’§«“¡≈–‡Õ’¬¥ Ÿß ·≈–·¢Áß·√ß¡“°

‚¥¬ΩÑ“¬™π‘¥Õ—æ·≈π¥å (Upland) æ—π∏ÿåÕ§“≈“ (Acala) ´÷Ëß

ª≈Ÿ°¡“°„π·§≈‘øÕ√å‡π’¬  À√—∞Õ‡¡√‘°“ „Àâ‡ âπ„¬·¢Áß·√ß
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·≈–∑÷∫· ß §«“¡¬“«1 3/32 - 1 5/32 π‘È« ·μà™π‘¥¢Õß

ΩÑ“¬∑’Ëπ‘¬¡ª≈Ÿ°°—π„π·∂∫ª√–‡∑»Õ‘π‡¥’¬ ®’π·≈–·∂∫

μ–«—πÕÕ°√«¡∂÷ßª√–‡∑»‰∑¬‡ªìπæ—π∏ÿå‡Õ‡ ’́¬μ‘° (Asiatic)

¡’‡ âπ„¬À¬“∫·≈– —Èπ §«“¡¬“«πâÕ¬°«à“ 1 π‘È«  ”À√—∫

§à“‡©≈’Ë¬·√ß¥÷ß¢Õß‡ âπ ‡™◊Õ°º≈‘μ„πª√–‡∑»‰∑¬ ¡’§à“ Ÿß

°«à“§à“‡©≈’Ë¬·√ß¥÷ß¢Õß‡ âπ‡™◊Õ° Gingibraid® „π¢π“¥

‡ âπºà“π »Ÿπ¬å°≈“ß„°≈â‡§’¬ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

∑—Èßπ’È‡π◊ËÕß®“°‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å¡’ ¡∫—μ‘∑’Ë¡’ §«“¡

·¢Áß·√ß Ÿß°«à“ΩÑ“¬10

º≈¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥∑’Ë„™â·™à‡™◊Õ°·¬°‡Àß◊Õ°∑’Ë

º≈‘μ„πª√–‡∑»‰∑¬ æ∫«à“ „Àâ§à“‡©≈’Ë¬·√ß¥÷ß‰¡à·μ°μà“ß

°—π∑—Èß ’Ë°≈ÿà¡ ´÷ËßÕ“®‡π◊ËÕß¡“®“° ¡∫—μ‘¢Õß°“√∑πμàÕ

°√¥¥à“ß10 ¢Õß‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å  ”À√—∫‡™◊Õ° G1 æ∫

«à“‡™◊Õ°„π¿“«–·Àâß¡’§à“·√ß¥÷ß‡©≈’Ë¬ Ÿß°«à“‡™◊Õ°∑’Ë·™à

„ππÈ”°≈—Ëπ ∫—ø‡øÕ√åÕ–≈Ÿ¡‘π—¡§≈Õ‰√¥å ‡øÕ√‘°´—≈‡øμ Õ¬à“ß

¡’π—¬ ”§—≠ „π¢≥–∑’Ë‡™◊Õ° G0 „π¿“«–·Àâß·≈–¿“«–

‡ªï¬°¥â«¬πÈ”°≈—Ëπ ¡’§à“·√ß¥÷ß‡©≈’Ë¬‰¡à·μ°μà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠ ·≈–∑—Èß Õß°≈ÿà¡ ¡’§à“‡©≈’Ë¬·√ß¥÷ß Ÿß°«à“‡™◊Õ°„π

 ¿“«– ∑’Ë‡ªï¬°¥â«¬∫—ø‡øÕ√åÕ–≈Ÿ¡‘π—¡§≈Õ‰√¥å ·≈– ‡øÕ√‘°

´—≈‡øμ Õ¬à“ß¡’π—¬ ”§—≠ ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°  “√„ππÈ”¬“ Àâ“¡

‡≈◊Õ¥∫—ø‡øÕ√åÕ–≈Ÿ¡‘π—¡§≈Õ‰√¥å·≈– ‡øÕ√‘°´—≈‡øμ ‡ªìπ

 “√≈–≈“¬∑’Ë¡’ƒ∑∏‘Ï‡ªìπ°√¥13,14 Õ“®∑”„Àâ‡ âπ‡™◊Õ°∑’Ë∑”

®“° ΩÑ“¬ÕàÕπ·Õ°«à“ª°μ‘ ·≈–¢“¥ßà“¬ ‡¡◊ËÕ‡ªï¬°10

‡™◊Õ° G1 „π¿“«–·Àâß¡’§à“·√ß¥÷ß‡©≈’Ë¬ Ÿß°«à“‡™◊Õ°

∑’Ë·™à„ππÈ”°≈—ËπÕ¬à“ß¡’π—¬ ”§—≠ „π¢≥–∑’Ë‡™◊Õ° G0 „π

¿“«–·Àâß·≈–¿“«–‡ªï¬°¥â«¬πÈ”°≈—Ëπ ¡’§à“·√ß¥÷ß‡©≈’Ë¬

‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ Õ“®‡π◊ËÕß®“°‡ âπ¥â“¬

æÕ≈‘‡Õ ‡∑Õ√å∑’Ë‡ªìπ à«πª√–°Õ∫¢Õß‡™◊Õ° G1 ¡’°“√

æ—π‡°≈’¬«§àÕπ¢â“ßÀ≈«¡·≈–¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß

‡ âπ¥â“¬ (0.241 ¡‘≈≈‘‡¡μ√ 2 ‡ âπ) ‡≈Á°°«à“∑’Ëæ∫„π‡™◊Õ°

G0 ´÷Ëß¡’°“√æ—π‡°≈’¬«§àÕπ¢â“ß·πàπ‡ªìπ√–‡∫’¬∫·≈–¡’

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß‡ âπ¥â“¬æÕ≈‘‡Õ ‡∑Õ√å„À≠à°«à“

(0.298 ¡‘≈≈‘‡¡μ√ 1 ‡ âπ) ÷́Ëß§«“¡·πàπ¢Õß°“√æ—π

‡°≈’¬« ·≈–¢π“¥¢Õß‡ âπ¥â“¬Õ“®‡ªìπ à«πÀπ÷Ëß∑’Ë¡’º≈μàÕ

§à“§«“¡∑π·√ß¥÷ß¢Õß‡™◊Õ°‰¥â

§à“·√ß¥÷ß¢Õß‡ âπ‡™◊Õ° Gingibraid® ´÷Ëß‡ªìπ‡ âπ

‡™◊Õ°·¬°‡Àß◊Õ°π”‡¢â“∑’Ë¡’°“√„™â§àÕπ¢â“ß·æ√àÀ≈“¬ „π

ª√–‡∑»‰∑¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§à“‡©≈’Ë¬·√ß¥÷ß¢Õß‡ âπ

‡™◊Õ°º≈‘μ„πª√–‡∑»‰∑¬ æ∫«à“ §à“·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°

º≈‘μ„πª√–‡∑»‰∑¬¡’§à“·√ß¥÷ß Ÿß°«à“ ´÷Ëß§à“·√ß¥÷ß∑’Ë Ÿßπ’È

‡ªìπ ¡∫—μ‘¢Õß‡™◊Õ°æÕ≈‘‡Õ ‡∑Õ√å °“√„™âß“π‡™◊Õ°·¬°

‡Àß◊Õ°„π™àÕßª“° ·√ß∑’Ë„™â„π°“√„ à‡™◊Õ°„π√àÕß‡Àß◊Õ°®–

„™â·√ß‡æ’¬ß‡≈Á°πâÕ¬ ‡æ◊ËÕ‰¡à„Àâ‡π◊ÈÕ‡¬◊ËÕ‡Àß◊Õ°‰¥â√—∫Õ—πμ√“¬

„π¢≥–π’È‰¡à¡’√“¬ß“π√–∫ÿ«à“ ¡§«√„™â¢π“¥·√ß‡∑à“„¥ ·μà

‰¥â¡’ºŸâæ—≤π“«— ¥ÿ„™â·¬°‡Àß◊Õ°‡™‘ß°≈ ‚¥¬°“√„™â¥‘π¢“«

√à«¡°—∫Õ–≈Ÿ¡‘π—¡§≈Õ‰√¥å (ExpasylTM ,Kerr Corp, CA,

USA.) ºŸâº≈‘μ‰¥âº≈‘μÕÿª°√≥å©’¥«— ¥ÿ ´÷ËßÕâ“ß«à“·√ß∑’Ë„™â©’¥

π”«— ¥ÿ·¬°‡Àß◊Õ°„ à√àÕß‡Àß◊Õ°‡æ’¬ß 0.1 π‘«μ—π/μ“√“ß

¡‘≈≈‘‡¡μ√ ‡∑à“π—Èπ ®“°°“√∑¥≈Õß‡™◊Õ°·¬°Àß◊Õ°¡’§«“¡

·¢Áß·√ß∑πμàÕ·√ß¥÷ß‡°‘π 10 π‘«μ—π/μ“√“ß¡‘≈≈‘‡¡μ√ ®÷ß

πà“®–¡’§«“¡·¢Áß·√ß‡æ’¬ßæÕ ‰¡à¢“¥À≈ÿ¥≈ÿà¬¢≥–„ à·≈–

¥÷ßÕÕ°®“°√àÕß‡Àß◊Õ° ∑”„Àâ‰¡à¡’‡»…‡ âπ„¬‡À≈◊Õμ°§â“ß

„π√àÕß‡Àß◊Õ°

 √ÿª
1. °“√¢¬“¬μ—«‡¡◊ËÕ‡ªï¬°¢Õß‡ âπ‡™◊Õ°¢÷ÈπÕ¬Ÿà°—∫

™π‘¥¢Õß‡ âπ„¬ §«“¡·πàπ¢Õß°“√æ—π‡°≈’¬«/∂—°ª¡ ‚¥¬

‡ âπ„¬ΩÑ“¬√à«¡°—∫æÕ≈‘‡Õ ‡∑Õ√å¡’°“√¢¬“¬μ—«‡¡◊ËÕ‡ªï¬° Ÿß

°«à“‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å≈â«π

2. §«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°¢÷ÈπÕ¬Ÿà°—∫¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß ·≈–™π‘¥¢Õß‡ âπ„¬ ‚¥¬‡ âπ„¬æÕ≈‘-

‡Õ ‡∑Õ√å„Àâ§à“·√ß¥÷ß Ÿß°«à“ ‡ âπ„¬ΩÑ“¬√à«¡°—∫æÕ≈‘‡Õ ‡∑Õ√å

3. ‡™◊Õ°∑’Ë∑”®“°‡ âπ„¬æÕ≈‘‡Õ ‡∑Õ√å„Àâ§à“·√ß¥÷ß

‡©≈’Ë¬‰¡à·μ°μà“ß°—π„π ¿“«–∑’Ë™ÿ∫À√◊Õ ·™à¥â«¬πÈ”¬“Àâ“¡

‡≈◊Õ¥μà“ß™π‘¥°—π

4. ‡™◊Õ°∑’Ë∑”®“°‡ âπ„¬ΩÑ“¬ √à«¡°—∫æÕ≈‘‡Õ ‡∑Õ√å

„Àâ§à“·√ß¥÷ß‡©≈’Ë¬·μ°μà“ß°—π„π ¿“«–∑’Ë·™à¥â«¬πÈ”¬“

Àâ“¡‡≈◊Õ¥μà“ß™π‘¥°—π

°‘μμ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’ËÀπà«¬«‘®—¬ §≥–∑—πμ·æ∑¬-

»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈∑ÿ°∑à“π ∑’Ë°√ÿ≥“„Àâ§«“¡

™à«¬‡À≈◊Õ ·≈–§”·π–π” „π°“√„™â‡§√◊ËÕß¡◊Õ„π°“√∑”

«‘®—¬



≈—°…≥–‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°º≈‘μ„πª√–‡∑»·≈–º≈¢ÕßπÈ”¬“Àâ“¡‡≈◊Õ¥μàÕ§«“¡∑π·√ß¥÷ß¢Õß‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°
Õ¡√√—μπå «ß§å≈Ë”´”  °—≈¬“ »ÿæÿ∑∏¡ß§≈  «√—≠≠“ ™‘π°“√ÿ≠  ™—™√’  ÿ™“μ‘≈È”æß»å

48

« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

‡Õ° “√Õâ“ßÕ‘ß
1. Benson BW, Bomberg TJ, Hatch RA, Hoffman W.

Tissue displacement methods in fixed prostho-

dontics. J Prosthet Dent 1986; 55: 175-81.

2. Shaw D, Krejci RF. Gingival retraction preference of

dentists in general practice. Quintessence Int 1986;

17: 277-80.

3. Donovan TE, Gandara BK, Nemetz H. Review

and survey of medicaments used with gingival

retraction cords. J Prosthet Dent 1985; 53:

525-31.

4. Hansen PA, Tira DE, Barlow J. Current methods

of finish-line exposure by practicing prosthos-

dontists. J Prosthodont 1999; 8: 163-70.

5. Shillingberg HT, Hatch RA, Keenan MP. Impression

materials used for cast restoration in eight states.

J Am Dent Assoc 1980; 100: 696-9.

6. Nemetz H, Seibly W. The use of chemical agents in

gingival retraction. Gen dent 1990; 38: 104-8.

7. Nemetz H, Donovan TE, Landesman H. Exposing

the gingival margin: A systematic approach for the

control haemorrhage. J Prosthet Dent 1984; 51:

647-51.

8. Martinez MRN, Maupome G, Santana FB. Effect

of diameter chemical impregnation and hydration

on the tensile strength of gingival retraction cords.

J Oral Rehab 2001; 28: 1094-100.

9. Õ¿‘™“μ‘  π∏‘ ¡∫—μ‘. °√–∫«π°“√∑“ß‡§¡’ ‘Ëß∑Õ.

°√ÿß‡∑æ¡À“π§√: §≥–«‘∑¬“»“ μ√å  ∂“∫—π‡∑§‚π‚≈¬’

√“™¡ß§≈; 2545.

10. «’√–»—°¥‘Ï Õÿ¥¡‡°’¬√μ‘‡¥™“. «‘∑¬“»“ μ√å‡ âπ„¬.

æ‘¡æå§√—Èß∑’Ë Õß °√ÿß‡∑æ¡À“π§√:  ”π—°æ‘¡æå·Ààß

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬; 2543.

11. Suchatlampong C, Sukarawetsiri P, Suputta-

mongkol K. Characteristics of gingival retraction

cords: structures and properties. 84th General

Session & Exhibition of the IADR. June 28-July 1,

2006; 85, Special issue B. 2156.

12. »√—≥¬å ‚°»≈®‘μμå∫ÿ≠, »«‘…∞å ‡¬Áπª√– ‘∑∏‘Ï,  ‘∑∏‘æß…å

≈’Õ—ß°Ÿ√‡ ∂’¬√. °“√ ”√«®‡ âπ‡™◊Õ°„πª√–‡∑»‡æ◊ËÕ

∑¥·∑π‡ âπ‡™◊Õ°·¬°‡Àß◊Õ°π”‡¢â“. °√ÿß‡∑æ¡À“π§√:

¿“§«‘™“∑—πμ°√√¡ª√–¥‘…∞å §≥–∑—πμ·æ∑¬»“ μ√å

¡À“«‘∑¬“≈—¬¡À‘¥≈; 2549.

13. Land MF, Rosenstiel SF, Sandrik JL. Disturbance

of the dentinal smear layer by acidic hemostatic

agents. J Prosthet Dent 1994; 72: 4-7.

14. Kopac I, Cvetko E, Marion L.Gingival inflammatory

response induced by chemical retraction agents in

beagle dogs. Int J Prosthodont 2002; 15: 14-9.

15. Vacek JS, Gher ME, Richardson AC, Giambarresi

LI. The dimensions of the human dentogingival-

junction. Int J Periodontics Restorative Dent 1994;

14: 154-65.

16. Laufer BZ, Baharav H, Ganor Y, Cardash HS. The

effect of marginal thickness on the distortion of

different impression materials. J Prosthet Dent

1996; 76: 466-71.

17. Adams HF. Managing gingival tissues during

definitive restorative treatment. Quintessence Int

Dent Dig 1981; 12: 141-9.



« ∑—πμ ¡À‘¥≈ ªï∑’Ë 30 ‡≈à¡∑’Ë 1, 2553

À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— :  “‡Àμÿ¢ÕßÕ“°“√·∑√°´âÕπ¿“¬À≈—ß°“√ –°¥ª√– “∑‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 
∑«’æß»å Õ“√¬–æ‘»‘…∞

49

«‘∑¬“ “√
∑—πμ·æ∑¬»“ μ√å¡À‘¥≈
MAHIDOL DENTAL JOURNAL

∫∑§«“¡ª√‘∑—»πå

«‘∑¬“ “√

∑«’æß»å Õ“√¬–æ‘»‘…∞

∑.∫.

¿“§«‘™“°“¬«‘¿“§»“ μ√å

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

μ‘¥μàÕ‡°’Ë¬«°—∫∫∑§«“¡:

∑«’æß»å Õ“√¬–æ‘»‘…∞

¿“§«‘™“°“¬«‘¿“§»“ μ√å

§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

6 ∂.‚¬∏’ ‡¢μ√“™‡∑«’ °∑¡ 10400

Õ’‡¡≈å: dttar@mahidol.ac.th

·À≈àß‡ß‘π∑ÿπ: -

«—π√—∫‡√◊ËÕß: 1 æƒ…¿“§¡ 2552

«—π¬Õ¡√—∫μ’æ‘¡æå: 3 ∏—π«“§¡ 2552

∫∑§—¥¬àÕ
À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ‡ªìπ‚§√ß √â“ß„π·Õàß„μâ¢¡—∫

∑’Ë¡’‚Õ°“ ∂Ÿ°∑”≈“¬‰¥âßà“¬®“°°“√·∑ß‡¢Á¡‡æ◊ËÕ©’¥¬“™“ –°¥ª√– “∑‚æ ∑’‡√’¬-

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ‡π◊ËÕß®“°°“√∑Õ¥μ—«„°≈â·π«°“√·∑ß‡¢Á¡©’¥¬“™“ √«¡∑—Èß

§«“¡·ª√º—π¢Õß¡—π∑’ËÕ“®‡ªìπ “‡Àμÿ¢ÕßÕ“°“√·∑√°´âÕπ ‡™àπ °âÕπ‡≈◊Õ¥¢—ß

„π·Õàß„μâ¢¡—∫ ¿“«–´’¥¢“«∫√‘‡«≥„∫Àπâ“ ·¡â°√–∑—Ëß¿“«–·∑√°´âÕπμàÕ

‚§√ß √â“ß„π‡∫â“μ“ §«“¡‡¢â“„®„π°“¬«‘¿“§»“ μ√å√«¡∑—Èß§«“¡√Ÿâ‡°’Ë¬«°—∫§«“¡

·ª√º—π¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— Õ¬à“ß≈–‡Õ’¬¥®–‡ªìπ

 à«πÀπ÷Ëß∑’Ë™à«¬≈¥‚Õ°“ ‡°‘¥Õ“°“√·∑√° ấÕπ‰¥â
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·æ√à°√–®“¬¬“™“‰ª¬—ß∫√‘‡«≥‡∫â“μ“·≈–°àÕ„Àâ‡°‘¥Õ“°“√
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°“√©’¥¬“™“‰¥â Ÿß ¥—ßπ—Èπ√“¬ß“π©∫—∫π’È®÷ß¡’«—μ∂ÿª√– ß§å

‡æ◊ËÕ√«∫√«¡§”Õ∏‘∫“¬∑“ß°“¬«‘¿“§»“ μ√å√«¡∑—Èß§«“¡

 ”§—≠∑“ß§≈‘π‘°¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ßπ’È„π¢≥–∑’Ë∑Õ¥Õ¬Ÿà„π

·Õàß„μâ¢¡—∫

°“¬«‘¿“§»“ μ√å¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’
‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 

§”Õ∏‘∫“¬∑“ß°“¬«‘¿“§»“ μ√å¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß

‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ∂Ÿ°°≈à“«∂÷ßπâÕ¬¡“°„πμ”√“

¡À°“¬«‘¿“§»“ μ√å 1-13 ‚¥¬¡—°Õ∏‘∫“¬«à“‡ªìπ·¢πß¢Õß

À≈Õ¥‡≈◊Õ¥·¥ß·¡°´‘≈≈“√å (maxillary artery) ∑Õ¥Õ¬Ÿà

¿“¬„π·Õàß„μâ¢¡—∫ ·≈–·μ°·¢πß‡¢â“ Ÿà¢“°√√‰°√∫π‡æ◊ËÕ

‰ª‡≈’È¬ßøíπ°√“¡∫π·≈–ºπ—ß¢Õß‚æ√ßÕ“°“»¢“°√√‰°√∫π

(maxillary sinus) πÕ°®“°π’È∫“ß·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥
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·μà®–∑Õ¥μàÕ‰ª‡æ◊ËÕ‡≈’È¬ß‡Àß◊Õ°∑’Ëª°§≈ÿ¡°√–¥Ÿ°‡∫â“øíπ

¥â“π·°â¡ (buccal alveolar process) ¢Õßøíπ°√“¡·≈–

øíπ°√“¡πâÕ¬∫π (Fig. 1)

°“√·¬°·¢πß®“°À≈Õ¥‡≈◊Õ¥·¥ß·¡°´‘≈≈“√å

 à«π∑’Ë “¡À√◊Õ à«π‡∑Õ√‘‚°æ“≈“∑’π (third or

pterygopalatine portion) ¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß·¡°´‘≈≈“√å

®–·¬°„Àâ·¢πß·√°‡ªìπÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬

Õ—≈«’‚Õ≈—  °àÕπ∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ß·¡° ‘́≈≈“√å∑Õ¥ºà“π√Õ¬

·¬°‡∑Õ√‘‚°·¡°´‘≈≈“√å (pterygomaxillary fissure) ‡¢â“

 Ÿà·Õàß‡∑Õ√‘‚°æ“≈“∑’π (pterygopalatine fossa) ·μà
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„π·Õàß‡∑Õ√‘‚°æ“≈“∑’π·≈â«®÷ß∑Õ¥«°°≈—∫‡¢â“·Õàß„μâ¢¡—∫14
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≈”¥—∫°“√·μ°·¢πßπ’ÈÕ“® ≈—∫°—π‰¥â ‚¥¬¡’√“¬ß“π°“√

æ∫À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ª√–¡“≥

√âÕ¬≈– 4.17 ·μ°·¢πßÕÕ°®“°À≈Õ¥‡≈◊Õ¥·¥ß·¡°-

´‘≈≈“√å°àÕπÀ≈Õ¥‡≈◊Õ¥·¥ß∫—§§—≈ (buccal artery)15

Lurje16 ‰¥â√“¬ß“π °“√·¬°·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥

·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ·≈–À≈Õ¥‡≈◊Õ¥·¥ß

Õ‘πø√“ÕÕ√å∫‘∑Õ≈ ®“°À≈Õ¥‡≈◊Õ¥·¥ß·¡° ‘́≈≈“√å‰«â 2 ·∫∫

§◊Õ ·∫∫∑’Ë 1 æ∫À≈Õ¥‡≈◊Õ¥·¢πß —Èπ Ê ·¬°®“°À≈Õ¥

‡≈◊Õ¥·¥ß·¡°´‘≈≈“√å ®“°π—Èπ·¢πßÀ≈Õ¥‡≈◊Õ¥¥—ß°≈à“«®÷ß

·¬°ÕÕ°‡ªìπÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 
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Fig. 1 The posterior superior alveolar artery in the infratemporal fossa

·≈–À≈Õ¥‡≈◊Õ¥·¥ßÕ‘πø√“ÕÕ√å∫‘∑Õ≈ °“√·¬°·¢πß·∫∫

∑’Ë 1 π’Èæ∫‰¥âª√–¡“≥√âÕ¬≈– 15.5  ”À√—∫·∫∫∑’Ë 2

æ∫ª√–¡“≥√âÕ¬≈– 84.5 ‚¥¬À≈Õ¥‡≈◊Õ¥·¥ß∑—Èß Õßπ’È

μà“ß·¬°ÕÕ°®“°À≈Õ¥‡≈◊Õ¥·¥ß·¡° ‘́≈≈“√å‚¥¬μ√ß

‰¡à —¡æ—π∏å°—π ‚¥¬À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’

‚Õ≈— ®–·¬°·¢πß°àÕπÀ≈Õ¥‡≈◊Õ¥·¥ßÕ‘πø√“ÕÕ√å∫‘∑Õ≈

·μàº≈°“√»÷°…“¥—ß°≈à“«·μ°μà“ß®“°º≈°“√»÷°…“¢Õß

Navarro ·≈–§≥–14 ∑’Ëæ∫°“√·¬°·¢πß„π·∫∫∑’Ë 1

ª√–¡“≥√âÕ¬≈– 45 ·≈–·∫∫∑’Ë 2 æ∫ª√–¡“≥√âÕ¬≈– 55

 à«π°“√»÷°…“¢Õß Choi ·≈– Park15 ‰¥âº≈„°≈â‡§’¬ß

°—∫°“√»÷°…“¢Õß Navarro ·≈–§≥– ‚¥¬æ∫·∫∫∑’Ë 1

ª√–¡“≥√âÕ¬≈– 57.1 ·≈–·∫∫∑’Ë 2 ª√–¡“≥√âÕ¬≈– 42.9

(Table 1)

°“√∑Õ¥μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’

‚Õ≈— 

À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ∑’Ë·¬°

·¢πß®“°À≈Õ¥‡≈◊Õ¥·¥ß·¡°´‘≈≈“√å·≈â«®–∑Õ¥§¥‡§’È¬«

ÕÕ°‰ª∑“ß‰°≈°≈“ß·≈–≈ß≈à“ß μ“¡º‘«¥â“πÀ≈—ßÀ√◊Õ¥â“π

‡∑Õ√‘‚°æ“≈“∑’π (posterior or pterygopalatine surface)

¢Õß¢“°√√‰°√∫π√à«¡°—∫‡ âπª√– “∑·≈–À≈Õ¥‡≈◊Õ¥¥”

‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  (posterior superior alveolar

vein) ‚¥¬∑’Ë‡ âπª√– “∑®–∑Õ¥Õ¬Ÿà Ÿß°«à“·≈–≈÷°°«à“

À≈Õ¥‡≈◊Õ¥14,15,17,18

À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ∂Ÿ°ÀàÕ

Àÿâ¡¥â«¬ à«π¢Õß∂ÿß‰¢¡—π∫—§§—≈™—Èπ≈÷° (deep buccal fat

pad) μ≈Õ¥‡ âπ∑“ß∑’Ë∑Õ¥„π·Õàß„μâ¢¡—∫19 „π™à«ßμâπ

Origin patterns Navarro et al.14 Choi and Park15 Lurje16

Direct from maxillary artery 45.00% 57.10% 15.50%

From the trunk with infraorbital artery 55.00% 42.90% 84.50%

Table 1 Percentage of the origin pattern of posterior superior alveolar artery
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À≈Õ¥‡≈◊Õ¥π’È‡ªìπ‡ âπ‡¥’Ë¬« ·μà‡¡◊ËÕ‡¢â“‰ª„°≈â√Ÿ‚æ ∑’‡√’¬

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  (posterior superior alveolar foramina)

®–·¬°ÕÕ°‡ªìπÀ≈“¬·¢πß∑Õ¥ºà“π√Ÿ¥—ß°≈à“«ºà“π‡¢â“‰ª

¬—ß§≈Õß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  (posterior superior

alveolar canal) ∑’ËÕ¬Ÿà¿“¬„π¢“°√√‰°√∫π2 ‚¥¬μ”√“

Õ∏‘∫“¬«à“À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 

∑Õ¥μ—«·π∫‰ª°—∫º‘«¥â“πÀ≈—ß¢Õß¢“°√√‰°√∫π17 ·μà∫“ß

°“√»÷°…“æ∫«à“À≈Õ¥‡≈◊Õ¥·¥ßπ’È ∑Õ¥Àà“ß®“°¢“°√√‰°√

∫π ·≈â«ºà“π‡¢â“√Ÿ‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— „π·π«

μ—Èß©“°°—∫º‘«¥â“πÀ≈—ß¢Õß¢“°√√‰°√∫π20

√Ÿ‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ¥—ß°≈à“«Õ“®æ∫‰¥â¡“°

°«à“ 1 √Ÿμ“¡®”π«π·¢πß¢Õß‡ âπª√– “∑·≈–À≈Õ¥‡≈◊Õ¥

‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  ‚¥¬‡√’¬ßμ—«Õ¬Ÿà∫√‘‡«≥μÕπ

°≈“ß¢Õßº‘«¥â“πÀ≈—ß¢Õß¢“°√√‰°√∫π  Ÿß®“°¢Õ∫≈à“ß¢Õß

√Õ¬μàÕ‡∑Õ√‘‚°·¡° ‘́≈≈“√å (pterygomaxillary junction)

‚¥¬‡©≈’Ë¬ª√–¡“≥ 15.2±2.4 ¡‘≈≈‘‡¡μ√15  ”À√—∫°“√

»÷°…“„π§π‰∑¬æ∫«à“ª√–¡“≥√âÕ¬≈– 50 æ∫√Ÿ‚æ ∑’‡√’¬

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ‡æ’¬ß 1 √Ÿ ·≈–Õ¬Ÿà Ÿß®“°ªÿÉ¡°√–¥Ÿ°¢“

°√√‰°√∫π (maxillary tuberosity) ‚¥¬‡©≈’Ë¬ª√–¡“≥

21.18±3.99 ¡‘≈≈‘‡¡μ√21

À≈Õ¥‡≈◊Õ¥‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ∑’Ë∑Õ¥‡¢â“‰ª

„π¢“°√√‰°√∫π®–·μ°·¢πß‡ªìπ√à“ß·ÀÀ≈Õ¥‡≈◊Õ¥·¥ß

‡≈’È¬ßøíπ°√“¡∫π·≈–∑Õ¥‰ªª√– “π°—∫·¢πß¢ÕßÀ≈Õ¥

‡≈◊Õ¥·¥ß·Õπ∑’‡√’¬ ÿ́ªæ’‡√’¬Õ—≈«’‚Õ≈—  (anterior superior

alveolar artery) À≈Õ¥‡≈◊Õ¥·¥ß¡‘¥‡¥‘≈´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 

(middle superior alveolar artery) ·≈–À≈Õ¥‡≈◊Õ¥

·¥ßÕ‘πø√“ÕÕ√å∫‘∑Õ≈¿“¬„πºπ—ß¥â“π‰°≈°≈“ß¢Õß‚æ√ß

Õ“°“»¢“°√√‰°√∫π2,22

·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’ ‡√’¬´ÿªæ’ ‡√’¬

Õ—≈«’ ‚Õ≈— Õ’° à «π∑’Ë ‰¡à ‰¥âºà “π‡¢â “ Ÿà §≈Õß‚æ ∑’ ‡√’ ¬

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  ®–∑Õ¥μ—«μàÕ‰ª∫πº‘«¥â“πÀ≈—ß¢Õß¢“

°√√‰°√∫π‰ª¬—ß∫√‘‡«≥ªÿÉ¡°√–¥Ÿ°¢“°√√‰°√∫π ‡æ◊ËÕ‰ª

‡≈’È¬ß‡¬◊ËÕ‡¡◊Õ°·≈–‡Àß◊Õ°¥â“π·°â¡∫√‘‡«≥øíπ°√“¡∫π

πÕ°®“°π’È¡—πÕ“®∑Õ¥¬“«ÕÕ°‰ª¥â“πÀπâ“ ·≈–ª√– “π

°—∫·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß∫—§§—≈ (buccal artery) À√◊Õ

·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‡ø‡™’¬≈ (facial artery) ‰¥â 2

‚¥¬·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 

∑’Ë∑Õ¥‰ªª√– “π°—∫À≈Õ¥‡≈◊Õ¥·¥ßÕ◊ËππÕ°¢“°√√‰°√∫π

¡’™◊ËÕ«à“·¢πß‡Õ°‡∑ÕπÕ≈À√◊Õ·¢πß∫—§‚§®‘ß®‘«—≈ (external

or buccogingival branches)20

·¢πß∫—§‚§®‘ß®‘«—≈¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬

Õ—≈«’‚Õ≈— 

Carter20 ‰¥â»÷°…“·¢πß∫—§‚§®‘ß®‘«—≈„π»æ™“«®’π

12 »æ æ∫«à“ª√–¡“≥√âÕ¬≈– 50 ·¢πß∫—§‚§®‘ß®‘«—≈∑Õ¥

μàÕ®“°À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ‰ª

∫√‘‡«≥À≈—ßøíπ°√“¡∫π ’́Ë∑’Ë “¡·≈â«≈Õ¥„μâ∞“π¢Õß à«π¬◊Ëπ

°√–¥Ÿ°‚Àπ°·°â¡ (zygomatic buttress) ¢Õß¢“°√√‰°√

∫π‰ª¬—ßº‘«¥â“πÕ‘πø√“ÕÕ√å∫‘∑Õ≈ (infraorbital surface)

¢Õß¢“°√√‰°√∫π ‚¥¬À≈Õ¥‡≈◊Õ¥·¥ß à«π„À≠à®–∑Õ¥

μàÕ‰ª¥â“πÀπâ“ ‰ªª√– “π°—∫·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß

Õ‘πø√“ÕÕ√å∫‘∑Õ≈ ·≈–¡’À≈Õ¥‡≈◊Õ¥¥”∑Õ¥√à«¡‰ª°—∫

À≈Õ¥‡≈◊Õ¥·¥ß‚¥¬Õ“®∑Õ¥Õ¬Ÿàμ◊ÈπÀ√◊Õ≈÷°°«à“À≈Õ¥‡≈◊Õ¥

·¥ß ·≈–„π∑’Ë ÿ¥‰ª‡∑‡¢â“À≈Õ¥‡≈◊Õ¥¥”·Õß°Ÿ≈“√å (angular

vein) πÕ°®“°π’È¬—ßæ∫«à“·¢πß∫—§‚§®‘ß®‘«—≈∑Õ¥μ—«·π∫‰ª

°—∫‡¬◊ËÕÀÿâ¡¢“°√√‰°√∫π·≈–ª°§≈ÿ¡¥â«¬æ—ßº◊¥∫“ßÊ Õ¬à“ß‰√

°Áμ“¡∫“ß§√—Èß‰¡àæ∫·¢πß∫—§‚§®‘®‘«—≈ ·μà®–æ∫·¢πß¢Õß

À≈Õ¥‡≈◊Õ¥·¥ß¢π“¥‡≈Á°À≈“¬·¢πß∑’Ë·¬°®“°À≈Õ¥

‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  à«π∑’ËÕ¬Ÿà¿“¬„π¢“

°√√‰°√∫π ∑Õ¥ºà“π√Ÿ¢π“¥‡≈Á°∫√‘‡«≥°√–¥Ÿ°‡∫â“øíπÕÕ°

¡“‡≈’È¬ß‡Àß◊Õ°∑’Ëª°§≈ÿ¡Õ¬Ÿà

μàÕ¡“ Harn ·≈–§≥–18 ‰¥â»÷°…“‡æ‘Ë¡‡μ‘¡„π»æ

197 »æ æ∫·¢πß∫—§‚§®‘ß®‘«—≈ª√“°Øª√–¡“≥√âÕ¬≈–

91.66 ·≈–®”·π°·¢πß∫—§‚§®‘ß®‘«—≈‰«â‡ªìπ 3 √Ÿª·∫∫

·∫∫∑’Ë 1 ‰¡àæ∫·¢πß∫—§‚§®‘ß®‘«—≈ À√◊Õ¡’·¢πß

∫—§‚§®‘ß®‘«—≈ —Èπ ‚¥¬∑Õ¥¬“«‰¡à‡°‘π 10 ¡‘≈≈‘‡¡μ√æ∫‰¥â

ª√–¡“≥√âÕ¬≈– 18 (Fig. 2)

·∫∫∑’Ë 2 ·¢πß∫—§‚§®‘ß®‘«—≈∑Õ¥®“°∫√‘‡«≥√Ÿ‚æ ∑’

‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ≈ß≈à“ß‰ªμ“¡º‘«¥â“πÀ≈—ß¢Õß¢“

°√√‰°√∫π·≈â«∑Õ¥‚§âßμàÕ‰ª¥â“πÀπâ“μ“¡º‘«¥â“π¢â“ß

(lateral surface) ¢Õß¢“°√√‰°√∫π „π√–¥—∫ Ÿß°«à“®ÿ¥

‡°“–¢Õß°≈â“¡‡π◊ÈÕ·°â¡ (buccinator muscle) ‡≈Á°πâÕ¬

®π∂÷ß∫√‘‡«≥√“°¥â“π·°â¡„°≈â°≈“ß¢Õßøíπ°√“¡∫π´’Ë∑’ËÀπ÷Ëß

À≈Õ¥‡≈◊Õ¥·¥ßπ’È®–„Àâ·¢πß∑Õ¥≈ß≈à“ß‡æ◊ËÕ‡≈’È¬ß‡Àß◊Õ°

πÕ°®“°π’È¬—ß„Àâ·¢πß‰ª¥â“π∫π·≈–¥â“π¢â“ß‡æ◊ËÕ‡≈’È¬ß

‡¬◊ËÕ‡¡◊Õ°·≈–°≈â“¡‡π◊ÈÕ∫√‘‡«≥„°≈â‡§’¬ß °“√·μ°·¢πß

√Ÿª·∫∫π’Èæ∫‰¥âª√–¡“≥√âÕ¬≈– 52 (Fig. 3)
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Fig. 2 Small distribution pattern of the buccogingival

branch of the posterior superior alveolar artery

Fig. 3 Moderate distribution pattern of the buccogin-

gival branch of the posterior superior alveolar

artery

Fig. 4 Extensive distribution pattern of the buccogingival branch of the posterior superior alveolar artery
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·∫∫∑’Ë 3 ¡’√Ÿª·∫∫§≈â“¬§≈÷ß°—∫·∫∫∑’Ë 2 ·¢πß

∫—§‚§®‘ß®‘«—≈®–∑Õ¥≈ß≈à“ß·≈–‚§âß‰ª¥â“πÀπâ“®π∂÷ß

∫√‘‡«≥√“°¥â“π·°â¡„°≈â°≈“ß¢Õßøíπ°√“¡∫π ’́Ë∑’ËÀπ÷Ëß ‚¥¬

‰¡à·μ°·¢πß ·μà®–∑Õ¥μàÕ‰ª¥â“πÀπâ“·≈–‰ª·μ°·¢πß

¡“°¡“¬‡ªìπ√à“ß·À∫√‘‡«≥·Õàßøíπ‡¢’È¬« (canine fossa)

·≈â«„Àâ·¢πß∑Õ¥≈ß≈à“ß‰ª‡≈’È¬ß‡Àß◊Õ°¥â“π·°â¡∑’Ëª°§≈ÿ¡

øíπ°√“¡πâÕ¬·≈–øíπ‡¢’È¬« ·≈–„Àâ·¢πß∑Õ¥·∑√°æ—ßº◊¥

„°≈â‡§’¬ß‰ª‡≈’È¬ß°≈â“¡‡π◊ÈÕ·≈–‡π◊ÈÕ‡¬◊ËÕÕàÕπ∫√‘‡«≥·°â¡

√«¡∑—Èß¬—ß¡’·¢πß∫“ß à«π∑Õ¥¢÷Èπ‰ª¥â“π∫πμ“¡º‘«¥â“π

Õ‘πø√“ÕÕ√å∫‘∑Õ≈¢Õß¢“°√√‰°√∫π·≈–„π∑’Ë ÿ¥®–ª√– “π

·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ßÕ‘πø√“ÕÕ√å∫‘∑Õ≈∑’Ë∑Õ¥ÕÕ°®“°

√ŸÕ‘πø√“ÕÕ√å∫‘∑Õ≈ À√◊Õ·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ß‰´‚°

¡“μ‘‚°‡ø‡™’¬≈ (zygomaticofacial artery) ́ ÷Ëß∑Õ¥ÕÕ°¡“®“°

√Ÿ‰´‚°¡“μ‘‚°‡ø‡™’¬≈ (zygomaticofacial foramen) ∫√‘‡«≥

‚Àπ°·°â¡ √Ÿª·∫∫π’Èæ∫‰¥âª√–¡“≥√âÕ¬≈– 30 (Fig. 4)

πÕ°®“°π’È Harn ·≈–§≥–¬—ßæ∫«à“ à«π„À≠à√Ÿª·∫∫

°“√·μ°·¢πß¢Õß·¢πß∫—§‚§®‘ß®‘«—≈„π¥â“π ấ“¬·≈–¥â“π

¢«“¡’§«“¡§≈â“¬§≈÷ß°—π æ∫‡æ’¬ßª√–¡“≥√âÕ¬≈– 32 ∑’Ë

·¢πß∫—§‚§®‘ß®‘«—≈¡’√Ÿª·∫∫°“√·μ°·¢πß∑’Ë·μ°μà“ß°—π„π

√–À«à“ß¥â“π´â“¬·≈–¥â“π¢«“

‡ âπºà“»Ÿπ¬å°≈“ß¢Õß·¢πß∫—§‚§®‘ß®‘«—≈¡’¢π“¥

ª√–¡“≥ 0.5-2.0 ¡‘≈≈‘‡¡μ√ ∑—Èßπ’Èæ∫«à“¡’§«“¡·ª√º—π

¢Õß¢π“¥ —¡æ—π∏å°—∫¢π“¥¢ÕßÀ≈Õ¥‡≈◊Õ¥Õ◊Ëπ„π∫√‘‡«≥π—Èπ

‚¥¬¡—°æ∫·¢πß∫—§‚§®‘ß®‘«—≈¡’¢π“¥„À≠à∂â“À≈Õ¥‡≈◊Õ¥

·¥ßÕ‘πø√“ÕÕ√å∫‘∑Õ≈À√◊ÕÀ≈Õ¥‡≈◊Õ¥·¥ß‡ø‡™’¬≈¡’¢π“¥

‡≈Á° ·μà„π∑“ß°≈—∫°—π¡—°æ∫·¢πß∫—§‚§®‘ß®‘«—≈¡’¢π“¥‡≈Á°

„π°√≥’∑’Ë¡’À≈Õ¥‡≈◊Õ¥·¥ß‡ø‡™’¬≈ À≈Õ¥‡≈◊Õ¥·¥ß∫—§§—≈

À≈Õ¥‡≈◊Õ¥·¥ßÕ‘πø√“ÕÕ√å∫‘∑Õ≈ ·≈–À≈Õ¥‡≈◊Õ¥·¥ß

∑√“π‡«Õ√å ‡ø‡™’¬≈ (transverse facial artery) ‡ âπ„¥

‡ âπÀπ÷ËßÀ√◊ÕÀ≈“¬‡ âπ¡’¢π“¥„À≠à18

À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬ ÿ́ªæ’‡√’¬Õ—≈«’‚Õ≈— °—∫°âÕπ

‡≈◊Õ¥¢—ß„π·Õàß„μâ¢¡—∫

‡¡◊ËÕºπ—ßÀ≈Õ¥‡≈◊Õ¥∂Ÿ°∑”≈“¬®“°°“√·∑ß‡¢Á¡©’¥

¬“™“ ‡≈◊Õ¥®–‰À≈ÕÕ°¡“ – ¡„π‡π◊ÈÕ‡¬◊ËÕ¢â“ß‡§’¬ß‡°‘¥

‡ªìπ°âÕπ‡≈◊Õ¥¢—ß¢÷Èπ‰¥â Õ“°“√π’È¡—°‰¡à‡ªìπÕ—πμ√“¬μàÕ

ºŸâªÉ«¬ ·μàÕ“®°àÕ„Àâ‡°‘¥°“√∫«¡ ∑”„ÀâºŸâªÉ«¬√Ÿâ ÷°√”§“≠

·≈– Ÿ≠‡ ’¬§«“¡ «¬ß“¡ Õ¬à“ß‰√°Áμ“¡À“°¡’¢π“¥„À≠à

¡“°Õ“®∑”„Àâª«¥ πÕ°®“°π’È∂â“‡°‘¥°“√μ‘¥‡™◊ÈÕ√à«¡¥â«¬

∑”„ÀâÕ“°“√·∑√°´âÕπ‡°‘¥√ÿπ·√ß¢÷Èπ·≈–‡ªìπÕ—πμ√“¬μàÕ

ºŸâªÉ«¬‰¥â 23-30

°“√‡°‘¥°âÕπ‡≈◊Õ¥¢—ß¡’‚Õ°“ æ∫‰¥â∫àÕ¬∑’Ë ÿ¥¿“¬À≈—ß

°“√ –°¥ª√– “∑‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  (posterior

superior alveolar nerve block)23-27,31 °âÕπ‡≈◊Õ¥¢—ß∑’Ë‡°‘¥

°“√°“√©’¥¬“™“¥—ß°≈à“«¡—°¡’¢π“¥„À≠à°«à“°âÕπ‡≈◊Õ¥¢—ß

´÷Ëß‡°‘¥®“°°“√©’¥¬“™“¥â«¬«‘∏’Õ◊Ëπ  “¡“√∂‡°‘¥¢÷Èπ‰¥â∑—Èß

¿“¬„π·≈–¿“¬πÕ°™àÕßª“°30 æ∫‰¥â‡ªìπ«ß°«â“ßμ—Èß·μà

¢Õ∫πÕ°¢Õß®¡Ÿ° (external border of nose) ®π∂÷ßÀπâ“ÀŸ

·≈–®“° à«π¬◊Ëπ°√–¥Ÿ°‚Àπ°·°â¡ (zygomatic process)

¢Õß¢“°√√‰°√∫π‰ª®π∂÷ß¢Õ∫≈à“ß¢Õß¢“°√√‰°√≈à“ß ÷́Ëß

Õ“®‡≈¬μË”≈ß‰ª¬—ß§Õ‰¥â 32 πÕ°®“°π’Èμ”·Àπàß∑’Ë‡≈◊Õ¥ÕÕ°

¬—ßÕ¬Ÿà≈÷°„π·Õàß„μâ¢¡—∫∑”„ÀâÀâ“¡‡≈◊Õ¥‰¥â¬“° ‡≈◊Õ¥®÷ß‰À≈

ÕÕ°¡“‡ªìπ®”π«π¡“°®π°√–∑—Ëß§«“¡¥—π¢Õß‡≈◊Õ¥∑’ËÕ¬Ÿà

¿“¬πÕ°À≈Õ¥‡≈◊Õ¥¡“°°«à“‡≈◊Õ¥∑’ËÕ¬Ÿà¿“¬„πÀ≈Õ¥‡≈◊Õ¥

‡ªìπº≈„Àâ‡≈◊Õ¥À¬ÿ¥‰À≈‰¥â‡Õß17,30

°âÕπ‡≈◊Õ¥¢—ß„π·Õàß„μâ¢¡—∫∑’Ë‡°‘¥®“°°“√ –°¥

ª√– “∑‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— æ∫‰¥â 2 √Ÿª·∫∫ §◊Õ

·∫∫‡°‘¥∑—π∑’ (rapidly developing hematoma) ¿“¬„π

‰¡à°’Ëπ“∑’À≈—ß®“°©’¥¬“™“ æ∫‰¥âª√–¡“≥√âÕ¬≈– 56 ·≈–

·∫∫‡°‘¥™â“ (slow hematoma) æ∫‰¥âª√–¡“≥√âÕ¬≈–

44 „π°√≥’À≈—ßºŸâªÉ«¬¡—° —ß‡°μÕ“°“√‰¥â„π«—π∂—¥®“°

«—π∑’Ë‰¥â√—∫°“√√—°…“32  “‡Àμÿ¢Õß°“√‡°‘¥°âÕπ‡≈◊Õ¥¢—ß

¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë‰¥â√—∫Õ—πμ√“¬√«¡∂÷ß

√–¥—∫§«“¡√ÿπ·√ß¢Õß°“√∫“¥‡®Á∫¥â«¬20,33 μ”√“ à«π

„À≠à 23,24,26,27,31,34-37 Õ∏‘∫“¬°“√‡°‘¥°âÕπ‡≈◊Õ¥¢—ß„π·Õàß

„μâ¢¡—∫«à“‡ªìπº≈®“°°“√∑”≈“¬√à“ß·ÀÀ≈Õ¥‡≈◊Õ¥¥”

‡∑Õ√‘°Õ¬¥å (pterygoid venous plexus) ´÷Ëß§√Õ∫§≈ÿ¡‡ªìπ

∫√‘‡«≥°«â“ß„π·Õàß„μâ¢¡—∫‚¥¬Õ¬Ÿà —¡æ—π∏å°—∫°≈â“¡‡π◊ÈÕ

·≈μ‡∑Õ√—≈‡∑Õ√‘°Õ¬¥å (lateral pterygoid muscle) ·≈–

‡æ√“–‡Àμÿ«à“§«“¡¥—π„πÀ≈Õ¥‡≈◊Õ¥¥”‰¡à Ÿß¡“°25,29

®÷ßÕ“®∑”„Àâ‡°‘¥°âÕπ‡≈◊Õ¥¢—ß„π°√≥’∑’Ë‡°‘¥Õ¬à“ß™â“ Ê ´÷Ëß

 —ß‡°μæ∫‰¥â„π«—π∂—¥®“°«—π∑’Ë‰¥â√—∫°“√©’¥¬“™“ Õ¬à“ß‰√

°Áμ“¡§«“¡¥—π„πÀ≈Õ¥‡≈◊Õ¥¥”°Á‰¡à Ÿß‡æ’¬ßæÕ∑’Ë®–∑”„Àâ

‡≈◊Õ¥ – ¡‡ªìπ°âÕπ‡≈◊Õ¥¢—ß®π‡ÀÁπ‰¥â™—¥‡®π„π‡«≈“‡æ’¬ß

‰¡à°’Ëπ“∑’‰¥â ·¡â«à“°“√∑”≈“¬√à“ß·ÀÀ≈Õ¥‡≈◊Õ¥¥”‡ªìπ

∫√‘‡«≥°«â“ßÕ“®∑”„Àâ‡≈◊Õ¥¡“ – ¡‡√Á«·≈–¡“°¢÷Èπ‰¥â
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πÕ°®“°π’È‡¡◊ËÕæ‘®“√≥“μ”·Àπàß¢Õß√à“ß·ÀÀ≈Õ¥‡≈◊Õ¥¥”

·≈â«æ∫«à“‰¡àÕ¬Ÿà„π·π«·∑ß‡¢Á¡©’¥¬“™“‡æ◊ËÕ –°¥ª√– “∑

„π·Õàß„μâ¢¡—∫ ‡π◊ËÕß®“°¡’μ”·ÀπàßÕ¬ŸàÀ≈—ß°«à“∫√‘‡«≥

∑’Ë©’¥¬“™“¥—ßπ—Èπ®÷ß‡ªìπ°“√¬“°∑’Ë√à“ß·ÀÀ≈Õ¥‡≈◊Õ¥¥” à«π

„À≠à∂Ÿ°∑”≈“¬®“°°“√©’¥¬“18

 ”À√—∫°“√‡°‘¥°âÕπ‡≈◊Õ¥¢—ß·∫∫∑—π∑’‡™◊ËÕ«à“‡ªìπ

º≈®“°¿¬—πμ√“¬μàÕÀ≈Õ¥‡≈◊Õ¥·¥ß¡“°°«à“17,20,28

μ”√“∫“ß‡≈à¡·π–π”«à“Õ“®‡°‘¥®“°¿¬—πμ√“¬μàÕÀ≈Õ¥

‡≈◊Õ¥·¥ß·¡°´‘≈≈“√å 30,35 ·μà‡π◊ËÕß®“°μ”·Àπàß¢ÕßÀ≈Õ¥

‡≈◊Õ¥·¥ßπ’ÈÕ¬Ÿà≈÷°°«à“μ”·Àπàß°“√ –°¥ª√– “∑‚æ ∑’‡√’¬

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ª°μ‘¡“° °“√∑”Õ—πμ√“¬À≈Õ¥‡≈◊Õ¥

·¥ß·¡°´‘≈≈“√å®÷ß¡’‚Õ°“ ‡°‘¥¢÷Èπ‰¥â¬“° πÕ°®“°·∑ß

‡¢Á¡≈÷°‡°‘π‰ª¡“°30 ·μàÀ≈Õ¥‡≈◊Õ¥·¥ß∑’Ë¡’‚Õ°“ ∂Ÿ°

∑”≈“¬‰¥â¡“°°«à“®“°°“√©’¥¬“™“§◊ÕÀ≈Õ¥‡≈◊Õ¥·¥ß‚æ 

∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ·≈–·¢πß∫—§‚§®‘ß®‘«—≈¢Õß¡—π

‡π◊ËÕß®“°μ”·Àπàß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ßπ’È¥—ß∑’Ë‰¥âÕ∏‘∫“¬

¡“¢â“ßμâπ‚¥¬‡©æ“–·¢πß∫—§‚§®‘ß®‘«—≈·∫∫∑’Ë 2 ·≈– 3

∑’Ë¡’μ”·ÀπàßÕ¬Ÿà Ÿß®“°®ÿ¥‡°“–¢Õß°≈â“¡‡π◊ÈÕ·°â¡‡≈Á°πâÕ¬

∑”„Àâ∂Ÿ°‡¢Á¡·∑ß‰¥âßà“¬·¡â®–·∑ß‡¢Á¡¥â«¬§«“¡≈÷°∑’Ë·π–

π”·≈â«°Áμ“¡ πÕ°®“°π’È·¢πß∫—§‚§®‘ß®‘«—≈¬—ß∑Õ¥·π∫μ‘¥

°—∫¢“°√√‰°√∫π‚¥¬¡’æ—ßº◊¥·≈–‡¬◊ËÕÀÿâ¡°√–¥Ÿ°μ√÷ß‰«â

∑”„Àâ‡§≈◊ËÕπ∑’Ë‰¥â¬“° ¥—ßπ—Èπ®÷ß¡’‚Õ°“ ∑”≈“¬À≈Õ¥‡≈◊Õ¥

∑’Ë∂Ÿ°μ√÷ß‰«â·≈–¢«“ß·π«·∑ß‡¢Á¡‚¥¬μ√ß‰¥â·¡â®–©’¥¬“™“

μ“¡«‘∏’∑’Ë·π–π”„πμ”√“‡π◊ËÕß®“°À≈Õ¥‡≈◊Õ¥·¥ßπ’È∑Õ¥

μ—«¢«“ß·π«·∑ß‡¢Á¡‚¥¬μ√ß17,18,20,24,29

À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— °—∫¿“«–

´’¥¢“«∫√‘‡«≥„∫Àπâ“

„π∫“ß§√—Èßª≈“¬‡¢Á¡Õ“®‚¥πÀ≈Õ¥‡≈◊Õ¥·¥ß·μà‰¡à

∑”„ÀâÀ≈Õ¥‡≈◊Õ¥·¥ß©’°¢“¥ „π°√≥’π’È·¡âºŸâªÉ«¬®–‰¡à¡’

°âÕπ‡≈◊Õ¥¢—ß‡°‘¥¢÷Èπ ·μàÕ“®ª√“°Ø¿“«– ’́¥¢“«¢Õßº‘«Àπ—ß

∫√‘‡«≥„∫Àπâ“‰¥â

¿“«–´’¥¢“«¢Õßº‘«Àπ—ß∫√‘‡«≥„μâμ“·≈–Àπ—ßμ“≈à“ß

√«¡∑—Èßªï°®¡Ÿ°·≈–·°â¡∫√‘‡«≥∑’ËÕ¬Ÿà‡Àπ◊ÕμàÕ·π«π“‚´

‡≈‡∫’¬≈ (nasolabial line)38 æ∫‰¥â∫àÕ¬√Õß®“°°“√‡°‘¥

°âÕπ‡≈◊Õ¥¢—ß¿“¬À≈—ß°“√©’¥¬“™“ –°¥ª√– “∑‚æ ∑’‡√’¬

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 32 ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“°°“√∑’Ëª≈“¬

‡¢Á¡©’¥¬“°√–μÿâπ°≈â“¡‡π◊ÈÕ‡√’¬∫∑’ËÕ¬Ÿà„π™—Èπ∑Ÿπ‘°“¡’‡¥’¬

(tunica media) ¢ÕßÀ≈Õ¥‡≈◊Õ¥‚¥¬μ√ß31 À√◊ÕÕ“®°√–μÿâπ

√à“ß·Àª√– “∑´‘¡æ“‡∏μ‘° (sympathetic nerve plexus)

∑’Ë∑Õ¥√à«¡°—∫À≈Õ¥‡≈◊Õ¥„π∫√‘‡«≥π’È ‰¥â·°à·¢πß¢Õß

À≈Õ¥‡≈◊Õ¥‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  À≈Õ¥‡≈◊Õ¥·¥ß

Õ‘πø√“ÕÕ√å∫‘∑Õ≈ ·≈–À≈Õ¥‡≈◊Õ¥·¥ß‰´‚°¡“μ‘‚°‡ø‡™’¬≈

º≈®“°°“√°√–μÿâπ√à“ß·Àª√– “∑´‘¡æ“‡∏μ‘°∑”„Àâ‡°‘¥

√’‡ø≈°´å (reflex) ‰ªμ“¡·¢πßª≈“¬¢ÕßÀ≈Õ¥‡≈◊Õ¥ (pe-

ripheral branches) ¡’º≈„Àâ·¢πßÀ≈Õ¥‡≈◊Õ¥‡À≈à“π—Èπ

À¥μ—« ‡≈◊Õ¥®÷ß‰ª‡≈’È¬ß∫√‘‡«≥¥—ß°≈à“«≈¥≈ß∑”„Àâª√“°Ø

¿“«–´’¥¢“«‰¥â 23,26,33,38 πÕ°®“°π’È°“√‡μ‘¡ “√∑’Ë™à«¬„Àâ

À≈Õ¥‡≈◊Õ¥À¥μ—« (vasoconstrictors) „π¬“™“®–™à«¬

∑”„ÀâÀ≈Õ¥‡≈◊Õ¥À¥μ—«π“π¢÷Èπ  àßº≈„Àâ¿“«– ’́¥¢“«

ª√“°Øπ“π¢÷Èπ¥â«¬29

‚¥¬∑—Ë«‰ª¿“«–´’¥¢“«∫√‘‡«≥„∫Àπâ“¡—°ª√“°ØÕ¬Ÿà

‰¡àπ“ππ—°  à«π„À≠à‰¡à‡°‘π§√÷Ëß™—Ë«‚¡ß38 ‡π◊ËÕß®“°À≈Õ¥

‡≈◊Õ¥∂Ÿ°§«∫§ÿ¡¥â«¬·¢πßª√– “∑æ“√“ ‘́¡æ“‡∏μ‘° (para-

sympathetic nerve fiber) ∑’Ëºà“π¡“°—∫ª√– “∑ ¡Õß

·≈–¡’º≈°√–μÿâπ°“√¢¬“¬μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥ (vasodilator

system) ∑—Èßπ’Èæ∫«à“°“√¢¬“¬μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ë‡°‘¥

®“°ª√– “∑æ“√“ ‘́¡æ“‡∏μ‘°¡’º≈‡¥àπ°«à“°“√À¥μ—«¢Õß

À≈Õ¥‡≈◊Õ¥∑’Ë‡ªìπº≈¡“®“°ª√– “∑´‘¡æ“‡∏μ‘° ‚¥¬

‡©æ“–À≈Õ¥‡≈◊Õ¥„π∫√‘‡«≥„∫Àπâ“39,40 º≈¥—ß°≈à“«®÷ß™à«¬

™¥‡™¬°“√À¥μ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥®“°°“√°√–μÿâπ√à“ß·À

ª√– “∑ ‘́¡æ“‡∏μ‘° ∑”„ÀâÀ≈Õ¥‡≈◊Õ¥°≈—∫¡“¡’¢π“¥ª°μ‘

·≈– ’º‘«°≈—∫ Ÿà ¿“æª°μ‘‰¥â„π‡«≈“‰¡àπ“ππ—°38

À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬ ÿ́ªæ’‡√’¬Õ—≈«’‚Õ≈— °—∫°“√

°√–®“¬¬“™“ Ÿà‡∫â“μ“

°“√∑”≈“¬À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’

‚Õ≈—  πÕ°®“°®–∑”„Àâ‡°‘¥°âÕπ‡≈◊Õ¥¢—ß·≈â« ∫“ß§√—ÈßÕ“®

∑”„Àâ¬“™“∫“ß à«π‰À≈‡¢â“ ŸàÀ≈Õ¥‡≈◊Õ¥·¥ß‰¥â ´÷ËßÕ“®

‡ªìπ‡Àμÿ„Àâ¬“™“·æ√à°√–®“¬‰ª¬—ß∫√‘‡«≥‡∫â“μ“ °àÕ„Àâ‡°‘¥

Õ“°“√·∑√°´âÕπμà“ß Ê μ“¡¡“‰¥â ·¡â«à“Õ“°“√·∑√°´âÕπ

‡°’Ë¬«°—∫μ“¿“¬À≈—ß°“√©’¥¬“™“ –°¥ª√– “∑‚æ ∑’‡√’¬

´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ®–æ∫‰¥â¬“° ·μà¬—ßæ∫°“√√“¬ß“πºŸâªÉ«¬

Õ¬Ÿà∫â“ß ‡™àπ °“√¡Õß‡ÀÁπ¿“æ´âÕπ (diplopia) ∑’Ë‡ªìπº≈¡“

®“°¿“«–Õ—¡æ“μ¢Õß°≈â“¡‡π◊ÈÕ·≈μ‡∑Õ√—≈‡√§μ—  (lateral

rectus palsy) À√◊Õ°≈â“¡‡π◊ÈÕ¡’‡¥’¬≈‡√§μ—  (medial
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rectus palsy) ¿“«–μ“∫Õ¥™—Ë«§√“«À√◊Õ∂“«√ (transient or

permanent amaurosis) ·≈–°≈ÿà¡Õ“°“√ŒÕ‡πÕ√å (Hornerûs

syndrome) ‡™àπ ¿“«–Àπ—ßμ“μ° (ptosis) ·≈–√Ÿ¡à“πμ“

À¥μ—« (miosis) ‡ªìπμâπ41-51

·¡â¬—ß‰¡à∑√“∫§”Õ∏‘∫“¬∑’Ë∂Ÿ°μâÕß¢Õß°≈‰°°“√‡°‘¥

Õ“°“√‡À≈à“π’È°Áμ“¡ ·μà§”Õ∏‘∫“¬Àπ÷Ëß∑’Ëπà“‡™◊ËÕ∂◊Õ·≈–‰¥â

√—∫°“√Õâ“ß∂÷ß§◊Õ°“√°√–®“¬¢Õß¬“™“‰ªμ“¡À≈Õ¥‡≈◊Õ¥

·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ¬âÕπ°≈—∫‰ª¬—ßÀ≈Õ¥‡≈◊Õ¥

·¥ß·¡°´‘≈≈“√å·≈–ºà“π‰ª°—∫À≈Õ¥‡≈◊Õ¥·¥ß¡‘¥‡¥‘≈

‡¡π‘ß‡®’¬≈ (middle meningeal artery) ´÷Ëß„Àâ·¢πßÕÕ√å∫‘

∑Õ≈ (orbital branch) ‰ªª√– “π°—∫À≈Õ¥‡≈◊Õ¥·¥ß

ÕÕª∏“≈¡‘° (ophthalmic artery) ÷́Ëß„Àâ·¢πß‡≈’È¬ßÕ«—¬«–

μà“ß Ê ¿“¬„π‡∫â“μ“41,42,44,48,49 (Fig. 5) πÕ°®“°π’È

¡’√“¬ß“π∂÷ß§«“¡·ª√º—π¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ßÕÕª∏“≈¡‘°

´÷Ëß‚¥¬ª°μ‘®–‡ªìπ·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ßÕ‘π‡∑Õπ—≈

§“‚√μ‘¥ ·μà∫“ß§√—Èßæ∫«à“À≈Õ¥‡≈◊Õ¥·¥ßÕÕª∏“≈¡‘°√—∫

‡≈◊Õ¥ à«π„À≠à®“°À≈Õ¥‡≈◊Õ¥·¥ß¡‘¥‡¥‘≈‡¡π‘ß‡®’¬≈·∑π

‡π◊ËÕß®“° à«π¢ÕßÀ≈Õ¥‡≈◊Õ¥·¥ßÕÕª∏“≈¡‘°∑’Ë‡™◊ËÕ¡μàÕ

°—∫À≈Õ¥‡≈◊Õ¥·¥ßÕ‘π‡∑Õπ—≈§“‚√μ‘¥Õ“®μ’∫≈ß52,53 §«“¡

·ª√º—ππ’È∑”„Àâ¬“™“¡’‚Õ°“ ºà“π‰ª¬—ßÕ«—¬«–¿“¬„π‡∫â“μ“

∑“ßÀ≈Õ¥‡≈◊Õ¥·¥ß Ÿß¢÷Èπ

Aldrete ·≈–§≥–54 æ∫«à“°√–· ‡≈◊Õ¥„πÀ≈Õ¥

‡≈◊Õ¥·¥ß‡Õ°‡∑Õπ—≈§“‚√μ‘¥ (external carotid artery) À√◊Õ

·¢πß¢Õß¡—π “¡“√∂‰À≈¬âÕπ°≈—∫‰ª¬—ßÀ≈Õ¥‡≈◊Õ¥·¥ß

Õ‘π‡∑Õπ—≈§“‚√μ‘¥‰¥â ·≈–‡ πÕ‡ªìπ ¡¡μ‘∞“π°“√‰À≈

¬âÕπ°≈—∫¢Õß‡≈◊Õ¥„π√–∫∫À≈Õ¥‡≈◊Õ¥§“‚√μ‘¥ (reverse

Fig. 5 Proposed pathway of local anesthetic reverse flow from the posterior superior alveolar artery to the orbit (arrows)
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carotid blood flow) ÷́Ëß ¡¡μ‘∞“ππ’È‰¥â√—∫°“√ π—∫ πÿπ

®“°ª√“°Ø°“√≥å∑’Ë§≈â“¬°—π„π‰À≈¬âÕπ°≈—∫¢Õß‡≈◊Õ¥

¿“¬„πÀ≈Õ¥‡≈◊Õ¥·¥ß‡√‡¥’¬≈ (radial artery) ‰ª¬—ßÀ≈Õ¥

‡≈◊Õ¥·¥ß —́∫§≈“‡«’¬π (subclavian artery)55 ·¡â§”

Õ∏‘∫“¬°≈‰°¢Õß ¡¡μ‘∞“ππ’È¬—ß‰¡à ¡∫Ÿ√≥å ·μà¡—π· ¥ß„Àâ

‡ÀÁπ«à“¬“™“ “¡“√∂‰À≈ «π∑“ß°—∫∑‘»°“√‰À≈¢Õß°√–· 

‡≈◊Õ¥‡ªìπª√“°Ø°“√≥å∑’Ë‡°‘¥¢÷Èπ‰¥â®√‘ß ®÷ß¡’ª√–‚¬™πå¡“°

„π π—∫ πÿπ°“√Õ∏‘∫“¬°“√·æ√à°√–®“¬¢Õß¬“™“ºà“π∑“ß

À≈Õ¥‡≈◊Õ¥·¥ß‰ª¬—ß‡∫â“μ“¢â“ßμâπ

Õ¬à“ß‰√°Áμ“¡ ‡π◊ËÕß®“°‡∫â“μ“·≈–·Õàß„μâ¢¡—∫¡’°“√

μ‘¥μàÕ°—πÕ¬à“ß„°≈â™‘¥∑”„Àâ¡’°“√‡ πÕ§”Õ∏‘∫“¬Õ◊Ëπ Ê

‡°’Ë¬«°—∫°≈‰°°“√‡°‘¥Õ“°“√·∑√° ấÕπμàÕÕ«—¬«–„π‡∫â“μ“

Õ’°∑’Ëπà“ π„® ‡™àπ °“√°√–®“¬¢Õß¬“™“ºà“π∑“ßÀ≈Õ¥

‡≈◊Õ¥¥” À√◊Õ√Õ¬·¬°¢Õß°√–¥Ÿ° ‡ªìπμâπ ´÷Ëß§”Õ∏‘∫“¬

‡À≈à“π’È°Á¡’‡Àμÿº≈∑’Ëπà“ π„® ·≈–‰¡à§«√¡Õß¢â“¡‡™àπ

‡¥’¬«°—π46,47,49,51

°“√≈¥Õ“°“√·∑√°´âÕπ∑’Ë¡’ “‡Àμÿ®“°À≈Õ¥‡≈◊Õ¥·¥ß

‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— 

‡ âπª√– “∑‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— ¡’μ”·Àπàß

Õ¬Ÿà Ÿß°«à“·≈–≈÷°°«à“À≈Õ¥‡≈◊Õ¥‚æ ∑’‡√’¬ ÿ́ªæ’‡√’¬Õ—≈«’

‚Õ≈— „π·Õàß„μâ¢¡—∫ √«¡∑—Èß¡’·¢πß∫—§‚§®‘ß®‘«—≈∑Õ¥¢«“ß

·π«·∑ß‡¢Á¡¥â«¬ ®÷ß¡’‚Õ°“ ∑’ËÀ≈Õ¥‡≈◊Õ¥·¥ß∂Ÿ°∑”≈“¬

·≈– àßº≈„Àâ‡°‘¥°âÕπ‡≈◊Õ¥¢—ßÀ√◊Õ¿“«–‰¡àæ÷ßª√– ß§åÕ◊Ëπ∑’Ë

°≈à“«¢â“ßμâπ μ”√“À≈“¬‡≈à¡18,25,27,30 ®÷ß·π–π”„Àâ©’¥

·∑√° ÷́¡ (infiltration injection) ·∑π°“√©’¥¬“™“

 –°¥ª√– “∑ ‚¥¬·∑ß‡¢Á¡¥â«¬§«“¡≈÷°‰¡à‡°‘π 10

¡‘≈≈‘‡¡μ√¢÷Èπ‰ª‡Àπ◊Õ®ÿ¥‡°“–¢Õß°≈â“¡‡π◊ÈÕ·°â¡‡æ’¬ß‡≈Á°

πâÕ¬‡æ◊ËÕÀ≈∫‡≈’Ë¬ß°“√∑”≈“¬·¢πß∫—§‚§®‘ß®‘«—≈ Õ¬à“ß‰√

°Áμ“¡°“√·∑ß‡¢Á¡‰¡à≈÷°·¡â®–™à«¬≈¥‚Õ°“ „π°“√‡°‘¥

°âÕπ‡≈◊Õ¥¢—ß ·μà„π∑“ß°≈—∫°—π®–∑”„Àâ°“√™“‡°‘¥¢÷Èπ‰¡à

 ¡∫Ÿ√≥åÀ√◊Õ‰¡à‡æ’¬ßæÕ„π°“√∑”À—μ∂°“√‡π◊ËÕß®“°¬“™“∑’Ë

©’¥‡¢â“‰ª®–Õ¬ŸàÀà“ß®“°‡ âπª√– “∑¡“°‡°‘π‰ª πÕ°®“°π’È

¡—°æ∫«à“°“√©’¥·∑√°´÷¡∑’Ë∑”„Àâ‡°‘¥°“√™“∑’Ë ¡∫Ÿ√≥åπ—Èπ

·∑â®√‘ß·≈â«‡ªìπ°“√©’¥ –°¥ª√– “∑‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈

«’‚Õ≈— ‚¥¬‰¡àμ—Èß„®25

Harn ·≈–§≥–18 ‰¥â‡ πÕ·π– “¡‡À≈’Ë¬¡·Ààß

§«“¡ª≈Õ¥¿—¬ (triangle of safety)  ”À√—∫°“√©’¥¬“™“

 –°¥ª√– “∑∑’Ë¡’§«“¡ª≈Õ¥¿—¬ Ÿß ‚¥¬ “¡“√∂À≈∫‡≈’Ë¬ß

À≈Õ¥‡≈◊Õ¥‰¥â¡“°°«à“√âÕ¬≈– 99 ‡π◊ËÕß®“°‡ªìπ∫√‘‡«≥∑’Ë

ª√“»®“°∑—ÈßÀ≈Õ¥‡≈◊Õ¥·¥ß·≈–À≈Õ¥‡≈◊Õ¥¥”∑Õ¥ºà“π

‚¥¬¡’¢Õ∫‡¢μ¢Õß “¡‡À≈’Ë¬¡∑“ß¥â“π≈à“ß‡ªìπμ”·Àπàß Ÿß

 ÿ¥¢Õß‡« μ‘∫Ÿ≈ (vestibule) À√◊Õ®ÿ¥‡°“–¢Õß°≈â“¡‡π◊ÈÕ·°â¡

¢Õß‡¢μ∑“ß¥â“πÀ≈—ß§◊Õ¢Õ∫À≈—ß¢Õß¢“°√√‰°√∫π ·≈–

¢Õ∫‡¢μ∑“ß¥â“π∫π§◊Õ·¢πß∫—§‚§®‘ß®‘«—≈ ·≈–·π–π”„Àâ

·∑ß‡¢Á¡∑’Ë®ÿ¥ Ÿß ÿ¥¢Õß‡« μ‘∫Ÿ≈∫√‘‡«≥¥â“π„°≈â°≈“ß¢Õß

øíπ°√“¡∫π´’Ë∑’Ë Õß¥â«¬§«“¡≈÷°ª√–¡“≥ 5-7 ¡‘≈≈‘‡¡μ√

·≈–∑”¡ÿ¡‰¡à‡°‘π 30 Õß»“°—∫√–π“∫ ∫øíπ ®–∑”„Àâ

ª≈“¬‡¢Á¡‡¢â“‰ªÕ¬Ÿà„π∫√‘‡«≥¢Õß “¡‡À≈’Ë¬¡·Ààß§«“¡

ª≈Õ¥¿—¬‰¥â (Fig. 6)

Fig. 6 The boundaries of Triangle of safety (triangular

space) are: inferior, superior fornix of vestibule

(buccinator attachment); posterior, the posterior

extent of the maxilla; superior, the buccogingival

branch of the posterior superior alveolar artery.

The needle is injected at an angle not to exceed

30 degrees to the occlusal plane.
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°“√¥Ÿ¥¬“™“°≈—∫ (aspiration) °àÕπ°“√‡¥‘π¬“™“

‡ªìπÕ’°«‘∏’°“√Àπ÷Ëß∑’Ë„™âμ√«® Õ∫«à“‡¢Á¡‰¥â∑”≈“¬À≈Õ¥

‡≈◊Õ¥À√◊Õ‰¡à ´÷Ëß¡’√“¬ß“π°“√æ∫‡≈◊Õ¥ª–ªπ‡¢â“ Ÿà°√–∫Õ°

©’¥¬“¿“¬À≈—ß°“√¥Ÿ¥¬“™“°≈—∫ª√–¡“≥√âÕ¬≈– 3.925,29

„π°“√ –°¥ª√– “∑‚æ ∑’‡√’¬ ÿ́ªæ’‡√’¬Õ—≈«’‚Õ≈—  ·μà∫“ß

§√—Èß°“√¥Ÿ¥¬“™“°≈—∫Õ“®‰¡à “¡“√∂ –∑âÕπ°“√∑”≈“¬

À≈Õ¥‡≈◊Õ¥‰¥â∑ÿ°§√—Èß°≈à“«§◊Õ∫“ß§√—Èßª≈“¬‡¢Á¡‰¥â∑”≈“¬

ºπ—ßÀ≈Õ¥‡≈◊Õ¥‚¥¬‰¡àæ∫‡≈◊Õ¥‰À≈¬âÕπ°≈—∫‡¢â“°√–∫Õ°

©’¥¬“À≈—ß®“°°“√¥Ÿ¥¬“™“°≈—∫ ‡π◊ËÕß®“°ª≈“¬‡¢Á¡Õ¬Ÿà„°≈â

ºπ—ßÀ≈Õ¥‡≈◊Õ¥®÷ß∑”„Àâºπ—ß¢ÕßÀ≈Õ¥‡≈◊Õ¥∂Ÿ°¥Ÿ¥¡“Õÿ¥

μ—πª≈“¬‡¢Á¡ ‡≈◊Õ¥®÷ß‰¡à “¡“√∂‰À≈¬âÕπ‡¢â“ Ÿà°√–∫Õ°

©’¥¬“‰¥â 29,30 ·μà°“√¥Ÿ¥¬“™“°≈—∫°àÕπ°“√‡¥‘π¬“™“π’È

¬—ß§ß‰¥â√—∫°“√·π–π”„Àâ°√–∑”‡ ¡Õ‡¡◊ËÕ©’¥¬“™“ –°¥

ª√– “∑‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈— À√◊Õ·¡â·μà°“√©’¥

·∑√°´÷¡„π∫√‘‡«≥øíπ°√“¡∫π √«¡∑—Èß°“√©’¥¬“™“¥â«¬«‘∏’

Õ◊Ëπ‡æ◊ËÕªÑÕß°—π°“√∑”Õ—πμ√“¬μàÕÀ≈Õ¥‡≈◊Õ¥24,26,28,37

·≈–‡æ◊ËÕªÑÕß°—π‰¡à„Àâºπ—ßÀ≈Õ¥‡≈◊Õ¥¡“Õÿ¥μ—πª≈“¬‡¢Á¡

§«√¥Ÿ¥¬“™“°≈—∫Õ¬à“ßπâÕ¬ 2 §√—Èß ‚¥¬À≈—ß®“°°“√¥Ÿ¥¬“

™“°≈—∫§√—Èß·√° §«√À¡ÿπ‡¢Á¡‰ªÕ¬à“ßπâÕ¬ 45 Õß»“

‡æ◊ËÕ„Àâ√–π“∫Àπâ“μ—¥¢Õß‡¢Á¡„π°“√¥Ÿ¥¬“™“°≈—∫§√—Èß∑’Ë 2

·μ°μà“ß®“°§√—Èß·√°·≈–ÕÕ°Àà“ß®“°ºπ—ßÀ≈Õ¥‡≈◊Õ¥

°“√À¡ÿπ‡¢Á¡¥—ß°≈à“«®–™à«¬ª√—∫μ”·Àπàß¢Õßª≈“¬‡¢Á¡„À¡à

„π°√≥’∑’Ë¡’°“√Õÿ¥μ—πª≈“¬‡¢Á¡„π°“√¥Ÿ¥¬“™“°≈—∫§√—Èß·√°

®÷ß™à«¬ªÑÕß°—π‰¡à„Àâºπ—ßÀ≈Õ¥‡≈◊Õ¥¡“Õÿ¥μ—πª≈“¬‡¢Á¡„π

°“√¥Ÿ¥¬“™“°≈—∫§√—Èß∑’Ë 2 ‰¥â 30,33

∫∑ √ÿª
À≈Õ¥‡≈◊Õ¥·¥ß‚æ ∑’‡√’¬´ÿªæ’‡√’¬Õ—≈«’‚Õ≈—  à«π∑’Ë

Õ¬ŸàπÕ°¢“°√√‰°√∫π√«¡∑—Èß·¢πß∫—§‚§®‘ß®‘«—≈¢Õß¡—π

‡ªìπ‚§√ß √â“ß ”§—≠∑’Ë∑—πμ·æ∑¬å§«√§”π÷ß∂÷ß¢≥–©’¥

¬“™“‡©æ“–∑’Ë‡æ◊ËÕ –°¥ª√– “∑‡≈’È¬ß∫√‘‡«≥øíπ°√“¡∫π

‡π◊ËÕß®“°Õ“®∑”„ÀâÀ≈Õ¥‡≈◊Õ¥·¥ßπ’È©’°¢“¥®π°àÕ„Àâ‡°‘¥

°âÕπ‡≈◊Õ¥‡≈◊Õ¥¢—ß À√◊Õ¬“™“Õ“®‡¢â“À≈Õ¥‡≈◊Õ¥·¥ß·≈–

°√–®“¬‰ª¬—ß∫√‘‡«≥‡∫â“μ“ °àÕ„Àâ‡°‘¥Õ“°“√·∑√° ấÕπ

μà“ß Ê μ“¡¡“‰¥â πÕ°®“°π’Èª≈“¬‡¢Á¡¬—ßÕ“®°√–μÿâπºπ—ß

À≈Õ¥‡≈◊Õ¥·¥ß∑”„Àâ‡°‘¥¿“«– ’́¥¢“«∫√‘‡«≥„∫Àπâ“‰¥â

·¡âÕ“°“√‡À≈à“π’È¡—°‡ªìπ‡æ’¬ßÕ“°“√™—Ë«§√“«·μà®–∑”„Àâ

ºŸâªÉ«¬√Ÿâ ÷°√”§“≠·≈– Ÿ≠‡ ’¬§«“¡ «¬ß“¡ √«¡∑—Èß¬—ß

≈¥§«“¡‡™◊ËÕ∂◊Õ∑—ÈßμàÕ°“√∫”∫—¥√—°…“∑“ß∑—πμ°√√¡·≈–

μàÕ§«“¡ “¡“√∂¢Õß∑—πμ·æ∑¬å∑”„Àâ°“√√—°…“¬ÿàß¬“°

¢÷Èπ‰¥â ¥—ßπ—Èπ∑—πμ·æ∑¬å®÷ß§«√μ√–Àπ—°·≈–‡¢â“„®∂÷ß

°“¬«‘¿“§»“ μ√å·≈–§«“¡·ª√º—π¢Õß‚§√ß √â“ßμà“ß Ê

‡æ◊ËÕ≈¥‚Õ°“ ‡ ’Ë¬ß„π°“√‡°‘¥Õ“°“√·∑√°´âÕπ πÕ°®“°π’È

¬—ß “¡“√∂Õ∏‘∫“¬ºŸâªÉ«¬‰¥âÕ¬à“ß∂Ÿ°μâÕß„π°√≥’∑’Ë‡°‘¥

Õ“°“√·∑√°´âÕπ¢÷Èπ

°‘μμ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥√Õß»“ μ√“®“√¬å«π‘¥“ »√’‰æ‚√®πå∏‘°Ÿ≈

 ”À√—∫§”·π–π”„π°“√‡¢’¬π∫∑§«“¡ ·≈–§ÿ≥‡®…Æ“  ∫“¬

 ”À√—∫°“√‡μ√’¬¡¿“æª√–°Õ∫∫∑§«“¡
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‡°≥±å√—∫‡√◊ËÕß¢Õß«‘∑¬“ “√∑—πμ·æ∑¬»“ μ√å¡À‘¥≈
«—μ∂ÿª√– ß§å¢Õß«‘∑¬“ “√

1. ‡æ◊ËÕ‡º¬·æ√à§«“¡√Ÿâ∑’Ë‰¥â®“°°“√«‘®—¬À√◊Õ»÷°…“§âπ§«â“∑“ß«‘™“°“√¥â“π∑—πμ·æ∑¬»“ μ√å ·≈– “¢“«‘™“«‘∑¬“»“ μ√å°“√·æ∑¬å∑’Ë‡°’Ë¬«¢âÕß
2. ‡æ◊ËÕ àß‡ √‘¡ π—∫ πÿπß“π«‘®—¬ ·≈–°“√§âπ§«â“∑’Ë¡’§ÿ≥§à“‡æ◊ËÕ§«“¡°â“«Àπâ“∑“ß«‘™“°“√
3. ‡æ◊ËÕ‡ªìπ ◊ËÕ —¡æ—π∏å∑“ß«‘™“°“√√–À«à“ß∑—πμ·æ∑¬å ·≈–ºŸâÕ◊Ëπ„π “¢“«‘™“∑’Ë‡°’Ë¬«¢âÕß„Àâ°â“«∑—π°“√‡ª≈’Ë¬π·ª≈ß§«“¡√Ÿâ∑’Ë¡’°“√æ—≤π“μ≈Õ¥‡«≈“
4. ‡æ◊ËÕ‡º¬·æ√à‡°’¬√μ‘§ÿ≥¢Õß ∂“∫—π
«‘∑¬“ “√π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ®“°§≥–∑—πμ·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬¡À‘¥≈

§”·π–π” ”À√—∫ºŸâπ‘æπ∏å∫∑§«“¡
°“√ àß∫∑§«“¡‡æ◊ËÕμ’æ‘¡æå∑’Ë

∫√√≥“∏‘°“√«‘∑¬“ “√∑—πμ·æ∑¬»“ μ√å¡À‘¥≈
    Àπà«¬ àß‡ √‘¡æ—≤π“∑“ß«‘™“°“√ μ÷° 4 ™—Èπ 9

        §≥–∑—πμ·æ∑¬»“ μ√å¡À“«‘∑¬“≈—¬¡À‘¥≈
               6 ∂ππ‚¬∏’ ‡¢μ√“™‡∑«’ °√ÿß‡∑æ¡À“π§√ 10400

               ‚∑√»—æ∑å 0-2660-7769 ‚∑√ “√ 0-2660-7767
               E-mail dtsrp@mahidol.ac.th

√Ÿª·∫∫∫∑§«“¡
1. ∫∑«‘∑¬“°“√ (Original article) ‰¥â·°à √“¬ß“πº≈ß“π«‘®—¬„À¡à À√◊Õ√“¬ß“π°“√ ”√«®∑“ß√–∫“¥«‘∑¬“ ∑’Ë¡’ª√–‚¬™πåμàÕ«‘™“™’æ

∑—πμ·æ∑¬å´÷Ëß‰¡à‡§¬μ’æ‘¡æå„π«‘∑¬“ “√„¥ Ê ¡“°àÕπ
2. ∫∑§«“¡ª√‘∑—»πå (Review article) ‰¥â·°à ∫∑§«“¡∑’Ë√«∫√«¡§«“¡√Ÿâ®“°μ”√“ Àπ—ß ◊Õ À√◊Õ«‘∑¬“ “√„À¡à À√◊Õ®“°º≈ß“π·≈–

ª√– ∫°“√≥å¢ÕßºŸâπ‘æπ∏å¡“‡√’¬∫‡√’¬ß¢÷Èπ ‚¥¬¡’°“√«‘‡§√“–Àå «‘®“√≥å ‡ª√’¬∫‡∑’¬∫ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡≈÷°´÷ÈßÀ√◊Õ‡°‘¥§«“¡°√–®à“ß„π‡√◊ËÕßπ—Èπ¡“°¬‘Ëß¢÷Èπ
3. √“¬ß“πºŸâªÉ«¬ (Care report) ‰¥â·°à √“¬ß“π°√≥’»÷°…“¢ÕßºŸâªÉ«¬´÷Ëß§√Õ∫§≈ÿ¡∂÷ß≈—°…≥–Õ“°“√‡∑§π‘§°“√«‘π‘®©—¬‚√§ √«¡∑—Èß°“√

μ‘¥μ“¡ª√–‡¡‘πº≈°“√√—°…“
4. ª°‘≥°– (Miscellany) ‰¥â·°à ∫∑§«“¡∑—Ë«‰ª ¢âÕ§‘¥‡ÀÁπ‡ πÕ·π– ‡ªìπ√“¬ß“π —Èπ Ê ∑“ß«‘™“°“√∑’Ë‡°’Ë¬«°—∫∑—πμ·æ∑¬å À√◊Õ∫∑§«“¡

∑∫∑«π§«“¡√Ÿâ ‡√◊ËÕß·ª≈ ¬àÕ§«“¡®“°«‘∑¬“ “√μà“ßª√–‡∑»
°“√‡μ√’¬¡∫∑§«“¡

(‡√‘Ë¡„™âμ—Èß·μà ªï∑’Ë 30 ©∫—∫∑’Ë 1 æ.». 2553 ‡ªìπμâπ‰ª)
1. μâπ©∫—∫  àßμâπ©∫—∫ 1 ™ÿ¥  ”‡π“ 4 ™ÿ¥ ‰¡àμâÕß‡¬Á∫°√–¥“… „™â§≈‘ªÀπ’∫¡“‡ªìπ™ÿ¥ Ê  ”À√—∫¿“æª√–°Õ∫·≈–μ“√“ß àß®”π«π 3 ™ÿ¥

æ‘¡æå‚¥¬„™â‚ª√·°√¡ WORD ·∫∫Õ—°…√§Õ‡¥’¬π‘« (Cordia New) ¢π“¥ 16 ·≈–¡’√–¬–Àà“ß√–À«à“ß∫√√∑—¥ Õß™àÕß (double spacing) æ‘¡æåÀπâ“‡¥’¬«≈ß
∫π°√–¥“…æ‘¡æå —Èπ¢π“¥‡Õ ’Ë (A4) æ‘¡æå„ÀâÀà“ß®“°¢Õ∫°√–¥“… 2.5 ‡´πμ‘‡¡μ√∑ÿ°¥â“π æ√âÕ¡„ àÀ¡“¬‡≈¢Àπâ“°”°—∫∑“ß¡ÿ¡¢«“∫π∑ÿ°Àπâ“ §«“¡¬“«
¢Õß∫∑§«“¡§«√Õ¬Ÿà√–À«à“ß 10-20 Àπâ“°√–¥“…æ‘¡æå —Èπ´÷Ëß√«¡√Ÿª¿“æ·≈–μ“√“ß¥â«¬ ‚¥¬®”π«π√Ÿª¿“æ·≈–μ“√“ß∑—ÈßÀ¡¥‰¡à§«√‡°‘π 10 Àπâ“

2. ¿“…“ „™â¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…°Á‰¥â À“°‡ªìπ∫∑§«“¡¿“…“‰∑¬„Àâ„™âμ—« –°¥μ“¡æ®π“πÿ°√¡©∫—∫√“™∫—≥±‘μ¬ ∂“π (©∫—∫
≈à“ ÿ¥ªï æ.». 2542) À“°‡ªìπ∫∑§«“¡¿“…“Õ—ß°ƒ…μâÕßºà“π°“√μ√«® Õ∫®“°‡®â“¢Õß¿“…“π—Èπ Ê °àÕπ‡æ◊ËÕ§«“¡∂Ÿ°μâÕß°àÕπ àßμ’æ‘¡æå °“√„™âμ—«‡≈¢„π
∫∑§«“¡ „Àâ„™â‡≈¢Õ“√∫‘°‡∑à“π—Èπ

3. Àπà«¬¡“μ√∞“π°“√«—¥ (unit of measurement) ‰¥â·°à Àπà«¬¢Õß§«“¡¬“« §«“¡ Ÿß πÈ”Àπ—° ª√‘¡“μ√ ‡ªìπμâπ §«√„™â√–∫∫
‡¡μ√‘° (metric units) Õÿ≥À¿Ÿ¡‘§«√„™â‡ªìπÕß»“‡´≈‡´’¬  §«“¡¥—π§«√„™â‡ªìπ¡‘≈≈‘‡¡μ√ª√Õ∑ (¡¡.ª√Õ∑) °“√«—¥∑“ß‚≈À‘μ (hematologic) ·≈–∑“ß‡§¡’§≈‘π‘°
(clinical chemistry) §«√„™âÀπà«¬‡ªìπ√–∫∫‡¡μ√‘° Àπà«¬°“√«—¥Õ◊Ëπ Ê §«√„™â·∫∫¡“μ√∞“π “°≈π‘¬¡ §”¬àÕ·≈– —≠≈—°…≥å„™â‡©æ“–§”¬àÕ¡“μ√∞“π (stan-
dard abbreviation) ‰¡à§«√„™â§”¬àÕ„π™◊ËÕ‡√◊ËÕß·≈–∫∑§—¥¬àÕ ‡™àπ «‘π“∑’ (sec.) π“∑’ (min.) §”‡μÁ¡¢Õß§”¬àÕ§«√Õâ“ß‰«âμàÕ∑â“¬§”¬àÕ§√—Èß·√°„π‡π◊ÈÕ‡√◊ËÕß ¬°‡«âπ
‡ªìπÀπà«¬¡“μ√∞“π„π°“√«—¥ °“√√–∫ÿ´’Ëøíπ Õ“®„™â°“√‡√’¬°™◊ËÕÕ¬à“ß‡¥’¬« ‡™àπ øíπ‡¢’È¬«∫π´â“¬ (À√◊Õ upper left canine „π∫∑§«“¡¿“…“Õ—ß°ƒ…) À√◊Õ„™â
 —≠≈—°…≥åμ“¡√–∫∫ FDI two-digit notation ·≈–¡’™◊ËÕ„π«ß‡≈Á∫μàÕ∑â“¬‡©æ“–§√—Èß·√°∑’Ë°≈à“«∂÷ß ‡™àπ øíπ ´’Ë 31 (øíπμ—¥´’Ë°≈“ß≈à“ß´â“¬)

4. ¿“æª√–°Õ∫ (Figure) ™◊ËÕ·≈–§”∫√√¬“¬„Àâæ‘¡æå„μâ¿“æ ·≈–μ“¡∑’ËÕâ“ß∂÷ß„π∫∑§«“¡‡ªìπ¿“…“Õ—ß°ƒ…‡∑à“π—Èπ‚¥¬‡√’¬ßμ“¡≈”¥—∫¿“æ
·≈–„™âμ—«‡≈¢Õ“√∫‘° æ‘¡æå„π°√–¥“…·¬°·ºàπμà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß¢Õß∫∑§«“¡  —≠≈—°…≥å ≈Ÿ°»√ μ—«Õ—°…√„π¿“æ§«√‡ÀÁπ‰¥â™—¥‡®π ‡«âπ∑’Ë«à“ß„π‡π◊ÈÕ
‡√◊ËÕßæ√âÕ¡∑—Èß‡¢’¬π·®âß‰«â„π°√Õ∫ ¥—ßμ—«Õ¬à“ß

¿“æ∂à“¬ „™â‰¥â∑—Èß¿“æ ’À√◊Õ¢“«¥” „π°√≥’‡ªìπ¿“æ∂à“¬„ÀâÕ—¥¥â«¬°√–¥“…¡—π¢π“¥ 8.9X14 ´¡. (‚ª °“√å¥)  ·≈–¿“æ∂à“¬μâÕß™—¥‡®π
§«√∫Õ°™◊ËÕ‡√◊ËÕß ™◊ËÕºŸâ‡¢’¬π À¡“¬‡≈¢μ“¡≈”¥—∫¢Õß¿“æ·≈–∑”‡§√◊ËÕßÀ¡“¬· ¥ß¢Õ∫∫π¢Õß¿“æ·≈–„ à´Õß·¬°μà“ßÀ“° °√≥’‡ªìπ¿“æ·∫∫¥‘®‘∑μÕ≈
(digital) §«√¡’·øÑ¡¢âÕ¡Ÿ≈·¬°μà“ßÀ“°‰¡à§«√ Õ¥·∑√°„π‡π◊ÈÕ‡√◊ËÕß ‚¥¬„™â√Ÿª·∫∫„¥°Á‰¥â ‡™àπ (gps, fpg) μâÕß “¡“√∂‡ªî¥‰¥â¥â«¬‚ª√·°√¡®—¥°“√¿“æ
(adobe photoshop) ·≈–§«√∫—π∑÷°¿“æ≈ß„π·ºàπ∫—π∑÷° (diskette) À√◊Õ ´’¥’√Õ¡ (CD ROM) ¥â«¬§«“¡≈–‡Õ’¬¥¢Õß¿“æ‰¡àπâÕ¬°«à“ 300 ¥’æ’‰Õ (dpi)
°√≥’¿“æ≈“¬‡ âπ °√“ø À√◊Õ·ºπ¿Ÿ¡‘ „Àâ‡¢’¬πÀ√◊Õæ‘¡æå≈ß∫π°√–¥“…¡—π §«√„™âÀ¡÷° ’¥” ·≈–μâÕß¡’§”∫√√¬“¬·°πμ—Èß (ordinate) ·≈–·°ππÕπ (abscissa)

5. ¿“æ√—ß ’ „Àâ∂à“¬√Ÿª®“°øî≈å¡‡Õ°´‡√¬åμâπ©∫—∫‡ ’¬°àÕπ ·≈â«π”‰ªÕ—¥‡ªìπ¿“æ¢“«-¥” ‰¡à§«√Õ—¥¿“æ®“°øî≈å¡‡Õ°´‡√¬å ‡æ√“–®–‰¥â¿“æ∑’Ë
º‘¥®“°§«“¡‡ªìπ®√‘ß ·≈–‰¡à§«√π”¿“æ√—ß ’‰ª°√“¥¿“æ (scan) ‡æ◊ËÕ·ª≈ß‡ªìπ¿“æª√–°Õ∫√Ÿª·∫∫¥‘®‘μÕ≈

6. μ“√“ß (Table)
1. μâÕß∑”μ“√“ß·¬°μà“ßÀ“°®“°‡π◊ÈÕ‡√◊ËÕß ‚¥¬æ‘¡æåÀπâ“≈– 1 μ“√“ß ‡«âπ∑’Ë«à“ß„π‡π◊ÈÕ‡√◊ËÕßæ√âÕ¡∑—Èß‡¢’¬π·®âß‰«â„π°√Õ∫ §”Õ∏‘∫“¬¿“æ„™â

¿“…“Õ—ß°ƒ…
2. μâÕß¡’™◊ËÕ (Title) ∑’Ë —Èπ ◊ËÕ‡π◊ÈÕÀ“¢Õßμ“√“ß ¡’‡≈¢°”°—∫μ“¡≈”¥—∫∑’ËÕâ“ß∂÷ß„π∫∑§«“¡ „Àâæ‘¡æå‡Àπ◊Õμ“√“ß §”∫√√¬“¬μ“√“ß„Àâæ‘¡æå

μàÕ®“°™◊ËÕμ“√“ß·≈–§«√¡’‡©æ“–∑’Ë ”§—≠·≈–®”‡ªìπ

„ à¿“æ∑’Ë 1



3. ‡™‘ßÕ√√∂ (Footnote) „μâμ“√“ß ∫√√¬“¬§”¬àÕ  —≠≈—°…≥å À√◊Õ‡§√◊ËÕßÀ¡“¬∑’Ëª√“°Ø„πμ“√“ß μ≈Õ¥®π§à“∑¥ Õ∫∑“ß ∂‘μ‘ (∂â“¡’) Õ¬à“ß
§√∫∂â«π ‡™‘ßÕ√√∂‰¡à§«√„™â‡≈¢°”°—∫‡æ√“–Õ“® —∫ π°—∫‡≈¢°”°—∫¢Õß‡Õ° “√Õâ“ßÕ‘ß „Àâ„™â‡ªìπ —≠≈—°…≥å μ—«Õ¬à“ß ‡™àπ *, +, #, ** ‡ªìπμâπ

4. ‰¡àμâÕß¡’‡ âπ¥‘Ëß·≈–‡ âπ¢«“ß„πμ“√“ß ‰¡àμâÕß¡’°√Õ∫μ“√“ß
°“√„™â¿“æª√–°Õ∫∑’Ë¡“®“°·À≈àßÕ◊Ëπ μâÕß¡’Àπ—ß ◊Õ§”¬‘π¬Õ¡®“°‡®â“¢Õß¿“æÀ√◊ÕºŸâ∂◊Õ≈‘¢ ‘∑∏‘Ï¿“æ ·≈–‡¢’¬π°”°—∫‰«â

√Ÿª·∫∫¢Õß°“√‡μ√’¬¡∫∑«‘∑¬“°“√
 à«π∑’ËÀπ÷Ëß ∫∑§«“¡«‘∑¬“°“√§«√ª√–°Õ∫¥â«¬À—«¢âÕμà“ß Ê ¥—ßμàÕ‰ªπ’È
1. ™◊ËÕ‡√◊ËÕß (Title) §«“¡¬“« ‰¡à‡°‘π 100 μ—«Õ—°…√ §«√¡’≈—°…≥–‡ªìπ¢âÕ§«“¡°√–™—∫  ◊ËÕ§«“¡À¡“¬¢Õß‡√◊ËÕßÕ¬à“ß™—¥‡®π
2. ™◊ËÕºŸâπ‘æπ∏å (Author) ™◊ËÕ·≈–π“¡ °ÿ≈‡∑à“π—Èπ ∂â“¡’ºŸâ‡¢’¬πÀ≈“¬§π„Àâ‡√’¬ß≈”¥—∫§«“¡ ”§—≠μàÕ‡√◊ËÕß√“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫ºŸâ‡¢’¬π ‡™àπ

«ÿ≤‘°“√»÷°…“ μ”·Àπàß∑“ß«‘™“°“√  ∂“∫—π∑’Ë∑”ß“π À√◊Õ∑’ËÕ¬Ÿà∑’Ëμ‘¥μàÕ‰¥â –¥«°
3. ºŸâπ‘æπ∏å´÷Ëß√—∫º‘¥™Õ∫μ‘¥μàÕ‡°’Ë¬«°—∫∫∑§«“¡ (Correspondence author) ¡’™◊ËÕºŸâπ‘æπ∏å‡æ’¬ß§π‡¥’¬« π“¡ °ÿ≈ μ”·Àπàß∑“ß

«‘™“°“√  ∂“π∑’Ë∑”ß“π À¡“¬‡≈¢‚∑√»—æ∑å∑’Ë∑”ß“π À¡“¬‡≈¢‚∑√»—æ∑å¡◊Õ∂◊Õ ‚∑√ “√ √«¡∑—ÈßÕ’‡¡≈å (E-mail) ∑’Ë “¡“√∂μ‘¥μàÕ‰¥â –¥«°·≈–√«¥‡√Á«
4. ·À≈àß‡ß‘π∑ÿπ (Research grant) „Àâ∫Õ°√“¬≈–‡Õ’¬¥ ·À≈àß∑ÿπ π—∫ πÿπ°“√»÷°…“ ‡√’¬ßμ“¡≈”¥—∫¥—ßπ’È ™◊ËÕ∑ÿπ ™◊ËÕ ∂“∫—π∑’Ë„Àâ∑ÿπ

ªï∑’Ë‰¥â√—∫∑ÿπ À¡“¬‡≈¢¢Õß∑ÿπ«‘®—¬ (∂â“¡’)
 à«π∑’Ë Õß ¡’√“¬≈–‡Õ’¬¥¥—ßπ’È
1. ∫∑§—¥¬àÕ (Abstract) ¡’§«“¡¬“«‰¡à‡°‘π 250 §” ª√–°Õ∫¥â«¬À—«¢âÕ¥—ßπ’È

- «—μ∂ÿª√– ß§å (Objective) ®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“√«¡∑—ÈßÕâ“ß∂÷ß ¡¡μ‘∞“π¢Õß°“√»÷°…“
- «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“ (Materials and methods) «— ¥ÿÕÿª°√≥åÀ√◊ÕºŸâªÉ«¬∑’Ëπ”¡“»÷°…“ ®”π«π ™π‘¥ ª√–‡¿∑ «‘∏’°“√»÷°…“

À√◊Õ«‘∏’°“√∑¥≈Õß ·≈– ∂‘μ‘∑’Ëπ”¡“„™â
- º≈°“√»÷°…“ (Results) º≈∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß ·≈–°“√«‘‡§√“–Àå∑“ß ∂‘μ‘
- ∫∑ √ÿª (Conclusion) º≈°“√»÷°…“∑’Ë ”§—≠∑’Ë‰¥â®“°°“√∑¥≈Õß
- √À— §” (Key words) 3-6 §” „Àâ‡√’¬ß§” ”§—≠μ“¡Õ—°…√·≈–∂â“‡ªìπ¿“…“Õ—ß°ƒ…§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬®ÿ≈¿“§ (,)
- °“√‡μ√’¬¡∫∑§«“¡ª√‘∑—»πå „π°“√‡¢’¬π∫∑§—¥¬àÕ§«√¡’À—«¢âÕ¥—ßπ’È

- «—μ∂ÿª√– ß§å (Objective) ®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“√«¡∑—ÈßÕâ“ß∂÷ß ¡¡μ‘∞“π¢Õß°“√»÷°…“
- √À— §” (Key words) 3-6 §”„Àâ‡√’¬ß§” ”§—≠μ“¡Õ—°…√·≈–§—Ëπ¥â«¬‡§√◊ËÕßÀ¡“¬®ÿ≈¿“§ (,)

 à«π∑’Ë “¡ ‡π◊ÈÕ‡√◊ËÕßæ‘¡æå‡ªìπ¿“…“‰∑¬À√◊ÕÕ—ß°ƒ…°Á‰¥â
À—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß
æ‘¡æå„Àâ™‘¥À—«·∂«´â“¬¡◊Õ ÿ¥ ·μà≈–À—«¢âÕ„Àâ¢÷Èπ°√–¥“…·ºàπ„À¡à ´÷Ëß∫∑«‘∑¬“°“√ ·≈–∫∑§«“¡ª√‘∑—»πå®–„™âÀ—«¢âÕ‡À¡◊Õπ°—π∑ÿ°ª√–°“√ ‚¥¬

‡√’¬ß≈”¥—∫À—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß¥—ßπ’È
1. ∫∑π” (Introduction) ‡ªìπ à«π°≈à“«π”‚¥¬Õ“»—¬°“√μ√«®‡Õ° “√ ¢âÕ¡Ÿ≈®“°√“¬ß“π«‘®—¬ §«“¡√Ÿâ ·≈–À≈—°∞“πμà“ß Ê ®“°Àπ—ß ◊ÕÀ√◊Õ

«‘∑¬“ “√∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë»÷°…“ ·≈–°≈à“«∂÷ß‡Àμÿº≈À√◊Õ§«“¡ ”§—≠¢Õßªí≠À“„π°“√»÷°…“  ¡¡μ‘∞“π¢Õß°“√»÷°…“ μ≈Õ¥®π«—μ∂ÿª√– ß§å¢Õß
°“√»÷°…“„Àâ™—¥‡®π ¢Õ∫‡¢μ ·≈–«‘∏’°“√¥”‡π‘π°“√«‘®—¬ §«√¡’°“√°≈à“«Õâ“ß∂÷ß∫∑§«“¡À√◊Õ‡Õ° “√∑’Ë‡°’Ë¬«¢âÕß°—∫‡√◊ËÕß∑’Ë°”≈—ß∑”°“√«‘®—¬ ‡æ◊ËÕ· ¥ß§«“¡
 —¡æ—π∏å¢Õßß“π∑’Ë‡ πÕ„π∫∑§«“¡π’È°—∫§«“¡√Ÿâ‡¥‘¡‡∑à“∑’Ë∑√“∫°—πÕ¬Ÿà ‡ªìπ à«π¢Õß∫∑§«“¡∑’Ë∫Õ°‡Àμÿº≈ π”‰ª Ÿà°“√»÷°…“ ·μà‰¡àμâÕßμ√«®‡Õ° “√ (Litera-
ture Review) ∑’Ë‰¡à‡°’Ë¬«°—∫®ÿ¥¡ÿàßÀ¡“¬¢Õß°“√»÷°…“ §«√‡ªìπ à«π∑’ËÕ∏‘∫“¬„ÀâºŸâÕà“π√Ÿâ«à“®–μÕ∫§”∂“¡Õ–‰√ „Àâ√«¡«—μ∂ÿª√– ß§å¢Õß°“√»÷°…“‡ªìπ√âÕ¬
·°â«„π à«π∑â“¬¢Õß∫∑π” ·μà‰¡àμâÕß‡¢’¬πº≈°“√»÷°…“·≈– √ÿª

2. «— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√»÷°…“ (Materials and methods) °≈à“«∂÷ß√“¬≈–‡Õ’¬¥¢Õß«— ¥ÿÕÿª°√≥å ™◊ËÕ‡§¡’¿—≥±å ·À≈àß∑’Ë¡“ ≈—°…≥–
‡©æ“–À√◊Õ√“¬≈–‡Õ’¬¥¢ÕßÕÿª°√≥å‡§√◊ËÕß¡◊Õ‡§√◊ËÕß„™âμà“ß Ê ¢—ÈπμÕπ¢Õß°“√∑¥≈Õß ¡“μ√°“√∑’Ë„™â»÷°…“ «‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈ «‘∏’°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–
 ∂‘μ‘∑’Ëπ”¡“„™â«‘‡§√“–Àå¢âÕ¡Ÿ≈

3. º≈°“√»÷°…“ (Results) · ¥ßº≈∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß·≈–«‘‡§√“–Àåº≈ §«√®”·π°ÕÕ°‡ªìπÀ¡«¥À¡Ÿà·≈– —¡æ—π∏å°—∫«—μ∂ÿª√– ß§å
¢Õß°“√»÷°…“ §«√„™â¿“æª√–°Õ∫ μ“√“ß °√“ø À√◊Õ·ºπ¿Ÿ¡‘·ª≈§«“¡À¡“¬¢Õßº≈∑’Ë§âπæ∫À√◊Õ«‘‡§√“–Àå Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß √ÿª‡ª√’¬∫‡∑’¬∫°—∫
 ¡¡ÿμ‘∞“π∑’Ë«“ß‰«â μ“¡«‘∏’∑“ß ∂‘μ‘∑’Ë«‘‡§√“–Àå

4. ∫∑«‘®“√≥å (Discussion) «‘®“√≥å‰¥âμ—Èß·μà«—μ∂ÿª√– ß§å  ¡¡ÿμ‘∞“π¢Õß°“√«‘®—¬ º≈∑’Ë‰¥â®“°°“√»÷°…“‡À¡◊ÕπÀ√◊Õ·μ°μà“ß‰ª®“°º≈ß“π∑’Ë
¡’ºŸâ√“¬ß“π‰«â°àÕπÀ√◊Õ‰¡à Õ¬à“ß‰√ ‡æ√“–‡Àμÿ„¥®÷ß‡ªìπ‡™àππ—Èπ ‡æ◊ËÕ„Àâ¡’§«“¡‡¢â“„®À√◊Õ‡°‘¥§«“¡√Ÿâ„À¡à∑’Ë‡°’Ë¬«¢âÕß°—∫ß“π«‘®—¬π—Èπ √«¡∑—Èß¢âÕ¥’ ¢âÕ‡ ’¬¢Õß
«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√ ‡ πÕ·π–§«“¡§‘¥‡ÀÁπ„À¡à Ê ªí≠À“μà“ß Ê ∑’Ë‰¥â®“°°“√»÷°…“∑¥≈Õß§√—Èßπ’È

5. ∫∑ √ÿª (Conclusion) º≈‚¥¬¬àÕ¢Õß°“√»÷°…“ º≈∑’Ë‰¥âμ√ß°—∫«—μ∂ÿª√– ß§å°“√«‘®—¬À√◊Õ‰¡à
6. °‘μμ‘°√√¡ª√–°“» (Acknowledgements) °≈à“«¢Õ∫§ÿ≥μàÕÕß§å°√ Àπà«¬ß“π À√◊Õ∫ÿ§§≈∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ√à«¡¡◊Õ„π°“√«‘®—¬
7. ‡Õ° “√Õâ“ßÕ‘ß (References) „ àμ—«‡≈¢Õ“√∫‘°À≈—ß¢âÕ§«“¡À√◊ÕÀ≈—ß™◊ËÕ∫ÿ§§≈‡®â“¢Õß¢âÕ§«“¡∑’ËÕâ“ß∂÷ß „ÀâÕâ“ßÕ‘ß¥â«¬μ—«‡≈¢∑’Ë‡ªìπμ—«¬°

(superscript) À≈—ß¢âÕ§«“¡ ´÷Ëß‡√’¬ßÀ¡“¬‡≈¢ 1, 3, 6 À√◊ÕÀ¡“¬‡≈¢ 1-3 ™‘¥´â“¬‡ ¡Õ·≈–‰¡àμâÕß„ à«ß‡≈Á∫ ‡√’¬ßμ“¡≈”¥—∫°àÕπÀ≈—ß∑’Ë°≈à“«∂÷ß„π∫∑§«“¡
∂â“μâÕß°“√Õâ“ßÕ‘ß´È”„Àâ„™âÀ¡“¬‡≈¢‡¥‘¡

°“√‡¢’¬π‡Õ° “√Õâ“ßÕ‘ß „™â°“√Õâ“ßÕ‘ßμ“¡√–∫∫·«π§Ÿ‡«Õ√å (Vancouver system) ™◊ËÕ«“√ “√„Àâ„™â™◊ËÕ¬àÕμ“¡√Ÿª·∫∫°“√‡¢’¬πÕâ“ßÕ‘ß„π Pubmed
(http://www.ncbi.nlm.nih.gov/entrez/query.fcgi) „π°√≥’∑’Ë™◊ËÕ¬àÕ«“√ “√‰¡àª√“°Ø„π PubMed „Àâ„™â™◊ËÕ¬àÕ«“√ “√μ“¡ Index Medicus ‚¥¬¡’μ—«Õ¬à“ß¥—ßπ’È

7.1 °“√Õâ“ßÕ‘ß«“√ “√
∂â“ºŸâπ‘æπ∏å‰¡à‡°‘π 6 §π „Àâ„ à™◊ËÕ∑ÿ°§π∂â“¡“°°«à“ 6 §π„Àâ„ à 6 §π·√°μ“¡¥â«¬ çet al.é ∂â“‡ªìπ¿“…“Õ—ß°ƒ… À√◊Õ ç·≈–§≥–é ∂â“‡ªìπ

¿“…“‰∑¬
7.1.1 «“√ “√¿“…“Õ—ß°ƒ… ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß. μ—«Õ¬à“ß (¢÷Èπμâπ¥â«¬π“¡ °ÿ≈ μ“¡¥â«¬

Õ—°…√μ—«·√°¢Õß™◊ËÕμâπ·≈–™◊ËÕ°≈“ß  à«πªï∑’Ëæ‘¡æå‡ªìπªï§√‘ μå»—°√“™)
μ—«Õ¬à“ß Harnirattisai C, Inokoshi S, Shimada Y, Hosada H. Interfacial morphology of an adhesive composite resin and etched

caries-affected dentin. Oper Dent 1992; 17: 222-8.



7.1.2 «“√ “√¿“…“‰∑¬ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß. μ—«Õ¬à“ß (™◊ËÕºŸâπ‘æπ∏å„Àâ„™â™◊ËÕ‡μÁ¡∑—Èß™◊ËÕμ—«
·≈–π“¡ °ÿ≈ ·≈–ªï∑’Ëæ‘¡æå‡ªìπªïæÿ∑∏»—°√“™)

μ—«Õ¬à“ß ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ≥—∞æß»å  ‘√‘π∑«—≤πå, «’√–»—°¥‘Ï ‰æ√—™‡«∑¬å, ª√–¿“°√ ®”πßª√– “∑æ√. ª√– ‘∑∏‘¿“æ
¢Õß¬“™“Õ“√åμ‘‡§π·≈–¬“™“≈‘‚¥‡§π„π°“√ºà“μ—¥øíπ°√“¡§ÿ¥≈à“ß´’Ë∑’Ë “¡. « ∑—πμ ¡À‘¥≈ 2548; 25: 59-66.

7.1.3 ºŸâπ‘æπ∏å∑’Ë‡ªìπÕß§å°√ ™◊ËÕÕß§å°√. ™◊ËÕ∫∑§«“¡. ™◊ËÕ«“√ “√ ªï∑’Ëæ‘¡æå; ªï∑’Ë: Àπâ“∑’ËÕâ“ßÕ‘ß.
μ—«Õ¬à“ß §≥–ºŸâ‡™’Ë¬«™“≠®“° ¡“§¡Õÿ√‡«™·Ààßª√–‡∑»‰∑¬. ‡°≥±å°“√«‘π‘®©—¬·≈–·π«∑“ß°“√ª√–‡¡‘π°“√ Ÿ≠‡ ’¬ ¡√√∂¿“æ¢Õß

‚√§√–∫∫°“√À“¬„®‡π◊ËÕß®“°°“√ª√–°Õ∫Õ“™’æ. ·æ∑¬ ¿“ “√ 2538; 24: 190-204.
Council on Dental Materials and Devices. New American Dental Association Specification No. 27 for direct filling resins. J Am Dent Assoc

1977; 94: 1191-4.
7.2 °“√Õâ“ßÕ‘ßÀπ—ß ◊Õ

7.2.1 ºŸâπ‘æπ∏å∑’Ë‡ªìπºŸâ‡¢’¬π ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕÀπ—ß ◊Õ §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ë
μ—«Õ¬à“ß ¡π—  ‚√®πå«π“°“√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈. øíπ§ÿ¥ æ‘¡æå§√—Èß∑’Ë 1. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå ÿ∑∏‘- “√°“√æ‘¡æå; 2530: 14-15.
Ringsven MK, Bond D. Gerotology and leadership skills for nurses. 2nd ed. Albany (NY): Delmar Publishers; 1996: 215-30.
7.2.2 ºŸâπ‘æπ∏å∑’Ë‡ªìπÕß§å°√ ™◊ËÕÕß§å°√. ™◊ËÕÀπ—ß ◊Õ. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå.
μ—«Õ¬à“ß Õß§å°√ºŸâ∫√‘À“√§≥–∑—πμ·æ∑¬»“ μ√å·Ààßª√–‡∑»‰∑¬. øíπ¥’¡’„™âμ≈Õ¥™’«‘μ. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå∫√‘…—∑™—μ‡μÕ√å

·Õπ¥åÕ‘ß§å; 2538.
Virginia Law Foundation. The medical and legal implication of AIDS. Chalottevill: The Foundation; 1987.
7.2.3 ºŸâπ‘æπ∏å∑’Ë‡ªìπºŸâ‡¢’¬π·≈–∫√√≥“∏‘°“√„πμ”√“ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑∑’ËÕâ“ßÕ‘ß. „π: ™◊ËÕ∫√√≥“∏‘°“√, (∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â in)

∫√√≥“∏‘°“√. ™◊ËÕÀπ—ß ◊Õ. §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå.Àπâ“∑’ËÕâ“ßÕ‘ß.
μ—«Õ¬à“ß  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈. ¿“«–·∑√°´âÕπ‡©æ“–∑’Ë®“°°“√©’¥¬“™“‡©æ“–∑’Ë. „π:  ÿ∑—» √—°ª√– ‘∑∏‘Ï-°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“

‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥; 2548: 333-50.
Yamada KM. Fibronectin and other cell interactive glycoproteins. In: Hay ED, editor. Cell biology of extracellular matrix. 2nd ed. New York:

Plenum Press; 1991: 111-46.
7.2.4 ºŸâπ‘æπ∏åÀ≈“¬§π‚¥¬·¬°‡¢’¬π‡©æ“–∫∑·≈–¡’∫√√≥“∏‘°“√¢ÕßÀπ—ß ◊Õ ™◊ËÕºŸâπ‘æπ∏å. ™◊ËÕ∫∑∑’ËÕâ“ßÕ‘ß. „π: ™◊ËÕ∫√√≥“∏‘°“√,

(∂â“‡ªìπ¿“…“Õ—ß°ƒ…„™â In) ∫√√≥“∏‘°“√. ™◊ËÕÀπ—ß ◊Õ. §√—Èß∑’Ëæ‘¡æå. ‡¡◊Õß∑’Ëæ‘¡æå:  ”π—°æ‘¡æå; ªï∑’Ëæ‘¡æå. Àπâ“∑’ËÕâ“ß∂÷ß.
μ—«Õ¬à“ß  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√. °“¬«‘¿“§„π°“√©’¥¬“™“‡©æ“–∑’Ë. „π:  ÿ∑—» √—°-ª√– ‘∑∏‘Ï°Ÿ≈, ∫√√≥“∏‘°“√.

μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√: ‚√ßæ‘¡æå‡∑Á°´å-·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥; 2548: 99-146.
Philipps SJ, Whisnant JP. Hypertension and stroke. In:Largh JH, Brenner BM, editors. Hypertension:patophysiology, diagnosis, and

management. 2nd ed. New York:Raven Press; 1995: 465-78.
°“√æ‘®“√≥“°≈—Ëπ°√Õß

∫∑§«“¡®–‰¥â√—∫°“√æ‘®“√≥“°≈—Ëπ°√Õß‚¥¬ºŸâ∑√ß§ÿ≥«ÿ≤‘„π “¢“«‘™“π—Èπ Ê  Õ¬à“ßπâÕ¬ 2 ∑à“π ‚¥¬„™â‡«≈“ª√–¡“≥ 4 ∂÷ß 8  —ª¥“Àå ®“°π—Èπ
®–·®âßº≈°“√æ‘®“√≥“„ÀâºŸâ‡¢’¬π∑√“∫

μâπ©∫—∫∑’Ë‰¥â√—∫°“√æ‘®“√≥“‡æ◊ËÕ®–μ’æ‘¡æå„π«‘∑¬“ “√ ∫√√≥“∏‘°“√®–®—¥ àß∫∑§«“¡„ÀâºŸâ√—∫º‘¥™Õ∫·°â‰¢ß“π„π°√≥’∑’ËºŸâ∑√ß§ÿ≥«ÿ≤‘‡ πÕ
·π–„Àâ·°â‰¢„Àâ·°â‰¢À√◊Õ™’È·®ß‡æ‘Ë¡‡μ‘¡®π‡ªìπ∑’Ë‡√’¬∫√âÕ¬°àÕπ®÷ß®–μ’æ‘¡æå  ·≈–μâÕß àß‡Õ° “√∑—ÈßÀ¡¥°≈—∫§◊π¡“μ“¡‡«≈“∑’Ë°”Àπ¥¡‘©–π—Èπ®–∂◊Õ«à“∑à“π
‰¡àμâÕß°“√≈ßμ’æ‘¡æå

°√≥’∑’Ë∫∑§«“¡‰¥â√—∫°“√æ‘®“√≥“„Àâμ’æ‘¡æå ∫√√≥“∏‘°“√®–·®âß„ÀâºŸâπ‘æπ∏å àß∫∑§«“¡μâπ©∫—∫∑’Ë·°â‰¢§√—Èß ÿ¥∑â“¬ æ√âÕ¡·ºàπ´’¥’√Õ¡
(CD ROM) ∑’Ë∫√√®ÿ‡π◊ÈÕÀ“·≈–¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà„π∫∑§«“¡∑—ÈßÀ¡¥∑’Ë‰¥â·°â‰¢·≈â«  ∑—Èßπ’ÈºŸâπ‘æπ∏åμâÕß¡’ ”‡π“‡°Á∫‰«â¥â«¬‡æ◊ËÕ°“√Õâ“ßÕ‘ß·≈–¬◊π¬—π„π¿“¬À≈—ß

°√≥’∑’ËÕ¬Ÿà„π¢—ÈπμÕπ°“√®—¥æ‘¡æå ∑“ß∫√√≥“∏‘°“√®– àßμâπ©∫—∫ (artwork) „ÀâºŸâ√—∫º‘¥™Õ∫μ√«®æ‘ Ÿ®πåÕ—°…√·≈–§«“¡∂Ÿ°μâÕß∑“ß«‘™“°“√
(À“°ºŸâ√—∫º‘¥™Õ∫‰¡à àß§◊πμ“¡‡«≈“∑’Ë°”Àπ¥ ®–∂◊Õ«à“∑à“π‰¡àμâÕß°“√≈ßμ’æ‘¡æå)

 ”À√—∫∫∑§«“¡∑’Ë‰¡à‰¥â√—∫°“√μ’æ‘¡æå®–¡’°“√·®âßº≈æ√âÕ¡§◊πμâπ©∫—∫∫∑§«“¡π—Èπ·°àºŸâπ‘æπ∏å ∑“ß°Õß∫√√≥“∏‘°“√¢Õ ß«π ‘∑∏‘Ï∑’Ë®–
‰¡àæ‘®“√≥“∫∑§«“¡´÷Ëß¡’°“√‡μ√’¬¡∫∑§«“¡‰¡à∂Ÿ°μâÕß ·≈–‰¡à·°â‰¢μ“¡ºŸâ∑√ß§ÿ≥«ÿ≤‘
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Tel. 0-2660-7769  Fax. 0-2660-7767
Email:  dtrstp@diamond.mahidol.ac.th

Manuscript Types

Mahidol Dental Journal publishes several types of articles.  These include the following:

1. Original articles are articles including new research reports, survey reports in epidemiology, relevant case reports, and reports concerning
new dental materials and technical procedures.  These articles should be useful to the profession of dentists and must be previously unpublished.

2. Review Articles are articles that derive knowledge from new textbooks and journals or from the author’s own work and experience.  They
should be composed in an analytical, critical, and comparative style for the advancement of knowledge.

3. Miscellany encompasses the following:
3.1 Special reports are short academic reports pertinent to dentists.  These may be analyses; discussions; summaries of other useful academic

papers; articles reviewing aspects of the body of knowledge; summarized translations from international journals; commentaries; reviews; papers introducing
medical appliances or interesting books and textbooks; or reports of both national and international conferences.

3.2 Current concepts are concepts or knowledge in any certain areas that are useful.  They can be translated or composed from other journals
recognized for their high standard.

3.3 Ask the expert are responses to readers’ academic or clinical problems by experts in a particular field.  Interesting questions and answers
from conferences may also be published for the benefit of those who have not attended the conferences.

3.4 Letters to the editor are questions or academic comments valuable to readers and the profession.
3.5 Research summaries or book reviews that are noteworthy.

Preparation of Manuscripts
(effective from Volume 27 Number 1 2007)

1. Manuscripts must not be folded.  One original and four copies of the manuscript as well as three copies of illustrations and tables must be
submitted along with a submission form for consideration for publication via a registered mail to protect against loss.  Each copy of the manuscript should
be clipped, not stapled.  The manuscript should be 10-20 pages including illustrations and tables of no more than 10 pages.  The manuscript must be
double-spaced on one-sided portrait A4 paper with an equal margin of 2.5 centimeters at all sides and paginated with the number on the top right corner.
The manuscript file must be operated on Microsoft Word with the Cordia New 16 font.

2. The Thai spelling must conform to the Dictionary of the Royal Academy (1999 edition).  English technical terms must be translated into Thai
with the original words provided in parentheses only the first time they appear.  Words that have been coined by the Royal Academy must be used.  Words
that have not been coined must be transliterated in accordance with the criteria for transliteration set by the Royal Academy with the original words
parenthesized for their first time use.  (See www.royin.go.th for more information.)  Only Arabic notation can be used in the manuscript.

3. Units of length, weight, volume, etc. should be given in metric measures.  A measurement of temperatures must be in Celsius.  Pressure must
be in mercury millimeter.  A hematologic measurement and a measurement of clinical chemistry should also be in metric unit.  Other measurements
should follow the universal standard.  Only standard abbreviations and symbols must be employed.  No abbreviations should appear in the title or
abstract.  When an abbreviation is used, its full form should be provided after its first use in the text, with an exception of units of measurement.  For
manuscripts written in English, a tooth may be identified either by its name such as upper left canine or with FDI two-digit notations followed by its name
in parenthesis the first time it is mentioned, for instance, Tooth #31 (lower left central incisor).

Manuscript Format and Structure

Part One must contain the following headings written in Thai and sequentially ordered.

1. Title: The title should be written in as much Thai as possible, be concise, and convey the main objective of the study.  It must contain no
abbreviations and should not exceed 100 letters in length.

2. Name of the author: Only first name and last name should be given.  If there are many authors, their names should be organized according
to their contributions to the research with the most important one listed first.

3. Degree of education: A maximum of two highest degrees should be provided after the author’s name in their official abbreviated forms.  If
the author has graduated from a university outside Thailand, the degree must be given in the language of the country from which he or she has obtained
the degree.



4. Address: All authors should provide the detailed address of their organization.  If they are not affiliated with any institution, their clinic
address must be given.

5. Corresponding author: One author must be designated as the corresponding author.  The last name, position, professional affiliation, office
phone, cell phone, fax, and e-mail address must be provided for the corresponding author for fast and convenient contact.

6. Research grant: If the study is financially supported, specify grant citing in a sequence name of the grant, organization awarding the grant,
year the grant is awarded, and grant number (if any).

7. Received: Write the date appearing in the editor’s acknowledgement upon the receipt of the manuscript.
8. Accepted: Write the date appearing in the editor’s letter confirming the manuscript will be published.
9. Abstract: The abstract is a summary of the whole paper.  However, no conclusion should be drawn from the discussion.  Neither must there

be any references, illustrations and tables.  A tooth must be identified by its name rather than symbols.  No English terminologies can be used.  Instead
they may be either translated or transliterated into Thai.  No originals are needed.

The following are to be included in the abstract:
Objectives along with the hypotheses of the study must be given.
Materials and Methods provide information on materials or patients employed in the study, number, type, method of the study or experiment,

and statistics utilized in the study.
Results present findings of the study including experimental study and statistical study (in case there is an analysis).
Conclusion.
10. Key words: 3-6 key words from the abstract are to be provided in alphabetical order and separated from one another with commas (,).

Part Two presents the information from Part One written in English.

1. Title: The first letter of each word in the English title must be capitalized while the rest, except for proper names, are written in lower case
letters.

2. Name of the author: Use the author’s first name followed by last name only.
3. Degree of education: Use universal abbreviated forms of degrees.
4. Address: Provide an address of every author.  Add the country “Thailand” after area code.
5. Corresponding author: Give name and address of the corresponding author for later contact regarding the manuscript.
6. Research grant: Cite source of funding.
7. Received: Write the date appearing in the editor’s acknowledgement upon the receipt of the manuscript.
8. Accepted: Write the date appearing in the editor’s letter confirming the manuscript will be published.
9. Abstract: The abstract should not exceed 250 words and include objectives, materials and methods, results and conclusion.
10. Key words: There should be 3-6 key words whose meanings match the Thai key words and arranged in alphabetical order.

Part Three can be written in Thai or in English.

Headings of Part Three must not be indented.  Use a new page for each heading.  The headings are ordered sequentially as follows:

1. Introduction
This first section introduces the whole paper by reviewing literature presenting knowledge and evidence from research as well as books or

journals related to the study.  In addition, the introduction provides rationale or significance, hypotheses, objectives, scope and methods of the study with
references to other articles to relate the present study to the known prior knowledge. In other words, it should address reasons leading to the study and
inform readers what questions the study is trying to answer.  Thus, the introduction should review only pertinent literature and leave out those outside the
scope and objectives of the study.  Neither should it report results and conclusion of the study.

2. Materials and Methods
Under this second heading, two subheadings are to be included.

2.1 Materials
The material section imparts on details of the materials employed in the study citing chemical names, sources, characteristics or specifications

of materials, and experimental samples of animals and patients.  Experimentation involving human and animal subjects requires the presentation of
relevant details, for instance, whether the samples are patients or normal persons, animal and plant types, number of samples as well as other specific
characteristics such as gender, age, weight, and so on.

Research involving experimental procedure on humans and animals must be conducted in full accordance with ethical principles.  In this case,
the author must be able to identify that the research has been conducted as such and supply evidence that it has been approved by the organization’s
ethical board.

2.2 Methods
The method section explains experimental methodology, observations or techniques for securing data, experimental procedures, measures of

study, data collection, data analyses, and statistics utilized in the analysis of data.  The explanation should be adequately detailed so as to allow for
repeated experimentation.

3. Results
This part presents findings obtained from experiments and analyses categorized into sections based on objectives of the study.  Straightforward

findings without too many numbers can be descriptively presented.  Complicated findings with numerous numbers and variables should be presented
using illustrations, tables, graphs, or charts with the interpretation of the findings in comparison with the suggested hypotheses.  (Be careful not to
reiterate the results given in the illustrations or tables in the text.)

4. Discussion
Discussion can be drawn from objectives, hypotheses, and findings of the study. It can be discussed whether the present study reveals findings

similar to or different from those previously presented, how they are alike or differ, and reasons for such similarities and differences in order for readers
to understand and obtain novel knowledge created by the study.  The author may discuss advantages and disadvantages of materials and methods
employed in the study.  New ideas or problems from the study can also be put forward.  The author should discuss unexpected findings candidly and
offers recommendations on how those findings can be of any use.

5. Conclusion
The conclusion part encompasses the following: a summary of the findings of the study, a statement to show whether the findings correspond

with the hypotheses, a conclusion drawn from the discussion, and suggestions for further use of the results as well as further study.



6. Acknowledgements
This one-paragraph section is where the author acknowledges organizations and persons who have made substantive contributions to the study.

(It should be remarked, however, that citing in the acknowledgements too many organizations and persons can undermine the article as readers may
assume that most of the study has been carried out with assistance from others.)

7. References
References include the list of documents the author has cited in the text.  References are indicated by superscript Arabic numbers right after the

cited names or statements and should be numbered consecutively (for example, 1,3,6 or 1-3.  They should be neither indented nor parenthesized.  The same
numbers must be used for repeated references. Using abstracts as references and unpublished data must be avoided.

All references in the list should be numbered consecutively as they appear in the text, following the Vancouver system.  Abbreviated names of
journals must follow the reference style in the PubMed (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi). If a journal name does not appear in the PubMed,
then the Index Medicus should be applied.

7.1 Journal references

Names of all authors must be included if there are no more than six authors.  If there are more than six authors, only the first six names are

included followed by ‘et al.’ in English and ‘·≈–§≥–’ in Thai.

7.1.1 English Journals
References of English journals should contain the following: name of author. title of article. title of journal followed by year of

publication;volume:page numbers.  (As for the author’s name, last name precedes first initials of first and middle names.  Christian calendar is used for
publication year.)  Below is an example:

Harnirattisai C, Inokoshi S, Shimada Y, Hosada H. Interfacial morphology of an adhesive composite resin and etched caries-affected dentin.
Oper Dent 1992;17:222-8.

7.1.2 Thai Journals
References of Thai journals must have the following: name of author. title of article. title of journal followed by year of publication;volume:Page

numbers.  (Both first and last names are written in full forms.   Buddhist calendar is used for publication year.)  An example is given below:

∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√,  ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ≥—∞æß»å  ‘√‘π∑«—≤πå, «’√–»—°¥‘Ï ‰æ√—™‡«∑¬å, ª√–¿“°√ ®”πßª√– “∑æ√. ª√– ‘∑∏‘¿“æ¢Õß¬“™“Õ“√åμ‘‡§π·≈–¬“
™“≈‘‚¥‡§π„π°“√ºà“μ—¥øíπ°√“¡§ÿ¥≈à“ß´’Ë∑’Ë “¡. « ∑—πμ ¡À‘¥≈ 2548;25:59-66.

7.1.3 Organizational authors
Journal references with organizational authors should have the following: name of organization. title of article. title of journal followed by year

of publication;volume:page numbers., e.g.,

§≥–ºŸâ‡™’Ë¬«™“≠®“° ¡“§¡Õÿ√‡«™·Ààßª√–‡∑»‰∑¬. ‡°≥±å°“√«‘π‘®©—¬·≈–·π«∑“ß°“√ª√–‡¡‘π°“√ Ÿ≠‡ ’¬ ¡√√∂¿“æ¢Õß‚√§√–∫∫°“√À“¬„®‡π◊ËÕß®“°°“√
ª√–°Õ∫Õ“™’æ. ·æ∑¬ ¿“ “√ 2538;24:190-204.

Council on Dental Materials and Devices. New American Dental Association Specification No. 27 for direct filling resins. J Am Dent Assoc
1977;94:1191-4.

7.2 Book references

7.2.1 Book references with individual authors
Book references with individual authors must be written as follows: name of author. title of book followed by edition. city of publication:publisher;

year of publication:page numbers., e.g.,

¡π—  ‚√®πå«√“°“√,  ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈. øíπ§ÿ¥ æ‘¡æå§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå ÿ∑∏‘ “√°“√æ‘¡æå;2530:14-15.
Ringsven MK, Bond D. Gerotology and leadership skills for nurses 2nd ed. Albany (NY):Delmar Publishers;1996:215-30.

7.2.2 Book references with organizational authors
Book references with organizational authors should be written as follows: name of organization. title of book. city of publication:publisher; year

of publication., e.g.,

Õß§å°√ºŸâ∫√‘À“√§≥–∑—πμ·æ∑¬»“ μ√å·Ààßª√–‡∑»‰∑¬. øíπ¥’¡’„™âμ≈Õ¥™’«‘μ. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå∫√‘…—∑™—μ‡μÕ√å·Õπ¥åÕ‘ß§å;2538.
Virginia Law Foundation. The medical and legal implication of AIDS. Chalottevill:The Foundation;1987.

7.2.3 Book or textbook references with authors and editors
References of books with authors and editors must contain the following: name of author. title of cited chapter. In:name of editors, (use the word

„π in Thai) editor. title of book. edition. city of publication: publisher;year of publication.page numbers.,e.g.,

 ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈. ¿“«–·∑√°´âÕπ‡©æ“–∑’Ë®“°°“√©’¥¬“™“‡©æ“–∑’Ë. „π: ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå§√—Èß∑’Ë
Àπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥;2548:333-50.

Yamada KM. Fibronectin and other cell interactive glycoproteins. In: Hay ED, editor. Cell biology of extracellular matrix. 2nd ed. New York:Plenum
Press;1991:111-46.

7.2.4 Book references with editors and several authors writing separate chapters
The following are needed for references of books with editors and several authors writing separate chapters: name of author. title of cited

chapter. In:name of editors, (use the word „π in Thai) editor. title of book. edition. city of publication: publisher;year of publication.page numbers.,e.g.,

 ÿ∑—» √—°ª√– ‘∑∏å°Ÿ≈, ∏’√≈—°…≥å  ÿ∑∏‡ ∂’¬√. °“¬«‘¿“§„π°“√©’¥¬“‡©æ“–∑’Ë. „π: ÿ∑—» √—°ª√– ‘∑∏‘Ï°Ÿ≈, ∫√√≥“∏‘°“√. μ”√“¬“™“‡©æ“–∑’Ë@∑—πμ°√√¡. æ‘¡æå
§√—Èß∑’ËÀπ÷Ëß. °√ÿß‡∑æ¡À“π§√:‚√ßæ‘¡æå‡∑Á°´å·Õπ¥å‡®Õ√åπ—≈æ—∫≈‘‡§™—Ëπ®”°—¥;2548:99-146.



Philipps SJ, Whisnant JP. Hypertension and stroke. In:Largh JH, Brenner BM, editors. Hypertension:pathophysiology, diagnosis, and management.
2nd ed. New York:Raven Press;1995:465-78.

7.3 Dissertation references
Dissertation references should be written as follows: name of author. title of dissertation (type of degree). department,faculty. city:university;year

of degree conferring.,e.g.,

™ÿμ‘¡“  «à“ß. º≈¢Õß¬“ ’øíπø≈ŸÕÕ‰√¥å∑’Ëº ¡‰´≈‘∑Õ≈μàÕª√‘¡“≥‡™◊ÈÕ¡‘«·∑π å  ‡μ√Áæ‚μ§Õ°‰´·≈–·≈§‚μ·∫´‘‰≈ (ª√–°“»π’∫—μ√∫—≥±‘μ). ∑—πμ°√√¡ ”À√—∫
‡¥Á°, ¡À“«‘∑¬“≈—¬¡À‘¥≈. °√ÿß‡∑æ¡À“π§√:¡À“«‘∑¬“≈—¬¡À‘¥≈;2547-2548.

Rassameemasmaung S. Effects of porphyromonas gingivalis on human gingival fibroblasts (Doctor of Philosophy). Oral biology, Mahidol
University. Bangkok:Mahidol University;2002.

7.4 Conference paper references

7.4.1 Conference documents
References of conference documents are written as follows: name of author. title of document. title of conference. year month date;venue;year

of publication.,e.g.,

Royce JC. Finches of Du page County. Page read at 2nd Annual conference on bird-watching. 1986 May 24-26;Midland University, Illinois:Flat
Prairie;1986.

7.4.2 Reports published in series
The following must be included for references of reports published in series: name of author. title. country of publication. publisher;year of

publication.,e.g.,

°Õß∑—πμ “∏“√≥ ÿ¢, °√¡Õπ“¡—¬, °√–∑√«ß “∏“√≥ ÿ¢. √“¬ß“πº≈°“√ ”√«® ¿“«–∑—πμ ÿ¢¿“æ·Ààß™“μ‘§√—Èß∑’Ë 5 æ.». 2543-2544. ª√–‡∑»‰∑¬.
°√ÿß‡∑æ¡À“π§√. ‚√ßæ‘¡æå∫√‘…—∑ “¡‡®√‘≠æ“≥‘™¬å (°√ÿß‡∑æ) ®”°—¥;2545.

Fluoride and human health. WHO Monograph;1970. Series no. 59.

7.4.3 Proceedings

References of proceedings should contain the following: name of author. itle. In:ame of editors, (use the word „π in Thai) editors. title of
proceedings;year month date of conference; venue. city of publication:publisher;year of publication:page numbers.,e.g.,

Hotz PR. Dental plaque control and caries. In:Lang PN, Attstrom R, Loe H, editors. Proceedings of European Workshop on Mechanical Plaque
Control;1998 May 9-12;Berne, Switzerland. Chicago:Quintessence publication; 1998:35-49.

7.5 Newspaper article references
Newspaper article references contain the following: name of author. title of article. title of newspaper followed by date month year of

publication;section:page numbers (column number).,e.g.,

‡æ≈‘ß¡√°μ. À¡Õ. Àπ—ß ◊Õæ‘¡æå‰∑¬√—∞ «—π∑’Ë 30  ‘ßÀ“§¡ 2539;23. (§Õ≈—¡πå 5)
Rensberger B, Specter B. CFCs may be destroyed by natural process. The Washington Post 1989 Aug 7;Sect. A:2(col.5).

7.6 Electronic references
Electronic references are of two groups:

7.6.1 Online references from homepages and websites
Online references must be written as follows: name of author. title of article. title of journal (media type) followed by year of publication (date

month year of retrieval); volume (number): (illustration). source.,e.g.,

Morse SS. Factors in the emergence of infections disease. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 Jun 5);1(1):(24 screens).
Available from:URL:http://www/cdc.gov/ncidod/EID/eid.htm.

7.6.2 Other electronic references including CD-ROM, diskettes, other computer databases

An example of other electronic references is given below:

CDI,clinical dematology illustrated (monograph on CD-ROM). Reeves JRT, Maibach H. CMEA Multimedia Group, producers. 2nd ed. Version
2.0 San Diego:CMEA;1995.

7.7 Audio-visual aid references
Audio-visual aid references should be written as follow: title of article (videocassette). city of manufacturing: manufacturer;year of

manufacturing.,e.g.,

HIV+/AIDS: the facts and the future (videocassette). St. Louis (MO):Mosby-year Book;1995.

Illustrations

1. All illustrations must be concisely titled in English and numbered in order of appearance in the text using Arabic notation.  They can be
drawings, photographs, diagrams or graphs.

2. Titles and legends must be typed underneath the illustrations which are submitted on separate pages.  Color names, dying techniques, and
magnification rates may be provided after legends or designated as bars within the illustrations. Symbols, arrows, or letters within the illustrations must
be clearly identified.

3. A box must be left in the text to indicate the area where each illustration will be put and marked within the illustration “Illustration 1”, e.g.,



Illustration 1

4. Both color and black & white photographs can be used.  As for color photographs, high-quality glossy prints of 8.9×14 cm. (postcard) are
required.  The title, number and author’s name should be indicated on the back of each photograph lightly in pencil so as not to leave any unwanted mark
on the front.  Also indicate the top edge of each photograph.  All illustrations should not be adhered to anything and must be placed in a separate envelop.
Digital photographs should not be embedded in the text.  Instead they should be separately filed. High resolution photographs of no less than 300 dpi must
be saved on a diskette or a CD-ROM.  They can be in any format that can be opened using Adobe Photoshop (tiff, gps, fpg, etc.).  To avoid blur and fuzz,
polaroids should not be used.

5. Radiographs should not be printed directly from the x-rays as the prints may be different from their originals.  Black & white prints should be
obtained from copies of the original x-rays.  Scans of radiographs should not be used either.

6. Line drawings, graphs or charts must be drawn or printed with explanatory ordinate and abscissa in black & white on glossy paper.
7. Prints from slides are required.
8. If all or parts of previously published illustrations are used, permissions must be obtained from the copyright holder concerned and the

permissions must be indicated.

Tables
1. Each table should be typed on a separate page.  A box must be left in the text to indicate the area where each table will be put and marked

within table “Table 1”.
2. Tables should be numbered consecutively and should have a concise explanatory title in English written over each table.  Tables should be

kept to the minimum essential for proper presentation of the results.
3. Each table must be typed with the footnote explaining abbreviations, symbols, or statistical values (if any) appearing on the table.  Table

footnotes should not be numbered using Arabic numerals as they may be mixed up with the references.  To avoid such confusions, symbols such as *, +,
#, ** may be used instead.

4. Tables should contain no vertical lines, horizontal lines, and borderlines.

Review Process
It is imperative that authors prepare manuscripts in accordance with the format guidelines of the Journal.  The manuscripts must be checked and

proofread for accuracy before being submitted to the editor.
Manuscripts will be reviewed by at least two experts in the field.  Review process generally takes two to eight weeks.  The Journal then informs

the corresponding author of the result of the review process.
Manuscripts with potential for publication will be sent to the authors for revision.  When all revisions and changes are made according to the

referees’ comments, revised manuscripts must be submitted to the editor within a set period.  Otherwise, the Journal will assume the author no longer
wants to publish his or her manuscript.

The Editor will notify the author when the manuscript is accepted for publication.  The final version of revised manuscript must be saved on
diskette or CD-ROM and submitted along with the diskette or CD-ROM.  The author must keep a copy of the manuscript for later reference or confirmation.

During the printing process, the Editor will send the artwork of the manuscript to the corresponding author once for proofreading and checking
for academic accuracy.  (If the author does not return the proofread manuscript within a set period, the Journal will assume the author no longer
wants to publish his or her manuscript.)  The Editor will not send the manuscript to the author for proofreading again but more proofreading will be
carried out by the editorial board to enable faster printing process.

Authors will be informed of review results and manuscripts unaccepted for publication will be returned to the authors.  The Journal reserves the
right not to consider manuscripts that have not been prepared in accordance with the Journal’s guidelines.

Copyright
To conform to the copyright law, all authors are required to assign and transfer the copyright on their articles and original manuscripts to

Mahidol Dental Journal.  Authors must also attest that the manuscript is previously unpublished and that the manuscript is submitted to the Journal only
and is not currently under consideration elsewhere and the research reported will not be submitted for publication elsewhere no matter in what languages
the manuscript is prepared.  Manuscripts under multiple publication policy are exempt from the said practice.

Articles published in Mahidol Dental Journal are the copyright of the Journal.  No part of the articles may be copied, modified, reproduced or
utilized in any form for any purposes without permission from the Journal.

The contents and opinions presented in the articles published in Mahidol Dental Journal belong specifically to the author, not necessarily shared
by the Journal’s editorial board.

Permission and Waivers
Permission of the copyright holders must be obtained in writing for the direct use of illustrations or tables previously published and under

copyright (except for reference use).  Written permission must be submitted to the Editor before the manuscript can be published.
Quotations must be written in quotation marks and references must be identified for each quotation.  Permission of author is required for

quotations exceeding 5 lines.
Waivers must be obtained in writing for photographs showing potentially identifiable persons and waivers must be presented to the Editors.

Reprints
Authors will be given 20 copies of reprints and 1 copy of the Journal.  If additional reprints and journal or reprints with color illustrations are

desired, they must be ordered when the final revised version of the article is submitted to the Editor.  An extra amount will be charged for additional
reprints, journals, and color illustrations based on the price fixed by the publishing house.

Readers’ Comments
Readers’ comments on articles or other matters are welcome.  These should be sent to the Editor via mail, fax or e-mail at the address given

above.

Advertising and Subscription
Contact the Editor at the above address for advertising, order and subscription.

Subscription Rates
Mahidol Dental Journal is published as one volume of three issues annually (January-April, May-August, and September-December).  Subscription

rates for one issue are: 150 Baht for domestic order and 400 Baht for international order (including shipping and handling).

Subscription and Membership Payment
Please mail an order form with money order payable to “Ms. Sirilux Promvisut” to the Editor at the address provided above.
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