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การเปรียบเทียบการชาและขอบเขตของการชาทางด้านเพดานปาก 
โดยการฉีดยาชาเฉพาะที่ด้านแก้มเพียงอย่างเดียวกับวิธีดั้งเดิมด้วยยาชาอาร์ติเคน 

4 เปอร์เซ็นต์ผสมอิพิเนฟริน 1 : 100,000 ในการถอนฟันกรามบนซี่ที่สาม
Comparison of efficiency of palatal anesthesia and 

anesthetized areas between single buccal infiltration and 
conventional technique with 4% articaine with epinephrine 

1 : 100,000 for maxillary third molar extraction

บทคัดย่อ		  บทนำ� : การถอนฟันบนโดยท่ัวไปจะใช้เทคนิคการฉีดยาชาเฉพาะท่ีด้วยวิธีดั้งเดิมซ่ึงต้องฉีดยาชาทั้งทางด้าน

แก้มและด้านเพดานปาก แต่ด้วยลักษณะทางกายภาพของเนื้อเย่ือด้านเพดานปากที่มีความหนาแน่นสูง การฉีดยาชา

บริเวณน้ีจึงทำ�ให้เกิดความเจ็บปวดอย่างมากสำ�หรับผู้ป่วย จากหลายการศึกษา พบว่าการฉีดยาชาเฉพาะท่ีด้านแก้ม

เพียงอย่างเดียวสามารถทำ�ให้เนื้อเยื่อด้านเพดานปากชาเพียงพอต่อการถอนฟันบนได้เนื่องจากลักษณะทางกายภาพ

ของกระดูกท่ีมีรูพรุนและบาง ทำ�ให้ยาชาอาร์ติเคนซ่ึงเป็นยาชาที่มีความสามารถในการแทรกซึมสูงสามารถแพร่ผ่าน

ไปยังเพดานปากและทำ�ให้เนื้อเยื่อทางเพดานปากชาได้ การศึกษานี้มีวัตถุประสงค์เพื่อประเมินว่าการฉีดยาชาเฉพาะที่

ด้านแก้มเพียงอย่างเดียวด้วยยาชาอาร์ติเคน 4 เปอร์เซ็นต์ผสมอิพิเนฟริน 1 : 100,000 จะสามารถทำ�ให้ผู้ป่วยรู้สึกชา

ด้านเพดานปากเพียงพอสำ�หรับการถอนฟันกรามบนซ่ีที่สามโดยไม่ต้องฉีดยาชาด้านเพดานปากได้หรือไม่และเพื่อหา
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ขอบเขตของการชาด้านเพดานปากจากการฉีดยาชาเฉพาะที่ด้านแก้มเพียงอย่างเดียว

		  วิธีดำ�เนินการ : ทำ�การศึกษาในผู้ป่วยจำ�นวน 24 ราย ที่ได้รับการถอนฟันกรามบนซี่ที่สามทั้ง 2 ข้าง สำ�หรับ

ข้างที่เป็นกลุ่มควบคุมจะถูกฉีดยาชาเฉพาะที่ด้วยวิธีดั้งเดิม กล่าวคือ ด้านแก้มใช้ยาชา 1.1 มล. และด้านเพดานปากใช้

ยาชา 0.6 มล. สำ�หรับข้างที่เป็นกลุ่มทดลองจะถูกฉีดยาชาเฉพาะที่ด้านแก้มเพียงอย่างเดียวโดยใช้ยาชา 1.7 มล. แล้ว

ประเมินความเจ็บปวดด้วยค่าวีอาร์เอส และหาขอบเขตการชา จากนั้นจึงถอนฟันกรามบนซี่ที่สามและประเมินความ 

เจ็บปวดด้วยค่าวีเอเอส

		  ผลการวิจัย : ใช้การทดสอบไคสแควร์คำ�นวณทางสถิติของการชาของเนื้อเยื่ออ่อนก่อนการถอนฟัน ค่าที่ได้

แสดงถึงความแตกต่างกันอย่างมีนัยสำ�คัญทางสถิติ (p < 0.05) ส่วนการใช้การทดสอบทีชนิดจับคู่คำ�นวณทางสถิติของ

ขอบเขตการชา (ด้านหน้า) ทั้งที่ขอบเหงือกและที่ระดับ 5 มม. เหนือขอบเหงือก พบว่ามีความแตกต่างกันอย่างมีนัย

สำ�คัญทางสถิติ (p < 0.05) แต่ค่าขอบเขตของการชา (ด้านหลัง) ที่ระดับ 5 มม. เหนือขอบเหงือกและค่าวีเอเอสหลัง 

จากถอนฟัน พบว่าไม่มีความแตกต่างกันอย่างมีนัยสำ�คัญ (p > 0.05) จากการทดสอบทีชนิดจับคู่ และไคสแควร์ ตาม 

ลำ�ดับ

		  สรุปและอภิปรายผล :  1) ร้อยละ 75.0 ของกลุ่มทดลองสามารถถอนฟันกรามบนแท้ซี่ที่สามได้โดยการฉีดยา 

ชาเฉพาะที่ด้านแก้มเพียงอย่างเดียวด้วยยาชาอาร์ติเคน 4 เปอร์เซ็นต์ผสมอิพิเนฟริน 1 : 100,000 จำ�นวน 1 หลอด และ

รอยาชาออกฤทธิ์ 10 นาที  2) ขอบเขตการชา (ด้านหน้า) ทางด้านเพดานปากของการฉีดยาชาเฉพาะที่ด้านแก้มเพียง

อย่างเดียวแคบกว่าวิธีดั้งเดิม โดยมีความแตกต่างกันอย่างมีนัยสำ�คัญทางสถิติ  3) ขอบเขตการชา (ด้านหลัง) ที่ระดับ 

5 มม.เหนอืขอบเหงอืก และคา่วเีอเอสหลงัถอนฟันของการฉดียาชาเฉพาะทีด่า้นแกม้เพยีงอยา่งเดยีวไมม่คีวามแตกต่าง

อย่างมีนัยสำ�คัญกับวิธีดั้งเดิม

คำ�สำ�คัญ :	 อาร์ติเคน  การฉีดยาชาเฉพาะที่ด้านแก้มเพียงอย่างเดียว  ฟันกรามบนซี่ที่สาม 

Abstract		  Introduction : normally, for simple maxillary tooth extraction, we have to perform 2 sides  

of local anesthesia injection, but the anatomical structure of human hard palate is covered by  

a dense tissue, which can become painful when performing the palatal injection. Many studies  

proved that single buccal infiltration could provide adequate soft tissue anesthesia for maxillary  

third molar extraction because of thin and porous bone, especially with articaine which has greater 

lipid solubility and can diffuse through palate. The objectives of this study were to determine if  

single buccal infiltration with 4% articaine with epinephrine 1 : 100,000 alone could provide ade-

quate palatal anesthesia for maxillary third molar extraction and to evaluate its extension on the 

palatal aspect.

		  Materials and methods : there were 24 patients enrolled in this study for bilateral maxillary 

third molar extraction. In control side, conventional technique of injection with 1.7 ml of 4% artic-

aine with epinephrine 1 : 100,000 (1.1 ml at buccal side and 0.6 ml at palatal side) was performed.  

In experimental side, single buccal infiltration with 1.7 ml of 4% articaine with epinephrine 1:100,000  

was performed. After injection, all patients were required to use the Verbal Response Scale  
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pressure administration, eutectic mixture of local  

anesthesia (EMLA), transcutanous electronic nerve  

stimulation (TENS) were applied.(9) In addition, many 

studies claimed that single buccal injection is sufficient  

to provide palatal anesthesia for extraction of maxil- 

lary posterior teeth.(7,9-13) The reason for single buccal  

injection providing palatal anesthesia, firstly, anatomy  

of buccal maxilla bone is porous and thin, thus any  

local anesthetic agents, especially articaine, can dif- 

fuse through bone. Secondly, extraction required  

anesthetic volume less than routine conservative  

dental treatment.(7)

The objectives of this clinical study were to de-

termine if single buccal infiltration anesthesia with 4% 

articaine with epinephrine 1 : 100,000 alone can provide 

Introduction
Articaine is the widely used amide local anes- 

thetic agent which has thiophene ring and an addi- 

tional ester ring that increases the lipid solubility and 

affects the ability of diffusion through soft tissue and 

bone.(1-3) Furthermore, articaine is a safe local anes- 

thetic agent due to its rapid rate of metabolism into  

an inactive metabolite.(4-6)

Palatal injection is considered a painful injection 

due to tight attachment of palatal mucosa to underly- 

ing bone, a dense vascularization and innervation.(7,8)

And for many patients, palatal injection was proved 

to be a traumatic experience even though adjunctive  

anesthesia, topical anesthesia application, topical  

cooling of palate, computerized injection systems,  

(VRS) while doing soft tissue anesthesia assessment by an assigned researcher (anesthetized area 

of the marginal gingiva, anesthetized area of the attached gingiva 5 mm above the cervical margin) 

followed by extraction then completed with Visual Analogue Scale (VAS) score.

		  Results : the chi-square test showed statistically significant difference for soft tissue anes-

thesia assessment before extraction (p < 0.05). The paired t-tests for anesthetized area (anteriorly) 

of both marginal gingiva and attached gingiva 5 mm above the cervical margin showed statistically 

significant differences (p < 0.05). But the paired t-test for anesthetized area (posteriorly) of at- 

tached gingiva 5 mm above the cervical margin and  the chi-square test for VAS scores after extrac- 

tion both showed no statistically significant difference (p > 0.05).

		  Conclusions :  1) 75.0% of the experimental group had successful maxillary third molar 

extractions by the single buccal infiltration technique using one cartridge of 4% articaine with  

epinephrine 1 : 100,000 and onset time up to 10 minutes.  2) The palatal anesthetized area (ante- 

riorly) in single buccal infiltration technique had less coverage than in conventional technique  

(statistically significant difference).  3) The palatal anesthetized area (posteriorly) of attached  

gingiva 5 mm above the cervical margin and VAS score after extraction both showed no statistically 

significant difference between single buccal infiltration technique and conventional technique.

Keywords :	 articaine, oral surgery, palatal injection, single buccal infiltration
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palatal anesthesia for maxillary third molar extraction 

without palatal injection and to evaluate its extension 

on the palatal aspect.

Materials and methods

The project number for Certificate of Approval 

by Ethical Committee of Research Institute of Rangsit 

university is RSEC 11/2557. The procedures were per-

formed in the Surgery Clinic of the Faculty of Dental 

Medicine, Rangsit University. Twenty-four patients  

were included to participate in the study, after obtain- 

ing written informed consent. Panoramic radiograph 

was taken. Each patient was randomly assigned  

to one of the following two injection techniques by  

lotting : 1) conventional local anesthesia technique  

(buccal infiltration + palatal injection) or 2) single buc- 

cal infiltration without palatal injection. 

Before the administration of the local anesthetic 

agent, each patient was informed about the Verbal 

Response Scale (VRS) and the Visual Analogue Scale 

(VAS) by the assigned researcher. The VRS consisted  

of one question : Is the stabbing pain or no pain? The  

VAS was composed of an un-marked, continuous,  

horizontal, 100-mm line, anchoraged by the end  

points of “no pain” on the left and “worst pain” on 

the right.

Same local anesthetic agent (4% articaine with 

epinephrine 1 : 100,000) was used for both groups. The 

randomly chosen technique was applied for the first 

extraction, while the other technique was applied 

for the second extraction. All the injections were per- 

formed by the same surgeon.

In conventional technique; buccal infiltration  

was injected with 1.1 ml of local anesthetic agent at 

height of mucobuccal fold above the apex of tooth. 

Palatal injection was injected using 0.6 ml of local  

anesthetic agent at keratinized tissue 10 mm medial 

from the gingival margin. The soft tissue anesthesia 

assessment was performed at 10 minutes(8) after the 

injection.

In the experimental side; buccal infiltration was 

injected totally with 1.7 ml of local anesthetic agent 

at height of mucobuccal fold above the apex of tooth. 

The soft tissue anesthesia assessment was performed 

10 minutes(8) after the injection.

Soft tissue anesthesia assessment 

The locations for soft tissue assessment were 

divided into 2 areas. The first area was determined  

by stabbing along the marginal gingiva, whereas the 

second area was determined by stabbing along the  

imaginary line 5 mm above the cervical margin as 

showed in Fig. 1. The soft tissue anesthesia assess- 

ment protocol followed by the procedure were de-

scribed in Fig. 2.

Pain after extraction

Following completion of the extraction, patients 

รูปที่ 1	 การประเมินการชาของเนื้อเยื่ออ่อน แนววัดแรกอยู่ท่ีขอบ

เหงือกด้านเพดาน ส่วนแนววัดที่ 2 อยู่ในแนวเส้นสมมติเหนือ

ขอบเหงือก 5 มม.

Fig. 1	 Soft tissue anesthesia assessment. The first measure-

ment was done along the marginal gingiva of palatal 

side, whereas the second measurement was done 

along the imaginary line 5 mm above the cervical 

margin.

5 
mm
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รูปที่ 2	 ผังแสดงการประเมินการชาของเนื้อเยื่ออ่อน และกระบวนการถอนฟัน

Fig. 2	 Flow chart of soft tissue anesthesia assessment and extraction  procedures.

Soft tissue anesthesia was assessed. Verbal Response Scale (VRS) was determined the 
absence or presence of pain caused by stabbing the gingiva with a dental explorer

Continuous stabbings were performed 
(anteriorly and posteriorly), until pain 
presented. The pain level was recorded 
and anesthetized area was determined by 
using VRS.

Additional injection of 4% articaine with 
epinephrine 1:100,000 1.7 ml on buccal 
side was applied and after 5 minutes, 
then repeated the soft tissue anesthesia 
assessment (at the same position and 
continued anteriorly and posteriorly), and 
followed by VRS.

Additional injection of 0.3 ml of 4% articaine 
with epinephrine 1:100,000 on palatal side 
was applied. After 5 minutes, tooth extraction 
was performed.

No pain

Extraction

No pain Pain

Extraction

Pain

acted as their own controls to complete the Visual 

Analogue Scale (VAS).

Data analysis

	 The hypothesis was determined using chi- 

square and paired t-test. Chi-square was used for 

comparing between pain and no pain of soft tissue  

anesthesia assessment or VRS before extraction and  

also VAS score after extraction. Paired t-test was used  

for comparing anesthetized area (anteriorly) of mar- 

ginal gingiva and attached gingiva 5 mm above the  

cervical margin and anesthetized area (posteriorly)  

of attached gingival 5 mm above the cervical margin 

at palatal aspect as millimeters between two groups.

Result

Twenty-four patients were enrolled in this study, 

which 11 were males and 13 were females. Age was  

ranging from 20 to 52 years old and the mean age was 

รูปที่ 3	 เปรียบเทียบอาการปวดและไม่ปวดระหว่างผู้ป่วย 2 กลุ่ม

Fig. 3	 Comparison of pain or no pain between 2 groups.

60

18

Single buccal
infiltration

Conventional
technique

Total

42

4

No pain (at 10 minutes) No pain (at 15 minutes) Pain

4

24

0 02 2

40
20

0

25.1 years old. 

Among of the conventional technique group  

100% (24 patients) of patients had no pain when 

performing soft tissue anesthesia assessment at 10  

minutes after injection. While the single buccal infiltra-

tion group, 75.0% (18 patients) of patients had no pain 

when performing soft tissue anesthesia assessment  

at 10 minutes after injection, 16.7% (4 patients) of 

patients had no pain when performing soft tissue  
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the attached gingiva 5 mm. above the cervical margin 

in conventional technique group was 3.00  ±  1.02 mm, 

whereas the mean of single buccal infiltration group  

was 3.55  ±  2.39 mm. The paired t-test showed no sta-

tistically significant difference (p > 0.05) between the 

means of 2 groups.

VAS score after extraction

In the single buccal infiltration group, 75.0% (18 

patients) had VAS score = 0, and 25.0% (6 patients)  

had VAS score > 0 (the mean of VAS score was 20.0). 

Meanwhile, in the conventional technique group, 

VAS score = 0 was 91.7% (22 patients), and 8.3%  

(2 patients) had VAS score > 0 (the mean of VAS score 

was 17.5). The chi-square test showed no statistically 

significant difference for VAS score after extraction  

(p > 0.05) (Fig. 4).

Discussion

Pain is an unpleasant sensory and emotional ex- 

perience associated with tissue damage. Therefore, 

many methods to decrease or eliminate pain were 

introduced including local anesthetic agent. The con-

cept of local anesthetic action is based on blocking  

the generation and conduction of nerve impulses.

Due to the substitution of the aromatic ring with  

a thiophene ring, and the presence of an additional  

ester ring, provides articaine with increased liposolubi- 

lity and intrinsic potency, as well as greater plasma 

protein binding versus other commonly used local 

anesthetic agents. These differential characteristics 

are in turn clinically reflected by a shorter latency and 

increased duration of anesthesia, as well as superior 

bony tissue diffusion.

Palatal injection has been considered as a dis-

comfort and painful injection technique due to the  

tight attachment of palatal mucosa to underlying  

anesthesia assessment at 15 minutes after injection  

and only 8.3% (2 patients) of patients still had pain  

when performing soft tissue anesthesia assessment at  

15 minutes after injection. (Fig. 3)

The chi-square test showed statistically signifi- 

cant difference for soft tissue anesthesia assessment 

before extraction (p < 0.05). 

The mean of anesthetized area (anteriorly) at  

marginal gingiva of conventional technique group was 

8.77 ± 3.87 mm, whereas the mean of single buccal 

infiltration group was 5.55 ± 2.89 mm. The paired t-test 

showed statistically significant difference (p < 0.05) be-

tween the means of 2 groups.

All (24 patients) of conventional technique group 

had anesthetized area at marginal gingiva on distal as-

pect of the maxillary third molar, whereas only 87.5% 

(21 patients) of single buccal infiltration group had 

anesthetized area at marginal gingiva on distal aspect 

of the maxillary third molar.

The mean of anesthetized area (anteriorly) of  

the attached gingiva 5 mm. above the cervical margin 

in conventional technique group was 24.23 ± 11.78  

mm, whereas the mean of single buccal infiltration 

group was 11.68 ± 8.75 mm. The paired t-test showed 

statistically significant difference (p < 0.05) between the 

means of 2 groups.

The mean of anesthetized area (posteriorly) of 

รูปที่ 4	 เปรยีบเทยีบคะแนนวเีอเอสภายหลงัการถอนฟนัระหวา่ง 2 กลุม่

Fig. 4	 Comparison of VAS score after extraction between 2 

groups.
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bone. The adjunctive techniques were used for re-

duction of the pain when the palatal injection was 

performed, such as topical anesthesia application, 

topical cooling of palate, etc. but the efficiency of  

those technique was not enough to eliminate all the 

discomfort feeling, so the single buccal infiltration 

technique was introduced to replace the conven- 

tional technique that normally used for maxillary third 

molar extraction. 

Success or failure of anesthesia may relate to  

many factors. In susceptible individuals, dental treat-

ment may cause elevation in state of anxiety, which 

in turn may influence the experience of pain and dis-

comfort.(14)

Not only psychological factor, but bone density 

and anatomical factor may also contribute to the suc-

cess/failure. Most of the successful single buccal in- 

filtration for maxillary third molar extraction cases  

were young and female patients. From the study 

by Al-Nakib to determine local bone mineral den-

sity (BMD) with cortical thickness. The bone den- 

sity measured in Hounsfield unites by the aid of CT  

scan according to gender and age, as a mean, males 

show higher density than females.(15) That meant the 

density affected the diffusion of the local anesthetic 

agent. And most of the successful cases had quite  

small and convergent roots.

4 patients (16.7%) had to have more local anes-

thetic agent with single buccal infiltration technique 

and wait for five more minutes before successful 

extraction. Thus, the different personalities and pain 

threshold, it may cause the patient perceived the  

pain differently. While in the process of the research,  

2 out of 4 cases admitted about their worries and fear  

of dental extraction. However, we still could not 

conclude why these 4 cases needed one more addi- 

tional cartridge of single buccal infiltration even they 

had small and convergent roots.

Only 2 patients (8.3%) in the study had pain  

when stabbing the explorer into gingival sulcus after 

waiting for 10 and 15 minutes then had to perform 

palatal injection at last. We observed that all of these 

cases had large, divergent multiple roots with thick 

cortical bone and wide tuberosities. These may relate 

to failure of single buccal infiltration even in young  

ages.

Although, the anesthetized area at palatal as- 

pect in experimental group was lesser than in control 

group, it was adequate to perform the single maxillary 

third molar extraction without any palatal injection 

needed. And also, according to the VAS score, the  

depth of anesthesia in experimental group showed 

no statistically significant difference between both 

techniques.

The result of our study was similar to those 

of Fan et al, comparing the efficiencies of perma- 

nent maxillary tooth removal performed with single 

buccal infiltration versus routine buccal and palatal 

injection using 4% articaine/HCl. All patients com- 

pleted a 100-mm VAS and there was no statistically  

significant difference between 2 sides.(7)

Moreover, the study by Sina et al, comparing  

single buccal infiltration and conventional technique  

(buccal and a palatal injection) using 4% articaine/HCl 

with 1 : 100 000 epinephrine. All patients completed a  

Faces Pain Scale (FPS) and a 100-mm VAS after ex- 

traction. The VAS and FPS scores were compared  

and the difference was not statistically significant.(9)

Conclusion

1.	18 out of 24 cases (75.0%) had a successful 

maxillary third molar extraction by the single buccal 

infiltration technique using one cartridge of 4% arti- 

caine with epinephrine 1 : 100,000 and onset time up  
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Suggestion
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maxillary third molar extraction, from our study we 

suggested that the single buccal infiltration technique 

can provide sufficient anesthetic effect on the ex- 
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local anesthetic agent.
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