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INTRODUCTION 

Local anesthesia has an essential part in dentistry 
and anesthetic drugs are the most regularly used 
drugs in either medicine [1] and dentistry [2, 3]. (IANB) 
still is the commonest anesthetic technique used 
in the posterior mandible [4, 5]. When successfully 

administered, it provides sufficient anesthesia in 
a wide zone of the posterior mandible to perform 
surgery and restorations. [6, 7] at the same time, it 
has a somewhat high failure rate of 7 to 75% [8-13]. 
Furthermore, it has major complications, as systemic 
toxicity from iatrogenic intravascular injections, 
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ABSTRACT

Objective: The current study assessed the success of infiltration anesthesia versus inferior 
alveolar nerve block (IANB) anesthesia during (mobile and non-vital) teeth extraction in posterior 
mandible. 

Materials and methods: In a prospective study, 120 patients were included to extract one tooth 
for each patient in the posterior mandible under local anesthesia either by local infiltration = 60 (18 
males, 42 females); or IANB = 60 (32 males, 28 females). Comparing anesthetic success rate of the 
two techniques and time until onset of anesthetic action (min). 

Results: IANB was successful in 100% of the patients, where infiltration anesthesia succeeded 
in 85%. In addition, duration until onset of action was found to be equal with p =(0.7) 

Conclusion: Infiltration technique offers a simpler substitute with less complication compared 
to IANB in establishing effective anesthesia for mandibular mobile and non-vital posterior teeth 
during intra-alveolar dental extractions.
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bleeding from injury to neighboring blood vessels, 
prolonged mandibular anesthesia, also transient or 
even permanent paresthesia of the inferior alveolar 
and lingual nerves [14–17]. To evade IANB drawbacks, 
researchers used alternative techniques like 
periodontal ligament injection anesthesia (PDL). 
Correlated to IANB, PDL is adequate for single 
tooth anesthesia [18], has no risk for nerve damage, 
and less painful injection. However, PDL damages 
the periodontal tissue, causes root resorption [19], and 
severe bacteremia up to 100% [20].  local infiltration 
anesthesia is another  simple alternative with less 
complications, which has proven to be successful in 
surgical and restorative work in  both the maxilla as 
well as in the  anterior  part of mandible, but not been 
used frequently in the posterior mandible due to the 
dense bone at this region [21]. On the other hand, 
recent studies indicated that 4% articaine could 
achieve successful anesthesia even in the posterior  
mandible [22] Local infiltration  advantage over 
IANB is that, it  decreases the patients’ discomfort 
of a painful injection ; this can be beneficial for 
patients with non-vital teeth, remaining roots 
and teeth with grade III mobility. Therefore, the 
objective of the present study was to evaluate the 
success of infiltration anesthesia compared with 
the most commonly used direct IANB on patients 
extracting mobile and non-vital teeth in posterior 
areas of the mandible. 

MATERIALS AND METHODS

Patients

This prospective study was conducted 
between September 2017 and May 2018 at Oral& 
Maxillofacial surgery clinics, Taibah University, 
Madinah, KSA. Patients were classified into two 
groups to be given either inferior alveolar nerve block 
(IANB) or infiltration anesthesia for mandibular 
mobile and non -vital premolars and molars teeth 
for extraction. A detailed medical history and a 
signed informed consent were acquired from each 

patient prior to dental treatment. Inclusion criteria 
were as follow: healthy patients, older than 18 
years, patients have a tooth in the posterior mandible 
needs extraction under local anesthesia. Exclusion 
criteria were allergy to local anesthesia, pregnant 
patients, patients taking medications affecting pain 
sensation as (analgesics, antidepressants, narcotics 
and sedatives), and patients having active pathology 
at the site of injection. 

Procedure

The patients’ two groups were sixty subjects 
each: Group I, (IANB) were administered 1.8-mL 
cartridge of 2% lidocaine with 1:100,000 epinephrine 
(Xylocaine; Astra Zeneca). The cartridge divided 
into 1.5 ml, which was given for IANB (1ml of local 
anesthesia given for inferior alveolar nerve and 
0.5ml for lingual nerve block). The remaining 0.3 
ml of the cartridge for long buccal nerve infiltration. 
Group II, (Infiltration anesthesia). Two injections 
using short needle and dental syringe were given 
for the targeted tooth; buccally injected 1.5 ml out 
of 1.8 ml of 2% lidocaine targeting the soft and 
hard tissues, the second injection was 0.3 ml in 
the lingual side for lingual soft and hard tissues [17]. 
The success of anesthesia tested within 2-5 minutes 
subjectively by asking the patient about numbness 
in the lip and tongue.  In addition to objective test 
by put on a probe at the gingival margin from buccal 
and lingual sides.  We used a stopwatch to record 
onset of anesthetic action (min). 

A visual analog scale (VAS) Heft-Parker was 
used during dental extraction to assess the amount 
of pain patient felt. (Fig1). This scale was divided 
into 4 catergiors. [23]   (No, Mild, Moderate, and 
Sever pain). No pain equal to  0-mm. Mild pain 
defined as > 0 mm and  ≤ 54 mm. Moderate pain 
defined as > 54 mm  and <114 mm. Severe pain 
defined as ≥114 mm. Each patient was asked to put 
a mark on the line below to show the amount of 
pain that he felt (Fig1).  If the patient felt no pain, 
the anesthetic technique considered successful and 
either elevators or dental forceps did the extraction. 
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In (group II) if there was pain, the procedure was 
terminated and IANB performed to the patient to 
complete the extraction. The same experienced 
surgeon conducted all the intra-alveolar extractions.

Statistics

Data were analyzed by using the statistics 
software SPSS version 16. For independent testing 
of IANB vs. Infiltration technique. Non- parametric 
Mann-Whitney U tests were done. Pearson’s chi-
square test used for the two applied anesthetic 
techniques vs onset of anesthetic action.

RESULTS

The total number of patients were, 120 (male = 
50, female = 70; mean age was 37.4 years (± 10.8) 
All performed extractions were simple. Table 1 
displays the teeth distribution in the mandible, teeth 
nature and the two anesthetic techniques used. The 
anesthetic technique considered successful when 
patients had no pain during the treatment (VAS 
equaled 0 mm).  The anesthetic success presented 
in (Fig 2) which was a 100% in group I (60/60) 
IANB, whereas success in group II Infiltration was 
achieved in 85% (51/60) p = (0.003).  As regards 
to the duration until onset of anesthetic action in 
(min), our findings showed no difference in both 
methods that were performed. Infiltration technique 
mean was 3.6 min ± 0.8 vs. IANB mean 3.58 min ± 
0.73 with p= (0.7) 

Fig. (1) Heft-Parker visual analog scale (VAS) for pain evaluation during treatment. 

Fig. (2) Bar chart presenting the success of local infiltration and 
(IANB) anesthesia (in percentage)

TABLE (1) The distribution of the extracted teeth 
and all analyzed factors.

Tooth
No. of 

extracted 
teeth

Tooth nature Anesthetic technique

Mobile Non-
vital Infiltration IANB

34
35
36

4
12
7

0
0
3

4
12
4

0
6
3

4
6
4

37
38
44

35
14
7

23
7
2

12
7
5

21
6
3

14
8
4

45
46
47
48

5
24
9
3

0
10
2
3

5
14
7
0

3
12
3
3

2
12
6
0

Total 120 44 76 60 60
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DISCUSSION

Dentists and oral& maxillofacial surgeons 
faced  by the difficulty of achieving profound 
local anesthesia in patients undergoing intra or 
trans- alveolar tooth extraction in the posterior 
area of the mandible [24-26],  due to the thickness 
of the cortical bone in this location.  IANB is the 
standard technique used in posterior mandible [4], 
but because of its risky complications and the need 
for safer and easier anesthesia, practitioners and 
scientists searched for substitutes for IANB in the 
last few years. One of these alternatives was PDL 
as mentioned earlier. Another one, is the infiltration 
technique that was not the first select in the adult 
posterior mandible; because the believe that the 
thick cortex prevents diffusion of anesthetic solution 
into the cancellous bone, to the nerves supplying the 
teeth pulp.  [27]   recently researchers reported that, 
infiltration anesthesia can fulfill the requirements 
and can provide equal anesthetic effects to standard 
technique used in posterior mandible. [28, 29, 30]. 

In our study, local infiltration of 1.8 ml of 
2% lidocaine with 1:100,000 epinephrine was 
investigated against IANB with the same anesthetic 
solution in posterior mandible during extraction of 
simple cases. Sixty non–vital and mobile posterior 
teeth were extracted in each technique. Mobile teeth 
represented 36.7% of the extracted teeth, the causes 
for mobility were mainly due to periodontitis, and 
chronic periapical infection .Infiltration anesthetic 
technique included 12 premolars and 48 molars. 
While IANB included 16 premolars and 44 molars

Pain was recorded during extraction, for IANB 
and there were no pain complain from any patient, 
so success rate was 100%. While with infiltration 
there were, nine patients complained of pain. (Six 
patients showed mild pain and three showed moder-
ate pain). The success rate for infiltration was 85%

Our finding was the same as (Corbett IP., et  
al) [22] they  associated the infiltration of 1.8 mL of 
4% articaine to IANB of 2.0 mL of 2% lidocaine 

and, similar to Jung and colleagues,[15]who showed 
no difference in success between the two techniques 
(70% and 56%, respectively). Furthermore, El-
Kholey [27] reported local infiltration success ranges 
in the posterior   mandibular area from 54 to 94%.

In contrast to other studies [31, 32] showed that 
infiltration anesthesia when compared to the IANB 
anesthesia was significantly less effective in patients 
undergoing extraction of mandibular posterior teeth.

The onset of anesthesia was measured in minutes 
for IANB and infiltration technique; there was no 
significant difference in the onset of anesthesia 
between the two methods. This was in accordance 
(Thiem DGE., et al) [31] , and in difference with Jung 
and colleagues, [15] who used 4% articaine for buccal 
infiltration and IANB. Represented that onset of 
anesthesia was faster in the infiltration technique. 

The success of the infiltration anesthesia at the 
posterior region of the mandible in the current 
study can be explained by the presence of accessory 
foramina in the human mandible in up to 96.2% 
of specimens studied by Madeira et al., [33] and in 
another study that found 2449 accessory foramina 
in 300 dried human mandibles. [34]

CONCLUSION 

Infiltration technique offers a simpler substitute 
with less complication compared to IANB in 
establishing effective anesthesia for mandibular 
mobile and non-vital posterior teeth during intra-
alveolar dental extractions.

REFERENCES

1.  Thomson WM, Dixon GS, Kruger E. The West Coast Study 
II: Dental anxiety and satisfaction with dental services. N 
Z Dent J. (1999); 95(420):44–48.

2.  Kaufman E, Epstein JB, Naveh E, Gorsky M, Gross A, 
Cohen G.  A survey of pain, pressure, and discomfort 
induced by commonly used oral local anesthesia 
injections. Anesth Prog. (2005);52(4):122–127. https://doi.
org/10.2344/0003-3006(2005)52[122:ASP]2. 



EXTRACTION OF MANDIBULAR POSTERIOR TEETH (111)

3.  Malamed SF (1997) Handbook of local anesthesia, vol 4. 
Mosby, St. Louis.

4.  Foster W, Drum M, Reader A, Beck M. Anesthetic efficacy 
of buccal and lingual infiltrations of lidocaine following 
an inferior alveolar nerve block in mandibular posterior 
teeth. Anesth Prog. (2007); 54(4):163–169. https://doi.
org/10.2344/0003-3006(2007)54[163: AEOBAL]

5.  Shabazfar N, Daublander M, Al-Nawas B, Kämmerer PW. 
Periodontal intraligament injection as alternative to inferior 
alveolar nerve block—meta-analysis of the literature from 
1979 to 2012. Clin Oral Investig. (2014); 18(2):351–358. 
https://doi.org/10.1007/s00784-013-1113-1

6.  Davis MJ, Vogel LD. Local anesthetic safety in pediatric 
patients. N Y State Dent J. (1996); 62(2):32–35. 

7.  Kämmerer PW, Palarie V, Daublander M, Bicer C, Shaba-
zfar N, BrullmannD, Al-Nawas B. Comparison of 4% artic-
aine with epinephrine (1:100,000) and without epinephrine 
in inferior alveolar block for tooth extraction: double-blind 
randomized clinical trial of anesthetic efficacy. Oral Surg 
Oral Med Oral Pathol Oral Radiol. (2012); 113(4):495–
499. https://doi.org/10.1016/j.tripleo.2011.04.037

8.  Hinkley SA, Reader A, Beck M, Meyers WJ. An evaluation 
of 4% prilocaine with 1:200,000 epinephrine and 2% 
Mepivacaine with 1:20,000 levonordefrin compared 
with 2% lidocaine with:100, 000 epinephrine for inferior 
alveolar nerve block. Anesth Prog. (1991); 38(3):84–89.

9.  Vreeland DL, Reader A, Beck M, Meyers W, Weaver J. 
An evaluation of volumes and concentrations of lidocaine 
in human inferior alveolar nerve block. J Endod. (1989); 
15(1):6–12. 

10.  Nist RA, Reader A, Beck M, Meyers WJ. An evaluation of 
the incisive nerve block and combination inferior alveolar 
and incisive nerve blocks in mandibular anesthesia. J 
Endod.(1992);  18(9):455– 459. https://doi.org/10.1016/
S0099-2399(06)80849-6

11. Nusstein J, Reader A, Beck FM. Anesthetic efficacy of 
different volumes of lidocaine with epinephrine for inferior 
alveolarnerve blocks. Gen Dent. (2002); 50(4):372–375 
quiz 376-377.

12. Yonchak T, Reader A, Beck M, Meyers WJ. Anesthetic 
efficacy of unilateral and bilateral inferior alveolar nerve 
blocks to determine cross innervation in anterior teeth. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
(2001); 92(2):132–135. 

13. Steinkruger G, Nusstein J, Reader A, BeckM, Weaver J. 
The significance of needle bevel orientation in achieving a 
successful inferior alveolar nerve block. JAmDent Assoc. 
(2006); 137(12):1685–1691.

14. SF.M. (2004) Handbook of local anesthesia, vol 4, 4th edn. 
Esevier Mosby, St. Louis.

15. Jung IY, Kim JH, Kim ES, Lee CY, Lee SJ. An evaluation 
of buccal infiltrations and inferior alveolar nerve blocks 
in pulpal anesthesia for mandibular first molars. J Endod. 
(2008); 34(1):11–13. 

16. Choi EH, Seo JY, Jung BY, Park W. Diplopia after inferior 
alveolar nerve block anesthesia: report of 2 cases and 
literature review. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod. (2009); 107(6):e21–e24. https://doi.
org/10.1016/j.tripleo.2009.02.009

17. Hussein R, Muhammad D, Omar O. Comparison between 
infiltration and inferior alveolar nerve block anesthesia 
in extraction of non-vital mandibular posterior teeth 
(prospective clinical study). Zanco Journal of Medical 
Sciences. (2015); 18(3):822–825. 

18. Shabazfar N, Daublander M, Al-Nawas B, Kämmerer PW. 
Periodontal intraligament injection as alternative to inferior 
alveolar nerve block-meta-analysis of the literature from 
1979 to 2012. Clin Oral Invest. (2014); 18(2):351–358. 
https://doi.org/10.1007/s00784-013-1113-1

19. Roahen JO, Marshall FJ. The effects of periodontal ligament 
injection on pulpal and periodontal tissues. J Endod. 
(1990); 16(1):28–33.

20.  Roberts GJ, Simmons NB, Longhurst P, Hewitt PB. 
Bacteraemia following local anaesthetic injections in 
children. Br Dent J. (1998); 185(6):295–298.

21. Oulis CJ, Vadiakas GP, Vasilopoulou A. The effectiveness 
of mandibular infiltration compared to mandibular block 
anesthesia in treating primary molars in children. Pediatr 
Dent. (1996); 18(4):301–305.

22. Corbett IP, Kanaa MD, Whitworth JM, Meechan JG. 
Articaine infiltration for anesthesia of mandibular first 
molars. J Endod. (2008); 34(5):514–518. https://doi.
org/10.1016/j.joen.2008.02.042

23.  Paul J, Ittyerah A, Kumar S, Prasad Ch. Effect of 
Preoperative Aceclofenac on the Success of Inferior 
Alveolar Nerve Block in Patients with Irreversible Pulpitis. 
Indian Journal of Dental Sciences. (2011) Issue: 5.



(112) Sally Awad and Samah I MouradE.D.J. Vol. 66, No. 1

24. Fagade OO, Oginni FO. Intra-operative pain perception 
in tooth extraction—possible causes. Int Dent J. (2005); 
55(4):242–246.

25. Mehlisch DR. The efficacy of combination analgesic 
therapy in relieving dental pain. J Am Dent Assoc. (2002); 
133(7):861–871.

26. Vassend O. Anxiety, pain and discomfort associated with 
dental treatment. Behav Res Ther. (1993); 31(7):659–666.

27. Sutton RN. The practical significance of mandibular 
accessory foramina. Aust Dent J 1994; 19:167-73.

28.  El-Kholey KE. Infiltration anesthesia for extraction of 
the mandibular molars. J Oral Maxillofac Surg. (2013); 
71 (10):1658 e1651– 1655. doi:https://doi.org/10.1016/j.
joms.2013.06.203.

29.  Bataineh AB, Alwarafi MA. Patient’s pain perception 
during mandibular molar extraction with articaine: a 
comparison study between infiltration and inferior alveolar 
nerve block. Clin Oral Investig.  (2016)Nov; 20(8):2241-
2250.  https://doi.org/10.1007/s00784-016-1712-8.

30. Wright GZ, Weinberger SJ, Marti R, Plotzke O. The 
effectiveness of infiltration anesthesia in the mandibular 
primary molar region. Pediatr Dent. (1991); 13(5):278–283

31. Thiem DGE, Schnaith F, Van Aken CME , Köntges A, Ku-
mar VV, Al-Nawas B,  Kämmerer PW. Extraction of man-
dibular premolars and molars: comparison between local 
infiltration via pressure syringe and inferior alveolar nerve 
block anesthesia. Clin Oral Invest. (2018); 22:1523–1530.

32. Yadav S. Anesthetic success of supplemental infiltration in 
mandibular molars with irreversible pulpitis: a systematic 
review. J Conserv Dent. (2015); 18(3):182–186. https://
doi.org/10.4103/0972-0707. 157238

33. Madeira MC, Percinoto C, das Graças M, Silva M. Clinical 
significance of supplementary innervation of the lower 
incisor teeth: a dissection study of the mylohyoid nerve. 
Oral Surg Oral Med Oral Pathol. 1998; 46:608-14.

34. Etoz1 OA, Erl N, Demirbas AE. Supraperiosteal infiltration 
anesthesia safe enough to prevent inferior alveolar nerve 
during posterior mandibular implant surgery. Med Oral 
Patol Oral Cir Bucal. 2011; 16:386-9.


