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ABSTRACT

Objective:

The aim of this study is to ascertain the role
of combining long buccal nerve block with inferior
alveolar nerve block in achieving local anesthesia
for extraction of mandibular teeth.

Materials and Methods:

The study took place at two teaching hospi-
tals simultaneously (Fatima Jinnah Dental College
Hospital, Jinnah Medical and Dental College Hospi-
tal Karachi), from January 2011 to June 2011. A to-
tal of 300 patients were randomly assigned to 3
groups of 100 patients each. Lidocaine 2% with
1:100,000 epinephrine was used for all injections.

Group 1:  patients received an IAN block us-
ing 1 cartridge of L/A + 1 cartridge as Buccal infil-
tration.

Group 2:  patients received an IAN block us-
ing 2 cartridges of L/A + 1 cartridge as Buccal Infil-
tration.

Group 3:  patients received 1 cartridge as an
IAN block and 1 cartridge as a long buccal nerve
block.

A visual analogue scale (VAS) was used to
rate pain immediately post-operativewhilesubjective
discomfort experienced during the surgical proce-
dure (rated as yes/no). Data was also collected for
patients who would require extra cartridge of IAN
block to achieve complete anesthesia. Data was
analyzed using SPSS 14.0.

Results:

The success rates for groups 1 to 3 were
25.20%, 27.27% and 75.54% respectively. Group 3
had significantly better anesthesia compared with
group 1 and group 2 (P <0.05).

Conclusion:

Combining an IAN block and a long buccal
nerve block provided more effective anesthesia in
mandibular extraction.

Keywords:

Local Anesthesia, Molar Extraction, Lidocaine,
VAS

INTRODUCTION

The most frequently used injection technique
for achieving local anesthesia for extraction of man-
dibular posterior teeth including impacted third mo-
lars isinferior alveolar nerve block (IANB).However,
the IANB does not always result in successful an-
esthesia.1-17 Failure rates of 7 to 75% have been re-
ported in different studies 1-17. In this regard it would
be beneficial to improve the success rate of the
IANB.Meechan et al 18 have shown that buccal or
buccal plus lingual infiltrations of 1.8 ml of 2%
lidocaine with 1:100,000 epinephrine were effective.
Kanaa et al 19 also used a cartridge of 2% lidocaine
with 1:100,000 epinephrine for buccal infiltration an-
esthesia of the mandibular first molar. The lidocaine
solution had a 39% success rate 16. The low suc-
cess rate with the lidocaine solution would not al-
low profound anesthesia for most clinical
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procedures. There is some anesthetic effect of the
lidocaine solution for buccal and lingual infiltrations,
so adding a buccal or lingual infiltration to an infe-
rior alveolar nerve block would result in a greater in-
cidence of regional anesthesia.

The choice of anesthetic solution should be
based on three main clinical considerations: anes-
thetic potency, latency (time to onset of anesthe-
sia), and duration of the anesthetic effect 20. Other
important considerations are the pharmacokinetics
(absorption, distribution and excretion) and toxicity
of the drug. Lidocaine, synthesized by Löfgren in
1943, was the first amide anesthetic prepared for lo-
cal application, and the only marketed representa-
tive of this drug group with topical action. Its
potency is presently regarded as the standard for
comparison with other local anesthetics 21. The la-
tency of lidocaine varies from 2-3 minutes, with an
approximate duration of anesthetic effect for 2% so-
lutions with epinephrine 1:100,000 as vasoconstric-
tor of 85 minutes at pulp level, and 190 minutes in
soft tissues22. Lidocaine is the local anesthetic
most widely used for pain control, since its pharma-
cokinetic characteristics and low toxicity compared
with other ester-type anesthetics make it safe for
use in dental practice20-24.

This study was designed to improve the suc-
cess of inferior alveolar nerve block by combining it
with long buccal nerve block, in this manner a
longer and more effective anesthesia can be
achieved for extraction of mandibular posterior
teeth.

MATERIALS AND METHODS

The study took place at two teaching hospitals
simultaneously (Fatima Jinnah Dental College Hos-
pital, Jinnah Medical and Dental College Hospital
Karachi), from January 2011 to June 2011. Cross
sectional comparative design was adopted. A conve-
nience sample of 300 adults was taken with inclu-
sion criteria of age 15 - 45 yrs., a positive indication
for extraction of mandibular posterior teeth including
dental caries, periodontal disease and impactions.
Exclusion criteria were extremes of age, ASA II to

ASAV patients (Chart 1.), pregnancy and lactation.
Patients were randomly assigned to one of three
parallel groups, initially in 1:1:1 ratio, to receive ei-
ther one of three anesthetic regimens.

Group 1:  patients received an IAN block using
1 cartridge of L/A + 1 cartridge as Buccal infiltra-
tion.

Group 2:  patients received an IAN block using
2 cartridges of L/A + 1 cartridge as Buccal Infiltra-
tion.

Group 3:  patients received 1 cartridge as an
IAN block and 1 cartridge as a long buccal nerve
block.

Informed consent was taken from all patients.
Local anesthesia was given (2% Lidocaine with
1:100,000 epinephrine) by inferior alveolar nerve
block (IANB) and local infiltration or long buccal
nerve block (LBNB) technique. No more than 5 car-
tridges were given to any patient.

In IANB standard technique was employed; the
nerve was approached from the apposite side of the
mouth by angling the syringe from between the
premolars of the opposite side, after piercing the
mucosa and buccinator muscles between the
palato-glossal and palato-pharyngeal folds until hit-
ting the bone (ascending ramus). The syringe was
retracted few millimeters and brought parallel to the
ramus (anteroposteriorly) in close approximation to
the mandibular foramen injecting anesthetic solution
after careful aspiration.

Success for the anesthesia was measured on
the basis of a subjective feeling of pain-free extrac-
tion. Success rate was calculated by dividing num-
ber of individuals who remain pain free after the
extraction by the total number of individuals in the
group.

Pain during the procedure was measured on a
scale of 1 -to- 10 (VAS), each patient was asked to
grade his/her pain from 1 to 10 with score of 1
measuring no pain and score of 10 measuring ex-
treme pain (Chart 2).
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TABLE 1.
SUCCESS RATES AND MEAN VAS SCORES

Data was also collected for patients who would
require extra cartridge of IAN block to achieve com-
plete anesthesia in Group 1 and Group 2 patients.

Proportions of patients were compared be-
tween anesthesia groups and success rates with
the Pearson chi squared test (adjusted for the
stratification variable including age-groups and gen-
der), and independent sample t-test with mean VAS
scores. Data was analyzed using SPSS 14.0.

RESULTS

Mean Age of the sample of 27.82 +/- 5.81.
Mean VAS Score (immediate post operative) was
calculated as 4.2 +/- 2.5 for all groups combined.

The overall success rates for groups 1 to 3
were 25.20%, 27.27% and 75.54% respectively.
Group 3 had significantly better anesthesia (mean
VAS 2.29 +/- 1.92) compared with group 1 (mean

Institute Groups Parameters Success Ratesα Significance Mean VAS SD
Group 1β 28.01 6.93 3.3
Group 2γ 22.92 4.86 1.5
Group 3δ 77.08 2.46 2.2
Male 38.04 5.1 3.4
Female 47.3 4.4 2.7
15 - 25 yrs. 62.95 3.31 2.8
25 - 35 yrs. 31.2 5.63 2.9
35 - 45 yrs. 33.86 5.31 3.2
Group 1β 22.38 7.81 1.7
Group 2γ 31.63 4.32 1.5
Group 3δ 74 2.12 1.6
Male 45.23 4.84 1.6
Female 40.11 4.66 1.6
15 - 25 yrs. 59.73 4.75 1.6
25 - 35 yrs. 29.91 3.81 1.6
35 - 45 yrs. 38.37 5.69 1.5
Group 1β 25.2 7.37 2.98
Group 2γ 27.27 4.59 1.85
Group 3δ 75.54 2.29 1.92
Male 41.64 4.97 2.86
Female 43.71 4.53 2.71
15 - 25 yrs. 61.34 4.03 2.2
25 - 35 yrs. 30.56 4.72 2.25
35 - 45 yrs. 36.12 5.5 2.34

Total Overall 42.67 4.75 2.5
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α Success Rate: estimated on the basis of discomfort as indicated by the patient before and during 
the procedure. All cases with no discomfort were taken as successful.
β Group 1:  patients received an IAN block using 1 cartridge of L/A + 1 cartridge as Buccal infiltration.
γ Group 2:  patients received an IAN block using 2 cartridges of L/A + 1 cartridge as Buccal Infiltration.
δ Group 3:  patients received 1 cartridge as an IAN block and 1 cartridge as a long buccal nerve block.
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CHART 2: SUCCESS RATES

CHART 1: MEAN VAS SCORES
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CHART 1.

CHART 2
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VAS 7.37+/-2.98) and group 2 (mean VAS 4.59 +/-
1.85).Overall Success rates for Age Groups 1 to 3
were 61.34%, 30.56% and 36.12%
respectively.Overall success rates for male was
41.64% and for females 43.71%.(Table 1).

Stratification was also done on the basis of in-
stitutes (FJDC and JMDC). The success rates were
comparable in age-groups and anesthesia groups
but there was a marked difference in gender show-
ing greater success (47.3%) in females at JMDC as
compared to female patients (40.11%) at FJDC.
However mean VAS scores failed to show a re-
markable difference between the institutes.

DISCUSSION

Pain control through inferior alveolar nerve
block (IANB)is one of the most widely used local
anesthetic techniques in oral surgery.IANB does not
always result in successful anesthesia.Failure rates
of 7 to 75% have been reported in different stud-
ies.1-17.

The study was designed to improve the effi-
cacy of inferior alveolar nerve block by combining it
with long buccal nerve block in achieving a longer
and more effective anesthesia for extraction of man-
dibular posterior teeth.

Our study has shown that the success rates
for anesthesia in groups 1 to 3 were 25.20%,
27.27% and 75.54%. Group 3 having combined
IANB and long buccal nerve block had significantly
better anesthesia (mean VAS 2.29 +/- 1.92) com-
pared to other groups. Group 1 using one cartridge
for IANB and one cartridge ofbuccal infiltration
(mean VAS 7.37+/-2.98) had a significantly greater
mean VAS score as compared to other two groups.
The difference is not reflected in success rates as
discomfort felt by the patient during extraction de-
pends on other factors also including operator’s
confidence and swift removal/delivery of tooth.

Mean VAS Score (immediate post operative)
were calculated as 4.0 +/- 2.58 for all groups
combined.The mean age of the sample of 27.82 +/-
5.81.

The study demonstrated that anesthesia was
slightly more successful in the younger age group
with the overall Success rates for Age Groups 1 to
3 were 61.34%, 30.56% and 36.12% respectively.

This study has clearly demonstrated that com-
bining long buccal nerve block with inferior alveolar
nerve block has a better success rate as compared
to using buccal infiltration along with inferior alveolar
nerve block.

CONCLUSION

Combining an IAN block and a long buccal
nerve block provided more effective anesthesia in
extraction of mandibular teeth.

REFERENCES

1. Agren E, Danielsson K. Conduction block analge-
sia in the mandible. Swed Dent J. 1981;5:81-89.

2. Vreeland D, ReaderA, Beck M, MeyersW,Weaver J.
An evaluation of volumes and concentrations of
lidocaine in human inferior alveolar nerve block. J
Endod. 1989;15:6-12.

3. Hinkley S, Reader A, Beck M, Meyers W. An
evaluationof 4% prilocaine with 1: 200,000 epi-
nephrine and 2%mepivacaine with levonordefrin
compared to 2% lidocainewith 1:100,000 epi-
nephrine for inferior alveolar nerve
block.AnesthProg. 1991;38:84-89.

4. Chaney MA, Kerby R, ReaderA, Beck FM,
MeyersWJ,Weaver J. An evaluation of
lidocainehydrocarbonate comparedwith lidocaine
hydrochloride for inferior alveolar nerve block.
AnesthProg. 1991;38:212-216.

5. Nist R, Reader A, Beck M, MeyersW. An evaluation
ofthe incisive nerve block and combination inferior
alveolarand incisive nerve blocks in mandibular
anesthesia. J Endod. 1992;18:455-459.

6. McLean C, Reader A, Beck M, MeyersWJ. An
evaluationof 4% prilocaine and 3% mepivacaine
compared to 2%lidocaine (1:100,000
epinephrine)f or inferior alveolar nerveblock. J
Endod. 1993;19:146-150.

7. DagherBF,Yared GM, Machtou P. The anesthetic
efficacyof volumes of lidocaine in inferior alveolar
nerve blocks. J Endod. 1997;23:178-180.

8. Clark S, Reader A, Beck M, MeyersWJ. Anesthetic
efficacyof the mylohyoid nerve block and combina-
tion inferioralveolar nerve block/mylohyoid nerve
block. Oral Surg OralMed Oral Pathol Oral
RadiolEndod. 1999;87:557-563.



48

ORIGINAL ARTICLE Ann. Abbasi Shaheed Hosp. Karachi & K.M.D.C.  VOL : 16 ( 2 ), 2011

9. Hannan L, Reader A, Nist R, Beck M, MeyersWJ.
Theuse of ultrasound for guiding needle place-
ment for inferioralveolar nerve blocks. Oral Surg
Oral Med Oral Pathol OralRadiolEndod.
1999;87:658-665.

10. Ridenour S, Reader A, Beck M,Weaver J.
Anestheticefficacy of a combination of hyalu-
ronidase and lidocainewith epinephrine in inferior
alveolar nerve blocks. AnesthProg. 2001;48:9-15.

11. Yonchak T, Reader A, Beck M, Meyers WJ.
Anestheticefficacy of unilateral and bilateral infe-
rior alveolar nerveblocks to determine cross in-
nervation in anterior teeth. OralSurg Oral Med Oral
Pathol Oral RadiolEndod. 2001;92:132-135.

12. Nusstein J, Reader A, Beck M. Anesthetic efficacy
ofdifferent volumes of lidocaine with epinephrine
for inferioralveolar nerve blocks. Gen Dent.
2002;50:372-375.

13. Mikesell P, Nusstein J, Reader A, Beck M,Weaver
J. Acomparison of articaine and lidocaine for infe-
rior alveolarnerve blocks. J Endod. 2005;31:265-
270.

14. Fernandez C, Reader A, Beck M, Nusstein J. A
prospective,randomized, double-blind comparison
of bupivacaineand lidocaine for inferior alveolar
nerve blocks. J Endod. 2005;31:499-503.

15. Goodman A, Reader A, Nusstein J, Beck
M,Weaver J.Anesthetic efficacy of lidocaine/mep-
eridine for inferior alveolarnerve blocks.
AnesthProg. 2006;53:131-139.

16. Kanaa MD, Meechan JG, Corbett IP, Whitworth
JM.Speed of injection influences efficacy of inferior
alveolarnerve blocks: a double-blind randomized
controlled trial involunteers. J Endod.
2006;32:919-923.

17. Steinkruger G, Nusstein J, ReaderA, Beck
M,Weaver J.The significance of needle bevel ori-
entation in achievinga successful inferior alveolar
nerve block. J Am Dent Assoc. 2006;137:1685-
1691.

18. Meechan JG, Kanaa MD, Corbett IP, Steen IN,
WhitworthJM. Pulpal anesthesia for mandibular
permanent firstmolar teeth: a double-blind ran-
domized cross-over trial comparingbuccal and
buccal plus lingual infiltration injections
involunteers. IntEndod J. 2006;39:764-769.

19. Kanaa MD, Whitworth JM, Corbett IP, Meechan
JG.Articaine and lidocaine mandibular buccal infil-
tration anesthesia:a prospective randomized
double-blinded cross-over study. J Endod.
2006;32:296-298.

20. Berini-Aytés L, Gay-Escoda C.
AnestesiaOdontológica. 2nd ed. Madrid:
EdicionesAvances Medico-Dentales, S.L.; 2000.

21. Malamed SF. HandBook of Local Anesthesia. 4th
ed. St Louis: CV Mosby; 1997.

22. Dionne RA. New approaches to preventing and
treating postoperative pain. J Am Dent Assoc
1992;123:26-34.

23. Mehra P, Caiazzo A, Maloney P. Lidocaine toxicity.
AnesthProg 1998;45:38-41.

24. Daublander M, Muller R, Lipp MD. The incidence
of complications associated with local anesthe-
sia in dentistry. AnesthProg 1997;44:132-41.


