
 

 

Abstract— Mandibular block is frequent in the dental practice for 

performing painless procedures, since it anesthetizes one 

quadrant with a single injection. The class of anesthesia at School 

of Dentistry of the National Autonomous University of Mexico, 

(UNAM,) gives students the necessary skills and clinical teachings 

to successful performance in mandibular anesthesia. Purpose: To 

determine the undergraduate performance in regional 

mandibular anesthesia, in patients under extraction order of 

erupted permanent tooth. Material and methods: An 

observational study was performed between March 2007 and 

February 2008 in five clinics of the School of Dentistry UNAM, 

including 131 fifth year students, who applied the regional 

mandibular technique and who agreed to participate in the study. 

Student, patient, and procedure variables, they were recorded; 

input and processed in SPSS 15.0. Results: Female students 

predominated (75%), mean age was 23.4±1.4 years, GPA 7.9±3.9. 

63% of the patients were female, with average grade of 46.9±17.4. 

Teeth most frequently extracted were posterior (87%). 50% of 

the mandibular blocks were successful. Conclusions: a) Successful 

performance in mandibular block was 50% b) It is necessary to 

research the application characteristics of the failed mandibular 

anesthesia to improve the performance of undergraduate 

students.  

 

Index Terms— anesthesia performance, dental extraction, jaw 

anesthesia, undergraduate. 

 

I. INTRODUCTION 

 

he effectiveness of anesthesia techniques is based on the 

knowledge of anatomical and physiological matters to 

attain loss of sensitivity in the area where it is applied. 

 

Students of the School of Dentistry (SD) of the National 

Autonomous University (UNAM) of Mexico, study anesthesia 

in their fourth semester [1], and apply the different techniques 

in their clinical activities while they are studying. 

 

The objective of dental anesthesia is to attain the temporary 

inhibition of pain sensitivity, through therapeutic means (by 

administering a drug) [2], without inducing loss of 

consciousness [3]. Mostly it is used to perform dental 

procedures without causing pain to the patient [4]. 

 

 

 

 
 

 

Local Anesthesia and Regional Anesthesia in Dentistry 

 

The difference between these two concepts is basically the 

extension of the anesthetized area: in regional anesthesia the 

anesthetized area corresponds to the innervation area of a 

nerve, a collateral nerve branch or one of its terminals. In local  

anesthesia the drug acts at completely peripheral levels, on 

receivers or smaller terminal branches [5].  

 

Regional anesthesia is indicated when it is necessary, or 

desirable, that the patient remains aware but with insensitive 

teeth and their adjacent structures [5].  

Local anesthetics 

 

Local anesthetics are compounds that cause a reversible 

block of nerve conduction in any part of the nervous system 

where they are applied [6], [7]. They cause a depression in the 

nerve fibers action potential propagation by blocking the Na+ 

passage through the membrane in response to nerve 

depolarization [6]. 

 

This conduction depression along the nerves is known as 

conduction anesthesia, block or nerve block. This means: a 

decrease in pain perception resulting from the application of 

an agent along the nerve fiber of its terminals [7]. 

Mandibular Anesthesia 

 

The regional mandibular anesthesia technique is the most 

common method of mandibular anesthesia in dentistry, it has 

many applications in dental treatment, including dental 

surgery, endodontic, periodontal, prostheses, etc., and its 

success has been evaluated mainly in graduates or 

undergraduates of maxillofacial surgeons. Successful 

performance is estimated at about 80 to 85% [8]–[13]. 

 

This is the dentistry trunk block by excellence: inferior 

alveolar, buccal, and lingual. This technique was originally 

developed by Fisher, and was later modified by different 

authors [11]. To apply this technique, the dentist must be 

familiar with the anatomical details accessible by palpation, 

allowing him to locate the mandibular foramen. The structures 

are the masseter muscle and the pterygomandibular ligament, 

the internal and external oblique lines, the mandible posterior 

ridge and the plane formed by the lower molar occlusive faces 

[5]. 
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One must take into account the variations in position and 

dimension of the mandibular branch, measures from the first 

molar distal face, which depends on the changes experienced 

by a growing mandible [5]. Several authors have contributed 

to improve the anesthesia of the inferior alveolar nerve, 

refining and creating new techniques and devices in order to 

enhance the success rate of these procedures. [14]-[17]. 

 

II. PROCEDURE  

 

Sample: We include 131 fifth year students, who were 

coursing in 5 peripheral clinics of the UNAM School of 

Dentistry and agreed to participate in the study while treating 

patients, free from systemic disease, under extraction order of 

mandibular permanent erupted tooth without acute infection. 

Each student and each patient were registered once. 

 

Method: Students demographics and school-related 

information (grade point average (GPA), repeated courses, 

extra-curricular experience in nerve blocks) were recorded.  

 

Regarding the patients, variables recorded included 

demographics, periodontal conditions, and periapical lesion X-

rays of the tooth to be extracted. Regarding the anesthetic 

procedure, the technique used was recorded, all procedures 

used 1.8 milliliters of 2% lidocaine with 1:100,000 

epinephrine once time. A block was deemed successful when a 

single application was enough to extract the tooth with score 

zero, assessed using the Verbal Rating Scale (VRS), this is no 

pain for the patient.  

 

A single evaluator, previously trained with Kappa=0.876, 

performed all measurements. 

 

Ethical considerations. This study complied with the 1975 

Declaration of Helsinki for human research and the Mexican 

General Regulations of Health Research, paragraph 17, and the 

study was considered low risk [18]. 

 

III. RESULTS 

 

From March 2007 to February 2008, 131 students were 

enrolled from peripheral clinics: Aragon, Azcapotzalco, Milpa 

Alta, Vallejo, and Xochimilco, and each treated one patient, 

for extraction of a single permanent mandibular tooth. 

 

According to student demographics characteristics, they 

were mostly women (75%); mean age was 23.4±1.4 years, 

with an interval of 21 to 28 years old; GPA was minimum 6.80 

and maximum 8.60, with a mean of 7.9±0.39; as for repeated 

courses, 48.9% of the students reported to have repeated at 

least one clinical class. 

 

Regarding the characteristics of treated patients, they were 

predominantly female (61%). Their mean age was 46.9±17.4 

years old, from 13 to 88. 

 

87% of extracted teeth were posterior, evaluated 

preoperatively, using the Russell Periodontal Index, and 

dentoalveolar x-rays for periapical diagnosis. Most showed 

gingivitis periodontal issues with pouches or advanced 

destruction, with no periapical lesion (table 1). 

 

 
 

The anesthetic technique used for mandibular block was 

mostly direct (63%). 33% of the students had additional 

experience in the performance of anesthetic blocks outside the 

school. 

 

50% of the cases were successful performance in regional 

mandibular blocks. 

 

Bivariate Analysis 

 

An analysis was made of the result variable with the 

students GPA, repeated courses for courses including the 

application of anesthetic techniques in practice, and additional 

experience in anesthetic blocks application, testing the 

hypothesis  using two tail test with a 0.05 significance. 

The GPA analysis of the students who performed successful 

blocks or failed using the t test for independent samples 

showed no statistically significant differences t0.05
145gl=0.225 

with p=0.823. 

 

Regarding repeated courses, the variable was tested using 

Fisher’s exact test X2 and no significant differences were 

observed: X2 
0.05

1gl=2.46 with p=0.139.  

 

As for additional experience in anesthetics, Pearsons’ test 

X2 did not show statistically significant differences either 

X2
0.05

1gl =1.525 with p=0.225. 
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It was found that none had statistically significant 

differences. 

 

IV. DISCUSSION 

 

Successful performance in mandibular nerve blocks by fifth 

year students in peripheral clinics of the UNAM School of 

Dentistry was evaluated, observing that of the total blocks 

performed (131), 50% were successful, which means that 

when applying such block, success or failure is without odds. 

 

According with the literature, studies on graduate and 

undergraduate maxillofacial surgeons reports a success 

average of 80-85% [19]. However, success rates of up to 90% 

[20] may be found, as reported by Martínez et. al. In their 

comparative study of direct mandibular block and the Akinosi 

technique, performed at the Complutense University of 

Madrid, and 100% success rate when combining two or more 

anesthetic techniques [21]. 

 

Kholer et. al. reports A larger volume of anesthetic solution 

(3.6 mL) is required to achieve a higher success rate and a 

faster onset of action for a dental extraction without the use of 

reinforcement anesthesia in posterior teeth extraction. But all 

procedures were performed by the senior paper author.[22]. 

 

Gallatin et. al. [23] observed lower results in a study 

performed at the University of Ohio, in 48 patients 

anesthetized for cavities in the mandibular first molars, 

extensive restoration works, periodontal disease and history of 

sensitivity. Using block of the inferior alveolar nerve only a 

success rate of 81% was attained, but when combined with 

intrabone injection, a success rate of 100% was attained. 

 

Hannan et. al. [24], at the University of Ohio, had a 76% 

success rate with conventional inferior alveolar nerve block. 

Meanwhile, Reitz et. al., also at the University of Ohio, reports 

a success rate of 60-74% with inferior alveolar nerve block 

[17].  

 

Waikakul et. al. [11] reports that at the Oral Surgery Clinic 

of the School of Dentistry, University of Mahidol, a success 

rate of 60% for direct mandibular block was observed in 136 

applications. They report no significant differences in age and 

sex. 

 

Kennedy et. al. [25] performed a study at the University of 

Ohio, with 64 patients divided into two groups: one 

anesthetized with conventional alveolar nerve block, the other 

with bi-directional alveolar nerve block. Both groups had a 

50% success rate. 

 

The rate of successful blocks observed in our study is 4% 

higher than that reported by Tzu-Ni Lai et. al. [12] they 

regarding the mandibular block evaluation using standardized 

methods, at the National University of Taiwan, and the 

National University Hospital of Taiwan, including 123 patients 

who required endodontic treatment. Patients were divided into 

two groups: 100 patients were anesthetized with the 

standardized technique described by Malamed [3], and 23 

patients received inferior alveolar nerve anesthesia and lingual 

nerve block with additional block of the long buccal nerve.  

 

The anesthesia success rate was 47%, finding no significant 

differences in the efficiency of anesthesia in relation to sex and 

age of the patients. 

 

The most common reason for failure of the mandibular 

alveolar nerve is an operator defective technique [10], [26]. 

 

But there are other factors that influence in inferior alveolar 

nerve block failure which are not due to the operator, such as:  

 

Anatomical: mylohyoid ancillary nerve, bifid mandibular 

nerve, variations in the position of the retromolar foramen, 

collateral enervation of teeth, [10], [13], [27]. 

 

Pathological: trismus, infection, inflammation, prior surgery 

[9], [10]. 

 

Pharmacological: use of: analgesics, antimicrobial agents, anti-

inflammatory agents [3]. 

 

Psychological: fear, anxiety, apprehension [10]. 

 

That could partially explain the low performance in dental 

anesthesia, but neither of this was evaluated in this study. 

 

V. CONCLUSIONS 

 

1. Successful regional mandibular blocks were 50% of 

the cases. 

 

2. No statistically significant differences were observed 

regarding the students GPA, their having repeated 

clinical courses, or their additional experience in 

administering anesthesia. 

 

3. It is necessary to research the application 

characteristics of regional mandibular blocks leading 

to failure, in order to make modifications in the 

teaching and the practice of blocks, in order to 

improve the efficacy of their application.  

 
 

REFERENCES 

 

[1] Facultad de Odontología UNAM. México; Modificación del Plan de 

Estudios aprobado por el Consejo Académico de Área el día 16 de julio del 

2003. Disponible en: http://www.odonto.unam.mx/pdfs/1117.pdf consultada 

el 10 de abril del 2011. 

 

[2] López, A. García, P. CIRUGÍA ORAL. Interamericana Mcgraw-hill, 

Madrid España. 1991, p.p.41-45, 119- 170, 249-272. 

 

GSTF Journal of Advances in Medical Research (JAMR) Vol 1 No 1

42 © 2014 GSTF



 

[3] Malamed, S. Manual de LOCAL ANESTHESIA.  5ª ed. Elsevier Mosby. 

Madrid España. 2006, p.p.3-297. 

 

[4] Berini, A. Gay Escoda C. Odonthologic anesthesia. ed. Avances Médico 

dentales. Madrid España. 1997, p.p.15-120  

 

[5] Gay Escoda, C. Berini, L. Cirugía Buccal. Ediciones Ergon S.A. Madrid. 

1999. p.p. 414-415, 153-231. 

 

[6] Florez, J. (Director) Farmacología humana. 3ª ed. Masson. España. 1992. 

p.p. 259-265. 

 

[7] Smith, C. Reynard, A. editores FARMACOLOGÍA. Ed. Médica 

Panamericana. Argentina 1993. p.p. 219-235. 

 

[8] Yonchak, T. Reader, A. Beck, M. Meyers, W. Anesthetic efficacy of 

unilateral an bilateral inferior alveolar nerve blocks to determine cross 

innervation in anterior teeth. Oral Surg Oral Med Oral Pathol Oral Radiol 

Endod. 2001. 92 (2): 132-5 

 

[9] Lew, K. Townsend, G. Failure to obtain adequate anaesthesia associated 

with a bifid mandibular canal: a case report. Australian Dental Journal 

2006;51:1:86-90. 

 

[10] Madan, G. Madan, S. Madan, A. Failure of inferior alveolar nerve 

block. JADA, 2003:133:843-846. 

 

[11] Waikakul, A. Punwutikorn, J. A comparative Study of the Extra-

intraoral Landmark Technique and the Direct Techique for inferior Alveolar 

Nerve Block, J Oral Maxillofac Surg, 1991;49:804-808. 

 

[12] Lai, T. Lin, C. Kok, S. Yang, P. Kuo, Y. Lan, W. Chang, H. Evaluation 

of mandibular block using a standardized method. . Oral Surg Oral Med Oral 

Pathol Oral Radiol Endod. 2006;102:462-68. 

 

[13] Desantis, J. Liebow, C. Four common mandibular nerve anomalies that 

lead to local anesthesia failures. JADA July 1996 Vol. 127, 1081-1086. 

 

[14] AggarwalV, JainA, Kabi D. Anesthetic efficacy of supplemental bucal 

and lingual infiltrations of articaine and lidocaine after an inferior nerve block 

in patients with irreversible pulpitis.  J Endod. 2009;35(7):925-9. 

 

[15] Suazo Galdames IC, Cantín López MG, Zavando Matamala DA. 

Inferior alveolar nerve block anesthesia via the retromolar triangle, an 

alternative for patients with blood dyscrasias. Med Oral Patol Oral Cir Bucal. 

2008;13(1):E43-7. 

 

[16] Zandi M, Seyedzadeh Sabounchi S. Design and development of a 

device for facilitation of Gow-Gates mandibular block and evaluation of its 

efficacy. Oral Maxillofac Surg. 2008;12(3):149-53. 

 

[17] Haas DA. Alternative mandibular nerve block techniques: a review of 

the Gow-Gates and Akinosi-Vazirani closed-mouth mandibular nerve block 

techniques. J Am Dent Assoc. 2011;142 Suppl 3:8S-12S. 

 

[18] Diario Oficial de la Federación, México, D. F. 7 de Febrero de 1984 

Reglamento de la ley general de salud en materia de investigación para la 

salud. 

 

[19] Bell, W. E. Orofacial Pain Classification, Diagnosis, Management. 

E.U.A. 4th ed. Chicago: Year Book Medicail Publishers, 1989. xix-62. 

 

[20] Martínez, J. Benito, B. Fernández, F. San Hipólito, L. Peñarrocha, M. 

Estudio comparativo entre el mandibular block directo y la técnica de 

Akinosi. Med Oral. 2003;8:143-9 

 

[21] Reitz, J. Reader, A. Ninst, R. Beck, M. Meyers, W. Anesthetic efficacy 

of the intraosseous injection of 0.9 mL of 2% lidocaine (1:100,000 

epinephrine) to augment an inferior alveolar nerve block. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod. 1998;86:516-23. 

[22] Kholer Br. Castellón L, Laislle G. Gow Gates technique: a pilot study 

for extraction procedures with clinical evaluation and review. Anesth Prog. 

2008;55(1):2-8. 

 

[23] Gallatin, E. Stabile, P. Reader, A. Nist, R. Beck, M. Anesthetic efficacy 

and heart rate effects of the intraosseous enjection of 3% mepivacaine after an 

inferior alveolar nerve block. Oral Surg Oral Med Oral Pathol Oral Radiol 

Endod. 2000;89:83-7. 

 

[24] Hannan, L. Reader, A. Nist, R. Beck, M. Meyers, W. the use ultrasound 

for guiding needle placement for inferior alveolar nerve block. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod. 1999;87:658-65. 

 

[25] Kennedy, S. Reader, A. Nussttein, J. Beck, M. Weaver, J. the 

Significance of Needle Deflection in Succes of the Inferior Alveolar Nerve 

Block  in Patients with Irreversible Pulpitis. Journal of Endodontics. 

2003;29:10:630-33. 

 

[26] Wong, J. Adjuncts to Local Anesthesia: Separating Fact form fiction. J. 

Can Den Assoc 2001; 67:397-7. 

 

[27] Auluck, A. Ahsan, A. M. Pai, K. Shietty, C. Anatomical variations in 

developing mandibular nerve canal: a report of three cases. Neuroanatomy. 

2005;4:28-30. 

 

 

Díaz, Raúl; born in Mexico city, on 

February 14th of 1958, he graduated 

of Dentistry School of National 

School of Professional Studies 

“Zaragoza” U.N.A.M. on 1983, and 

was graduated in Science Master 

(Clinical epidemiology) from 

Medicine School U.N.A.M. in 

Mexico, on 2001, at present he is 

doctoral student in doctorate in 

science (Clinical epidemiology), he 

is professor in U.N.A.M. since 1983, 

in oral medicine and adults integral clinic, he has published several 

papers in clinical investigation and received various prizes in dental 

research. 
 

GSTF Journal of Advances in Medical Research (JAMR) Vol 1 No 1

43 © 2014 GSTF

http://www.ncbi.nlm.nih.gov/pubmed/?term=AggarwalV%2C+JainA%2C+Kabi+D.+Anesthetic+efficacy+of+supplemental+bucal+and+lingual+infiltrations+of+articaine+and+lidocaine+after+an+inferior+nerve+block
http://www.ncbi.nlm.nih.gov/pubmed/18167480
http://www.ncbi.nlm.nih.gov/pubmed/18167480
http://www.ncbi.nlm.nih.gov/pubmed?term=Zandi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18648865
http://www.ncbi.nlm.nih.gov/pubmed?term=Seyedzadeh%20Sabounchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18648865
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zandi+M%2C+Seyedzadeh+Sabounchi+S.+Design+and+development
http://www.ncbi.nlm.nih.gov/pubmed?term=Haas%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21881056
http://www.ncbi.nlm.nih.gov/pubmed/?term=alternative+mandibular+nerve+block+%2B+haas



