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IntrOductIOn
The  techniques used to anaesthetize maxillary molars for 
endodontic purpose include Posterior Superior Alveolar (PSA) 
nerve block, buccal infiltration with or without supplemental 
anaesthesia in the form of palatal or buccal infiltrations [1-3]. In 
PSA block needle is inserted into the buccal mucosa above the 
second molar in an upward-backward direction and anaesthetic 
solution is deposited [4]. PSA nerve block is not routinely used to 
perform root canal treatment in maxillary molars because buccal 
infilteration is sufficient to anaesthetize the maxillary molars and 
intravascular injection during block may lead to rare complications 
like diplopia, blurring of vision, mydriasis palpebral ptosis, 
temporary paralysis of the cranial nerves that govern eye movement 
that is oculomotor, trochlear, and abducens nerves [5-13]. Buccal 
infiltration anaesthesia  is safe and commonly used for providing 
pulpal anaesthesia in maxillary teeth [14,15]. In infiltration technique 
local anaesthetic solution diffuses into the cancellous bone via the 
porous thin cortical plate and provides a success rate of 72% to 
100% in healthy pulps [16-19]. The intraligamentary infiltration 
can be used as primary or supplemental anaesthesia technique. 
However primary intraligamentary anaesthesia technique doesn’t 
provide adequate pain control in endodontic treatment and 
its success rate is found to be low around 50%. Hence it is 
widely used as a supplemental anaesthesia. There is no general 
consensus regarding which technique is ideal for performing 
endodontic treatment in maxillary molars. Extrapolating from the 
above facts, this questionnaire-based survey on Indian Dentist was 
conducted to compare and evaluate the various techniques used 
to anaesthetize the maxillary molars and its effect on postoperative 
pain.
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ABStrAct
Introduction: Clinicians use various anaesthesia techniques like 
Posterior Superior Alveolar (PSA) nerve block, buccal infiltration 
with or without supplemental anaesthesia like palatal and 
intraligamentary infiltrations for root canal treatment in maxillary 
molars. However there is no general consensus regarding which 
technique is enough for performing endodontic treatment in 
maxillary molars. 

Aim: The aim of this questionnaire-based survey is to compare 
and evaluate the various techniques used to anaesthetize the 
maxillary molars and its effect on postoperative pain.

Materials and Methods: The data were obtained from 290 
dental practitioners using a specially prepared questionnaire 
survey conducted anonymously. The questionnaire contained 
questions covering data such as years in dentistry, acquired 
specialty, techniques used for anaesthetizing maxillary molars, 
success of anaesthesia, and postoperative pain, etc.

results: Buccal infilteration with supplemental anaesthesia in 
the form of palatal (82%) and intra-ligamentary infilteration (88%) 
show higher success rate compared to only buccal infilteration 
(69%). However, intra-ligamentary infilteration group showed 
highest rate (75%) of postoperative pain. General practitioners 
(62% of clinicians) prefer to give both buccal and palatal 
infilterations and specialists opt for only buccal infilteration (66-
74% of specialists). 

conclusion: Only buccal infilteration is sufficient during root 
canal treatment of maxillary molars. Routine use of supplemental 
anaesthesia in the form of palatal and intra-ligamentary 
infilteration is not necessary unless patient experiences 
discomfort during endodontic treatment. However, intra-
ligamentary infilteration may lead to postoperative discomfort 
in the form of pain.

MAterIAlS And MethOdS
Overall, the 2014 questionnaire-based retrospective field survey of 
dentists in Western India resulted in a total of 290 questionnaires 
received personally from the sample of 320 adult respondents. 
The response rate was 90.63%. Refusal rates were lower due to 
simple design of questionnaire and simultaneous distribution and 
collection of questionnaire personally. The study sample included 
290 dental practitioners (general practitioner–173; endodontist-
42; other specialities-75) from Western Maharashtra. The survey 
was conducted in October 2014. The data were obtained using 
a specially prepared questionnaire survey which was conducted 
anonymously. The questionnaire contained questions covering 
data such as years in dentistry, acquired specialty, techniques 
used for anaesthetizing maxillary molars, success of anaesthesia, 
and postoperative pain at 72 hours, etc. Data was processed, 
analysed and tabulated.

reSultS 
Buccal infilteration with supplemental anaesthesia in the form of 
palatal (82%) and intra-ligamentary infilteration (88%) show higher 
success rate compared to only buccal infilteration (69%) [Table/
Fig-1]. General practitioners (62% of clinicians) prefer to give both 
buccal and palatal infilterations and specialists opt for only buccal 
infilteration (66-74% of specialists) [Table/Fig-2]. Buccal infilteration 
with supplemental anaesthesia in the form of palatal (82%) and 
intra-ligamentary infilteration (88%) showed higher success rate 
compared to only buccal infilteration (69%) [Table/Fig-3]. However, 
intra-ligamentary infilteration group showed highest rate (75%) of 
postoperative pain [Table/Fig-4].
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dIScuSSIOn
The present retrospective questionnaire-based [Table/Fig-5] field 
survey was conducted to throw light on the current trends and 
consensus regarding the various techniques used to anaesthetized 
the maxillary molars and its correlation with the postoperative pain. 
Buccal infiltration alone and buccal with palatal and intraligamentary 
infiltrations are commonly used techniques to anaesthetize maxillary 
molars for endodontic purpose. The present survey showed that 
dentist up to 10 years of clinical experience used BI alone in most 
of the cases (around 62% of clinicians). Dentist between 10-20 
years of clinical experience used both BI and BI+PI to the same 
extent [Table/Fig-1]. However senior dentist with clinical experience 
of more than 20 years, use BI+PI more frequently (around 63% of 
clinicians). Very few dentists (5.52%) opted for BI+IL to anaesthetize 
maxillary molars for endodontic purpose. This was in contrast to 
previous bulgerian study in which 46% of senior dentist opted for 
the intra-ligamentary technique [20]. Avoidance of intraligamentary 
infilteration is attributed to certain challenges in injection technique 
such as positioning the needle within desired location, controlling 
the placement of needle throughout the administration phase of 
anaesthesia, increased pain in the patients due to high syringe 
pressure with consequent tissue damage, inability to control the 
correct amount of anaesthesia to be delivered, unpredictability of 
duration of effect of anaesthesia, etc.

General practitioners (62% of clinicians) preferred to give palatal 
infilteration along with buccal infilteration for endodontic purpose 
[Table/Fig-2]. This is because general practitioners may correlate 
root canal treatment of maxillary molars with extraction in which 
both buccal and palatal infilterations are needed. Endodontists 
and other speciality practitioners don’t prefer to give palatal 
infilteration. It may be because it is very painful injection technique 
owing to the tight binding of mucoperiosteum with bone. Success 
of anaesthesia was evaluated by absence of pain during root canal 
treatment. Buccal infilteration with supplemental anaesthesia in 
the form of palatal (82%) and intra-ligamentary infilteration (88%) 
showed higher success rate compared to only buccal infilteration 
(69%) [Table/Fig-3]. This was in contrast with the previous study 
conducted by Agarwal et al., according to his study, there was no 
statistical difference between the anaesthetic success of posterior 
superior alveolar nerve blocks (64%), buccal infiltrations (54%), and 
buccal plus palatal infiltrations (70%) [3]. In various previous studies, 

supplemental PDL injection showed successful pulpal anaesthesia 
in 50-96% of cases for endodontic procedures [21] But, most of 
the times, a re-injection is advisable for good result [21] Moreover, 
BI+IL group showed higher rate (75%) of postoperative pain at 72 
hour follow-up [Table/Fig-4]. Contrary to this in previous study only 
28% of respondents observed development of complications. The 
prepared questionnaire seems to be very valid for the study as all 
questions are simple, factual, objective type and guides the study 
directly towards its goal. 

lIMItAtIOn
According to authors, there are certain limitations of the conducted 
study. Total 290 dental respondents selected in the study may 
not be truly representative of the Western Maharashtra dentist. 
Moreover, there is a chance of variability in assessing the pain 
response of patient as the investigator has to rely on dentist. 

cOncluSIOn 
Taken together, these results suggest that general practitioners 
(62% of clinicians) prefer to give both buccal and palatal 
infilterations and specialists opt for only buccal infilteration (66-
74% of specialists) for performing root canal treatment in maxillary 
molars. 

recOMMendAtIOnS 
Routinely use of supplemental anaesthesia in the form of palatal 
and intra-ligamentary infilteration is not necessary for carrying 
out endodontic treatment in maxillary molars unless patient 
experiences discomfort during endodontic treatment. Additionally, 
avoid use of intra-ligamentary infilteration as it may lead to higher 
incidence of postoperative pain.
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years in dentistry            Bi        Bi+Pi         Bi+il

up to 10 years 68 37 5

10-20 years 45 47 8

over 20 years 27 50 3

[table/fig-1]: Distribution of techniques used according to clinical experience.

           Bi        Bi+Pi         Bi+il

GP 59 107 7

ENDO 31 11 0

OTHER SPECIALITIES 50 16 9

[table/fig-2]: Distribution of techniques used according to specialties.

        yes    not always         no

BI 97 40 13

BI+PI 112 20 5

BI+IL 14 2 0

[table/fig-3]: Evaluation of success of anaesthesia.

        yes         no

BI 0 140

BI+PI 0 137

BI+IL 12 4

[table/fig-4]: Evaluation of postoperative pain.
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retrospective field survey of dentist in Western india
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1. Since how long you have been practicing dentistry?
 A. Upto 10 years
 B. 10-20 years
 C. More than 20 years
2. Are you a specialist? If yes, please mention your specialty.
 A. No
 B. Yes – a. Endodontist
   b. Other speciality
3. Which technique do you use for root canal treatment of maxillary molar?
 A. Buccal infilteration
 B.  Buccal infilteration and Palatal infilteration
 C. Buccal infilteration and Intra-ligamentary infilteration 
4. Considering intra-operative pain as a success of anesthesia, how do you rate 

the success of your anesthesia technique?
 A. Yes
 B. Not always
 C. No 
5. Do you feel there any evidence of higher chances of post-operative pain at 72 

hours related to anesthesia technique?
 A. Yes
 B. No 
The following information is optional:
Your name: __________________
Designation: __________________
Institute/: __________________
Clinic address

Thank you very much for sparing your time. Best wishes!

[table/fig-5]: Questionnaire of the Study.



www.jcdr.net Ganesh Ranganath Jadhav and Priya Mittal, Anesthesia Techniques for Maxillary Molars

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): ZC15-ZC17 1717

 Loetscher CA, Melton DC, Walton RE. Injection regimen for anaesthesia of the [15]
maxillary first molar. J Am Dent Assoc. 1988;117(2):337–40. 

 Evans G, Nusstein J, Drum M, et al. A prospective, randomized double-[16]
blind comparison of articaine and lidocaine for maxillary infiltrations. J Endod. 
2008;34(4):389–93. 

 Mason R, Drum M, Reader A, et al. A prospective, randomized, double-blind [17]
comparison of 2% lidocaine with 1:100,000 and 1:50,000 epinephrine and 3% 
mepivacaine for maxillary infiltrations. J Endod. 2009;35(9):1173–77. 

 Katz S, Drum M, Reader A, et al. A prospective, randomized, double-blind [18]
comparison of 2% lidocaine with 1:100,000, 4% prilocaine with 1:200,000 
epinephrine and 4% prilocaine for maxillary infiltrations. Anesth Prog. 
2010;57(2):45–51. 

 Mikesell A, Drum M, Reader A, et al. Anaesthetic efficacy of 1.8 mL and 3.6 mL [19]
of 2% lidocaine with 1:100,000 epinephrine for maxillary infiltrations. J Endod. 
2008;34(2):121–25.

 Lalabonova H, Kirova D, Dobrinka Dobreva D. Intraligamentary anaesthesia in [20]
general dental practice. J of IMAB. 2005;11(2):22-24.

 Kämmerer PW, Palarie V, Schiegnitz E, Ziebart T, Al-Nawas B, Daubländer M. [21]
Clinical and histological comparison of pulp anaesthesia and local diffusion after 
periodontal ligament injection and intrapapillary. Infiltration Anaesthesia J Pain 
Relief. 2012;1:5.

 Malamed SF. Handbook of local anaesthesia. 5th ed. St Louis, MO: Elsevier [4]
Mosby; 2004. 192–96.

 Webber B, Orlansky H, Lipton C, Stevens M. Complications of an intra-[5]
arterial injection from an inferior alveolar nerve block. J Am Dent Assoc. 
2001;132(12):1702-04. 

 Cooper JC. Deviation of eye and transient blurring of vision after mandibular [6]
nerve anaesthesia: report of a case. J Oral Surg Anesth Hosp Dent Serv. 
1962;20(6):151-52. 

 Rood J. Ocular complication of inferior dental nerve block. A case report. [7] Br Dent 
J. 1972;132 (1):23-24. 

 Leopard PJ. Diplopia following injection of a local anaesthetic. [8] Dent Pract Dent 
Rec. 1971;22:92-94. 

 Goldenberg AS. Transient diplopia as a result of block injections. Mandibular and [9]
posterior superior alveolar. N Y State Dent J. 1997;63(7):29-31. 

 Goldenberg AS. Transient dipoplia from a posterior alveolar injection. [10] J Endod. 
1990;16(11):550-51. 

 Goldenberg AS. Diplopia resulting from a mandibular injection. [11] J Endod. 
1983;9(6):261-62. 

 Marinho RO. Abducent nerve palsy following dental local analgesia. [12] Br Dent J. 
1995;179(2):69-70. 

 Petrelli EA, Steller RE. Medial rectus muscle palsy after dental anaesthesia. [13] Am J 
Ophthalmol. 1980;90(3):422-24.

 Costa CG, Tortamano IP, Rocha RG, Francishone CE, Tortamano N. Onset and [14]
duration periods of articaine and lidocaine on maxillary infiltration. Quintessence 
Int. 2005;36(3):197–201. 

 PaRtiCUlaRS OF COntRiBUtORS:
1. Assistant Professor, Department of Conservative Dentistry and Endodontics, SDCH Pune, India.
2. Senior Resident, Department of Conservative Dentistry and Endodontics, Centre for Dental Education and Research, 
 All India Institute of Medical Sciences, New Delhi, India.

naMe, aDDReSS, e-Mail iD OF the CORReSPOnDinG aUthOR:
Dr. Ganesh Ranganath Jadhav, 
Assistant Professor, Department of Conservative Dentistry, SDCH, Pune, India.
E-mail: drganesh2009.aiims@gmail.com

FinanCial OR OtheR COMPetinG inteReStS: None.

Date of Submission: aug 31, 2015
Date of Peer Review: Oct 15, 2015
 Date of Acceptance: nov 07, 2015

Date of Publishing: Mar 01, 2016


