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Highlights
• The relationship between systemic diseases and endodontic outcome is unknown.
• HIV and oral bisphosphonate did not appear to be associated with endodontic outcomes.
• Cardiovascular disease and/or diabetes may be associated with the outcome.
• None of these studies can elucidate a cause-and-effect relationship.

Abstract
Introduction
To date, the relationships between systemic diseases and endodontic treatment outcomes remain poorly
studied. Thus, the purpose of this systematic review was to evaluate the relationship between host-modifying
factors and their association with endodontic outcomes.

Methods
Two reviewers independently conducted a comprehensive literature search. The MEDLINE, Embase, Cochrane,
and PubMed databases were searched. In addition, the bibliographies and gray literature of all relevant articles
and textbooks were manually searched. There was no disagreement between the 2 reviewers.

Results
Sixteen articles met the inclusion criteria with moderate to high risk of bias. There was no article with low risk of
bias. Available scientific evidence remains inconclusive as to whether diabetes and/or cardiovascular disease(s)
may be associated with endodontic outcomes. Human immunodeficiency virus and oral bisphosphonate did
not appear to be associated with endodontic outcomes.
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Results 

Sixteen articles met the inclusion criteria with moderate to high risk of 
bias. There was no article with low risk of bias. Available scientific 
evidence remains inconclusive as to whether diabetes and/or 
cardiovascular disease(s) may be associated with endodontic 
outcomes. Human immunodeficiency virus and oral bisphosphonate did 
not appear to be associated with endodontic outcomes. 

Conclusions 

Although additional well-designed longitudinal clinical studies are 
needed, the results of this systematic review suggest that some 
systemic diseases may be correlated with endodontic outcomes. 
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Accuracy of Cone-Beam Computed Tomography and Periapical
Radiography in Detecting Small Periapical Lesions

Patrick Tsai, DDS, Mahmoud Torabinejad, DMD, MSD, PhD , Dwight Rice, DDS, Bruno Azevedo, DDS, MS

School of Dentistry, Loma Linda University, Loma Linda, California

published online 21 May 2012.

Abstract 
Introduction
The aim of this study was to determine the diagnostic accuracy of 2 cone-beam computed tomography (CBCT) machines and
periapical (PA) radiography in detecting simulated apical lesions created with the smallest dental burs available.

Methods
By using mandibles from human cadavers, simulated apical lesions were created and then progressively enlarged in 16 roots
by using sizes #1/4, #1/2, #1, #2, #4, and #6 round burs. Imaging was obtained after each enlargement with a Kodak 9000 3D
(Kodak) CBCT, a Veraviewpocs 3De (Morita) CBCT, and intraoral digital PA radiography. Specificity and sensitivity at variable
decision thresholds were calculated and plotted on receiver operator characteristic curves. The area under the curve (AUC)
served as an estimate of diagnostic accuracy.

Results
The overall AUCs for Kodak, Morita, and PA radiography were 0.767 (95% confidence interval [CI], 0.743–0.792), 0.753 (95%
CI, 0.728–0.779), and 0.584 (95% CI, 0.554–0.615), respectively. The AUCs for Kodak and Morita were both statistically
significantly larger than the AUC for all corresponding simulated lesion sizes imaged with PA radiography. Between Kodak and
Morita, there were no statistically significant differences in AUCs for any of the corresponding simulated lesion sizes.

Conclusions
Both CBCT devices demonstrated poor accuracy in detecting simulated lesions smaller than 0.8 mm in diameter, fair to good
accuracy when simulated lesion diameter was between 0.8–1.4 mm, and excellent accuracy when simulated lesions were
larger than 1.4 mm in diameter. PA radiography, at best, demonstrated poor diagnostic accuracy for all simulated lesion sizes.

Key Words: Cone-beam computed tomography, dental, endodontics, humans, mandible, pathology, radiography, ROC curve,
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Conclusions: 
Both CBCT devices demonstrated poor accuracy in 
detecting simulated lesions smaller than 0.8 mm in 
diameter, fair to good accuracy when simulated lesion 
diameter was between 0.8–1.4 mm, and excellent 
accuracy when simulated lesions were larger than 1.4 mm 
in diameter. PA radiography, at best, demonstrated poor 
diagnostic accuracy for all simulated lesion sizes. 
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A comparative analysis of periapical radiography and cone-beam
computerized tomography for the evaluation of endodontic
obturation length

Li Cheng, MD, Ru Zhang, MD, Xuan Yu, MD, Yuanyuan Tian, MD, Hu Wang, PhD, Guangning Zheng, PhD, Tao Hu, PhD

Received 5 December 2010; received in revised form 11 April 2011; accepted 14 April 2011.

Objective
The aim of this study was to determine the consistency and inconsistency between the periapical radiography (PR) and cone-
beam computerized tomography (CBCT) in evaluating the length of root canal obturations (RCOs) in vivo.

Study design
Thirty-six maxillary and mandibular first and second molars yielding 109 obturated root canals with available PR and CBCT
images were analyzed. The inclusion criterion was that the RCO extended 0-2 mm short of the radiographic apex on PR
images. Teeth having root canal calcification, apical resorption, or poor quality PR/CBCT images were excluded. Agreement
and disagreement between the 2 imaging modalities for obturation length were analyzed using the χ2 test.

Results
A total of 30.3% of the RCOs evaluated by PR as having adequate length were diagnosed by CBCT to have inadequate length.
Among these, 13.8% were overextended and 16.5% underextended as diagnosed by CBCT. When the distance from the filling
tip to the radiographic apex was 0.5 to 1 mm on the PR image, the discordance rate was the lowest (11.1%) in all evaluated
distance groups, significantly lower than with distances of 0-0.5 mm and 1.5-2 mm (P < .01). When RCOs were diagnosed as
terminating at the facial/lingual side, overextension was the main evaluation result by CBCT in the disagreement evaluation with
PR and significantly more frequent than those at the mesial/distal/central side (P < .01).

Conclusions
CBCT evaluated 30.3% of the RCOs with radiographically adequate length as inadequate. When the RCOs radiographically
terminated 0.5-1 mm short of the apex, the evaluation rated adequate for obturation length was comparatively reliable.
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Conclusions: 
CBCT evaluated 30.3% of the RCOs with 
radiographically adequate length as inadequate. 
When the RCOs radiographically 
terminated 0.5-1 mm short of the apex, the 
evaluation rated adequate for obturation length 
was comparatively reliable.
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Abstract

Introduction
Accurate and confident treatment planning is an essential part of endodontic practice. Periapical radiographs have been
used to aid in the diagnosis of pathology and to help establish an appropriate treatment strategy. Recently, a new
imaging modality, cone-beam volumetric tomographic (CBVT) imaging, has been shown to be a useful tool in a number
of endodontic applications. The aim of this study was to compare the relative value of preoperative periapical
radiographs and CBVT scanning in the decision-making process in endodontic treatment planning.

Methods
Thirty endodontic cases completed in a private endodontic practice were randomly selected to be included in this
study. Each case was required to have a preoperative digital periapical radiograph and a CBVT scan. Three board-
certified endodontists reviewed the 30 preoperative periapical radiographs. Two weeks later, the CBVT volumes were
reviewed in random order by the same evaluators. The evaluators were asked to select a preliminary diagnosis and
treatment plan based solely on their interpretation of the periapical and CBVT images. Diagnosis and treatment planning
choices were then compared to determine if there was a change from the periapical radiograph to the CBVT scan.

Results
A difference in treatment plan between the 2 imaging modalities was recorded in 19 of 30 cases (63.3%, P = .001), 17 of
30 cases (56.6%, P = .012), and 20 of 30 cases (66.7%, P = .008) for examiners 1, 2, and 3, respectively.

Conclusions
Under the conditions of this study, preoperative CBVT imaging provides additional information when compared with
preoperative periapical radiographs, which may lead to treatment plan modifications in approximately 62% of the cases.
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Conclusions 
Under the conditions of this study, preoperative CBVT 
imaging provides additional information when compared 
with preoperative periapical radiographs, which may lead 
to treatment plan modifications in approximately 62% of 
the cases.
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Analysis of Factors Associated with Cracked Teeth

Deog-Gyu Seo, DDS, MS, PhD, Young-Ah Yi, DDS, MS, PhD, Su-Jung Shin, DDS, MS, PhD, Jeong-Won Park, DDS, MS, PhD

published online 09 January 2012.

Abstract 
Introduction
The purpose of this study was to analyze the characteristics, distribution, and associated factors of longitudinal fractured teeth
according to the well-defined criteria of the American Association of Endodontists (AAE).

Methods
One hundred seven teeth with longitudinal fracture from 103 patients were diagnosed and analyzed. The patients’ signs,
symptoms, age, and sex were noted as well as the tooth number, dental arch, filling materials, size/classification of restoration,
crack direction, pulp vitality, whether the patient had undergone endodontic treatment, bite test results, percussion test results,
wear facet, and periodontal pocket depth.

Results
Eighty-seven teeth were diagnosed with a cracked tooth (81.3%), 14 were diagnosed with vertical root fracture (VRF, 13.1%), 4
had a split tooth (3.7%), and 2 had a fractured cusp (1.9%); 82.2% showed a sensitive reaction on the bite test. Longitudinal
tooth fractures were observed most frequently in patient in their 40s. The upper first molar (28.0%) was most frequently
cracked, followed by the lower first molar (25.2%), the lower second molar (20.6%), and the upper second molar (16.8%). Most
longitudinal tooth fractures (72.0%) occurred mainly in restored teeth, whereas only 28.0% were found in intact teeth.
Compared with resin (4.7%) or porcelain (0.9%), the use of nonbonded inlay restoration materials such as gold (20.5%) or
amalgam (18.7%) increased the occurrence of longitudinal tooth fractures. Out of 107 of longitudinal fractured teeth, 33 (30.8%)
were treated endodontically and 74 (69.2%) were not. VRF was associated with endodontic treatment.

Conclusions
The bite test is most reliable for reproducing symptoms. The combined use of various examination methods is recommended
for detecting cracks and minutely inspecting all directions of a tooth.
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Conclusions: 
The bite test is most reliable for reproducing 
symptoms. The combined use of various 
examination methods is recommended for 
detecting cracks and minutely inspecting all 
directions of a tooth. 

 
Krell, KV, Rivera EM, A Six Year Evaluation of Cracked Teeth Diagnosed with Reversible Pulpitis: Treatment 
and Prognosis.  J Endodon 2007;33:1405-1407
Identified cracks in 9.7% (796 of 8175) of all teeth evaluated over six years.
Of 127 patients specifically diagnosed with reversible pulpitis, 27 converted to irreversible pulpitis (N = 21) 
in 58 days or to necrotic pulp (N = 6) in 149 days.
None of the original remaining 100 cases of reversible pulpitis required root canal treatment.
Outcomes of this study suggest that if a marginal ridge crack is identified early enough in teeth with a 
diagnosis of reversible pulpitis and a crown is placed, root canal treatment will be necessary in about 20% 
of these cases within a 6-month period.
Cracked teeth per group
Maxillary First Molar                                     8.9 %
Maxillary Second Molar                               8.5 %
Maxillary First Premolar                               4.5 %
Maxillary Second Premolar                         6.1 %
Mandibular First Molar                                 11 %
Mandibular Second Molar                           17.6 %
Mandibular First Premolar                          0.5 %
Mandibular Second Premolar                    2.6 %
Percentage of Cracked Teeth with Reversible pulpitis, Treatment planned for a crown and Requiring  
NSRCT by tooth group
Maxillary First Molar                                                     27 %
Maxillary Second Molar                                               25 %
Maxillary First Premolar                                               0 %
Maxillary Second Premolar                                         0 %
Mandibular First Molar                                                 17 %
Mandibular Second Molar                                           28 %
Mandibular First Premolar                                          0 %
Mandibular Second Premolar                                    0 %
Overall,  21% of the cracked teeth diagnosed with reversible pulpitis required non-surgical root canal 
treatment
Location
56% involved only the distal marginal ridge
15% involved only the distal marginal ridge
29% involved both marginal ridges
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Response of Pulp Sensibility Test Is Strongly Influenced by
Periodontal Attachment Loss and Gingival Recession

Cristiane Rutsatz, DDS, Simone Glesse Baumhardt, MSc, Carlos Alberto Feldens, PhD, Cassiano Kuchenbecker Rösing, PhD,
Renata Grazziotin-Soares, MSc , Fernando Branco Barletta, PhD

published online 14 March 2012.

Abstract 
Introduction
To assess, in vivo, the influence of periodontal attachment loss and gingival recession on responses to pulp sensibility tests
(PSTs) with cold stimuli in mandibular incisors in adult patients.

Methods
This cross-sectional study included 45 patients aged 30 to 60 years treated at a university dental health service. In each patient,
1 mandibular incisor was randomly selected for analysis. One calibrated dentist performed all periodontal assessments.
Periodontal attachment loss and gingival recession were measured at 6 sites of the selected tooth followed by application of the
PST on the buccal surface of the tooth by an independent operator. Each patient was asked to indicate a score for pain
intensity on a numeric visual analog scale. The Pearson correlation coefficient was used to investigate and quantify the
correlation between predictor variables (periodontal attachment loss and gingival recession) and reported pain. Simple and
multiple linear regression analyses were performed to determine the impact of periodontal attachment loss and gingival
recession on PST pain scores.

Results
Multivariate analysis showed that periodontal attachment loss contributed significantly to the prediction of pain in response to
the PST (P < .001). Increases of 1 mm in periodontal attachment loss resulted in a decrease of approximately 0.5 score on the
pain scale. Gingival recession also contributed as a predictor of the outcome (P < .001) with a decrease of approximately 0.7 in
pain scores for every 1-mm increase in gingival recession. The correlations were in the opposite direction than expected.

Conclusions
Periodontal attachment loss and gingival recession strongly influenced reported pain in response to PST with cold stimuli. The
effect of both variables was constant (ie, responses to PST decreased gradually with increases in periodontal attachment loss
and gingival recession).

Key Words: Dental pulp test, gingival recession, periodontal attachment loss

To access this article, please choose from the options below

Print or Share This Page

Article Tools

 Email Abstract

 Add to My Reading List

 Rights/Permissions

 Request Reprints

 Related Articles

 (0) Cited in Scopus

 Export Citation

 Create Citation Alert

Access this article on
SciVerse ScienceDirect

Search for  in All Fields Go Advanced Search

RSS Feeds 

Articles and Issues Sponsored Collections For Authors/Reviewers Journal Info Subscribe Product Directory AAE More Periodicals

Welcome, Dr. John Olmsted Claim My Account

Conclusions: 
Periodontal attachment loss and gingival 
recession strongly influenced reported pain in 
response to PST with cold stimuli. The 
effect of both variables was constant (ie, 
responses to PST decreased gradually with 
increases in periodontal attachment loss 
and gingival recession).
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Abstract

Introduction
The goal of this project was to evaluate the performance of dental pulp sensibility testing with Endo Ice (1,1,1,2-
tetrafluoroethane) and an electric pulp tester (EPT) and to determine the effect of several variables on the reliability of
these tests.

Methods
Data were collected from 656 patients seen in the University of Iowa College of Dentistry Endodontic graduate clinic.
The results of pulpal sensibility tests, along with the tooth number, age, sex, number of restored surfaces, presence or
absence of clinical or radiographic caries, and reported recent use of analgesic medications, were recorded. The
presence of vital tissue within the pulp chamber was used to verify the diagnosis.

Results
The Endo Ice results showed accuracy, 0.904; sensitivity, 0.916; specificity, 0.896; positive predictive value, 0.862; and
negative predictive value, 0.937. The EPT results showed accuracy, 0.75; sensitivity, 0.84; specificity, 0.74; positive
predictive value, 0.58; and negative predictive value, 0.90. Patients aged 21–50 years exhibited a more accurate
response to cold testing (P = .0043). Vital teeth with caries responded more accurately to cold testing (P = .0077). There
was no statistically significant difference noted with any other variable examined.

Conclusion
Pulpal sensibility testing with Endo Ice and EPT are accurate and reliable methods of determining pulpal vitality.
Patients aged 21–50 exhibited a more accurate response to cold. Sex, tooth type, number of restored surfaces,
presence of caries, and recent analgesic use did not significantly alter the results of pulpal sensibility testing in this
study.
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Conclusion: 
Pulpal sensibility testing with Endo Ice and EPT are accurate and reliable 
methods of determining pulpal vitality. Patients aged 21–50 exhibited a 
more accurate response to cold. Sex, tooth type, number of restored 
surfaces, presence of caries, and recent analgesic use did not significantly 
alter the results of pulpal sensibility testing in this study.
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Comparison of Heat-testing Methodology

Mark M. Bierma, DDS, MS, Scott McClanahan, DDS, MS, Michael K. Baisden, DDS, Walter R. Bowles, DDS, MS, PhD

published online 18 June 2012.

Abstract 
Introduction
Patients with irreversible pulpitis occasionally present with a chief complaint of sensitivity to heat. To appropriately diagnose the
offending tooth, a variety of techniques have been developed to reproduce this chief complaint. Such techniques cause
temperature increases that are potentially damaging to the pulp. Newer electronic instruments control the temperature of a
heat-testing tip that is placed directly against a tooth. The aim of this study was to determine which method produced the most
consistent and safe temperature increase within the pulp. This consistency facilitates the clinician's ability to differentiate
between a normal pulp and irreversible pulpitis.

Methods
Four operators applied the following methods to each of 4 extracted maxillary premolars (for a total of 16 trials per method):
heated gutta-percha, heated ball burnisher, hot water, and a System B unit or Elements unit with a heat-testing tip. Each test
was performed for 60 seconds, and the temperatures were recorded via a thermocouple in the pulp chamber. Analysis of the
data was performed by using the intraclass correlation coefficient.

Results
The least consistent warming was found with hot water. The heat-testing tip also demonstrated greater consistency between
operators compared with the other methods. Hot water and the heated ball burnisher caused temperature increases high
enough to damage pulp tissue.

Conclusions
The Elements unit with a heat-testing tip provides the most consistent warming of the dental pulp.

Key Words: Electronic probe, gutta-percha, injury, thermocouple, tooth
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Conclusions: 
The Elements unit with a heat-testing tip provides 
the most consistent warming of the dental pulp. 
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AAE Endodontic Case Difficulty Assessment Form
and Guidelines

PATIENT INFORMATION

Name__________________________________________________________________________________

Address________________________________________________________________________________

City/State/Zip_________________________________________________________________________

Phone__________________________________________________________________________________

Guidelines for Using the AAE Endodontic Case Difficulty Assessment Form

The AAE designed the Endodontic Case Difficulty Assessment Form for use in endodontic curricula. The Assessment Form
makes case selection more efficient, more consistent and easier to document. Dentists may also choose to use the
Assessment Form to help with referral decision making and record keeping.

Conditions listed in this form should be considered potential risk factors that may complicate treatment and adversely affect
the outcome. Levels of difficulty are sets of conditions that may not be controllable by the dentist. Risk factors can influence
the ability to provide care at a consistently predictable level and impact the appropriate provision of care and quality assurance.

The Assessment Form enables a practitioner to assign a level of difficulty to a particular case.

LEVELS OF DIFFICULTY

MINIMAL DIFFICULTY Preoperative condition indicates routine complexity (uncomplicated). These types of cases would 
exhibit only those factors listed in the MINIMAL DIFFICULTY category. Achieving a predictable 
treatment outcome should be attainable by a competent practitioner with limited experience.

MODERATE DIFFICULTY Preoperative condition is complicated, exhibiting one or more patient or treatment factors listed 
in the MODERATE DIFFICULTY category. Achieving a predictable treatment outcome will be 
challenging for a competent, experienced practitioner.  

HIGH DIFFICULTY Preoperative condition is exceptionally complicated, exhibiting several factors listed in the 
MODERATE DIFFICULTY category or at least one in the HIGH DIFFICULTY category. Achieving a  
predictable treatment outcome will be challenging for even the most experienced practitioner 
with an extensive history of favorable outcomes.

Review your assessment of each case to determine the level of difficulty. If the level of difficulty exceeds your experience and
comfort, you might consider referral to an endodontist.

DISPOSITION

Treat in Office: Yes  4 No  4

Refer Patient to: 

_____________________________________________________________________________

Date:______________________________________________________________________

The AAE Endodontic Case Difficulty Assessment Form is designed to aid the practitioner in determining appropriate case disposition. The American Association of Endodontists 
neither expressly nor implicitly warrants any positive results associated with the use of this form. This form may be reproduced but may not be amended or altered in any way. 

© American Association of Endodontists, 211 E. Chicago Ave., Suite 1100, Chicago, IL 60611-2691; Phone: 800/872-3636 or 312/266-7255; Fax: 866/451-9020 or 312/266-9867; 
E-mail: info@aae.org; Web site: www.aae.org

AAE Endodontic Case Difficulty Assessment Form
CRITERIA AND SUBCRITERIA MINIMAL DIFFICULTY MODERATE DIFFICULTY HIGH DIFFICULTY

*American Society of Anesthesiologists (ASA) Classification System

Class 1: No systemic illness. Patient healthy.
Class 2: Patient with mild degree of systemic illness, but without functional 

restrictions, e.g., well-controlled hypertension.
Class 3: Patient with severe degree of systemic illness which limits activities, 

but does not immobilize the patient.

Class 4: Patient with severe systemic illness that immobilizes and is sometimes 
life threatening.

Class 5: Patient will not survive more than 24 hours whether or not surgical 
intervention takes place.

www.asahq.org/clinical/physicalstatus.htm

A. PATIENT CONSIDERATIONS
MEDICAL HISTORY ( No medical problem ( One or more medical problems ( Complex medical history/serious

(ASA Class 1*) (ASA Class 2*) illness/disability (ASA Classes 3-5*)
ANESTHESIA ( No history of anesthesia problems ( Vasoconstrictor intolerance ( Difficulty achieving anesthesia
PATIENT DISPOSITION ( Cooperative and compliant ( Anxious but cooperative ( Uncooperative
ABILITY TO OPEN MOUTH ( No limitation ( Slight limitation in opening ( Significant limitation in opening    
GAG REFLEX ( None ( Gags occasionally with ( Extreme gag reflex which has 

radiographs/treatment compromised past dental care
EMERGENCY CONDITION ( Minimum pain or swelling ( Moderate pain or swelling ( Severe pain or swelling

B. DIAGNOSTIC AND TREATMENT CONSIDERATIONS
DIAGNOSIS ( Signs and symptoms consistent with ( Extensive differential diagnosis of ( Confusing and complex signs and 

recognized pulpal and periapical usual signs and symptoms required symptoms: difficult diagnosis
conditions ( History of chronic oral/facial pain

RADIOGRAPHIC ( Minimal difficulty ( Moderate difficulty ( Extreme difficulty 
DIFFICULTIES obtaining/interpreting radiographs obtaining/interpreting radiographs obtaining/interpreting radiographs 

(e.g., high floor of mouth, narrow (e.g., superimposed anatomical 
or low palatal vault, presence of tori) structures)

POSITION IN THE ARCH ( Anterior/premolar ( 1st molar ( 2nd or 3rd molar
( Slight inclination (<10°) ( Moderate inclination (10-30°) ( Extreme inclination (>30°)
( Slight rotation (<10°) ( Moderate rotation (10-30°) ( Extreme rotation (>30°)

TOOTH ISOLATION ( Routine rubber dam placement ( Simple pretreatment modification ( Extensive pretreatment modification
required for rubber dam isolation required for rubber dam isolation 

MORPHOLOGIC ( Normal original crown morphology ( Full coverage restoration ( Restoration does not reflect 
ABERRATIONS OF CROWN ( Porcelain restoration original anatomy/alignment

( Bridge abutment ( Significant deviation from normal
( Moderate deviation from normal tooth/root form  (e.g., fusion,

tooth/root form (e.g., taurodontism, dens in dente) 
microdens)

( Teeth with extensive coronal 
destruction

CANAL AND ROOT ( Slight or no curvature (<10°) ( Moderate curvature (10-30°) ( Extreme curvature (>30°) or 
MORPHOLOGY ( Closed apex (<1 mm in diameter) ( Crown axis differs moderately S-shaped curve 

from root axis.  Apical opening ( Mandibular premolar or
1-1.5 mm in diameter anterior with 2 roots

( Maxillary premolar with 3 roots
( Canal divides in the middle or 

apical third
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( External resorption 
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mature or immature teeth of mature teeth of immature teeth
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( Intrusive, extrusive or lateral luxation
( Avulsion

ENDODONTIC ( No previous treatment ( Previous access without complications ( Previous access with complications 
TREATMENT HISTORY (e.g., perforation, non-negotiated 

canal, ledge, separated instrument)
( Previous surgical or nonsurgical 

endodontic treatment completed
PERIODONTAL-ENDODONTIC ( None or mild periodontal disease ( Concurrent moderate periodontal ( Concurrent severe periodontal 
CONDITION disease disease

( Cracked teeth with periodontal 
complications

( Combined endodontic/periodontic 
lesion

( Root amputation prior to 
endodontic treatment
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PATIENT INFORMATION

Name__________________________________________________________________________________

Address________________________________________________________________________________

City/State/Zip_________________________________________________________________________

Phone__________________________________________________________________________________

Guidelines for Using the AAE Endodontic Case Difficulty Assessment Form

The AAE designed the Endodontic Case Difficulty Assessment Form for use in endodontic curricula. The Assessment Form
makes case selection more efficient, more consistent and easier to document. Dentists may also choose to use the
Assessment Form to help with referral decision making and record keeping.

Conditions listed in this form should be considered potential risk factors that may complicate treatment and adversely affect
the outcome. Levels of difficulty are sets of conditions that may not be controllable by the dentist. Risk factors can influence
the ability to provide care at a consistently predictable level and impact the appropriate provision of care and quality assurance.

The Assessment Form enables a practitioner to assign a level of difficulty to a particular case.

LEVELS OF DIFFICULTY

MINIMAL DIFFICULTY Preoperative condition indicates routine complexity (uncomplicated). These types of cases would 
exhibit only those factors listed in the MINIMAL DIFFICULTY category. Achieving a predictable 
treatment outcome should be attainable by a competent practitioner with limited experience.

MODERATE DIFFICULTY Preoperative condition is complicated, exhibiting one or more patient or treatment factors listed 
in the MODERATE DIFFICULTY category. Achieving a predictable treatment outcome will be 
challenging for a competent, experienced practitioner.  

HIGH DIFFICULTY Preoperative condition is exceptionally complicated, exhibiting several factors listed in the 
MODERATE DIFFICULTY category or at least one in the HIGH DIFFICULTY category. Achieving a  
predictable treatment outcome will be challenging for even the most experienced practitioner 
with an extensive history of favorable outcomes.

Review your assessment of each case to determine the level of difficulty. If the level of difficulty exceeds your experience and
comfort, you might consider referral to an endodontist.

DISPOSITION

Treat in Office: Yes  4 No  4

Refer Patient to: 

_____________________________________________________________________________

Date:______________________________________________________________________

The AAE Endodontic Case Difficulty Assessment Form is designed to aid the practitioner in determining appropriate case disposition. The American Association of Endodontists 
neither expressly nor implicitly warrants any positive results associated with the use of this form. This form may be reproduced but may not be amended or altered in any way. 

© American Association of Endodontists, 211 E. Chicago Ave., Suite 1100, Chicago, IL 60611-2691; Phone: 800/872-3636 or 312/266-7255; Fax: 866/451-9020 or 312/266-9867; 
E-mail: info@aae.org; Web site: www.aae.org

AAE Endodontic Case Difficulty Assessment Form
CRITERIA AND SUBCRITERIA MINIMAL DIFFICULTY MODERATE DIFFICULTY HIGH DIFFICULTY

*American Society of Anesthesiologists (ASA) Classification System

Class 1: No systemic illness. Patient healthy.
Class 2: Patient with mild degree of systemic illness, but without functional 

restrictions, e.g., well-controlled hypertension.
Class 3: Patient with severe degree of systemic illness which limits activities, 

but does not immobilize the patient.

Class 4: Patient with severe systemic illness that immobilizes and is sometimes 
life threatening.

Class 5: Patient will not survive more than 24 hours whether or not surgical 
intervention takes place.

www.asahq.org/clinical/physicalstatus.htm

A. PATIENT CONSIDERATIONS
MEDICAL HISTORY ( No medical problem ( One or more medical problems ( Complex medical history/serious

(ASA Class 1*) (ASA Class 2*) illness/disability (ASA Classes 3-5*)
ANESTHESIA ( No history of anesthesia problems ( Vasoconstrictor intolerance ( Difficulty achieving anesthesia
PATIENT DISPOSITION ( Cooperative and compliant ( Anxious but cooperative ( Uncooperative
ABILITY TO OPEN MOUTH ( No limitation ( Slight limitation in opening ( Significant limitation in opening    
GAG REFLEX ( None ( Gags occasionally with ( Extreme gag reflex which has 

radiographs/treatment compromised past dental care
EMERGENCY CONDITION ( Minimum pain or swelling ( Moderate pain or swelling ( Severe pain or swelling

B. DIAGNOSTIC AND TREATMENT CONSIDERATIONS
DIAGNOSIS ( Signs and symptoms consistent with ( Extensive differential diagnosis of ( Confusing and complex signs and 

recognized pulpal and periapical usual signs and symptoms required symptoms: difficult diagnosis
conditions ( History of chronic oral/facial pain

RADIOGRAPHIC ( Minimal difficulty ( Moderate difficulty ( Extreme difficulty 
DIFFICULTIES obtaining/interpreting radiographs obtaining/interpreting radiographs obtaining/interpreting radiographs 

(e.g., high floor of mouth, narrow (e.g., superimposed anatomical 
or low palatal vault, presence of tori) structures)

POSITION IN THE ARCH ( Anterior/premolar ( 1st molar ( 2nd or 3rd molar
( Slight inclination (<10°) ( Moderate inclination (10-30°) ( Extreme inclination (>30°)
( Slight rotation (<10°) ( Moderate rotation (10-30°) ( Extreme rotation (>30°)

TOOTH ISOLATION ( Routine rubber dam placement ( Simple pretreatment modification ( Extensive pretreatment modification
required for rubber dam isolation required for rubber dam isolation 

MORPHOLOGIC ( Normal original crown morphology ( Full coverage restoration ( Restoration does not reflect 
ABERRATIONS OF CROWN ( Porcelain restoration original anatomy/alignment

( Bridge abutment ( Significant deviation from normal
( Moderate deviation from normal tooth/root form  (e.g., fusion,

tooth/root form (e.g., taurodontism, dens in dente) 
microdens)

( Teeth with extensive coronal 
destruction

CANAL AND ROOT ( Slight or no curvature (<10°) ( Moderate curvature (10-30°) ( Extreme curvature (>30°) or 
MORPHOLOGY ( Closed apex (<1 mm in diameter) ( Crown axis differs moderately S-shaped curve 

from root axis.  Apical opening ( Mandibular premolar or
1-1.5 mm in diameter anterior with 2 roots

( Maxillary premolar with 3 roots
( Canal divides in the middle or 

apical third
( Very long tooth (>25 mm)
( Open apex (>1.5 mm in diameter)

RADIOGRAPHIC ( Canal(s) visible and not reduced ( Canal(s) and chamber visible but ( Indistinct canal path
APPEARANCE OF in size reduced in size ( Canal(s) not visible
CANAL(S) ( Pulp stones
RESORPTION ( No resorption evident ( Minimal apical resorption ( Extensive apical resorption

( Internal resorption 
( External resorption 
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TREATMENT HISTORY (e.g., perforation, non-negotiated 

canal, ledge, separated instrument)
( Previous surgical or nonsurgical 

endodontic treatment completed
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Anesthesia 

Anesthesia, Access, & Isolation

Mandibular: Lidocaine + Anutra 
Maxillary:  Articaine 
Dot the Tooth 
Burs: 2 Round, 4 Round, 6 Round, 
Round Diamond, Cross Cut Bur, Gold 
Shank Polishing Bur; LA Axxess Burs 
Rubber Dam Clamps: 2AT, 9T, 1T, 14T 
Rubber Dam: Anterior / Posterior / Non 
Latex

Successful Local Anesthesia for Restorative 
Dentistry & Endodontics

Successful Local Anesthesia: What Endodontists Need to Know

 

By Dr. Al W. Reader, D.D.S., M.S.

Patients in pain will be hard to anesthetize for a number
of reasons (for example, TTX receptors, decreased
excitability thresholds, altered resting potentials,
excitability of nociceptors isoforms, and patient
apprehension) (1). Currently,  there is no simple solution
to anesthetizing mandibular molars in patients presenting
with symptomatic irreversible pulpitis. That is, there is no

magic solution or technique for nerve block that will provide predictable pulpal anesthesia (1). In the majority
of patients, only supplemental techniques will be effective (1).

Symptomatic Irreversible PulpitisSymptomatic Irreversible Pulpitis

Mandibular SuccessMandibular Success (no or mild pain upon endodontic access or instrumentation) of the inferior alveolar
nerve block (IANB)(2) in these patients will be around 28% for the first molars, 25% for the second molars,
and 39% for the premolars - which will not be high enough to ensure profound pulpal anesthesia.
Additionally, articaine is not better than lidocaine for IANBs (1). Mepivacaine plain (3% Carbocaine, 3%
Polocaine) is the same as 2% lidocaine with 1:100,000 epinephrine for IANBs (1). This is very important
clinically because the plain 3% mepivacaine could be used in patients when epinephrine is contraindicated
or medical conditions dictate caution.

One important fact   to remember: Patients do not always achieve pulpal anesthesia with the IANB in
endodontics (1), but this is NOT your fault.

What Methods may Increase Success in Patients?What Methods may Increase Success in Patients?

Oral Conscious SedationOral Conscious Sedation

Triazolam (Halcion)(1) and alprazolam (Xanax)(3)   should not be used as a way to reduce pain during
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Patients in pain will be hard to anesthetize for a number of reasons 
(for example, TTX receptors, decreased excitability thresholds, 
altered resting potentials, excitability of nociceptors isoforms, and 
patient apprehension) (1). Currently, there is no simple solution to 
anesthetizing mandibular molars in patients presenting with 
symptomatic irreversible pulpitis. That is, there is no magic solution or 
technique for nerve block that will provide predictable pulpal 
anesthesia (1). In the majority of patients, only supplemental 
techniques will be effective (1).  

Symptomatic Irreversible Pulpitis  
Mandibular Success (no or mild pain upon endodontic access or 
instrumentation) of the inferior alveolar nerve block (IANB)(2) in 
these patients will be around 28% for the first molars, 25% for the 
second molars, and 39% for the premolars - which will not be high 
enough to ensure profound pulpal anesthesia. Additionally, articaine 
is not better than lidocaine for IANBs (1). Mepivacaine plain (3% 
Carbocaine, 3% Polocaine) is the same as 2% lidocaine with 
1:100,000 epinephrine for IANBs (1). This is very important clinically 
because the plain 3% mepivacaine could be used in patients when 
epinephrine is contraindicated or medical conditions dictate caution.  

2. Fowler S, Drum M, Reader A, Beck M. Anesthetic success of an inferior alveolar nerve block and 
supplemental articaine buccal infiltration for molars and premolars in patients with symptomatic irreversible 
pulpitis. J Endod 2016;42:390-392.  

What Methods may Increase Success in Patients? 
Oral Conscious Sedation 

Triazolam (Halcion)(1) and alprazolam (Xanax)(3) should not be 
used as a way to reduce pain during endodontic treatment because 
consciously-sedated patients will be able to detect and experience 
pain unless measures are used to provide profound local 
anesthesia; they can be used for anxiety reduction.  

3. Khademi AA, Saatchi M, Minaiyan M, Rostamizadeh N, Shara F. Effect of preoperative alprazolam on the 
success of inferior alveolar nerve block for teeth with irreversible pulpitis. J Endod 2012;38:1337-1339.  



Gow-Gates Technique  
Using a two-cartridge volume of 2% lidocaine with 1:100,000 epinephrine, 
the success rate with the Gow- Gates technique of 35% (4) was similar to 
the 24% to 35% success rates of the IANB in previous studies in patients 
presenting with symptomatic irreversible pulpitis (1).  

4. Click V, Drum M, Reader A, Nusstein J, Beck M. Evaluation of the Gow-Gates and Vazirani-Akinosi 
techniques in patients with symptomatic irreversible pulpitis: A prospective randomized study. J Endod 
2015;41:16-21.  

Supplemental Buccal Infiltration of Articaine  
In patients with symptomatic irreversible pulpitis, a supplemental 
buccal infiltration of articaine is not reliable for pulpal anesthesia. 
Success rates (ability to access and instrument the tooth without 
pain or mild pain) were only 42% for the first molars, 48% for the 
second molars, and 73% for the premolars (2).  

2. Fowler S, Drum M, Reader A, Beck M. Anesthetic success of an inferior alveolar nerve block and 
supplemental articaine buccal infiltration for molars and premolars in patients with symptomatic irreversible 
pulpitis. J Endod 2016;42:390-392.  

Effect of Preemptive Medications on Success  
Ibuprofen, a combination of ibuprofen/acetaminophen, and a 
combination of acetaminophen/hydrocodone (1,8) have been given 
preemptively before the IANB. No significant effect was shown on 
the success of the IANB. Other preemptive medications (ketorolac, 
indomethacin, diclofenac, and others) have shown mixed results 
(9-11). Further analysis on the use of these other preemptive 
medications should be performed in patients presenting with 
symptomatic irreversible pulpitis.  

8. Fullmer S, Drum M, Reader A, Nusstein J, Beck M. Effect of preoperative acetaminophen/hydrocodone on the efficacy of the inferior 
alveolar nerve block in patients with symptomatic irreversible pulpitis: A prospective, randomized, double-blind, placebo-controlled study. J 
Endod 2014;40:1-5.  

9. Aggarwal V, Singla M, Kabi D. Comparative evaluation of effect of preoperative oral medication of ibuprofen and ketorolac on anesthetic 
efficacy of inferior alveolar nerve block with lidocaine in patients with irreversible pulpitis: A prospective, double-blind, randomized clinical 
trial. J Endod 2010;36:375-378.  

10. Li C, Yang X, Ma X, Li L, Shi Z. Preoperative oral non-steroidal anti-inflammatory drugs for the success of the inferior alveolar nerve 
block in irreversible pulpitis treatment: A systematic review and meta-analysis based on randomized controlled trials. Quintessence Int 
2012;43:209-219.  

11. Lapidus D, Goldberg J, Hobbs EH, Ram S, Clark GT, Enciso R. Effect of premedication to provide analgesia as a supplement to inferior 
alveolar nerve block in patients with irreversible pulpitis. J Am Dent Assoc 2016;147:427-437.  

Proven Supplemental Methods to Help with Pulpal 
Anesthesia in Symptomatic Irreversible Pulpitis  
Intraosseous Anesthesia  

The supplemental intraosseous injection, using the Stabident or X-
tip system, of a cartridge of 2% lidocaine with 1:100,000 epinephrine 
will be successful approximately 90% of the time in mandibular 
posterior teeth (1,12-14). Onset is immediate and duration is very 
good for the endodontic appointment. The supplemental 
intraosseous injection of a cartridge of mepivacaine plain (3% 
Carbocaine, 3% Polocaine) will be successful 80% of the time (1). 
Repeating the intraosseous injection using another cartridge of 3% 

mepivacaine will increase success to 98%1. This plain solution 
could be used in patients when epinephrine is contraindicated or 
when medical conditions dictate caution.  

12. Zarei M, Ghoddusi J, Shari E, Forghani M, Afkhami F, Marouzi P. Comparison of the anaesthetic efficacy 
of and heart rate changes after periodontal ligament or intraosseous X-Tip injection in mandibular molars: A 
randomized controlled clinical trial. Int Endod J 2012;45:921-926.  

13. Verma PK, Srivastava R, Ramesh KM. Anesthetic efficacy of X-Tip intraosseous injection using 2% 
lidocaine with 1:80,000 epinephrine in patients with irreversible pulpitis after inferior alveolar nerve block: A 
clinical study. J Conserv Dent 2013;16:162-166.  

14. Idris M, Sakkir N, Naik KG, Jayaram NK. Intraosseous injection as an adjunct to conventional local 
anesthetic techniques: A clinical study. J Conserv Dent 2014;17:432-435.  

Intraligamentary (PDL) Injection  
A supplemental intraligamentary injection is successful from 48% to 
74% of the time (1,12,15). Re-injection will increase success to over 
90%. However, duration of pulpal anesthesia is fairly short.  

12. Zarei M, Ghoddusi J, Shari E, Forghani M, Afkhami F, Marouzi P. Comparison of the anaesthetic efficacy of 
and heart rate changes after periodontal ligament or intraosseous X-Tip injection in mandibular molars: A 
randomized controlled clinical trial. Int Endod J 2012;45:921-926.  

15. Kanaa MD, Whitworth JM, Meechan JG. A prospective randomized trial of different supplementary local 
anesthetic techniques after failure of inferior alveolar nerve block in patients with irreversible pulpitis in 
mandibular teeth. J Endod 2012;38:421-425. 



Nitrous Oxide  
Nitrous oxide has a potential benefit because of its sedation and 
analgesic effects. Administration of 30%-50% nitrous oxide will 
increase the success of the IANB in patients with irreversible 
pulpitis16. When supplemental intraosseous or intraligamentary 
injections fail and the pulp is not exposed, administering nitrous oxide 
is very helpful in achieving anesthesia. 

16. Stanley W, Drum M, Nusstein J, Reader A, Beck M. Effect of nitrous oxide on the efficacy of the inferior 
alveolar nerve block in patients with symptomatic irreversible pulpitis. J Endod 2012;38:565-569.  
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Effect of Nitrous Oxide on the Efficacy of the Inferior Alveolar
Nerve Block in Patients with Symptomatic Irreversible Pulpitis

William Stanley, DDS, MS, Melissa Drum, DDS, MS , John Nusstein, DDS, MS, Al Reader, DDS, MS, Mike Beck, DDS, MA

published online 26 March 2012.

Abstract 
Introduction
The inferior alveolar nerve (IAN) block does not always result in successful pulpal anesthesia. Anesthetic success rates might
be affected by increased anxiety. Nitrous oxide has been shown to have both anxiolytic and analgesic properties. Therefore, the
purpose of this prospective, randomized, double-blind, placebo-controlled study was to determine the effect of nitrous oxide on
the anesthetic success of the IAN block in patients experiencing symptomatic irreversible pulpitis.

Methods
One hundred emergency patients diagnosed with symptomatic irreversible pulpitis of a mandibular posterior tooth were enrolled
in this study. Each patient was randomly assigned to receive an inhalation regimen of nitrous oxide/oxygen mix or room
air/oxygen mix (placebo) 5 minutes before the administration of the IAN block. Endodontic access was begun 15 minutes after
completion of the IAN block, and all patients had profound lip numbness. Success was defined as no or mild pain (visual analog
scale recordings) on access or instrumentation.

Results
The success rate for the IAN block was 50% for the nitrous oxide group and 28% for the placebo group. There was a
statistically significant difference between the 2 groups (P = .024).

Conclusions
For mandibular teeth diagnosed with symptomatic irreversible pulpitis, administration of 30%–50% nitrous oxide resulted in a
statistically significant increase in the success of the IAN block compared with room air/oxygen.

Key Words: Inferior alveolar nerve block, irreversible pulpitis, nitrous oxide, pulpal anesthesia
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Intrapulpal Anesthesia  
In approximately 5-10% of patients with irreversible pulpitis, 
supplemental injections do not produce pulpal anesthesia. 
Therefore, intrapulpal anesthesia is indicated and will be successful 
if given under backpressure. The disadvantage is that the injection 
is painful and should only be used after all other supplemental 
techniques have been given.  

Maxillary Molar Anesthesia in Patients with Symptomatic 
Irreversible Pulpitis  
The success (no or mild pain upon endodontic access or instrumentation) 
ranged from 54% to 88%1,17 using a one or two-cartridge volume of 2% 
lidocaine with 1:100,000 epinephrine. Therefore, not all patients achieve pulpal 
anesthesia. There doesn't appear to be a difference between articaine and 
lidocaine for maxillary buccal infiltrations18-20. It has also been found that 
longer roots may be associated with more failures21.  

17. Aggarwal V, Singla M, Miglani S, Ansari I, Kohli S. A prospective, randomized, single-blind comparative evaluation of anesthetic efficacy of posterior 
superior alveolar nerve blocks, buccal infiltrations, and buccal plus palatal infiltrations in patients with irreversible pulpitis. J Endod 2011;37:1491-1494.  

18. Kanaa MD, Whitworth JM, Meechan JG. A comparison of the efficacy of 4% articaine with 1:100,000 epinephrine and 2% lidocaine with 1:80,000 
epinephrine in achieving pulpal anesthesia in maxillary teeth with irreversible pulpitis. J Endod 2012;38:279-282.  

19. Brandt RG, Anderson PF, McDonald NJ, Sohn W, Peters MC. The pulpal anesthetic efficacy of articaine versus lidocaine in dentistry: A meta-
analysis. J Am Dent Assoc 2011;142:493-504.  

20. Kung J, McDonagh M, Sedgley CM. Does articaine provide an advantage over lidocaine in patients with symptomatic irreversible pulpitis? A 
systematic review and meta-analysis. J Endod 2015;41:1784-1794.  

21. Askari EM, Parirokh M, Nakhaee N, Hosseini HR, Abbott PV. The effect of maxillary first molar root length on the success rate of buccal infiltration 
anesthesia. J Endod 2016;42:1462-1466. 

Incision and Drainage Procedure  
Buffering lidocaine did not significantly decrease the pain of infiltrations 
before I & D or significantly decrease the pain of the I & D procedure, when 
compared to a non-buffered 2% or 4% lidocaine (with epinephrine) 
formulation, in symptomatic patients presenting with moderate-to-severe 
pain, a diagnosis of pulpal necrosis and an associated acute 
swelling22,23. Additionally, moderate-to-severe pain was experienced in a 
large number of patients with the I & D procedure. While the theory of 
buffering local anesthetics is logical, in reality the presence of a buffer in 
the local anesthetic may not be enough to overcome the lowered 
excitability thresholds and peripheral sensitization associated with such 
significant inflammatory and infectious conditions in a patient with pulpal 
necrosis and associated acute swelling.  

22. Balasco M, Drum M, Reader A, Nusstein J, Beck M. Buffered lidocaine for incision and drainage: A prospective, randomized 

double-blind study. J Endod 2013;39:1329-1334.  

23. Harreld TK, Fowler S, Drum M, Reader A, Nusstein J, Beck M. Efficacy of a buffered 4% lidocaine formulation for incision 

and drainage: A prospective, randomized, double-blind study. J Endod 2015;41:1583-1588.  

New Formulations for Anesthesia 
Kovanaze Nasal Spray  
The combination of tetracaine topical anesthetic and oxymetazoline 
(a vasoconstrictor) has recently been approved by the FDA for 
dental use. It could be used in patients who are needle phobic and 
has been recommended for restorative procedures on teeth 
numbers 4 to 13 and A to J (in children who weigh 88 pounds or 
more). Further research is needed to confirm the efficacy of the 
Kovanase nasal spray for anesthesia of maxillary teeth and for 
endodontic patients.  

Exparel (Liposomal Bupivacaine)  
Administration of Exparel (theoretically providing local anesthesia for up 
to 72 hours because of the slow release of bupivacaine) as an infiltration 
(it is not approved for nerve blocks) did not reduce pain to manageable 
clinical levels in patients with untreated, symptomatic irreversible pulpitis 
(24) or postoperatively following debridement in symptomatic patients, 
diagnosed with pulpal necrosis, and experiencing moderate to severe 
preoperative pain (25). Perhaps, in the future, Exparel could be studied 
for nerve blocks following FDA approval.  

24. Bultema K, Fowler S, Drum M, Reader A, Nusstein J, Beck M. Pain reduction in untreated symptomatic 

irreversible pulpitis using liposomal bupivacaine (Exparel): A prospective, randomized, double-blind trial. J Endod 

2016, (in press).  

25. Glenn B, Drum M, Reader A, Fowler S, Nusstein J, Beck M. Does liposomal bupivacaine (Exparel) significantly 

reduce postoperative pain/numbness in symptomatic teeth with a diagnosis of necrosis? A prospective, randomized, 

double-blind trial. J Endod 2016;42:1301-1306. 
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A lthough local anes-
thetics are safe, effective
and essential drugs for
dentistry, their use may
involve complications.

One such potential outcome is pares-
thesia, which refers to a neuropathy
that manifests as persistent anes-
thesia or an altered sensation
ranging from complete numbness to
burning, tingling or continual pain.1-3

Most oral paresthesias are caused
by direct trauma associated with a
surgical procedure, such as a dental
extraction or orthognathic surgery.
However, studies have shown that
paresthesia also can occur after
nonsurgical dentistry.4-9 The exact
cause of this is not known, but it
may be one or a combination of sev-
eral factors: traumatic injury to the
nerve via direct contact with the
needle, hemorrhage into the nerve
sheath, hydrostatic pressure from
the injection or potential neurotoxi-
city from the local anesthetic itself.2

The hypothesis that local anes-
thetics may be neurotoxic is contro-
versial.10,11 An initial report with
results suggesting this possibility
was a retrospective examination of
nonsurgical paresthesia in Ontario,

Dr. Garisto is a master’s/specialty student in graduate dental anaesthesia, Faculty of Dentistry, University of Toronto.
Dr. Gaffen is a master’s/specialty student in graduate endodontics, Faculty of Dentistry, University of Toronto.
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Dr. Haas is the Chapman Chair, an associate dean, a professor and the head, Discipline of Dental Anaesthesia, Faculty of Dentistry, University of Toronto, 
124 Edward St., Toronto, Ontario M5G 1G6, Canada, e-mail “daniel.haas@dentistry.utoronto.ca”. Address reprint requests to Dr. Haas.

Occurrence of paresthesia after 
dental local anesthetic administration 
in the United States
Gabriella A. Garisto, DDS; Andrew S. Gaffen, DDS; Herenia P. Lawrence, DDS, MSc, PhD; 
Howard C. Tenenbaum, DDS, PhD; Daniel A. Haas, DDS, PhD

Background. Several studies have suggested
that the likelihood of paresthesia may depend on
the local anesthetic used. The purpose of this study
was to determine if the type of local anesthetic
administered had any effect on reports of paresthesia in
dentistry in the United States.
Methods. The authors obtained reports of paresthesia involving dental
local anesthetics during the period from November 1997 through August
2008 from the U.S. Food and Drug Administration Adverse Event
Reporting System. They used χ2 analysis to compare expected frequen-
cies, on the basis of U.S. local anesthetic sales data, with observed reports
of oral paresthesia.
Results. During the study period, 248 cases of paresthesia occurring
after dental procedures were reported. Most cases (94.5 percent) involved
mandibular nerve block. The lingual nerve was affected in 89.0 percent of
cases. Reports involving 4 percent prilocaine and 4 percent articaine were
7.3 and 3.6 times, respectively, greater than expected (χ2, P < .0001) on
the basis of local anesthetic use by U.S. dentists. 
Conclusions. These data suggest that paresthesia occurs more com-
monly after use of 4 percent local anesthetic formulations. These findings
are consistent with those reported in a number of studies from other
countries. 
Clinical Implications. Until further research indicates otherwise,
dentists should consider these results when assessing the risks and bene-
fits of using 4 percent local anesthetics for mandibular block anesthesia.
Key Words. Paresthesia; local anesthetics; prilocaine; articaine; infe-
rior alveolar nerve block; mandibular nerve block.
JADA 2010;141(7):836-844.
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Conclusions: 
These data suggest that paresthesia occurs more 
commonly after use of 4 percent local anesthetic 
formulations. These findings are consistent with 
those reported in a number of studies from other 
countries. 

Recognizing the importance 
of providing profound anes-
thesia for patients under-
going invasive dental pro-

cedures, clinicians continually seek
to identify an anesthetic solution
that provides the highest success
rate at an affordable cost. Dentists
in the United States have a variety
of anesthetic solutions at their dis-
posal (Table 1). Although these solu-
tions are considered to be generally
effective in providing patients with
a pain-free oral environment for
dental treatment, local anesthetic
failure remains a common problem
in certain instances. Clinicians con-
stantly have sought an anesthetic
solution with a better success rate
than that of available anesthetics,
which has been demonstrated to be
well below 100 percent, particularly
in procedures affecting the posterior
mandible.1-4

Although for some time anesthetic
solutions containing lidocaine have
been used more widely in the United
States than have solutions con-
taining other anesthetics, the U.S.
Food and Drug Administration’s
approval of articaine for local anes-
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when this article was written. He now is a private practitioner in Jackson, Mich.
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Dr. McDonald is a clinical professor of dentistry, Department of Cariology, Restorative Sciences and Endodontics, School of Dentistry, University of Michigan,
Ann Arbor.
Dr. Sohn is an associate professor of dentistry, Department of Cariology, Restorative Sciences and Endodontics, School of Dentistry, University of Michigan,
Ann Arbor.
Dr. Peters is a professor of dentistry, Department of Cariology, Restorative Sciences and Endodontics, School of Dentistry, University of Michigan, Room 2345,
1011 N. University, Ann Arbor, Mich. 48109, e-mail “mcpete@umich.edu”. Address reprint requests to Dr. Peters.

The pulpal anesthetic efficacy of articaine
versus lidocaine in dentistry
A meta-analysis

Ryan G. Brandt, DDS, MS; Patricia F. Anderson, MLIS; Neville J. McDonald, BDS, MS; 
Woosung Sohn, DDS, PhD, DrPH; Mathilde C. Peters, DMD, PhD

AB ST RACT
Background. The authors evaluated pub-
lished evidence from controlled clinical trials
regarding the efficacy of two local anesthetic solu-
tions in providing successful pulpal anesthesia. 
Methods. The authors searched MEDLINE and
Embase databases to identify peer-reviewed random-
ized controlled trials in which researchers directly compared arti-
caine and lidocaine local anesthetic solutions in adult partici-
pants. They extracted study characteristics and outcomes data as
a basis for meta-analysis. They completed subgroup analyses for
both infiltration and mandibular inferior alveolar block anes-
thetic techniques.
Results. Articaine solutions had a probability of achieving anes-
thetic success superior to that of lidocaine, with an odds ratio of
2.44 (95 percent confidence interval [CI], 1.59-3.76; P < .0001). The
greater odds ratio for articaine increased to 3.81 (95 percent CI,
2.71-5.36; P < .00001) when the authors analyzed only infiltration
data. There was weaker, but still significant, evidence of articaine’s
being superior to lidocaine for mandibular block anesthesia, with
an odds ratio of 1.57 (95 percent CI, 1.12-2.21; P = .009), and no dif-
ference when the authors considered only symptomatic teeth. 
Clinical Implications. Research evidence supports using arti-
caine versus lidocaine for achieving pulpal anesthesia when the
infiltration mode of administration is used. It is premature to rec-
ommend articaine for mandibular block anesthesia in cases
involving irreversible pulpitis.
Key Words. Systematic review; anesthesia; articaine; lidocaine.
JADA 2011;142(5):493-504.
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Clinical Implications: 
Research evidence supports using articaine versus 
lidocaine for achieving pulpal anesthesia when the 
infiltration mode of administration is used.  It is 
premature to recommend articaine for mandibular 
block anesthesia in cases involving irreversible 
pulpitis. 
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Does Articaine Provide an Advantage over Lidocaine in
Patients with Symptomatic Irreversible Pulpitis? A
Systematic Review and Meta-analysis
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Highlights
• Systematic review was conducted comparing articaine and lidocaine.
• Meta-analysis restricted to patients with symptomatic irreversible pulpitis.
• No difference for mandibular blocks or maxillary infiltrations.
• Articaine is superior for supplementary infiltration following mandibular block.

Abstract
Introduction
Achieving profound pulpal anesthesia can be difficult in patients with symptomatic irreversible pulpitis. This
study provides a systematic review and meta-analysis to address the population, intervention, comparison,
outcome (PICO) question: in adults with symptomatic irreversible pulpitis who are undergoing endodontic
treatment, what is the comparative efficacy of articaine compared with lidocaine in reducing pain and incidence
of adverse events?

Methods
A protocol was prepared and registered on PROSPERO. Electronic searches were conducted in MEDLINE,
Scopus, Cochrane Library, and ClinicalTrials.gov by using strict inclusion and exclusion criteria. Two
independent reviewers assessed eligibility for inclusion and quality. Weighted anesthesia success rates and
95% confidence intervals (CIs) were estimated and compared by using a random-effects model.

Results
Two hundred seventy-five studies were initially identified from the search; 10 double-blind, randomized clinical
trials met the inclusion criteria. For combined studies, articaine was more likely than lidocaine to achieve
successful anesthesia (odds ratio [OR], 2.21; 95% CI, 1.41–3.47; P = .0006; I  = 40%). Maxillary infiltration
subgroup analysis showed no significant difference between articaine and lidocaine (OR, 3.99; 95% CI, 0.50–
31.62; P = .19; I  = 59%). For combined mandibular anesthesia studies articaine was superior to lidocaine (OR,
2.20; 95% CI, 1.40–3.44; P = .0006; I  = 30%), with further subgroup analysis showing no difference for

mandibular block anesthesia (OR, 1.44; 95% CI, 0.87–2.38; P = .16; I  = 0%). When used for supplemental
infiltration after successful mandibular block anesthesia, articaine was significantly more effective than
lidocaine (OR, 3.55; 95% CI, 1.97–6.39; P < .0001; I  = 9%). There were no reports of adverse events.

Conclusions
This systematic review of double-blind, randomized clinical trials provides level 1 evidence to support the use
of articaine for patients with symptomatic irreversible pulpitis. There is a significant advantage to using articaine
over lidocaine for supplementary infiltration after mandibular block anesthesia but no advantage when used for
mandibular block anesthesia alone or for maxillary infiltration.

Key Words:
Articaine, carticaine, irreversible pulpitis, lidocaine, local anesthesia, meta-analysis, symptomatic irreversible
pulpitis, systematic review, ultracaine
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Anesthetic Success of an Inferior
Alveolar Nerve Block and
Supplemental Articaine Buccal
Infiltration for Molars and Premolars
in Patients with Symptomatic
Irreversible Pulpitis
Journal of Endodontics, Vol. 42, Issue 3

Comparison of Preoperative Oral
Ketorolac on Anesthetic Efficacy of
Inferior Alveolar Nerve Block and
Buccal and Lingual Infiltration with
Articaine and Lidocaine in Patients
with Irreversible Pulpitis: A
Prospective, Randomized, Controlled,
Double-blind Study
Journal of Endodontics, Vol. 41, Issue 11

Buffered 4% Articaine as a Primary
Buccal Infiltration of the Mandibular
First Molar: A Prospective,
Randomized, Double-blind Study
Journal of Endodontics, Vol. 41, Issue 9

Efficacy of Articaine versus Lidocaine
as a Supplemental Buccal Infiltration
in Mandibular Molars with Irreversible
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Journal of Endodontics, Vol. 40, Issue 6

A Comparison of Different Volumes of
Articaine for Inferior Alveolar Nerve
Block for Molar Teeth with
Symptomatic Irreversible Pulpitis
Journal of Endodontics, Vol. 41, Issue 9

Conclusions 
This systematic review of double-blind, randomized 
clinical trials provides level 1 evidence to support 
the use of articaine for patients with symptomatic 
irreversible pulpitis. There is a significant advantage 
to using articaine over lidocaine for supplementary 
infiltration after mandibular block anesthesia but no 
advantage when used for mandibular block 
anesthesia alone or for maxillary infiltration.
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A Prospective, Randomized Single-blind Evaluation of Effect of
Injection Speed on Anesthetic Efficacy of Inferior Alveolar Nerve
Block in Patients with Symptomatic Irreversible Pulpitis

Vivek Aggarwal, MDS , Mamta Singla, MDS, Sanjay Miglani, MDS, Sarita Kohli, MDS, Mohammad Irfan, MDS

published online 01 October 2012.

Abstract 
Introduction
Speed of injection may affect the solution spread in the pterygomandibular space. It was hypothesized that speed of injection
will affect the anesthetic efficacy of inferior alveolar nerve block (IANB) in patients with symptomatic irreversible pulpitis.

Methods
Fifty-nine adult volunteers who were actively experiencing pain participated in this prospective, randomized, single-blind study.
The patients were divided into 2 groups on a random basis and received either slow or rapid IANB with 3.6 mL of 2% lidocaine
with 1:200,000 epinephrine. Endodontic access preparation was initiated after 15 minutes of the initial IANB. Pain during
treatment was recorded by using the Heft-Parker visual analogue scale. The primary outcome measure, and the definition of
success, was the ability to undertake pulp access and canal instrumentation with no or mild pain (Heft-Parker visual analog
scale score < 55 mm). Secondary outcome measure was the solution deposition pain. Statistical analysis was performed by
using Mann-Whitney U test and χ2 test.

Results
Slow and rapid injections gave 43% and 51% success rates, respectively. The difference was statistically insignificant. Slow
injections produced less solution deposition pain than rapid injections.

Conclusions
Rate of injection has no effect on anesthetic success of IANB, but slow injections were more comfortable than rapid injections.

Key Words: Anesthetic success, inferior alveolar nerve block, irreversible pulpitis, speed of injection
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Conclusions: 
Rate of injection has no effect on anesthetic 
success of IANB, but slow injections were more 
comfortable than rapid injections. 
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and zirconia coping1 

ADJUST 
• ZIR-CUT helps the dentist and lab 

technician work efficiently with zirconia, 
ceramic and all of today’s advanced 
materials.1 

PROVEN RESULTS: 
• Synthetic diamond and bonding 

technology cuts cool without significantly 
raising temperature as compared to other 
FG diamond burs2 

• The Z-Grit diamond and bonding 
technology reduce occurrence of micro-
fractures1 

ZIR-CUT - 
Magnification 100x

Regular FG diamond - 
Magnification 100x 

1 Shemer, S., Hendler, A., Pilo, R., Weiss, E., & Perez-Davidi, M. (2014). [Examination of the mechanical properties of zirconia and porcelain blocks after grinding with smooth and coarse diamond 
burrs]. Refu’at ha-peh veha-shinayim (1993), 31(2), 31-9. 
2 Cindric, M. (2002). Thermodynamics of the Human Tooth: The Rate of Thermal Changes in Relation to Bur Type and Dentin Thickness. Hebrew University of Jerusalem. † data on file 

The LA Axxess™ burs, designed in cooperation
with Dr. L. Stephen Buchanan, idealize the
functional aspects of access preparations by
cutting a perfect line-angle extension without
any ledges or irregularities. These burs quickly,
safely and accurately cut ideal filepaths through
coronal tooth structure, dramatically reducing
the chances of file separation.

LA AXXESS REFILLS
(Shown from left to right)
#2 Round Diamond (pkg of 5) 815-1418
Cross Cut Carbide Bur (pkg of 5) 815-1417
#2 Round Carbide Bur (pkg of 5) 815-1412
#4 Round Carbide Bur (pkg of 5) 815-1414
#6 Round Carbide Bur (pkg of 5) 815-1416
Long Tapered Diamond (pkg of 5) 815-1420
Extra Long Tapered Diamond (pkg of 5) 815-1421
#1 Line Angle Stainless Steel Axxess Instrument (pkg of 6) 815-1401
#2 Line Angle Stainless Steel Axxess Instrument (pkg of 6) 815-1402
#3 Line Angle Stainless Steel Axxess Instrument (pkg of 6) 815-1403
Football Diamond (pkg of 5) 815-1419

LA Axxess Bur Clip (Empty) 815-1422

Parabolic tip prevents ledging or dinging.

LA Axxess Kit 815-1400
Kit contains two of each bur.

LA Axxess 2.0 Kit 815-1404
Kit contains two of select burs.

LA AXXESS™ DIAMOND BUR

Designed by Dr. L. Stephen Buchanan,
the LA Axxess high-speed diamond bur allows
effortless cutting of dentin and enamel and auto-
matically, without any direct visual control, cre-
ates perfect line-angle extensions as it meets
each orifice. With its rapid high-speed cutting
ability and its automated outline form, molar ac-
cess times can be greatly reduced and outline
forms have a more organic shape, which ideal-
izes line-angle extension as well as conservation
of tooth structure.

LA Axxess Diamond Bur (pkg of 6) 815-1415

LA Axxess Burs

Rubber Dam Clamps

2A

Rubber Dam 

PosteriorAnterior

66

First dental dam with 3D shape and pre-located 

holes for patient comfort and optimal 

placement

Posterior 

Anatomical Frame

Anterior 



• Creates a dry and clean operating field 

• Isolates soft tissue for easier accessibility 

• Patients are better protected against 

aspiration or ingestion of foreign objects  

• Reduces health care providers risk from 

airborne debris, saliva and blood particles

Caution:  Do not use on patients 

sensitive to latex

Why Use a Dental Dam?
• Easy to place and remove 

• Patient can breathe through the mouth 

• Frame, dam and tooth placement holes all 

designed to match patient’s anatomy 

• Easy placement of saliva ejector 

• Easy to take radiographs 

 

Why Use This Dental Dam?

How to Apply
Choose Anterior or Posterior Dam  

Posterior - 

only one set of 

nipples 

Maxillary marked with “+” 

sign Mandibular with “-” 

sign

Anterior - nipples for both 

arches

How to Apply
Place dam on frame with nipples facing away from 

you  

Ultrasonically clean, dry and 

steam autoclave frame between 

uses

How to Apply
Use a sharp pair of scissors to cut the nipples    

How to Apply
Place in patient’s mouth.  Use floss and other 

hand instruments to ensure good fit   


