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AMENDMENTS  

Document to be 
amended (inc. 
current version 

and date) 

Details of 
amendment, 

inc. page 
number 

Rationale for 
amendment 

New document 
name, version 

number and date 

Details of amendment, 
inc. page number 

 

Protocol  V.4 

Date:17/12/2012 

 
Page 15 ï 

Ultra Care® 

topical 

Anaesthetic 

Gel 

(Benzocaine 

20% w/v) 
 
 
 
 

This product is 
not available 
any more in 
the 
department   

Protocol    V.4.1    

Date :11/11/2013 
 

 

Page 15: 
We are changing the 

topical anaesthetic (Ultra 

Care® topical 

Anaesthetic Gel 

(Benzocaine 20% 

w/v), but not the 

technique of application. 
And we are going to use 
the available topical 
anaesthetic according to 
local practice. 

 

Protocol    V.4.1    

Date :11/11/2013 
 

Page 9 and 21 

9.1.1.1 

lidocaine  

This section 
has been 
removed  

Protocol    V.5    

Date :07/02/2014 
 

Page 9 and 21:  
This was written in the 
protocol as an IMP and 
the MHRA this was not 
included, therefore, we 
have removed it from 
the protocol.   
 

 Page 25  
Maximum 
dosage of 
articaine an 
lidocaine  

This has been 
changed, and 
corrected. 

Protocol    V.5    

Date :07/02/2014 
 

Page 25:  
Typing error, the doses 
level has been mixed 
up, the information has 
been corrected.    

Protocol    V.5    

Date :07/02/2014 
 

Page 24  
Trial Schedule  

This has been 
updated to 
include further 
information 
based on 
substantial 
amendments  

Protocol    V.6    

Date :10/01/2015 
 

EXCEPTION: 
This part has been 
amended ï and was 
added to the protocol 
following the Substantial 
Amendment 1.0, 9/4/14- 
NRES Committee:  
Some patients were 
seen in the screening 
visit and had received 
the dental treatment on 
the same day according 
to the randomisation 
table. This was done to 
facilitate the recruitment 
and for the best of 
patientôs interests 
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STUDY SUMMARY 

GENERAL  INFORMATION 

 
Short Title 

Comparative studies of the anaesthetic efficacy of 4% 
Articaine versus 2% Lidocaine in children 
 

 
Full Title 

Comparative studies of the anaesthetic efficacy of 4% 
Articaine used as mandibular infiltration versus 2% 
Lidocaine used as inferior dental nerve block, in extraction 
and pulpotomy of mandibular primary molars in children. 
 

Sponsor University of Leeds 

Sponsor ID DT11/9936 

EudraCT No. 2011-004711-23 

ISRCTN Number ISRCTN11415977 

Chief Investigator Monty S. Duggal 

Principle Investigator Fatma S. Alzahrani 

Co-ordinating Centre Leeds Dental Institute 

National / International National 

TRIAL INFORMATION 

Phase PhaseIV 

 
Indication 

1. Both drugs are licensed 

2. Investigating how will the drugs work when it is used 
more widely. 

Design Aparallel prospective, randomised, controlled trial. 

 
Primary Objectives 

 
1. To test if the planned dental treatment has been  

accomplished 
2. If the treatment has been completed, was there a 

complaint of pain, and  
3. To evaluate the level of pain if any was experienced. 

 

 
Secondary Objectives 

 
To evaluate the acceptance of the provided dental 
treatment to the child by both the child who had the dental 
treatment and parents/guardian. 

 

TRIAL  TIMELINES 

Expected start date 01-01-2013 

Subject enrolment 
phase 

24 months 

Follow-up duration Not Required. 

End of Trial Definition Last visit for the last participant. 
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Expected completion 
date 

01-01-2015 

TRIAL  SUBJECT  INFORMATION 

Number of trial 
subjects 

110children 

 
Age group of trial 

subjects 

 
5 to 9 Years old. 

 
Inclusion criteria 

¶ Children aged 5 to 9 years. 

¶ Medically fit (ASA I,II). 

¶ Requiring extraction /pulpotomy of primary mandibular 
molars teeth under local anaesthetic.  

¶ Mentally capable of communication. 

¶ Understand English. 

¶ Tooth with no history of infection (abscess) or swelling 
and no evidence of periapical pathosis. 

¶ The roots resorption of the primary tooth must be less 
than two thirdof the root.  

¶ Parents/guardian must give informed written consent 
prior to participation. 

¶ Child must give assent prior to participation. 

 
Exclusion criteria 

 

¶ Medically and mentally compromised children. 

¶ Allergic to amide local anaesthetic or any of the 
ingredients in the cartilages. 

¶ History of significant behaviour management problems. 

¶ Evidence of infection near the proposed injection site as 
this might affect the efficacy of local anaesthesia. 

INVESTIGATIONAL  MEDICINAL  PRODUCT 

 
IMP name(s) 

 
1- Articaine (Septanest 1:100,000)  

4% articaine with 1:100,000 epinephrine injection 
solution 

 
2- Lidocaine (Lignospan Special) 

2% lidocaine with 1:80,000 epinephrine injection 
solution. 

 
Duration of IMP 

Treatment 

 
 30- 60 minutes. 

IMP Supplier(s) 
Septodont. 

Non IMP name(s) 
 

1- Topical anaesthesia. 
2- Adrenaline  
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1.  
ABDULWAHAB, M., BOYNES, S., MOORE, P., 
SEIFIKAR, S., AL-JAZZAF, A., ALSHURAIDAH, A., 
ZOVKO, J. & CLOSE, J. 2009. The efficacy of six 
local anesthetic formulations used for posterior 
mandibular buccal infiltration anesthesia. Journal of 
the American Dental Association (JADA), 140, 
1018-1024. 

Yes 

 

2.  
ABRAMS, R., MORRISON, J. E., VILLASENOR, A., 
HENCMANN, D., DA FONSECA, M. & MUELLER, 
W. Safety and effectiveness of intranasal 
administration of sedative medications (ketamine, 
midazolam, or sufentanil) for urgent brief pediatric 
dental procedures. Anesthesia Progress, 40, 63-6. 

No 

Sedation  

3.  
AITKEN, J. C., WILSON, S., COURY, D. & 
MOURSI, A. M. The effect of music distraction on 
pain, anxiety and behavior in pediatric dental 
patients. Pediatric Dentistry, 24, 114-8. 

No 

effect of music 
distraction 

4.  
AL-BAHLANI, S., SHERRIFF, A. & CRAWFORD, P. 
J. Tooth extraction, bleeding and pain control. 
Journal of the Royal College of Surgeons of 
Edinburgh, 46, 261-4. 

No 

Tooth extraction, 
bleeding and 
pain control 

5.  
ALEMANY-MARTÍNEZ, A., VALMASEDA-
CASTELLÓN, E., BERINI-AYTÉS, L. & GAY-
ESCODA, C. 2008. Hemodynamic changes during 
the surgical removal of lower third molars. Journal 
of Oral & Maxillofacial Surgery (02782391), 66, 453-
461. 

No 

Hemodynamic 
changes during 

6.  
ALLEN, K. D., KOTIL, D., LARZELERE, R. E., 
HUTFLESS, S. & BEIRAGHI, S. Comparison of a 
computerized anesthesia device with a traditional 
syringe in preschool children. Pediatric Dentistry, 
24, 315-20. 

No 

computerized 
anaesthesia 
device 

7.  
AMINABADI, N. A. & FARAHANI, R. M. Z. The 
effect of pre-cooling the injection site on pediatric 
pain perception during the administration of local 
anesthesia. Journal of Contemporary Dental 
Practice [Electronic Resource], 10, 43-50. 

No 

pre-cooling the 
injection site 

8.  
AMINABADI, N. A., FARAHANI, R. M. Z. & BALAYI 
GAJAN, E. The efficacy of distraction and 
counterstimulation in the reduction of pain reaction 

No 
The efficacy of 
distraction 
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to intraoral injection by pediatric patients. Journal of 
Contemporary Dental Practice [Electronic 
Resource], 9, 33-40. 

9.  
ANDRZEJOWSKI, J. & LAMB, L. The effect of 
swabs soaked in bupivacaine and epinephrine for 
pain relief following simple dental extractions in 
children. Anaesthesia, 57, 281-3. 

No 

The effect of 
swabs soaked 

10.  
ANNEQUIN, D., CARBAJAL, R., CHAUVIN, P., 
GALL, O., TOURNIAIRE, B. & MURAT, I. Fixed 
50% nitrous oxide oxygen mixture for painful 
procedures: A French survey. Pediatrics, 105, E47. 

No 

Sedation  

11.  
ARAPOSTATHIS, K. N., DABARAKIS, N. N., 
COOLIDGE, T., TSIRLIS, A. & KOTSANOS, N. 
Comparison of acceptance, preference, and efficacy 
between jet injection INJEX and local infiltration 
anesthesia in 6 to 11 year old dental patients. 
Anesthesia Progress, 57, 3-12. 

No 

Comparison 
between jet 
injection INJEX 
and local 
infiltration 
anaesthesia 

12.  
ARCH, L. M., HUMPHRIS, G. M. & LEE, G. T. 
Children choosing between general anaesthesia or 
inhalation sedation for dental extractions: the effect 
on dental anxiety. International Journal of Paediatric 
Dentistry, 11, 41-8. 

No 

choosing 
between general 
anaesthesia or 
inhalation 
sedation 

13.  
ARMSTRONG, P. J. The value of associating 
pentazocine with drugs used in accepted 
intravenous techniques. Australian Dental Journal, 
20, 235-8. 

No 

Sedation  

14.  
ARROW, P. 2012. A comparison of articaine 4% 
and lignocaine 2% in block and infiltration analgesia 
in children. Australian Dental Journal, 57, 325-333. 

Yes 
 

15.  
ASARCH, T., ALLEN, K., PETERSEN, B. & 
BEIRAGHI, S. Efficacy of a computerized local 
anesthesia device in pediatric dentistry. Pediatric 
Dentistry, 21, 421-4. 

No 

a computerized 
local anaesthesia 
device 

16.  
AY, S., KÜÇÜK, D., GÜMÜS, C. & KARA, M. I. 
2011. Distribution and absorption of local 
anesthetics in inferior alveolar nerve block: 
evaluation by magnetic resonance imaging. Journal 
of Oral & Maxillofacial Surgery (02782391), 69, 
2722-2730. 

No 

Distribution and 
absorption of 
local 
anaesthetics 

17.  
BAGESUND, M. & TABRIZI, P. Lidocaine 20% 
patch vs lidocaine 5% gel for topical anaesthesia of 
oral mucosa. International Journal of Paediatric 
Dentistry, 18, 452-60. 

No 

Topical 
anaesthesia  

18.  
BAGHDADI, Z. D. A comparison of parenteral and 
electronic dental anesthesia during operative 

No 
A comparison of 
parenteral and 
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procedures in children. General Dentistry, 48, 150-
6. 

electronic dental 
anaesthesia 

19.  
BAGHDADI, Z. D. Evaluation of electronic dental 
anesthesia in children. Oral Surgery Oral Medicine 
Oral Pathology Oral Radiology & Endodontics, 88, 
418-23. 

No 

Evaluation of 
electronic dental 
anaesthesia 

20.  
BALUGA, J. C. Allergy to local anesthetics in 
dentistry. Myth or reality? Revista Alergia Mexico, 
50, 176-81. 

No 
Allergy 

21.  
BAYGIN, O., TUZUNER, T., ISIK, B., KUSGOZ, A. 
& TANRIVER, M. Comparison of pre-emptive 
ibuprofen, paracetamol, and placebo administration 
in reducing post-operative pain in primary tooth 
extraction. International Journal of Paediatric 
Dentistry, 21, 306-13. 

No 

reducing post-
operative pain 

22.  
BERLIN, J., NUSSTEIN, J., READER, A., BECK, M. 
& WEAVER, J. 2005. Efficacy of articaine and 
lidocaine in a primary intraligamentary injection 
administered with a computer-controlled local 
anesthetic delivery system. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology & 
Endodontology, 99, 361-366. 

No 

- Adult 
- - Inter-

ligamental  
- - 

computer-
controlled 
local 
anaestheti
c 

23.  
BHANANKER, S. M., AZAVEDO, L. F. & 
SPLINTER, W. M. Addition of morphine to local 
anesthetic infiltration does not improve analgesia 
after pediatric dental extractions. Paediatric 
Anaesthesia, 18, 140-4. 

No 

Addition of 
morphine to local 
anaesthetic  

24.  
BORIO, P. S., DEFABIANIS, E. & ROCCIA, G. M. 
[Clinical experimentation of a new local anesthetic, 
Citanest 3 O]. Minerva Stomatologica, 18, 291-8. 

Yes 
 

25.  
BRADLEY, D. J. & MARTIN, N. D. Clinical 
evaluation of mepivacaine and lidocaine. Australian 
Dental Journal, 14, 377-81. 

Yes 
 

26.  
CARREL, R., FRIEDMAN, L. & BINNS, W. H., JR. 
Laboratory and clinical evaluation of a new topical 
anesthetic. Anesthesia Progress, 21, 126-31. 

No 
Topical 
anaesthesia  

27.  
CHIARETTI, A., BARONE, G., RIGANTE, D., 
RUGGIERO, A., PIERRI, F., BARBI, E., BARONE, 
G. & RICCARDI, R. Intranasal lidocaine and 
midazolam for procedural sedation in children. 
Archives of Disease in Childhood, 96, 160-3. 

No 

Sedation  

28.  
CHIN, K. L., YAGIELA, J. A., QUINN, C. L., 
HENDERSON, K. R. & DUPERON, D. F. Serum 
mepivacaine concentrations after intraoral injection 

No 
Serum 
mepivacaine 
concentrations 



266 
Appendix 3: Excluded Studies  

 

in young children. Journal of the California Dental 
Association, 31, 757-64. 

29.  
CHO, S. Y., DRUMMOND, B. K., ANDERSON, M. 
H. & WILLIAMS, S. Effectiveness of electronic 
dental anesthesia for restorative care in children. 
Pediatric Dentistry, 20, 105-11. 

No 

Effectiveness of 
electronic dental 
anaesthesia 

30.  
COBAN, Y. K., SENOGLU, N. & OKSUZ, H. Effects 
of preoperative local ropivacaine infiltration on 
postoperative pain scores in infants and small 
children undergoing elective cleft palate repair. 
Journal of Craniofacial Surgery, 19, 1221-4. 

No 

cleft palate repair 

31.  
COLLEGE, C., FEIGAL, R., WANDERA, A. & 
STRANGE, M. Bilateral versus unilateral 
mandibular block anesthesia in a pediatric 
population. Pediatric Dentistry, 22, 453-7. 

No 

Bilateral versus 
unilateral 
mandibular block 

32.  
COLOMBINI, B. L., MODENA, K. C. S., CALVO, A. 
M., SAKAI, V. T., GIGLIO, F. P. M., DIONÍSIO, T. 
J., TRINDADE, A. S., JR., LAURIS, J. R. P. & 
SANTOS, C. F. 2006. Articaine and mepivacaine 
efficacy in postoperative analgesia for lower third 
molar removal: a double-blind, randomized, 
crossover study. Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology & Endodontology, 102, 
169-174. 

No 

- postoperative 
analgesia 

- Articaine and 
mepivacaine 

- Adult  

33.  
COSTA, C. G., TORTAMANO, I. P., ROCHA, R. G., 
FRANCISCHONE, C. E. & TORTAMANO, N. 2005. 
Onset and duration periods of articaine and 
lidocaine on maxillary infiltration. Quintessence 
International, 36, 197-201. 

Yes 

 

34.  
COULTHARD, P., ROLFE, S., MACKIE, I. C., 
GAZAL, G., MORTON, M. & JACKSON-LEECH, D. 
Intraoperative local anaesthesia for paediatric 
postoperative oral surgery pain--a randomized 
controlled trial. International Journal of Oral & 
Maxillofacial Surgery, 35, 1114-9. 

No 

postoperative 
oral surgery pain 

35.  
DE MENEZES ABREU, D. M., LEAL, S. C., 
MULDER, J. & FRENCKEN, J. E. postoperative oral 
surgery pain atraumatic, and ultraconservative 
restorative treatments in 6- to 7-yr-old children. 
European Journal of Oral Sciences, 119, 163-8. 

No 

postoperative 
oral surgery pain 

36.  
DEEPIKA, A., RAO, C. R., VINAY, C., ULOOPI, K. 
S. & RAO, V. V. Effectiveness of two flavored 
topical anesthetic agents in reducing injection pain 
in children: a comparative study. Journal of Clinical 
Pediatric Dentistry, 37, 15-8. 

No 

topical 
anaesthetic 
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37.  
DONALDSON, D., JAMES-PERDOK, L., CRAIG, B. 
J., DERKSON, G. D. & RICHARDSON, A. S. A 
comparison of Ultracaine DS (articaine HCl) and 
Citanest forte (prilocaine HCl) in maxillary infiltration 
and mandibular nerve block. Journal (Canadian 
Dental Association), 53, 38-42. 

Yes 

 

38.  
DUDKIEWICA A, SCHWARTZ S, LALIBEERTE R. 

Effictiveness of mandibular infiltration inchildren 
using the local anesthetic Ultracaine (articaine 
hydrochloride). J Can Dent Assoc 1987; 53:29-31. 

Yes 

 

39.  
EIFINGER, F. F. & STRATMANN, K. R. [New 
aspects of local anesthesia in conservative 
dentistry]. SSO: Schweizerische Monatsschrift fur 
Zahnheilkunde, 91, 1-7. 

Yes 

 

40.  
ELAD, S., ADMON, D., KEDMI, M., NAVEH, E., 
BENZKI, E., AYALON, S., TUCHBAND, A., LUTAN, 
H. & KAUFMAN, E. 2008. The cardiovascular effect 
of local anesthesia with articaine plus 1:200,000 
adrenalin versus lidocaine plus 1:100,000 adrenalin 
in medically compromised cardiac patients: a 
prospective, randomized, double blinded study. Oral 
Surgery, Oral Medicine, Oral Pathology, Oral 
Radiology & Endodontology, 105, 725-730. 

No 

cardiovascular 
effect 

41.  
ELHAKIM, M. Painless dental extraction in children. 
Anaesthesiologie und Reanimation, 18, 80-2. 

No 
Painless dental 
extraction 

42.  
EL-SEIFY, Z. A., KHATTAB, A. M., SHAABAN, A. 
A., METWALLI, O. S., HASSAN, H. E. & AJJOUB, 
L. F. Xylometazoline pretreatment reduces 
nasotracheal intubation-related epistaxis in 
paediatric dental surgery. British Journal of 
Anaesthesia, 105, 501-5. 

No 

Xylometazoline 
pre-treatment 

43.  
FAN, S., CHEN, W. L., PAN, C. B., HUANG, Z. Q., 
XIAN, M. Q., YANG, Z. H., DIAS-RIBEIRO, E., 
LIANG, Y. C., JIAO, J. Y., YE, Y. S. & WEN, T. Y. 
2009. Anesthetic efficacy of inferior alveolar nerve 
block plus buccal infiltration or periodontal ligament 
injections with articaine in patients with irreversible 
pulpitis in the mandibular first molar. Oral Surgery, 
Oral Medicine, Oral Pathology, Oral Radiology & 
Endodontology, 108, e89-93. 

 

No 

- No comparison 
- Adult  

44.  
FAN, S., CHEN, W. L., YANG, Z. H. & HUANG, Z. 
Q. 2009. Comparison of the efficiencies of 
permanent maxillary tooth removal performed with 
single buccal infiltration versus routine buccal and 

No 

- No comparison 
- Adult 
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palatal injection. Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology & Endodontology, 107, 
359-363. 

45.  
FAYTROUNY, M., OKTE, Z. & KUCUKYAVUZ, Z. 
Comparison of two different dosages of hydroxyzine 
for sedation in the paediatric dental patient.[Erratum 
appears in Int J Paediatr Dent. 2007 Nov-
Dec;29(6):456]. International Journal of Paediatric 
Dentistry, 17, 378-82. 

No 

Sedation  

46.  
FEDA, M., AL AMOUDI, N., SHARAF, A., HANNO, 
A., FARSI, N., MASOUD, I. & ALMUSHYT, A. A 
comparative study of children's pain reactions and 
perceptions to AMSA injection using CCLAD versus 
traditional injections. Journal of Clinical Pediatric 
Dentistry, 34, 217-22. 

No 

Injection 
technique  

47.  
FLAITZ, C. M., NOWAK, A. J. & HICKS, M. J. 
Evaluation of the anterograde amnesic effect of 
rectally administered diazepam in the sedated 
pedodontic patient. Journal of Dentistry for Children, 
53, 17-20. 

No 

Sedation  

48.  
GARISTO, G. A., GAFFEN, A. S., LAWRENCE, H. 
P., TENENBAUM, H. C. & HAAS, D. A. 2010. 
Occurrence of paresthesia after dental local 
anesthetic administration in the United States. 
Journal of the American Dental Association (JADA), 
141, 836-844. 

No 

Occurrence of 
paresthesia 

49.  
GAZAL, G., BOWMAN, R., WORTHINGTON, H. V. 
& MACKIE, I. C. A double-blind randomized 
controlled trial investigating the effectiveness of 
topical bupivacaine in reducing distress in children 
following extractions under general anaesthesia. 
International Journal of Paediatric Dentistry, 14, 
425-31. 

No 

Treatment under 
GA 

50.  
GEENEN, L., MARKS, L. A. M. & MARTENS, L. C. 
[Clinical evaluation of the INJEX system, a local 
anesthesia system without needles: a comfort 
evaluation study]. Revue Belge de Medecine 
Dentaire, 59, 149-55. 

No 

evaluation of the 
INJEX system 

51.  
GIBSON, R. S., ALLEN, K., HUTFLESS, S. & 
BEIRAGHI, S. The Wand vs. traditional injection: a 
comparison of pain related behaviors. Pediatric 
Dentistry, 22, 458-62. 

No 

Wand vs. 
traditional 
injection 

52.  
GOKLI, M. A., WOOD, A. J., MOURINO, A. P., 
FARRINGTON, F. H. & BEST, A. M. Hypnosis as 
an adjunct to the administration of local anesthetic 

No 
Hypnosis  
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in pediatric patients. Journal of Dentistry for 
Children, 61, 272-5. 

53.  
GREENGRASS, S. R., ANDRZEJOWSKI, J. & 
RUIZ, K. Topical bupivacaine for pain control 
following simple dental extractions. British Dental 
Journal, 184, 354-5. 

No 

Topical 
anaesthesia  

54.  
GREGORIO, L. V., GIGLIO, F. P., SAKAI, V. T., 
MODENA, K. C., COLOMBINI, B. L., CALVO, A. M., 
SIPERT, C. R., DIONÍSIO, T. J., LAURIS, J. R., 
FARIA, F. A., TRINDADE JUNIOR, A. S. & 
SANTOS, C. F. 2008. A comparison of the clinical 
anesthetic efficacy of 4% articaine and 0.5% 
bupivacaine (both with 1:200,000 epinephrine) for 
lower third molar removal. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology & 
Endodontology, 106, 19-28. 

No 

- Adult  
- Comparing with 

bupivacaine 

55.  
GROSSMANN, M., SATTLER, G., PISTNER, H., 
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