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ABSTRACT

Aim: To assess the knowledge of female dental students of KKU about pulp revascularization procedure.

Methods: A self-administered questionnaire was distributed to female students of 5" and 6" year and to dental interns.
Collected data were analysed with descriptive statistics using SPSS (V19).

Results: 137 contributors filled the proforma. Highest percentage of students (35%) considered pulp revascularization as the
best treatment for immature necrotic permanent teeth in terms of tooth survival and 45.3% believed to have strongest tooth
structure with this procedure as compared to other options. 68.6% of the participants had never attempted this procedure.
53.3% of the students were not sure about the outcome of the treatment. Only 31.4% of the students were aware of need of
post and core as a contraindication forprocedure. 52.6% participants chose the option of little instrumentation with sodium
hypochlorite irrigation for canal cleaning and 27.7% considered CaOH as a best intracanal medicament. According to majority of
students (44.5%) continued root development with absence of signs and symptoms were the best indications of successful

treatment.

Conclusion: Majority of the students had the knowledge of regenerative endodontics as a viable treatment option for immature
permanent teeth with necrotic pulps but were unaware of the details of the procedure and case selection criterion. Students
should be given detailed clinical knowledge of this procedure so that in their future clinical practice they consider it among other
options either for treatment or do case selection for referrals to specialists.
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INTRODUCTION

Pulp revascularization is a part of regenerative endodontics and is
relatively new development in endodontics.!Regenerative
endodontics constitutes an innovative approach of the formation of
new dental tissues to replace the dead and damaged ones and
has been defined as : “biologically based procedures designed to
replace damaged structures, including dentin and root structures,
as well as cells of the pulp-dentin complex’.! Revascularization of
necrotic immature permanent teeth was initially described in the
case reports published by Ilwaya et al in 2001 and Banchs and
Trope in 2004.2°These reports made bases for such cases in
succeeding years. Basic treatment protocols were later modified by
investigators and clinicians, as is evident from different case
reports found in literature.* However, no single protocol has been
designated as a standard for this procedure and no evidence
based guidelines could be formulated.*

Revascularization procedure can give promising results in
terms of continued root development and regeneration of lost pulp-
dentin complex as compared to conventional treatments for
necrotic teeth with immature apices.> Though CaOH apexification
or MTA barrier techniques have high success rate, chances of root
fractures are quite high with these procedures. This could be quite
devastating to patients, where restoration of teeth after tooth loss
is not possible with implants, because of incomplete jaw growth.*

Most of the cases regarding regenerative endodontics have
been reported by endodontists.® as it is an emerging field; lot of
research is currently in progress about its different aspects like
disinfection  protocols, scaffolds, growth factors, cellular
proliferation etc. Many dentists get its detailed knowledge during
post-graduation  only.’However, the basic knowledge of
regenerative endodontics is part of undergraduate curriculum in
different parts of world.? It is important that general dentists should
have a basic know how of this treatment option so that instead of
attempting conventional treatment therapies, they may choose to
go for this treatment modality also or choose suitable patients for
referral to endodontist for pulp revascularization procedure.

In college of dentistry, King Khalid University (KKU)
regenerative endodontics is a part of endodontic syllabus and is
taught to the students of 4" year and 6" year. It is expected that
these students should be able to carry out these procedures during
internship under the supervision of endodontic staff or be able to
consider this treatment option as a practicing dentist in later years
in professional life. Many studies have been carried out to seek the
level of knowledge and opinion of post graduate students
regarding regenerative endodontics.” ° However, no study has
been done to find out the same among the undergraduate
students.

So, this study was carried out to see the knowledge of
female dental students of KKU regarding different steps of pulp
revascularization treatment.

METHODS

Self-administered questionnaire was distributed to the female
dental students of levels 9, 10,11 and 12 (5" year and 6™ year
students) and tointerns of female dental college of KKU. First
section of proforma was about level of education and if the
participant had any knowledge of pulp revascularization treatment.
Second section constituted different questions regarding pulp
revascularization protocol. Students who didn’t know about this
procedure at all had not to proceed to fill second section. After data
collection, statistical analysis was done using descriptive statistics
on SPSS (Vol 19).

RESULTS
Total of 156 responses were obtained. 137 out of 156 participants
had knowledge of pulp revascularization treatment and proceeded
to fill the second section of questionnaire.

1170f these were from students of level 9, 10,11 and 12 (5"
year and 6" year students) and 20 were from dental interns. (Table
1)

Pulp revascularisation option was chosen by highest
percentage (35%) of students as a treatment of choice for
immature teeth with necrotic pulps (Table 2).This was followed by
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CaOH apexification and apical MTA plug (26.3% and 21.9%
respectively). Majority of the students (45.3%) believed that pulp
revascularization procedure resulted in strongest tooth structure
compared to other procedures used to treat immature teeth with
necrotic pulps. 68.6% of students had never attempted this
procedure. Great percentage of students was not sure about the
outcome of attempting pulp revascularization procedure (53.3%)
while 26.3% believed it to be a successful procedure. 47.4 % of
students believed that it should not be attempted in patients who
could not attend dental clinics over longer period of time. 31.4%
had a knowledge that future need of post and core for tooth
requiring treatment is a contraindication for pup revascularization
procedure. Most of the students (52.6%) chose the option of little
instrumentation with sodium hypochlorite irrigation as a standard
protocol for canal cleaning in this procedure. Most students
(27.7%)had the knowledge of CaOHas a best intracanal
medicament to disinfect root canal. According to majority of
students (44.5%) continued root development with absence of
signs and symptoms were the best desirable outcome of pulp
revascularization procedure.

Table 1: Number of participants from different levels of BDS

Level of education in dental graduation n %
Level 9 32 234
Level 10 30 21.9
Level 11 31 22.6
Level 12 24 17.5
Internship 20 14.6
Table 2: Responses about pulp revascularization procedure
In terms of tooth survival what treatment is considered as the best n %
for an immature tooth with necrotic pulp
A. Apexification with CaOH 36 26.3
B. Apical MTA plug with gutta percha back- fill 30 219
C. Root canal treatment with gutta percha obturation 20 14.6
D. Pulp revascularization 48 35
E. Tooth extraction followed by dental implant 3 2.2

Which treatment if successful is believed to result in strongest
tooth structure?

A. Apexification with CaOH 13 9.5
B. Apical MTA plug with gutta percha back- fill 37 27
C. Root canal treatment with gutta percha obturation 25 18.2
D. Pulp revascularization 62 45.3
Have you ever attempted pulp revascularization procedure?

A. Only once 14 10.2
B. Sometimes 21 15.3
C. Always 08 5.9
D. Never 94 68.6
What is your assessment for pulp revascularization treatment

outcomes?

A. Successful 36 26.3
B. Unsuccessful 28 20.4
C. Not sure 73 53.3
Pulp revascularization procedure is not attempted if:

A. Apex is very wide open 29 21.2
B. Patient cannot attend dental clinics for multiple visits 65 47.4
C. Patient needs post and core for restoration 43 314

During pulprevasularization procedure, cleaning of the root canal is
achieved by:

A. Thorough mechanical preparation 11 8

B. Copious irrigation with sodium hypochlorite 33 24.1
C. Little instrumentation 21 15.3
D. BandC 72 52.6

Which intracanal medicament is considered to be the best for
disinfecting canal with necrotic pulp during re-vascularization

procedure?

A. CaOH 38 27.7

B. Tripple antibiotic paste 37 27

C. CaOH-chlorhexidine combination 25 18.3

D. Not sure 37 27

What is the best treatment outcome of pulp revascularization

procedure?

A. Radiographic healing of periapical tissues 22 16

B. Absence of signs and symptoms 25 18.3

C. Continued root development 29 21.2

D. BandC 61 445
DISCUSSION

In immature teeth with necrotic pulps, simple RCT without the
introduction of apical barrier is not suggested because of lack of
apical stop against which the obturation could be carried out.*°

Attempting such procedure results in apical leakage of sealer and
less well condensed obturation.*CaOH apexification procedure or
introduction of apical MTA plug had been the treatment options to
address this problem before the introduction of pulp
revascularization procedure.’? It has been reported that survival
rate for teeth that were treated with revascularization was 100%
versus 95% for MTA apexification cases and 77.2% for calcium
hydroxide apexification cases.*?

Though the highest percentage of students selected the
option of pulp revascularization as a treatment of choice for
immature permanent teeth with necrotic pulps but still this
percentage was only 35%. Significant number of students believed
in carrying out conventional treatments for such cases and
selected the options of CaOH apexification, apical MTA plug or just
gutta percha obturation.This could be either due to lack of
knowledge about the potential problems with these treatment
options or having no experience of pulp revascularization
procedure.

It has been claimed by the researchers that pulp
revascularization procedure results in continued development of
root.** This results in closure of previously open apical foramen
and increase in thickness of root dentinal walls.*Other endodontic
options, though may save the immature tooth with necrotic pulp,
but result in tooth structure with very thin dentinal walls that is
liable to fracture at any time in the life of the tooth.#45.3% of the
respondents believed that pulp revascularization procedure if
successful resulted in the strongest tooth structure compared to
other endodontic treatment options like CaOH apexification, apical
MTA plug or straight away RCT with gutta percha obturation.

Even if dentists don’t opt for the regenerative endodontics for
immature teeth, it is important to have knowledge of continued
development of tooth and stronger tooth structure from this
treatment compared to that from other treatments. Lack of
knowledge of 54.7% of dental students about it, emphasizes the
need for more detailed learning of this relatively new treatment
modality.

71.5% of the students had never attempted pulp
revascularization procedure. However, rest of the studentshad
attempted it once or more during their training period. This might
had been executed under supervision of specialist doctors on
selective cases especially in paedo clinics.

In pulp revascularization procedure ,open apex allows for the
establishment of regeneration procedure through the migration of
cells generated from undifferentiated cells of apical dental
papilla.’®One of the major contraindication to this treatment is
severe crown fracture necessitating future need of post and core
for restorative procedure.® This is because the coronal root canal
is filled with MTA or other restorative material in revascularization
procedure and the future access to root canal is not possible for
any treatment where this space is needed for insertion of post etc.

Only 31.4 % of students considered the factor of future need
of post and core for the tooth as a contraindication to start the said
treatment. This reflects the lack of knowledge of the rest of the
students in this regard and possible improper case selection for
treatment or referral in future clinical practice.

Instrumentation is avoided in pulp revascularization
procedure to avoid damage to thin dentinal walls and stem cells.’
Initially scouting file is introduced to see the working length.
Necrotic tissue is removed by irrigation with sodium hypochlorite
and infection is tried to be controlled by intracanal medicament.'®
Clinicians have either used sodium hypochlorite for canal irrigation
or have coupled it with very little instrumentation.®

Majority of students (52.6%) in this survey believed in using
sodium hypochlorite in association with light instrumentation
forcanal cleansing. 8%of participants still think that through
mechanical preparation is indicated in these cases. As this
irrigation and disinfection protocol is very important for successful
treatment outcome, students and interns must have a sound
knowledge regarding this protocol.
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Both calcium hydroxide (CaOH) and triple-antibiotic paste
(TAP) have been wused as intracanal medicament in
revascularization cases.?’Though both of these materials have
been found to be equally effective, one study shows more increase
in root length and its wall thickness with the use of TAP.?'However,
using it in high concentration results in damage to stem cells.
CaOH, however, promotes stem cell survival.??So either CaOH or
low concentration of TAP may be used to control intracanal
infection. Majority of students considered CaOH as the best
intracanal medicament in the present survey. Choosing this as the
best one might be based upon its usage as an intracanal
medicament in routine root canal procedures that the students and
interns carry out during their clinical training. Chlorhexidine has
been found to have detrimental effect on the survival of stem cells
and should not be used in regenerative procedures.?*Choosing this
option as a best intracanal medicament by 18.3% of students
shows their lack of knowledge.

The treatment outcome can be considered as highly
successful if the treated tooth starts responding positively to vitality
testing along with its continued root development.?* However,
these objectives have not been achieved in all the cases reported
to date. Therefore, absence of signs and symptoms and peri apical
healing are the factors still considered sufficient to describe the
case as successful.?* In different case reports, the success rate
based on the criterion of peri apical healing of tissues is described
to range between 90 to 100 percent after regenerative endodontic
procedures.?

It is important to know about success criteria and success
rate of any treatment for considering that treatment option in
clinical practice. In the present survey, 53% of students were not
sure if revascularization treatment resulted in positive results or
not. 26% of students believed it to be a treatment with positive
outcome. Majority of the students considered the continued root
development and absence of signs and symptoms as the most
desirable treatment outcome. This shows some awareness about
the regenerative endodontics.

CONCLUSION

Majority of the students had the knowledge of regenerative
endodontics as a viable treatment option for immature permanent
teeth with necrotic pulps but were unaware of the details of the
procedure, case selection criterion and possible outcomes of the
procedure.

Students should be given detailed clinical knowledge of this
relatively newer field in dentistry so that in their future clinical
practice they consider it among other treatment options and be
able to do proper case selection and referral to specialists.

REFERENCES

1. Murray PE, Garcia-Godoy F, Hargreaves KM. Regenerative
endodontics: a review of current status and a call for action. J
Endod2007;33:377-90.

2. Iwaya SlI, lkawa M, Kubota M. Revascularization of an immature
permanent tooth with apical periodontitis and sinus tract. Dent
Traumatol 2001;17(4):185-7.

3. Banchs F, Trope M. Revascularization of immature permanent teeth
with apical periodontitis: New treatment protocol? J Endod
2004,30(4):196-200.

4. Namour M, Theys S. Pulp revascularization of immature permanent
teeth: a review of the literature and a proposal of a new clinical
protocol. The Scientific World Journal. 2014;2014(1)1

5. Lin LM, Kahler B. A review of regenerative endodontics: current
protocols and future directions. J IstanbUnivFac Dent 2017;51(3
Suppl 1):S41-S51

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Bezgin T, Sonmez H. Review of current concepts of
revascularization/revitalization. Dent Traumatol 2015;31(4):267-273.
Deborah A, Abiodun-SolankelMF, S.Olaide G, Abu A. A Survey of
Knowledge and Practice of Regenerative Endodontics Among
Nigerian Dental Residents . IJISBAR.2014;14(1):75-85.

De Moor R, Hulsmann M, Kirkevang LL, Tanalp J, Whitworth J.
Undergraduate curriculum guidelines for Endodontology. Int Endod J.
2013 Dec;46(12):1105-14.

Manguno C, Murray PE, Howard C et al. A Survey of Dental
Residents’ Expectations for Regenerative Endodontics. J Endo
2012;38:137-43.

Mohammadi Z, Dummer PMH, Properties and applications of calcium
hydroxide in endodontics and dental traumatology. Int Endod J. 2011,
44(8):697-730.

Harlalmb HC. Management of incompletely developed teeth requiring
root canal treatment. Australian Dental Journal 2016; 61:(1 Suppl):
95-106

Thanawan J, Jantarat J, Yanpiset K, Suwannapan L, Khewsawai P,
Hargreaves K. Mahidol Study 1: Comparison of Radiographic and
Survival Outcomes of Immature Teeth Treated with Either
Regenerative Endodontic or Apexification Methods: A Retrospective
Study. JOE. 2012; 38(10): 1330-6.

Austah O, Joon R, Fath WM, et al: Comprehensive characterization
of 2 immature teeth treated with regenerative endodontic procedures,
J Endod 2018;44:1802

Duggal M, Tong HJ, Al-Ansary M, Twati W, Day PF, Nazzal h.
Interventions for the endodontic management of non-vital traumatized
immature permanent anterior teeth in children and adolescents: a
systematic review of the evidence and and guidelines of the
European Academy of Paediatric Dentistry. Eur Arch Paediatr Dent
(2017) 18:139-51

Xu L, Tang L, Jin F, et al: The apical region of developing tooth root
constitutes a complex and maintains the ability to generate root and
periodontium-like tissues, J Periodon Res 2009;44: 275.

Doni ,.Ema M, Pribadi S, Tunjung N. Revascularization of nonvital
immature incisor with asymptomatic apical periodontitis, Sci Dent J
2020;4(3): 134-141.

Diogenes A, Henry MA, Teixeira FB, et al: An update on clinical
regenerative endodontics, Endo Top 2013;28: 2.

Saoud TMA, Ricucci D, Lin LM, Gaengler P. Regeneration and
Repair in Endodontics-A Special Issue of the Regenerative
Endodontics-A New Era in Clinical Endodontics. Dent J (Basel). 2016
Feb 27;4(1):3.

Namour M, Theys S. Pulp revascularization of immature permanent
teeth: a review of the literature and a proposal of a new clinical
protocol. ScientificWorldJournal. 2014;2014:737503.

Latham J, Fong H, Jewett A, et al: Disinfection efficacy of current
regenerative endodontic protocols in simulated necrotic immature
permanent teeth, J Endod 2016;42: 1218.

Mohammadi Z, Jafarzadeh H, Shalavi S, Yaripour S, Sharifi F,
Kinoshita JI. A Review on Triple Antibiotic Paste as a Suitable
Material Used in Regenerative Endodontics. Iran Endod J. 2018
Winter;13(1):1-6.

Bose R, Nummikoski P, Hargreaves K. A retrospective evaluation of
radiographic outcomes in immature teeth with necrotic root canal
systems treated with regenerative endodontic procedures, J Endod
2009;35: 1343.

Trevino EG, Patwardhan AN, Henry MA, et al: Effect of irrigants on
the survival of human stem cells of the apical papilla in a platelet-rich
plasma scaffold in human root tips, J Endod 2011;37: 1109.

Diogenes A, Simon S, Law AS. Regenerative endodontics. In:
Berman LH, Hargreaves KM. editors. Cohen’s pathways of the pulp.
12t edition. Canada: Elsivier Inc; 2021. 1569-1679.

Jeeruphan T., Jantarat J., Yanpiset K., Suwannapan L., Khewsawai
P., Hargreaves K.M. Mahilod study 1: Comparison of radiographic
and survival outcomes of immature teeth treated with either
regenerative endodontics or apexification methods—A retrospective
study. J. Endod. 2012;38:1330-1336.

750 PJMHS Vol. 16, No. 08, August 2022



