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Abstract

Restoring endodontically treated teeth is an essential step to preserve the remaining tooth structure and retain the core build-up. The prognosis
of the perforated tooth will depend on the lesion location, size, and the time elapsed between the incident and the repair. Our study aimed to
assess the knowledge and attitudes of undergraduate dental students in Saudi Arabia about post-space perforation management. This cross-
sectional study was conducted in Saudi Arabia. An online survey was distributed among dental students and interns in Saudi Arabia. The
collected data was exported to "Microsoft Office Excel Software". The statistical analysis was done through the (SPSS) Software. The study
included 388 participants, 57.5% of them were females and 42.5% were males. 13.1% were GP and 28.6 were dental interns. 58% had a
moderate knowledge score, 30.7% had good knowledge and 11.3% had poor knowledge. As for awareness, 76.8% of participants had good
awareness, 19.1% had moderate awareness and 4.1% had poor awareness. Regarding practice, 21.6% have a good practice, 62.9% have
moderate practice and 15.5% had poor awareness. There was a significant association between knowledge scores in the academic year.
Meanwhile, awareness score was significantly associated with the type of university. Practice score was not associated with any of the
sociodemographics. The study concluded that Saudi dentists had poor knowledge, moderate practice, and good awareness regarding the
management of post-space perforation. University should undertake educational programs for dental students to enhance their knowledge
and awareness of post-space perforation management.
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INTRODUCTION Maxillary teeth (74.5%) [4]. Root canal perforation is the
second most common cause of treatment failure due to the
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to the oral flora and micro-organisms that will lead to tooth
extraction in 4.2 % of the cases [4, 5].

Conservative selection of the post-diameter size, which is not
larger than one-third of the root thickness, will prevent post-
space perforation [6]. Furthermore, post-space preparation
with post-drill must follow the canal path and long axis of the
tooth and should avoid the path of most resistance [4].
Moreover, using heated rotary and hand instruments to
remove the coronal gutta-percha produces a pilot point to be
followed by the post-drill [5].

The successful repair of a root canal perforation is done by an
immediate seal with bio-compatible material, such as calcium
hydroxide (Ca(OH)2) or bio-ceramic [6]. The prognosis of a
perforated tooth will depend on the lesion location, size, and
the time elapsed between the incident and the repair [7].

We will perform this study, due to the insufficient number of
studies related to our topic, especially in Saudi Arabia.
Moreover, dental students need to know the correct diagnosis
and management of root perforation during post-space
preparation to avoid treatment failure and future
complications. This study aimed to assess the knowledge and
attitudes of undergraduate dental students in Saudi Arabia
about the management of perforation during post-space
preparation. This study aims to assess the knowledge of
dental students and interns in Saudi Arabia regarding the
post-space preparation principle. Moreover, to evaluate the
awareness of undergraduate students regarding perforation
management and the correct choice of perforation repair
material.

MATERIALS AND METHODS

This cross-sectional study was conducted in Saudi Arabia for
six months between July 2022 - December 2022. An online
survey was distributed among dental students and interns in
Saudi Arabia. The inclusion criteria of the participants, male
and female, dental students and interns, and Saudi-based
dental school (privet or governmental), agree to participate in
the questionary. The exclusion criteria will include graduated
dental students, other health college students, and non-Saudi
dental school students.

The questionnaire section's design will follow the (KAP) to
assess and measure the population's knowledge, attuited, and
practice. Therefore, section (1) will collect the participant's
demographic data after agreeing to participate. Section (1l);
will assess the target population's knowledge about post-
space perforation and its prevalence and occurrence. These
questions have a Scoring system were (Yes) has 2 points,
(No) has 1 point, and (I don't know) has 0 point.

Section (I11); the scoring system was between 1-4 points to
assess the awareness level. For that, the points distribution on
each answer was: "Strongly Disagree” have O0-point,
"Disagree" have 1-point, "Not Sure" have 2-point, "Agree"

have 3-point, and "Strongly Agree" have 4 points. Section
(IV); to assess the practice level, the points distribution (5-4-
3-2-1-0) will apply to the answer "always," "mostly,"
"sometimes,” "rarely," and "never," respectively. All the
applied questions will enter through a google form link and
distributed online through email and social media.

In this cross-sectional survey, A sample size calculation was
done by (the Raosoft sample size calculator program)—the
marginal error setting at the most common value of 5%. The
selection of response distribution of the population at the
calculating formula was selected to be 50%. The confidence
level settings were chosen to be at 95%—the result of the
calculation with a minimum of 384 population size.

We are exporting the collected data from the google
form/survey to the "Microsoft Office Excel Software"
program (2016) for windows. The statistical analysis was
done through the (SPSS) program-Statistical Package of
Social Science Software, version 20 (IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp.).

REsuLTs AND Discussion

The study included 388 participants, 57.5% of them were
females and 42.5% were males. 78.4% were in government
universities and 21.7% were from a private universities.
13.1% were GP, 28.6 were dental interns, 12.6% were in the
fourth year, 16% were in the fifth year and 29.7% were in the
sixth year.

Table 1. Sociodemographic characteristics of
participants (n=388)
Parameter No. %
Male 165 425
Gender Female 293 575
Central Region 91 23.5
Eastern 69 17.8
Region Northern 70 18.0
Southern 49 12.7
Western 109 28.1
. . Government university 304 78.4
University private university 84 21.7
GP 51 13.1
Intern year 111 28.6
Academic year Fourth year 49 12.6
Fifth year 62 16.0
Sixth year 115 29.7

As illustrated in Table 2, 58% had a moderate knowledge
score, 30.7% had good knowledge and 11.3% had poor
knowledge. As for awareness, 76.8% of participants had good
awareness, 19.1% had moderate awareness and 4.1% had
poor awareness. Regarding practice, 21.6% have a good
practice, 62.9% have moderate practice and 15.5% had poor
awareness.

Table 2. KAP scores about post-space perforation
among study participants (n= 388)

Archives of Pharmacy Practice | Volume 13 | Issue S1 | Supplementary | 2022 -




AlHaddad et al.: Knowledge and Attitude Assessment of the Undergraduate Dental Students in KSA Regarding the Management of Post-Space Perforation

Good practice

84

21.6

Parameter No. %
Poor knowledge 44 11.3
Knowledge score Moderated knowledge 225 58.0
Good knowledge 119 30.7

Poor awareness 16 4.1
Awareness score Moderated awareness 74 19.1
Good awareness 298 76.8
Practice score Poor practice 60 15.5
Moderated practice 244 62.9

As illustrated in Table 3, 22.7% of participants have
encountered perforation in their clinical practice. 80.9%
reported MTA as the best material for perforation repair
histologically and clinically while 103% reported calcium
hydroxide. 37.6% reported mandibular molar as the most
common teeth to have a perforation.

Table 3. Knowledge of participants of post-space perforation management (n=388)

Parameter No. %
>9 39 10.1
. . 7-9 216 55.7
Number/s of posts you have placed in your dental practice? 46 106 973
1-3 27 7.0
Half hour 78 20.1
One hour 159 41.0
How much time did you spend during post and core preparation Two hours 106 27.3
Three hours 31 8.0
More 14 3.6
Have you encountered perforation in your clinical practice ves 88 22.1
No 300 77.4
Distal area of the mesial root 163 42.0
. . . . Mesial area of the distal root 95 245
Where is the danger zone located in the mandibular first molar? Middle area of the mesiobuccal root 62 16.0
| don't know 68 175
Calcium hydroxide 40 10.3
which of the following material considered the best material for perforation Zinc phosphate 11 2.8
repair histologically and clinically MTA 314 80.9
| don't know 23 5.9
Root canal perforation occurs mostly during endodontic treatment, not during Leos igi 222
prosthodontic procedures I don't know 45 116
Yes 116 29.9
Perforation is the most common cause that indicates a tooth extraction No 226 58.2
| don't know 46 11.9
Half the root width 31 8.0
One-third of the root width or less 5 1.3
To avoid root perforation the post width should be One-third of the root width 255 65.7
One-fourth of the root width 43 111
| don't know 54 13.9
We can use only Endo-Z bur instead of using gates glidden and peeso reamer YNZS 2i15 ggi
burs during post and core preparation I don’t know 62 16.0
Anterior maxillary teeth 52 13.4
. Mandibular molar 146 37.6
The most common teeth to have perforation: Maxillary molars 123 317
| don't know 67 17.3
Large size defect in the coronal third 33 8.5
Small size defect in the apical third 153 394
. . . Small size defect in the coronal third 159 41.0
Which condition has a good prognosis? Small size defect in the middle third 31 8.0
Large-size defect in a sterile condition 1 3
Small-size defect in a sterile condition 11 29
Large size defect in the coronal third 65 16.8
Small size defect in the apical third 51 131
Which condition has a poor prognosis? Small size defect in the coronal third 10 2.6
Small size defect in the middle third 31 8.0
otherwise 231 59.5
How much time do we wait before inserting a post after the obturation of a One day 74 19.1
symptomatic tooth? Three days 60 155
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One week 178 45.9
One month 76 19.6

40.2% of participants strongly agree that post-space  strongly agree that restoring the tooth after perforation better
perforation occurs when the post-drill deviates from the long ~ done with Prefabricated Fibre reinforced composite (FRC)
access of the tooth, 41% strongly agree that immediate  posts due to superior esthetics, micromechanical adhesion to
perforation repair indicates a successful prognosis, 27.1% the tooth structure.

Table 4. Awareness of participants of post-space perforation (n=388)

Parameter No. %
1 16 41
2 19 49
Post space perforation occurs when the post drill deviates from the long access of the tooth. 3 88 22.7
4 109 28.1
5 156 40.2
1 17 44
2 20 5.2
Immediate perforation repair indicates a successful prognosis. 3 96 24.7
4 96 24.7
5 159 41.0
1 34 8.8
2 36 9.3
The safest way to create post space without perforation is using gates glidden 3 129 33.2
4 89 22.9
5 100 25.8
1 23 5.9
. . . . . 2 29 75
In post-preparation with gates glidden is recomm(_anded that the largest bur size does not exceed the canal 3 112 28.9
diameter
4 103 26.5
5 121 31.2
1 12 31
. Lo . . . . . 2 36 9.3
Restoring the tooth after perfo_ratlon is petter_done with P_refabnca'ged Fibre reinforced composite (FRC) posts 3 133 343
due to superior esthetics, micromechanical adhesion to the tooth structure '
4 102 26.3
5 105 27.1
Table 5. Practice of participants of post-space perforation (n=388)
Parameter Always Mostly Never Rarely Sometimes
Order to be followed when using Gates Glidden for gutta-percha removal is from the 53 89 137 29 80
largest to the smallest 13.7% 22.9% %35.4 7.5% 20.6%
. . . . 183 132 2 9 62
Repairing perforation best done with MTA or Biodenten %47.2 34.0% 5% 239 16.0%
Itis ideal to treat Endodontically treated teeth by post and core when it is &gt;50% 99 158 16 20 95
decayed? %25.6 40.7% 4.1% 5.2% 24.5%
The best sequence for burs used during gutta-percha removing and widding the canal is 68 117
size 1:gates glidden then size 1: peeso reamer, size 2: gates glidden then size 2: peeso o 270 2% 14%
reamer, size 3:gate glidden then size 3: peeso reamer? %17.6 30.2% 1.0% 1.2% 38.1%
. . . . . . 254 52 2 5 75
Preoperative radiograph is an essential step before starting post-space preparation %655 13.4% 5% 1.3% 19.3%
Perforation repair requires surgical intervention only 24 >0 34 8 202
6.2% 12.9% %8.8 20.1% 52.1%

According to Tables 6 and 7, there was a significant  with the type of university. Practice score was not associated
association between knowledge scores in the academic year.  with any of the sociodemographics.
Meanwhile, awareness score was significantly associated

Table 6. Association between Knowledge scores of participants with sociodemographic characters (n=388)
Knowledge score Total (N=388) P value

Archives of Pharmacy Practice | Volume 13 | Issue S1 | Supplementary | 2022 -




AlHaddad et al.: Knowledge and Attitude Assessment of the Undergraduate Dental Students in KSA Regarding the Management of Post-Space Perforation

Poor Moderate Good
Male 24 135 64 223
0, 0,
Gender 542.2/0 GOég/o 535.2% 51655% 0.495
Female 45.5% 40.0% 46.2% 425%
Northern ! 3 26 70
15.9% 16.4% 21.8% 18.0%
) Central Region 10 51 30 91
Region 22.7% 22.7% 25.2% 23.5%
Eastern 12 38 19 69 0,498
27.3% 16.9% 16.0% 17.8% ’
3 28 18 49
southern 6.8% 12.4% 15.1% 12.7%
Western 12 71 26 109
27.3% 31.6% 21.8% 28.1%
Government School 40 175 89 304
University 90.9% 77.8% 74.8% 78.4% 0135
i 4 50 30 84 ’
Private School 9.1% 22.2% 25.2% 21.7%
Gp 7 26 18 51
Academic year 15.9% 11.6% 15.1% 13.1%
Intern year 13 73 25 11
29.5% 32.4% 21.0% 28.6%
Fourth year 1 17 21 49 0.002
25.0% 7.6% 17.6% 12.6% ’
Fifth year 1 35 26 62
2.3% 15.6% 21.8% 16.0%
Sixth year 12 73 29 115
GP 27.3% 32.8% 24.4% 29.7%

Table 7. Association between practice scores of participants with sociodemographic characters (n=388)

Practice Score

Total (N=388) P value

Poor Moderate Good
24 111 30 165
Male
Gender 40.0% 45.5% 35.7% 42.5% 0.269
Female 36 133 54 223
60.0% 54.5% 64.3% 57.5%
Northern 12 43 15 70
20.0% 17.6% 17.9% 18.0%
. 18 57 16 91
Region Central Region 30.0% 23.4% 19.0% 23.5%
11 42 16 69
Eastern 18.3% 17.2% 19.0% 17.8% 0757
Southern 3 52 14 49
5.0% 13.1% 16.7% 12.7%
Western 16 0 23 109
26.7% 28.7% 27.4% 28.1%
Government School 4 104 69 304
University 68.3% 79.5% 82.1% 78.4%
0.267
Private School 19 50 15 84
31.7% 20.5% 17.9% 21.7%
Gp 11 30 10 51
Academic year 18.3% 12.3% 11.9% 13.1%
| 16 71 24 111
ntern year 26.7% 29.1% 28.6% 28.6%
Fourth year ° 24 16 49 0.480
15.0% 9.8% 19.0% 12.6%
. 7 39 16 62
Fifth year 11.7% 16.0% 19.0% 16.0%
Sixth year 17 80 18 115
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GP 28.3%

32.8% 21.4% 29.7%

The root canal system and the supporting tissues of the teeth
can artificially communicate with one another through the
perforation. If root perforation is not appropriately handled,
the prognosis is compromised and the treatment is
complicated. Periodontal disease may develop as a result of
such perforations, endangering the long-term health and life
of the affected tooth. As a result, some have argued in favor
of tooth extraction. On the other hand, other clinicians have
seen successful healing and long-term survival of
perforations that have been correctly repaired using a variety
of dental materials [8, 9]. In the literature, a wide range of
materials have been proposed to seal the perforations.
Numerous comparison studies demonstrate the superior
effectiveness of one material over another. The literature
contains numerous evaluations on perforation repair's
diagnosis, course of therapy, and factors affecting prognosis;
however, none of these publications go into detail about the
various materials that can be used to seal the perforation [10].
In this study, we assess the knowledge of dental students and
interns in Saudi Arabia regarding the post-space preparation
principle. Moreover, to evaluate the awareness of
undergraduate students regarding perforation management
and the correct choice of perforation repair material.

The clinician must first comprehend the prognosis and course
of treatment before deciding clinically whether to extract or
save a tooth that has undergone endodontic perforation. An
inflamed perforated tooth's biological response may destroy
the osseous and periradicular tissues. A guarded long-term
prognosis for the tooth can result from this. Location,
magnitude, and time from incidence all play a significant role.
The prognosis is better although the direct repair is more
challenging the more apical the breach. The more substantial
the perforation, the more challenging sealing may be. It is
essential to seal a perforation right away to stop the infection
from spreading to the surrounding tissue [11].

Either an internal procedure or an exterior procedure is used
in the clinical treatment strategy for repairing a perforated
tooth. Internal repair, or root canal therapy, can be split into
directly visible perforations (coronal one-third) and those that
are not (middle and apical one-third). The root canal
treatment should be finished, followed by obturation with
gutta-percha and a bioceramic-type sealant if the hole cannot
be seen clearly. Instead of sodium hypochlorite, an anesthetic
solution or sterile saline should be utilized as an irrigant due
to the perforation [12].

Before establishing a permanent restoration, a matrix should
be used to plug any directly visible perforations (coronal one-
third). The prognosis of the perforated tooth may be further
compromised if a restoration accidentally extrudes into the
alveolar bone. An extra inflammatory and foreign-body
reaction could result from this overfill. 6 The matrix material
should be biocompatible because it was inserted into bone
rather than tooth structure. The literature has documented the

use of MTA, calcium sulphate, or other bioceramic materials
as matrix materials [13, 14].

A previous case report studied by Mitthra et al. (2022) shows
a successful perforation repair in a follow-up period of one-
year post-operative with no sign of bony or peri-apical lesion.
There was a large defect during post-space perforation, and
the repair attempt was made under rubber dam isolation, with
MTA as a repair material, followed by the cementation of
fiber post [15]. A review article done by Manoj et al. (2021)
concluded that; for the anterior teeth, it is better to have the
access cavity more incisively which will provide straight-line
access to the post-drill and will help to facilitate the space
preparation and prevents perforation. Moreover, the
clinician’s acknowledgment of interpreting the radiographic
images and estimating the remaining dentin thickness, as well
as the awareness of root anatomy will reduce the chances of
root perforation [4]. A systematic review done by Sarano et
al. (2021) stated that perforation occurrences are about 0.6%
- 17.6%, and the most related factors to perforation incidents
are clinician experience, tooth type, and root morphology [5].
A cross-sectional study among dental students in Jeddah-
Saudi Arabia, done by Zahran et al. (2020), found that 28.5%
of the participants have had an incident related to the post-
placement procedure, with 14% perforation defects among
these incidents [16]. According to an endodontic clinical
review done by Estrela et al. (2018), state that immediate
repair is a must for a successful outcome and for increasing
the prognosis chances. Repaired material such as MTA has
an excellent histological and clinical outcome [17].

The study had a limitation as there was a lack of previous
studies with the same objective as our study. Thus, we
recommend future studies with larger sample sizes than the
current study to support our results.

CoONCLUSION

The study concluded that Saudi dentists had poor knowledge,
moderate practice, and good awareness regarding the
management of post-space perforation. University should
undertake educational programs for dental students to
enhance their knowledge and awareness of post-space
perforation management.

ACKNOWLEDGMENTS: Special thanks to the Faculty of
Dentistry at King Abdulaziz University and the Deanship of
Scientific Research (DSR) for supporting this project. The
research proposal was approved by the Regional Research
and Ethics committee of King Abdulaziz University.
CONFLICT OF INTEREST: None

FINANCIAL SUPPORT: None

ETHICS STATEMENT: Ethical approval was obtained from
the research ethics committee of King Abdulaziz University
(application number: 117-10-22). Informed consent was
obtained from each participant after explaining the study in

Archives of Pharmacy Practice | Volume 13 | Issue S1 | Supplementary | 2022 -




AlHaddad et al.: Knowledge and Attitude Assessment of the Undergraduate Dental Students in KSA Regarding the Management of Post-Space Perforation

full and clarifying that participation is voluntary. Data
collected were securely saved and used for research purposes
only.

REFERENCES

1.

.Archives of Pharmacy Practice | Volume 13 | Issue S1 | Supplementary | 2022

Jamleh A, Alghilan M, Alsharif A, Algahtani N, Alogayli A, Aljarrah
A. Vertical Load and Torque during Post space Preparation and Their
Influence on Microcrack Development. J Prosthodont. 2022;31(3):252-
6.

Malik S, Arora C, Nishad SG, Nagpal A, Gupta S, Jain K. A
Questionnaire Based Assessment of Post and Core Therapies by
General Dental Practitioners in a Northern Indian City: An Original
Research Study. Ann Rom Soc Cell Biol. 2021;25(6):12683-91.
Swathi UB, Ramesh S, Pradeep S. Knowledge, attitude and practice
survey on restoring endodontically treated teeth among the specialists
and general practitioners. Int J Dent Oral Sci. 2021;8(2):1724-32.
Manoj KT, Chakravarthy D, Padmaraj SN, Vijayaraja S,
Bakkiyalakshmi A, Harshavardhan JM. Prevention of endodontic
perforation - A review article. J Multidiscip Dent Res. 2021;7(1):41-5.
Sarao SK, Berlin-Broner Y, Levin L. Occurrence and Risk Factors of
Dental Root Perforations: A Systematic Review. Int Dent J.
2021;71(2):96-105. doi:10.1111/idj.12602

Tavsan O, Simsek N. The effects of root canal perforation repair
materials on the bond strength of fiber posts. J Appl Biomater Funct
Mater. 2021;19:22808000211027050.

Angerame D, de Biasi M, Franco V, Generali L. Multidisciplinary
management and pulp vitality preservation of a tooth with extensive
iatrogenic furcal root perforation and biologic width violation. Oper
Dent. 2020;45(2):117-22.

8.

10.

11.

12.

13.

14.

15.

16.

17.

Gorni FG, Andreano A, Ambrogi F, Brambilla E, Gagliani M. Patient
and Clinical Characteristics Associated with Primary Healing of
latrogenic Perforations after Root Canal Treatment: Results of a Long-
term Italian Study. J Endod. 2016;42(2):211-5.

Kakani AK, Veeramachaneni C, Majeti C, Tummala M, Khiyani L. A
Review on Perforation Repair Materials. J Clin Diagn Res.
2015;9(9):ZE09-13. doi:10.7860/JCDR/2015/13854.6501

Tsesis I, Rosenberg E, Faivishevsky V, Kfir A, Katz M, Rosen E.
Prevalence and associated periodontal status of teeth with root
perforation: a retrospective study of 2,002 patients' medical records. J
Endod. 2010;36(5):797-800.

Fuss Z, Trope M. Root perforations: classification and treatment
choices based on prognostic factors. Endod Dent Traumatol.
1996;12(6):255-64.

Cohen S, Hargreaves KM, editors. Cohen's pathways of the pulp.
Mosby Elsevier; 2011. pp.941-2.

Alhadainy HA, Himel VVT. Comparative study of the sealing ability of
light-cured versus chemically cured materials placed into furcation
perforations. Oral Surg Oral Med Oral Pathol. 1993;76(3):338-42.
Roda RS. Root perforation repair: surgical and nonsurgical
management. Pract Proced Aesthet Dent. 2001;13(6):467-72.

Mitthra S, Karthikeyan K, Shobhana R, Mahalaxmi S. Mid-root
perforation repair with Mineral Trioxide Aggregate and Endodontic
rehabilitation with Fibre Reinforced Post-A Case Report. J Posit Sch
Psychol. 2022:641-9. Available from: http://journalppw.com

Hamed MT. A Survey of Knowledge, Practices, and Mishaps in
Relation to Post Placement for Endodontically Treated Teeth. J Res
Med Dent Sci. 2020;8(3):209-18. Available from: www.jrmds.in
Estrela C, De Almeida Decurcio D, Fedele Rossi G, Almeida Silva J,
Aguirre Guedes O, Henrique Borges A. Root perforations: a review of
diagnosis, prognosis, and materials. Braz Oral Res. 2018;32(1):133-46.




