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tudies have shown that success rates of root

canal therapy generally approach 90 percent.

When treatment fails, conventional endodon-
tic retreatment has been sugpgested as preferable o
surgical intervention.” Endodontic retreatment has
been defined as a procedure performed on a tooth
that has received prior attempted definitive treatment
resulting in a condition requiring further endodontic
treatment to achieve a successful result.” According
to Bergenholtz et al..* retreatment usually results in
successful outcomes.

There are no general guidelines on the indica-
tions and procedures for retreatiment, but there is ob-
viously a consensus that retreatment procedures have
to be performed at least in all cases with persisting
pain, the presence of clinical signs such as swelling
or sinus tract, and in teeth with periapical pathosis
refractory to endodontic therapy.'*” However, dif-
ferences in treatment planning choices do exist and
are dependent on educational background, clinical
experiences, altitudes and values of involved persons,
and also economic resources. ™!

Hiilsmann® found non-intervention or further
radiographic monitoring was preferred by the ma-

jority of general practitioners in ten out of nincteen
cascs. He found only five cases were judged 1o re-
quire conservative endodontic retreatment. In addi-
tion, Pagonis et al." found that 53.6 percent of gen-
eral practitioners favored not to treat versus 26
percent of general practitioners that favored
retreatment of a previously endodontically treated
tooth. On the other hand, Doornbusch et al." showed
that the endodontist considered far more teeth fea-
sible for retreatment than the general practitioner and
oral surgeon, suggesting that previous training and
experience influenced the decision making. The
dentist's speciality had a great effect on retreatment
decisions, as there was more consensus and agree-
ment among clinicians with specialty training in en-
dodontics. Clinical experience and the school of
graduation played some role in arriving at a consen-
sus as well.*"

Van Nicuwenhuysen et al.” found that when
no or little radiographic evidence of periapical pa-
thology was present, when clinical signs and symp-
toms were absent, or when the root filling was ra-
diographically deficient, radiographic monitoring led
to complications in only 2.8 percent of the cases.
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Retreatment is clearly indicated when a periapical
lesion, clinical signs, and/or symptoms are present.'*”
Dentists seem to ignore patients’ symptoms and base
their treatment decisions mainly on radiographic find-
ings."” However, substantial variation exists among
clinicians’ management of cases with periapical ra-
diolucencies."*"* The technical quality of previous
endodontic treatment also played a role in the deci-
sion to retreat.'® Active treatment is seldom suggested
in cases with underfilled root canals and widened
periapical periodontal ligament space." Technical
guality of the coronal restoration is an important fac-
tor for apical periodontal healing in endodontic treat-
. ment."”

One of the most important and relied on in-

struments used for treatment planning in endodon-

tics is the dental radiograph. Yet one of the most sub-

jective findings with regard to interexaminer

differences is radiographic interpretation *'"™" Pre-
vious studies have shown significant differences in
radiographic interpretation with regard to the pres-
ence of periapical disease, measurement of human
periapical structures, and the success of endodontic
therapy.** These different radiographic interpreta-
tions lead to varying treatment choices, Even when
retreatment is clearly indicated, a difference of opin-
ion among clinicians may exist with regard to the
kind of retreatment,

The aims of this study were:

1. To compare the endodontic treatment planning
decisions of endodontists with those of general
dental practitioners with regard to previously en-
dodontically treated tecth;

2. To determine if there is any influence of place
of emplayment, educational background, and
years of experience on the decisions within the
lwo groups; and

3. To determine the influence of several factors
(clinical symptoms, periapical radiolucency,
underfilled canals, overfilled canals, missed ca-
nals, inadequate flare, loss of coronal restora-
tion, or perforation) on any significantly different
decisions between the two groups (endodontists
and general dentists),

Materiaﬁ and.Methnds

Thirty case presentations of previously endo-
dontically treated teeth were presented in printed
form to fifteen endodontists and fifieen general den-
tal practitioners. The endodontist group in the sample
included clinicians who had obtained postgraduate
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training in endodontics in the form of a two-year
certificate of postgraduate endodontics and a master's
degree. Their experience ranged from two to twenty
years. The group included specialists from academic
institutes, ministry of health (MOH), armed forces
hospitals (AFH), and private practice. The general
practioner group in the sample included clinicians
that had not received postgraduate training in endo-
dontics nor any advanced general dentistry programs
or courses that included endodontics beyond their
basic undergraduate training. The group included
practitioners from the same institutes as the
endodontists (academics, MOH, AFH, and private).
They ranged in experience from one to twenty years,
and they rated their exposure to endodontic treatment
in their clinics as moderate (some emergency case,
simple endodontic treatment). No attempt was made
to match the endodontists or general practitioners
regarding their years of experience, school of gradu-
ation, or place of employment.

Al clinicians were approached personally and
handed a questionnaire and a transparent file con-
taining all cases with their corresponding radio-
graphs. The demographic data requested was the
years of experience, school of graduation, and place
of employment. The clinicians were given an endo-
dontic viewer to review the radiographs and enough
time to answer all the questions.

The case histories were obtained from the files
of existing cases treated in the student clinics of the
College of Dentistry, King Saud University. All pa-
tients treated in the college sign a consent form when
opening the file for the first time in the college, al-
lowing faculty to use their cases and radiographs in
teaching or publication. The cases were chosen to
include a wide variety of clinical cases such as clini-
cal symptoms (eleven cases), chronic apical peri-
odontitis (twenty-three cases), underfilled canals (six
cases), overfilled canals (three cases), missed canals
(two cases), inadequate compaction (thirteen cases),
silver cones (four cases), fractured instruments (four
cases), inadequate flare (twelve cases), lass of coro-
nal restorations (two cases), and perforations (three
cases). The cases included case description in the
torm of patient age, gender, age of root canal filling,
and patient’s complaints such as swelling or sinus
formation or pain, Dental history of the tooth was
mentioned, and pain was described fully (severity,
continuity, duration, initiation, and time since pain
began after obturation), The results of a clinical ex-
amination {percussion, mobility, and furcation in-
volvement) were also presented. The present and
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Figure 1. Tooth #36 in thirty-six-year-old female; age
of root canal filling is five years; there is bleeding and
discoloration of the gingival, but otherwise no
complaint; crown has to be renewed.

planned restorations were mentioned. Radiographs
of the root canal treatment from three angulations
were included. Samples of the cases are shown in
Figures 1-7,

The clinicians in the two groups were provided
with seven different treatment alternatives: 1) no
treatment, 2) observation {wait and sce), 3) conven-
tional retreatment, 4) apical surgery, 5) conventional
retreatment and apical surgery, 6) resection, or 7)
extraction

A list of possible reasons for the decision cho
scn for cach case was presented. The respondent was

asked 1o tick the reason as well as state other reasons

T e AR R

Figure 2. Tooth 226 in thirty-eight-year-old female;
age of root canal filling is two years; no complaints;
new restoration is planned,

if not included in the list. The list included chinical
symptoms, chronic apical periodontitis, underfilled
canals, overfilled canals, missed canals, inadequate
compaction (voids), silver cones, fraciured instru
ments, inadequate fare, loss of coronal restorations,
and perforations.

Differences between the two groups regarding
endodontic decisions and reasons for their treatment
options were analyzed using x*>-McNemar test for
multiple dependent variables, Differ ithi

the
groups and differences regarding reasons for their
treatment options were analyzed using nominal re-
gression test,
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Figure 3. Tooth 246 in twenty-nine-year-old female;
age of root canal filling is nine months; patient
presents with severe, spontancous pain; replacement

of the restoralion is |I|.11I1I!“l|.
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Figure 4. Tooth #46 in eighleen-year-old female; age
of root canal filling is one year; mild pain triggered by

Bty

chewing; permanent restoration is planned,
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Figure 5. Tooth £37 in thirty-eight-year-old female;
age of root canal filling is five years; no complaints; -
grade | mobility; restoration with a crown is plan

Results

A total of 899 responses were generated from
the two proups (30 dentists x 30 cases). The return
rate was 100 percent. Table | shows the percentage
of retreatment decisions among endodontists and
general dental practitioners, The choice to retreat in
general was higher than the other choices (65.8 per-
cent). Although
cases, there was a significant difference (p=0.042)

most dentists chose to retreat the

between the percentage of endodontists who chose
to retreat and the percentage of general dentists (53.9

percent and 41 percent respectively). The result of

this study also showed that although not statistically
significant, extraction was preferred by general prac-
titioners (8.2 percent) as compared to endodontists
(3.3 percent). In addition, root resection was preferred
twice as much (2 percent) by general practitioners
than endodontists (1.1 percent).

Table 2 shows the factors that dentists indicated
influenced their decision when their choice was
retreatment for the case. Significantly more

endodontists found periapical lesions, missed canals,

and loss of coronal restoration to influence their
choice of retreatment than did general dentists.

Table 3 shows the retreatment decisions among
endodontists with different places of employment,
educational backgrounds, and years of experience
Mo significant differences were found within the
endodontic group,
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Figure 6. Tooth #16 in forty-year-old female; age of
root canal filling is four years; no complaints; no
coronal seal since six months agn; restoration with a
crown is planned.

Table 4 shows the retreatment decisions among
general practitioners with different places of employ-
ment, educational background, and years of experi-
ence. Significant differences were found for general
practitioners working in the armed forces hospi

regarding the decision to observe (wait and see).

Discussion

The use of radiograph-based clinical cases to
evaluate practitioners” attitudes towards root canal

treated tecth is not new, The thirty cases used in this

=5

Figure 7. Tooth #14 in fifty-two-year-old female; age
of rool canal filling is more than twenly years; no
complaints; resloratlion with a crown is planned,
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study were carcfully selected to represent a wide
range of clinical situations of endodontically treated
teeth with or without radiographic evidence of peri-
apical lesions, clinical symptoms, and with varying
quality of root canal fillings and coronal restorations.
In this study, there was considerable variability in
the clinical management of endodontically treated
tecth. Significantly more endodontists chose to re-
treat the cases compared to general dentists. This
indicated that the treatment option for endodontic
retreatment might be underestimated by general den-
tists despite the success rate of 60-90 percent for
retreatment as shown by several investigators.™ Our
results disagree with Pagonis’s findings that endo-
dontic postgraduate students also favored no treat-
ment (69.7 percent) versus retreatment (22.6 per-
cent)."”

The greatest influencing factor in endodontic
decision making was specialization. Endontists

o T S TP S P N T
Table 1. Percentlage of votes for treatment options
among the endodontists and general practitioners

Decision Endodomists  General Practitioners

Mo treatment 7.6 13.6
Ohservation 12 18.3
Fetreatment* 5349 a1
Apical surpery 10 7.3
Hetreatment and

apical surgery 12 9.0
Reseclion 1.1 2
Extraction 3.2 B2
*p=0.05

4R B

showed more agreement with their retreatment deci-
sions regardless of their places of employment, edu-
cational background, or years of experience. This is
in agreement with Heinikainen et al.," whao reported
that treatment decisions by general dentists and den-
tal teachers were quite similar for a given case and
in most cases independent of the dentist's work and
practice-related characteristics. General dentists did
not agree with endodontists regarding some of their
decisions (this is not to say that consensus means
they are correct).

Reit and Grisndahl' showed the mere diagno-
sis of a periapical lesion usually did not appear to be
sufficient reason for retreatment. In addition,
Engstrom et al.*' showed that success of retreatment
of cases with no radiolucency reaches 88.2 percent,
whereas cases with a radiolucency of less than 3-
mm reach 75.1 percent and cases with a radiolucency
larger than 5-mm reach 50 percent. Bergenholtz et
al® also found that for teeth with a radiolucency a
success rate of 48 percent to 81 percent was obtained
depending on the ability to regain full length of the
root canal. In the present investigation, both general
dentists and endodontists agreed on the need for treat-
ing teeth with a radiolucency and roots with defi-
cieney of root filling as appeared on the radiograph.
On the other hand, they differed on the importance
of signs and symptoms. General dentists regarded
clinical symptoms as relevant to their treatment de-
cision, so in the absence of signs and symptoms they
decided not to treat or to observe as in agreement
with Van Nicuwenhuysen et al."? Endodontists on the
other hand disregarded clinical signs and symptoms

RS A TR o TS e A PR TS & AR S T Y S e e A e

Table 2. Percentages of voles for factors affecting the choice to retreatment decisions among, the endodontists and

general practitioners

Reasons for treatment options Endodontists

27.7 percent
31.8 percent

Clinical symptoms
Periapical lesion®
Underfilled canals
Owverfilled canals

Missed canals®
Inadequate filling (voids)

59.1 percent

5.4 percent
25.6 percent
33,5 percent
Silver cones 13.6 percent
Fractured instrument 2.5 percent
Inadequate flare 43.4 percent
Loss of coronal restoration*® 12.8 percent
Perforation 2.5 percent

*Statistically significant

General Dentists P-value
29.3 percent 0.745
17.4 percent 0.001

63 percent (0.424
7.0 percent 0.423
14.7 percemt 0.006
312.6 percent 0.917
9.2 percent 0,175
1.6 percent 0.738
15,9 percent 0.135
4.3 percent 0.003
1.6 percent 0.738
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Table 3. Retreatment decisions within the endodontist group with regards to place of employment, years of experi-

ence, and educational background

Endodontists No. of Fndo., 1 2 3 4 3 [ 7 Total
e = i il 2 g o
S5 Acad 5 20 17 67 23 20 1 2 150
o E | Private 1 0 4 i 4 10 2 1 30
%]
E_gg_ MOH 3 5 22 47 z 5 0 a 90
E | AFH B f 10 121 12 19 2 7 179
_Y |25 i 17 21 B7 24 23 1 5 180
"8 |59 5 0 10 5 1 23 4 6 149
£& [1004 1 5 2 18 2 3 0 0 0
4 [1s 3 13 15 52 6 4 0 0 90
TP |UsA 7 15 20 107 26 33 2 6 209
S8 |KsuU 6 13 22 104 13 18 3 5 180
g_{.‘f Others 2 5 11 33 3 3 0 3 30
Ea Percentages 7.6 12 53.9 10 12 1.1 i3 i

Table 4. Retreatment decisions within the general dentist group with regards to place of employment, years of

experience, and educational background

General Dentists No. of GP 1 2 3 4 3 [ 7 Total
‘EE | Acad 2 8 17 26 2 4 3 60
o E | Private 1 7 2 13 2 1 3 3 60
22 [moH 1 5 14 4 1 0 0 3 10

E | AFH 1 43 48 142 23 B 6 28 330

L |>5 14 14 19 71 12 18 7 9 150
:E’ 5.9 12 32 34 58 15 19 2 20 180
& |1004 9 9 1 30 4 2 0 60

& |15 8 f 17 26 2 ' 0 3 60

FE | UsA 0 0 0 0 0 0 0 0 0
S g KSU 52 52 71 165 25 39 9 29 390
g_‘:" Oithers 11 1 10 20 i i 0 e 60
&

and decided to retreat on the bases of technical or
pathologic reasons. Follow-up studies on roat canal
treatment™* have suggested that the quality of the
root canal filling impacts on the prognosis of root
canal treatment.

More endodontists regarded obturation with
silver points, missed canals, and loss of coronal res-
toration as relevant to their treatment decision.

One of the reasons for the unusually high fail-
ure rate of all endodontic cases reported in retrospec-
tive studies of surperies performed may very well be
due to the inclusion in those studies of large num-

bers of failing silver point cases.” Since the cause of
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root canal treatment failure is bacterial in nature,
bacteria present in a missed canal or uninstrumented
areas of the canal may reach the periradicular tis-
sues via lateral canals or apical foramina, and thereby
jeopardize the outcome of root canal treatment. In
addition, bacteria may originate from the oral cav-
ity, contaminate the root filling, in the case of an in-
adequate coronal restoration, and eventually irritate
the periapical tissue.”

Fractured instruments and inadequate flare of
the canal were regarded as decision-influencing fac-
tors for the endodontists. Endodontists may recog-
nize these as problems that might compromise suc-
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cess, while general dentists may not regard these fac-
tors as problems that require correction. Hommez et
al.* concluded that the technical quality of both coro-
nal restoration and root filling had an influence on
the periapical status,

Various factors mentioned by the two groups
were said to be influential in their decision making;
among them were the quality of the coronal restora-
tion and whether the tooth would be used as a bridge
abutment. It is well known that a poorly constructed
restoration may be associated with endodontic fail-
urﬂ_?.l'}

General practitioners working in the armed
forces hospitals favored not to treat and observe only
compared to those working in other institutes. This
is in agreement with the findings of Hiilsmann® and
Pagonis et al.'” This could be due to the fact that gen-
cral practitioners working in the armed forces hos-
pitals deal with a large number of patients, Conse-
quently, they may have to be more selective in
retreating cases. In addition, patients treated in the
armed forces hospitals are more likely to relocate,
which in turn could lead the dentist to be less in-
clined to embark on any complicated treatment,

The input of various factors, including clinical
experience, disparate training, and specialty philoso-
phies to treatment, may contribute to differences in
decision-making processes amongst groups of clini-
cians. Variation among dentist treatment recommen-
dations for the same and/or similar patients signals a
lack of consensus concerning diagnosis and treat-
ment.” Specialization may lead to greater expertise
in radiographic diagnosis or to greater consensus of
thought through increased experience in the field or
through intensive training. Consistency, however,
does not imply that the decision is correct.” To pre-
vent misdiagnosis and eventually mistreatment, en-
dodontic decision-making should be taught. Cur-
rently there are no specific guidelines for
management of failed root canal retreatment. 1t is
suggested that guidelines produced by evidence-
based dentistry may produce less variation in clini-
cal decision making.

Acknowledgment

This article (NF1821) is registered with the
College of Dentistry, Research Center (CDRC).

REFERENCES

1. Lewis R, Block R. Management of endodontic failures.
Oral Surg Oral Med Oral Pathol 1988;66;711-21.

2. Allen R, Newton C, Brown C. Statistical analysis of sur-
gical and non-surgical endodontic retreatment cases. J
Endod 1989;15:261-6.

3. Cohen S, Bumns R. Pathways of the pulp, 8" ed. St. Louis:
Mashy, 2002:791-834,

4. Bergenholtz G, Lekholm U, Milthon R, Heden G, Odesjo
B, Engstroem B. Retreatment of endodontic fillings. Scand
J Dent Res 1979:87:217-24.

3, Abuo-Rass M. Evaluation and clinical management of
previous endodontic therapy. ] Prosthet Dent 1982;47:
528.34,

6. Friedman S, Stabhoiz A. Endodontic retreatment: case
sclection and technique, Part | eriteria for case selection,
J Endod 1986;12:28-33,

7. Stabhoiz A, Fricdman 5. Endodontic retreatment: case
selection and technigue. Part 10: treatment planning for
retreatment. J Endod 1988;14:607-14.

8. Reit C, Hollender L. Radiographic evaluation of endo-
dontic therapy and the influence of observer variation,
Scand J Dent Res 1983;91:205-12.

9. Hiilsmann M. Retreatment decision making by a group
of general dental practitioners in Germany, Int Endod J
1994:27:125-32.

10, Pagonis T, Fong C, Hasselgren G. Retreatment decisions:
a comparison between general practitioners and endodon-
tic postgraduates. J Endod 2000,26:240-1.

11. Doombusch H, Broersma L, Boering G, Wesselink 'R,
Radiographic evaluation of cases referred for surgical
endadontics, Int Endod J 2002;,35:472-7.

12. Van Nieuwenhuysen IP, Aouar M, D'Hoore W, Retreat-
ment or radiographic menitoring in endodentics. Int
Endod J 1994;27:75-41,

13. Heinikainen M, Vehkalahti M, Murtomaa H. Retreatment
in endodontic treatment decisions by general practitio-
ners and dental teachers in Finland. Int Dent J 2002;
52:119-24,

14. Smith I, Crisp J, Tomey D, A survey: controversies in
endodontic treatment and re-treatment. J Endod
1981:7:477-83,

15. Reit C, Gréndahl L., Endodontic retreatment decision mak-
ing among a group of general practitioners, Scand J Dent
Res 1988,96:112-7.

16, Kvist T, Reit C, Esposito M, Mileman P, Bianchi S,
Pettersson K, Andersson C. Prescribing endodontic
retreatment fowards a theory of dentist behaviour, Int
Endod J 1994:27:285-90,

17. Ray HA, Trope M. Periapical status of endodontically
treated teeth in relation to the technical quality of the roat
filling and the coronal restoration, Int Endod J 1995:28:
12-8.

LE. Goldman M, Pearson A, Darzenta W, Endodontic success:
who's reading the radiograph? Oral Surg 1972;33:432.-7,

Journal of Dental Education m Volume 68, Number 8




19.

20,

2

22,

23

24,

25,

Goldman M, Pearson A, Darzenta N, Reliability of radio-
graphic interpretation. Oral Surg Oral Med Oral Pathol
1974;38:287-93.

Duinkerke A, Van Den Pool A, Doesburg W, Variations
in measurements of human periapical structures in radio-
graphs. Arch Oral Biol 1973;18:745-50,

. Engstrom B, Hard AF, Segerstad L, Ramstrom G, Frostel]

G. Correlation of positive cultures with the prognosis for
canal treatment. Odontol Rev 1964;15:257-70.
Grossman LI, Shepard LI, Pearson LA. Roentgenologi-
cal and clinical evaluation of endodontically treated teeth,
Oral Surg Oral Med Oral Path 1964;17:368-74,

Sjogren U, Hagglund B, Sundqvist B, Wing K. Factors
affecting the long-term results of endodontic treatment.
J Endoed 1990;16:498-504.

Friedman §. Treatment outcome and prognosis of endo-
dontic therapy. In: Orstavik D, PittFord TR, eds. Essen-
tial endodontology: prevention and treatment of apical
periodontitis. Oxford, UK: Blackwell Science Ltd.,
1998:367-401.

Frank AL, Glick DH, Patterson 55, Weine F§. Long-term
evaluation of surgically placed amalgam fillings.
J Endod 1992;18:391-7.

August 2004 w journal of Dental Education

26,

27.

28,

29,

30.

1.

Tronstad L. Clinical endodontics. New York: Thieme
Medical Publishers, 1991:225-6.

Swanson K, Madison 5. An cvaluation of coronal
microleakage in endodontically treated teeth. ] Endod
1987;13:56- 9.

Hommez G, Coppens C, De Moor R. Periapical health
related to the quality of coronal restorations and root [ill-
ings. Int Endod J 2002;35:680-9,

Kirkevang L-L, Orstavik D, Hordted-Bindslev P, Wenzel
A. Periapical status and quality of root fillings and coro-
nal restorations in a Danish population, Int Endod J
2000;33:509-15.

Bader JDD, Shugars DA, Variation, treatment outcomes,
and practice guidelines in dental practice. J Dem Educ
1995;59:61-95,

MeCaul L, McHugh S, Saunders WF. The influence of
specialty training and experience on decision making in
endodontic diagnosis and treatment planning. Int Endod
12001:34:594-606.

879



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf

