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ABSTRACT

To assess the knowledge, attitude and practice among dental practitioners regarding
management of short abutments receiving complete veneer crowns. A cross sectional survey was
conducted with a pre-tested structured questionnaire containing 18 composite choice based questions
among 250 practicing dentists on management of failed complete veneer crowns over short clinical
abutments. Pertinent data were extracted and analyzed. 74% practitioners have agreed on modifying
their tooth preparation after failure to enhance retention. 14.8% of the survey participants agreed on
having performed crown lengthening for the same. 5.2% of the practitioners had performed orthodontic
extrusion for the same. 20% reported to having relieved prematurities and 74% had stated to have
relieved them out of occlusion. While 67% of them had tried post and core restorations to manage
the same. Accomplishing retention in complete veneer crowns placed over short abutments has
always posed a great challenge to the clinician. The knowledge and awareness level elicited in this
questionnaire study is moderate. Hence more awareness programs and hands-on clinical training
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needs to be conducted to address this.
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INTRODUCTION

Fixed dental prosthesis being one of
the preferred fixed modalities in replacement of
missing teeth, has its limitations and difficulties in
compromised clinical scenarios. One such scenario
is availability of clinical crown height of potential
abutments being shorter than ideal requirement.
A short clinical crown is defined as any tooth with
less than 2 mm of sound, opposing parallel walls
remaining after occlusal and axial reduction’. With
occlusal wear of abutment teeth due to severe
attrition, reduction in clinical crown height with
root canal treatment, presence of wear facets
opposing a plunger cusp, supra eruption of potential
abutment teeth owing to long standing absence
of opposing edentulous space which requires
extensive preparation of abutment teeth to achieve
adequate clearance, extensive carious lesions and

compromised anatomy of the abutment tooth, the
clinician encounters marked difficulties in providing
a prosthesis with good prognosis?®. Caries, erosion,
bruxism, tooth malformation, tooth malposition,
fracture, eruption disharmony, exostosis, genetic
variations in addition to the above contribute to
the etiology of short clinical crowns*®. It is in such
cases that a compromise in the retention form and
the resistance form are being encountered. With a
normal preparation in such cases, dislodgement
of the crown provided owing to inadequacy in the
preparation with respect to retention and resistance
form may be anticipated. It is then that the clinician
starts relying on the luting cement to combat this
undesirable outcome®. Mechanical lack of retention,
often observed in case of short clinical crowns,
accounted for over two-thirds of failed units'®. With an
array of difficulties faced post-restoration of abutment
with short clinical crowns, it becomes a bitter
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experience for the patient and a matter of hassle for
the clinician in the long run. Hence it is paramount the
clinicians should be aware of the various remedial
measures such as tooth preparation modification,
crown lengthening, post and core preparation,
orthodontic extrusion, which may be resorted to
combat the compromises that would be foreseen
with a conventional preparation*1"1213,

Aim

To assess the knowledge, attitude and
practice among dental practitioners regarding
management of short abutments receiving complete
veneer crowns.

METHODOLOGY

A cross-sectional questionnaire based
survey was performed among 250 participants. The
survey was chiefly exploring the ways that clinicians
used as remedial measures when they encountered
short clinical crowns. Survey instrument was a
structured questionnaire pre-tested by ten randomly
chosen practicing dentists who were not included
in the list of participants chosen. A list of practicing
dentists across various districts was procured from
the state dental association. Two hundred and eighty
dentists falling within the inclusion criteria were
retrieved in random and were mailed inquiring their
consent towards participating in the questionnaire
study. Two hundred and fifty willing participants were
then provided with a questionnaire. The inclusion
criteria were practicing dentists of both genders
and all specialties falling under all age groups. The
exclusion criteria included non-willingness of the
subject to participate. Cronbach’s a determination
was performed to measure the internal consistency
among the surveyed items to assess the reliability
of the questionnaire. The Cronbach’s a calculated
was 0.84.The study was approved by the Institutional
Human Ethical and Scientific Committee of the
University and informed consent was obtained from
the respondents and complete confidentiality about
identity and responses was ensured. A response
rate of 100% was obtained from the included
respondents, of which 73.6% were male and 26.4%
were female. The questionnaire had 18 standardized,
pretested questions with both multiple choice and
descriptive areas (Table |). There were no drop
outs and no incomplete answers provided by the
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participants in the study performed. The first part
of the questionnaire consisted of the demographic
aspects (Table 1) which consisted of the basic
information of the practicing dentists including their
gender and practice. This was followed by a core part
which had questions being posed on management of
short clinical crowns and the methods they preferred
in their practice. They were also questioned on
management of the cementation failures that they
encountered (Table III).

RESULTS

A response rate of 100% was obtained
from the included respondents, of which 73.6% were
male and 26.4% were female. Out of the 250 dentists
questioned 78 dentist were holding a practice
ranging between 0-2 years, 107 were practicing for
2-5years, 41 had a practice of 5-10 years and 24 of
them had their practice falling between 10-15years.
On questioning about them on providing full
coverage restoration for patients with short clinical
crown 246 of them gave an affirmative response and
4 of them stated they had no such experience. 39 of
the 250 respondents gave a history of experiencing
cementation failures in those cases. On being
questioned on the frequency of cementation failures
experienced in such cases, 86% of them reported
on having faced cementation failure once, 12%
of them reported facing the same twice while 2%
had faced cementation failure more than twice.
74% practitioners have agreed on modifying their
tooth preparation after failure to enhance retention

(Fig. 1)

On being questioned on the type of
modification performed, it was found that 64% added
grooves on one of the either sides, 24% added
grooves on both sides and 12% prepared boxes.

Other remedial measures taken were
reported to be crown lengthening by 15%, orthodontic
extrusion by 2%, placement of subgingival margins
by 28% and changing to resin cements for luting by
the rest (45%) A majority of the respondents agreed
to change the luting cements, with 52% using resin
cements and 24% preferring resin modified glass
ionomer cement. On being questioned on the type
of cements preferred for luting short crowns, 36%
reported using resin cements and 64% reported of



having used glass ionomer cement. 14.8% of the
survey participants agreed on having performed
crown lengthening for the same (Fig. 2). 8.8% of
the respondents have reported to have performed
osteoplasty along with crown lengthening to gain
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Table 1: Sample Questionnaire Form
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height of the clinical crown. 5.2% of the practitioners
had performed orthodontic extrusion for the same
(Fig. 3). 18% of the 250 participants had given
splinted crowns as a measure of combating
cementation failure in case of short crowns. Moving

S.No

Sample Questionnaire

10

11

12

13

14

15
16

17

18

How long have you been practicing?

a) 0-2yearsb) 2-5years c) 5-10 years d) 10-15 years

Have you treated patients with short clinical crowns for full coverage restorations?
a) Yes b) No

Have you experienced cementation failure in those crowns?

a) Yes b) No

How many times have you experienced failure?

a) Once b)Twice ¢) More than twice

Did you modify tooth preparation after failure?

a) Yes b) No

What modifications have you made?

a) Added grooves on either side

b)  Added grooves on both sides

c) Prepared boxes

What other measures have you taken?

Have you changed the luting cements? If yes with what?

a) Yes — with resin modified GIC

b)  Yes — with resin cements

c) No

What type of cement do you prefer for luting short crowns?

a) Resin cements b) Glass ionomer cement

Have you done crown lengthening for the same?

a) Yes b) No

Have you done osteoplasty along with crown lengthening?

a) Yes b) No

Have you done orthodontic extrusion?

a) Yes b) No

Have you given splinted crowns to manage the same?

a) Yes b) No

Have you done occlusal adjustments to manage this? If yes how?
a) Yes — by relieving prematurities

b)  Yes — by relieving it out of occlusion

c) No

Have you given instructions regarding dietary practices on avoidance of sticky food?
Have you tried sand blasting the intaglio surfaces?

a) Yes b) No

Have you tried post and core restorations to manage the same?
a) Yes b) No

Have you placed or preferred sub gingival margins for the same?
a) Yes b) No
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on to the occlusal adjustments done on the grounds
of its management, 20% reported to having relieved
prematurities and 74% had stated to have relieved
them out of occlusion (Fig. 4). 84% of the surveyed
participants had instructed the patients to avoid
sticky foods to prevent future dislodgements. 8% of
the practicing dentists had tried sand blasting the
intaglio surface of the crowns as an aid to enhance
retention. While 67% of them had tried post and
core restorations to manage the same (Fig. 5). 34%

Did you modify tooth preparation
after failure?
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Fig. 1: Tooth preparation
modification to enhance retention

Have you done crown lengthening
post-cementation failure?

0.8 1 M TABLE I: Sample

Questionnaire Form
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Fig. 2: Resorted to crown
lengthening post cementation failure

Have you done occlusal adjustments to manage
this?
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Fig. 4: Participants performing
occlusal adjustments
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of the dentists surveyed had admitted to preferring
placement of a subgingival margin for management
of short clinical crowns.

DISCUSSION

With various remedial measures attributed
to management of short clinical crowns in the
literature, it is essential for the clinician to have
a sound knowledge on all aspects involved'*
5. Various tooth preparation modifications have
been done to manage dislodgement of crowns
in abutment teeth with reduced clinical height.
Common modifications that could be done include
incorporation of interproximal grooves with 1mm
width and depth in the gingival base was found to
be a contributory factor in improving the retention
of crown in compromised conditions '¢'7. Reduction
of total occlusal convergence at the cervical level is
known to show better effects in terms of retention as
compared to proximal grooves. Other modifications
include buccal grooves and proximal boxes. In our

Have you tried orthodontic
extrusion?
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Fig. 3: Participants performing
orthodontic extrusion in practice

Have you used post and core for
management of short clinical
crowns?
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Fig. 5: Participants performing post and core
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Table 2: Demographic characteristics of the participants
S. Demographic Variables Number
No. Data (Percentage)
1 Gender Male 184 (73.6%)
Female 66 (26.4%)
2 Age 23 — 30 years 70 (28%)
30 — 40 years 110 (44%)
40 — 50 years 45 (18%)
50 — 60 years 25 (10%)
3 Years of practice 0 -2 years 78 (31.2%)
2 —5years 107 (42.8%)
5—-10years 41 (16.4%)
10 — 15 years 24 (9.6%)
4 Qualification General Practitioner 136 (54.4%)
Specialist 114 (45.6%)
Table 3: Responses to the questions
S. Ques. Questions Percentage
No. No. Yes No
(%) (%)
1 Q2 Treated patients with short clinical crowns 246 (98.4%) 4 (1.6)
2 Q8 Cementation Failures 39 (15.6%) 211 (84.4)
3 Q5 Tooth Preparation Modification 185 (74%) 65 (26%)
4 Q8 Change of luting cements 190 (76%) 60 (24%)
5 Q10 Crown lengthening 37 (14.8%) 213 (85.2%)
6 Q11 Osteoplasty 22 (8.8%) 228 (91.2%)
7 Q12 Orthodontic extrusion 13 (5.2%) 237 (94.8%)
8 Q13 Splinted crowns 45 (18%) 205 (82%)
9 Q14 Occlusal adjustments 235 (94%) 15 (6%)
10 Q15 Dietary Practices 210 (84%) 40 (16%)
11 Q16 Sandblasting of Intaglio Surfaces 20 (8%) 230 (92%)

study, 64% added grooves on either side, 24%
added grooves on both sides and 12% prepared
proximal boxes. Awareness on this aspect still
being questionable, performance of studies in this
aspect is essential to evaluate the superiority of one
modification over the other.

Crown lengthening being one of the most
preferred methods in management of short clinical
crowns, has its own pitfalls when compared to
other methods'25. When compared to orthodontic

extrusion, crown lengthening shows deleterious
effects by hampering the biological width. Crown
lengthening has two variants: one being only
gingivoplasty and the other being gingivoplasty
in combination with osteoplasty. With presence
of appropriate osseous levels, soft tissue greater
than 3mm from bone to gingival crest and on
determination that an adequate zone of attached
gingiva will remain even after surgery, gingivoplasty
may be performed?®. When the diagnostic procedures
reveal osseous levels close to the CEJ, a gingival
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flap with osteoplasty followed by gingivoplasty or
apical repositioning of flap before closure may be
performed. In our study, 15% of the survey population
having admitted to performing crown lengthening
and 9% has admitted to having done osteoplasty
along with gingivoplasty to manage short clinical
crowns.

During the process of devesting and
finishing of cast metal crowns, the intaglio surface
is sand blasted or electro etched to remove
impurities and bring about an increase in the level
of retention®”:28, Electroetching of nonprecious alloys
promotes bonding of composites to metals. It has
been successfully used for resin-bonded retainers®
80, Occlusal adjustments as a way to combat
fatigue failure in prosthesis had been known in the
dental literature®'. Though relieving the restoration
completely out of occlusion is a known aspect in
implant therapy, it being a remedial measure is
the scenario of failed full coverage restorations in
shortened clinical crowns is an aspect that is yet to
be explored.

Placement of sub gingival margins is yet
another modality that has been used in management
of short clinical crowns®2. However, it is not widely
preferred owing to increased plaque retention
and accelerated periodontal break down although
improved esthetics may be observed®?3% And with
time, the gingiva starts receding resulting in an
unaesthetic display of the margin. In our study, 34%
of the population has admitted to having taken up
placement of subgingival margins as a remedial
measure. Awareness on the detrimental effects of
placement of subgingival margins and the weightage
of their pros over cons need to be performed in
order to validate this modality an effective remedial
measure. Orthodontic extrusion being a remedial
measure in management of short clinical crowns
has its application in clinical practice based on
various factors®® %, In orthodontic patients with
missing teeth, extrusion of short clinical crowns may
be a promising option. In non-orthodontic cases,
though orthodontic extrusion might be friendly to the
supporting structures and not hamper the biological
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width as seen in crown lengthening or placement
of sub gingival margins; it has its own factors of
consideration such as bracket placement, forces
applied, compromise in crown root ratio and time
required for the procedure to take place®-*°. Though
it has better effects in the periodontal aspect, time
constraint is a big factor which affects the feasibility
and acceptance in patient level. In our study, 5%
survey population has admitted to having used
orthodontic extrusion in the management of short
clinical crowns.

The amount of desired forced eruption
must be determined beforehand because landmarks
change during the eruptive process. It should be
achieved at a rate of 1 mm every 1 to 2 weeks. After
forced eruption is accomplished, the tooth of interest
should be placed in retention for a period of 2 to 3
months to allow the bone and soft tissue to move
with the tooth. In cases where esthetic correction is
required by crown lengthening, the biologic width
is hampered and the interdental bone is involved,
osseous correction is preferred. In such cases,
teeth that have undergone forced eruption should
be placed in retention post operatively over a span
of 3 — 6 months before final restoration is placed.
The final remedial measure appraised in this study
is post and core restoration to manage short clinical
crowns. Factors such as training and practice in post
and core use, materials employed and their effect on
the structural and functional components may also
be considered before resorting to this measure. In
our study about 67% of the survey population had
used post and core in the clinical scenario of our
interest.

CONCLUSION

The knowledge and awareness level
elicited in this questionnaire study is moderate.
Though there is a moderate level of knowledge and
awareness present, the level applied in practice
is poor, the reason being lack of training and
incomplete understanding on this grounds. Hence
more awareness programs and hands-on clinical
training needs to be conducted to address this.
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