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, ABSTRACT
Aim: To increase the clinical crown height of the fractured tooth in the maxillary aesthetic zone for successful rehabilitation.
Objective: To utilise the orthodontic forced eruption technique in a single fractured anterior tooth to gain the required clinical 
crown height for ideal restoration.
Case Description: The article presents crown lengthening of a subgingivally fractured maxillary central incisor by means of 
orthodontic forced eruption for optimal restoration with the multi-disciplinary approach.  
Conclusion: Although clinical crown lengthening can be done for subgingivally or gingivally fractured tooth with various meth-
ods, the orthodontic forced eruption technique is best suited in cases where optimal aesthetics is required.
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INTRODUCTION

Tooth fracture or advanced caries at or below the level of the 
crestal bone poses a periodontal and restorative challenge.(1) 
These teeth were doomed for extraction because of poor ac-
cess for restoration. But on the long terms, tooth extraction is 
an expensive option with multiple disadvantages. (13) Extrac-
tion results in resorption of the alveolar bone, which makes 
aesthetics difficult to accomplish. (13) Alternatively, crown 
lengthening procedure has made retention and restoration of 
such grossly damaged teeth possible. (2)

Crown Lengthening:
Crown lengthening is the procedure which increases the su-
pragingival tooth structure for both restorative and or aes-
thetic purposes.(4) Crown lengthening that is done for restora-
tive (functional) purposes aims to gain sound tooth structure 
above the level of the alveolar crest to enhance the reten-
tion and resistance form of the tooth.(4) To restore a dam-
aged tooth by crown lengthening, the coronal extent of the 
remaining tooth structure should have a minimum length of 
3.5-4 mm from the alveolar crest or 1-2mm of sound tooth 
structure coronal to the epithelial attachment.(3) If the tooth 

structure is lesser than 3.5mm from the alveolar crest, the 
preparation needs to be extended subgingivally to obtain at 
least 1.25 mm of ferrule, and this causes a risk of impinge-
ment on the junctional epithelium and the connective tissue 
attachment.(3) In order to prevent this, crown lengthening has 
to be done. Crown lengthening can be done either surgically 
or orthodontically.

Surgical Crown Lengthening:
Surgical crown lengthening is the traditional method of treat-
ment of a tooth with caries or trauma extending upto or api-
cal to the alveolar crest. Surgical crown lengthening is done 
by gingivectomy or apically positioned flap with or without 
bone recontouring.(2)

Gingivectomy will suffice if only 1-2mm of crown height 
needs to be increased and if the tooth has sufficient width of 
attached gingiva and has a probing depth of 4mm. (2,4)Api-
cal repositioning of the flap with bone recontouring is done 
when more amount of crown has to be exposed. The main 
disadvantage of crown lengthening with apically positioned 
flap is that supporting bone from adjacent teeth is removed to 
achieve an even contour, which can compromise their func-
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tion.(3) This procedure can also result in loss of the interden-
tal papilla, opening of the embrasures, long clinical crowns 
and compromises the aesthetics, which the clinician is striv-
ing to achieve. (2,13)

Orthodontic Tooth Extrusion / Forced Eruption:
Orthodontic root extrusion was first introduced by Heither-
say and Ingber. (8)This technique is based on principles of 
osteophysiology and orthodontics and it uses continuous 
force. (1)

The objectives of orthodontic tooth extrusion include preser-
vation of biologic width, exposure of sound tooth structure 
for optimal placement of restorative margins, and esthetics. 
(1). Orthodontic tooth extrusion can be done as a slow or rapid 
extrusion.(14)

In slow orthodontic eruption, the periodontium – gingiva, 
periodontal ligament and alveolar bone also migrate coro-
nally along with the tooth. The tension created by the light 
orthodontic force elongates the periodontal fibre bundles 
and induces osteoblasts to deposit new bone, which results 
in the coronal shift of the bone as the tooth moves occlus-
ally. Once the desired crown length is achieved, ostectomy is 
performed in the particular tooth without causing alteration 
ofthe periodontium of the other surrounding teeth.(10)

In rapid orthodontic extrusion, the alveolar bone is left be-
hind temporarily and to prevent the bone from moving coro-
nally, circumferential fiberotomy is performed. (14) Circum-
ferential fiberotomy is the procedure where scalpel blade 
is used to severe the supracrestal connective tissue fibers 
around the tooth (15)The supracrestal connective tissue fibers 
of the tooth are stretched as the tooth is extruded. (1) These 
fibres are resected by supracrestal fiberotomy in order to re-
move the tensile stress on the alveolar crest, which in turn 
prevents the gingiva and bone from following the tooth. (1)

Fiberotomy also maintains inflammation in the area near the 
marginal bone and this inflammation does not allow the mar-
ginal bone to follow the tooth coronally and the procedure is 
performed every 7-10 days. (5)

Orthodontic extrusion is not possible in:
a)	 Unfavourable axial tooth position.
b)	 Compromised periodontal health.
c)	 Short roots that would result in inadequate crown-to-

root ratio (8)
d)	 Tapered roots.
e)	 Wide internal root form.

Orthodontic tooth eruption is the preferred mode of treat-
ment to avoid the negative consequences of surgical crown 
lengthening, especially in aesthetic areas. Whenever ortho-
dontic extrusion is decided as the means for crown lengthen-
ing, rapid extrusion is preferred to slow extrusion as it obvi-

ates the additional surgical procedure which is needed when 
a tooth is slowly extruded.

It is an interdisciplinary treatment that requires the expertise 
of the endodontist, periodontist, orthodontist and prostho-
dontist.

CASE REPORT

A 36-year-old male patient was referred from the Depart-
ment of Conservative Dentistry and Endodontics for crown 
lengthening of endodontically treated 11. On examination, 
it was found that the patient had Ellis class III fracture of 11 
and the fractureline was present subgingivally. The gingiva 
was healthy with the probing depth of 2mm.

IOPA radiograph revealed an intact root canal filling in 11 
with normal bone architecture. There was no root fracture or 
periapical pathology in 11.

Considering aesthetics and the amount of tooth structure avail-
able, the case was planned for rapid orthodontic extrusion of 
11 along with supracrestal fiberotomy. Post space was pre-
pared and the fabricated cast post and core was cemented with 
glass ionomer cement to enable orthodontic banding of the 
tooth. Subsequently, 11 was banded with Begg’s bracket and 
0.016 inch Nickel titanium wire was tied within the bracket 
slot and secured with lockpin. The appliance was activated 
every 7 days and circumferential supracrestal fiberotomy was 
performed in 11 under local anesthesia after every activation.	

The appliance was activated till 4 mm of tooth structure was 
extruded. This was achieved in a span of one month and the 
tooth was stabilized in place for 4 months.

On removal of the appliance, the marginal gingiva on the 
labial aspect was noted to be enlarged and unesthetic and 
the probing depth was 4 mm. Scaling and root planning was 
done in 11 but when the patient reported after 4 weeks, gingi-
val hyperplasia was persistent with a probing depth of 4mm. 
Hence gingivoplasty was done on the labial aspect of 11 un-
der local anasthesia to achieve an aesthetic gingival margin.

On review after 2 weeks, the healing was satisfactory. Prob-
ing depth was 2mm and bone sounding measurement was 3 
mm. The patient was then referred back to the Department of 
Conservative Dentistry and Endodontics for restoration of 11 
with ceramic crown.

DISCUSSION

Crown lengthening is a procedure that is done to increase the 
clinical crown length to permit aesthetic restoration of the 
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tooth without violating the biologic width. (11) It is mandatory 
that sound tooth structure be available coronal to the tooth’s 
attachment apparatus to optimally restore a tooth.(19) Several 
techniques are available for crown lengthening. Each tech-
nique has its unique indications, contraindications, advan-
tages and disadvantages. This case describes the successful 
and optimal restoration of the tooth 11 that was fractured at 
the subgingival level. (10)

As the tooth 11 was fractured at the subgingival level, there 
were three options for restoration of 11 – post and core with 
crown, surgical crown lengthening, orthodontic forced erup-
tion.

Whenever a tooth is prepared to receive a crown, the margins 
should remain on sound tooth structure for the restoration 
to be stable and have a good prognosis. This requires a fer-
rule of 1.25 to 2.5 mm. The fracture resistance of the restora-
tion increases when the ferrule length is 1.5 to 2.0 mm.(18) 
However, a tooth with root canal filling and post and core 
demands for a ferrule of at least 2 mm to resist fracture. (17) 
Since the tooth was fractured at the subgingival level and the 
probing depth was 2 mm, placement of a subgingival crown 
margin to achieve the desired ferrule was not possible as it 
will violate the biologic width. So the first option of restor-
ing the tooth using post and core with crown was eliminated.

The second option was surgical crown lengthening with os-
tectomy. The advantage of this procedure is that the length 
of the crown can be immediately increased. But the major 
drawback is that crown lengthening would need to be per-
formed from 13 to 23 to achieve an even aesthetic contour. 
This will necessitate unnecessary removal of supporting 
bone from several teeth.

The third option was orthodontic forced eruption. The length 
of the root as measured from the radiograph was 14 mm. 4 
mm of tooth was planned to be extruded and it was calcu-
lated that after 4 mm extrusion, adequate root length will still 
remain to provide favourable crown-to-root ratio of more 
than 1:1. (19)

Crown-to-root ratio serves as an aid to predict the prognosis 
of the tooth.(12) Ideally the ratio should be 1:2 or a bare mini-
mum of 1:1 in extreme cases. (6) When the ratio is higher, the 
crown portion of the prosthesis will have greater leverage 
and the root will have lesser resistance, which will ultimately 
affect the prognosis of the tooth. (6)

The root form of 11 as noted from the intra oral periapical 
radiograph was broad and cylindrical and hence favourable 
for forced eruption. Generally there is a significant tendency 
for the roots to taper from the cervical margin to the apex, 
especially in the maxillary anteriors. (3) When the root has 
a marked taper, the cervical diameter becomes lesser as the 

root is extruded. (3) This will cause the crown restoration to 
have bulky unphysiologic cervical margins or crown will 
have a distinctly narrow cervical dimension causing exces-
sively wide, unaesthetic embrasures. (3)

The canal space of 11 was narrow and hence indicated for 
forced eruption. If the root canal is wider, the root structure 
between the root canal filling and the external root surface 
will be narrow. In such a scenario, crown preparation will 
result in much thinner root structure, which may result in 
fracture of the tooth. (14)

The tooth 11 met all the criteria for crown lengthening by 
forced eruption. When faced with the option of slow and rap-
id extrusion, rapid extrusion was decided because extrusion 
can be done as rapid as 1 mm per week. (7,16) Forced eruption 
coupled with fiberotomy is the most preferred option when 
crown lengthening is required for a single tooth as it is easier, 
fast and cost effective.

After 4 mm of crown was extruded, the tooth was stabilized 
in place for 4 months to allow for proper reorganization of 
periodontal fibres. This is because the periodontal fibers are 
stretched and obliquely oriented as the root is moved coro-
nally and these fibres take about 6 weeks to 6 months to re-
orient themselves. (14) Also, in the 4 – 6 months period, bone 
remodeling and maturation occurs which prevent reintrusion 
of the tooth. (7)

During fixed appliance treatment, there is an increase and 
change in the microbial load with a substantial increase in 
motile rods supragingivally and spirochetes subgingivally. 
(20) Hence, most of the patients treated with fixed orthodontic 
appliance experience moderate gingivitis and varying de-
grees of gingival hyperplasisa. The gingival hyperplasia can 
be managed nonsurgically and surgically. As the nonsurgi-
cal interventions such as scaling and root planning failed to 
resolve the hyperplasia, gingivectomy was done and physi-
ologic gingival contour was obtained.

After a healing period of 2 weeks ceramic crown was fabri-
cated and cemented with glass ionomer cement in 11 and the 
patient’s smile was made aesthetically pleasing.

CONCLUSION

Multiple treatment options are available for restoring a tooth 
with gingival or subgingival fracture. An important criterion 
which the clinician has to bear in mind is preservation of 
the biologic width. Though the choice of treatment depends 
upon several tooth related factors and also the clinician’s 
preference, this novel multidisciplinary technique of forced 
eruption is the best choice when clinical crown lengthening 
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is required in the aesthetic zone for a single tooth, provided 
the tooth has favourable root length and taper.
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Figure 1: Fractured 11 at subgingival level

Figure 2: Orthodontic forced eruption with fixed appliance
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Figure 3: Supracrestal fiberotomy done

Figure 4: 4mm crown extruded

Figure 5: Sufficient crown structure extruded

Figure 6: Gingivectomy done to achieve physiologic gingival 
contour

Figure 7: 2 weeks after gingivectomy

Figure 8: Ceramic crown cemented


