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ABSTRACT: BACKGROUND: Restoring traumatically injured teeth is a clinical challenge and often
requires a multidisciplinary approach for predictable esthetic outcome. Although a number of
techniques have been proposed for clinical crown lengthening procedures, all have some limitations
in terms of function and esthetic. AIM: This report presents the clinical and radiographic results of
surgical extrusion technique for clinical crown lengthening. MATERIAL & METHODS: Atraumatic
surgical extrusion using a specially designed instrument (Periotome) was performed in three cases in
which it was expected that extensive respective osseous surgery would have to be used for crown
lengthening. After luxation the teeth were extruded to the desired position and stabilized with
sutures without rigid splinting. Two months after stabilization the teeth were treated by root canal
treatment and firmly restored after 4months. RESULTS: Clinical examination performed after 6
months revealed probing depth <3mm around the teeth at all sites without bleeding on probing.
Radiographs showed normal periodontal contour with new bone formation in periapical region
without any evidence of root or crestal bone resorption or endodontic problems. CONCLUSION: The
outcome of the treatment within a short duration has very good results without any esthetic and
functional deformities.

KEYWORDS: Biologic width, crown lengthening, extrusion, esthetics, periodontal splint.

INTRODUCTION: Crown lengthening is a common and important procedure in dental practice. The
basic principle of surgical extrusion technique is to place the affected tooth structure in a more
desired position which helps in reestablishment of biologic width free of any invasive restorative
dentistry, caries, fracture & endodontic perforation circumferentially around the tooth.12 Invasion of
biologic width can create serious consequences to the periodontium challenging marginal
homeostasis so that its recovery becomes critical.

Several techniques have been proposed for clinical crown lengthening such as gingivectomy,
apically-positioned flap with or without resective osseous surgery and orthodontic forced eruption
with or without fibrotomy.3 The selection of one technique over another depends on several patient-
related factors:() esthetics,(® clinical crown-to-root ratio,® root proximity,¥ root morphology,®
furcation location,(® individual tooth position,(” collective tooth position and® ability to restore the
tooth.+5

There are clinical situations where the conditions are unfavorable for surgical and restorative
procedures. Often in cases of deep subgingivally located caries and tooth fracture, extensive resective
osseous surgery may result in increased pocket depth and mobility, furcation involvement, poor
crown-to-root ratio and loss of supporting tissue of neighboring teeth.6 When choosing surgical
crown lengthening in the esthetic zone, extreme care should be taken because it will often result in
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asymmetry of the gingival margin.” Preservation of gingival margin and interdental papilla is
required in order to obtain satisfactory esthetic outcome.8

Orthodontic forced eruption with or without repeated fibrotomy overcomes these
disadvantages. However these procedures are more cumbersome than surgical crown lengthening
because of the necessity of a surgical and retention phase of clinical crown lengthening after
orthodontic forced eruption, need for several session of fibrotomy to prevent the periodontal tissue
from being pulled coronally together with the orthodontically moving root and relapse tendency.?

To treat teeth with deep cervical root fracture and deep cervical root caries that are difficult
to treat conservatively, the surgical extrusion technique has been proposed, with predictable short-
and long term results.10.11 Qccasionally apical root resorption and marginal bone loss are observed
phenomenon suspected to be induced by surgical trauma.10

The purpose of this case series is to report three cases wherein atraumatic surgical extrusion
by using a specially designed instrument (Periotome Fig) was performed in which it was expected
that extensive resective osseous surgery would have to be used for crown lengthening. All the three
cases were followed clinically and radio graphically for 6 months with no esthetic and functional
deformities.

CASE PRESENTATION:

Case 1: A 34 years male patient presented with extensive subgingival caries in cervical one third of
the root portion compromising biologic width in mandibular right canine. Radiologic examination
revealed no periapical lesion and no periodontal breakdown (Fig. 1-a, b).

Case 2: A healthy 27years non-smoking male presented with complaint of horizontal fracture of
maxillary lateral incisor. Clinical and radiographic examination revealed that the fracture margin was
situated subgingivally and extended almost to the alveolar crest on the palatal aspect. Endodontic
treatment was carried out 3months before and then patient was referred for clinical crown
lengthening procedure (Fig. 2-a).

Case 3: A 24years male patient was referred to the Department of Periodontology, Modern Dental
College and Research Center, Indore, India for crown lengthening. Clinical and radiographic
examination depicted biologic width compromised by the subgingival root remnants, no previous
endodontic treatment and periapical lesion with no periodontal breakdown (Fig 3-a).

In all the above cases the decision was made to perform surgical extrusion for clinical crown
lengthening and endodontic treatment after 2 months with subsequent crown placement. Patients
consent was taken after explaining the advantages of this procedure over other procedures and the
surgical protocol was approved by the ethical committee of the institution.

CASE REPORTS: The surgical technique used for crown lengthening and to treat the teeth with
compromised biologic width involved the following steps:

1. Infiltration anaesthetics.

2. Dental caries removal.

3. Intracrevicular incision, including the medial and distal papillae.
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4. Reflection of full-thickness buccal and lingual flaps up to the bone crest, with no relieving
incision and preserving all the soft tissue.

5. Measurement of distance of the tooth margin from the surrounding bone crest to calculate the
amount of extrusion necessary.

6. Luxation of the tooth with the help of Periotome, i.e. by putting the blade of Periotome into the
periodontal ligament space of the tooth to be treated and manipulating it in walking motion to
luxate the tooth without inducing surgical trauma.

7. Extrusion of the tooth to the desired position using hemostat.

Closure of flap and fixation of tooth by simple interrupted sutures.(No use of rigid splint).

9. Endodontic treatment followed by crown placement 2 months after surgical treatment.

®©

Patients were instructed to rinse with 0.12% chlorhexidine solution during the first 2 weeks
following surgery. Antibiotics regimens, Amoxicillin 500 mg, one capsule every 8hours for 7days and
acetaminophen 750, one tablet every 6 hours for 2 days were prescribed. The sutures were removed
after 14 days. Patients were checked every 1 or 2 weeks for the first 2 months and then once a month
for the following 6 months. Radiographic and clinical examinations were performed to assess
changes in periapical and periodontal healing, probing depth and mobility.

Post-operative tooth mobility after first week was marked but decreased gradually during the
second week (Fig. 1-b, Fig. 2-b). Clinically, minimal gingival inflammation and tooth mobility were
evident after 4 weeks (Fig. 1-c). The immediate post-operative radiographs showed empty,
radiolucent space around apical area (Fig. 1-d). However, an increase in radiographic density
suggesting new bone formation was observed around the periapical area at the 2Zmonths examination
(Fig. 1-e). Endodontic treatment followed by crown treatment was performed 2 months after the
surgery (Fig.-f & Fig. -g, Fig. 2-c, Fig. 3-b). Clinical examination 3 months after surgery revealed
probing depth <3 mm around the tooth at all sites, without bleeding on probing.

A periapical radiograph showed a radiopaque periapical area consistent with new bone
formation and normal periodontal ligament space (Fig. 1-g). The tooth functioned normally, with
near-normal mobility after 6 months (fig. 1-h, Fig. 2-d, Fig.-3-c). Radiographic analysis did not show
any evidence of root resorption, crestal bone resorption, or endodontic problems. There was almost
3-4mm increase in the clinical crown length in every case maintaining crown: root ratio of 1:1 which
helped in preparing the retaition form. All the 3 patients were very satisfied about the atraumatic &
less painful surgical procedure and for restoration of esthetics & functions.

DISCUSSION: The treatment of teeth considered condemned to extraction because of fracture,
extensive caries or other factors that cause loss of dental substance in the area of biologic width
should be reviewed stressing the benefit of tooth survival to the overall periodontal and general
health. Clinical crown lengthening in esthetic areas requires a more reliable and sophisticated
diagnostic process and treatment modality selection.12

The surgical extrusion technique for clinical crown lengthening described here was successful
from both esthetic and functional point of view since resective osseous surgery was not done. Several
studies had demonstrated the clinical feasibility of surgical extrusion with favorable short and long-
term results, and suggest that this method is much more economical than implant or fixed partial
denture treatment.10.11
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The evaluation of periodontal repair on transplanted or surgically extruded teeth usually
shows slight marginal bone and apical root resorption.!3 Apical root resorption is observed more
frequently when osseous grafts are used periapically for stabilization.l4# Although the exact
mechanism of this phenomenon is not fully understood, the two possible factors such as surgical
trauma during luxation of root!® and dehydration of the Periodontal Ligament!%14 (PDL) may be
contributing to marginal bone and apical root resorption.

None of the cases presented in this article showed the marginal bone or apical root
resorption as we employed a Periotome which was specially designed for atraumatic extraction or
luxation and the root never left the socket during surgical procedure thus avoided/minimized risk of
dehydration of PDL.

Interestingly tooth mobility was minimal after 4 weeks and there was radiographic evidence
of new periapical bone formation as early as 2 months postoperative. Additionally no endodontic
problem was found. In the second case there was pulp necrosis before surgical procedure.
Endodontic treatment was performed 3 weeks before the surgical procedure. Since endodontically
treated teeth are more susceptible to longitudinal root fracture because of the friability and fragility,
surgical extrusion/luxation was carried out very delicately without causing damage to the tooth
structure.

The fixation of the extruded teeth was accomplished only by sutures (semi-rigid splint) (Fig-.
This method seems to allow for some mobility, thus allowing functional stimulation throughout the
healing period. Slight mobility during the fixation period is said to be favorable for the prognosis by
preventing ankylosis and resorption.t> 16 Clinically stable mobility was achieved within first month
and maintained during the observation period. No relapse tendency was observed. These
observations may corroborate prior studies about the healing of transplanted teeth using non-rigid
fixation technique.®10.12,16

CONCLUSION: The clinical findings presented here suggest that this protocol offers several
advantages over the conventional surgical approaches and can be used successfully to treat severely
damaged tooth without functional and esthetic deformities, especially in the anterior region where
esthetic is of great concern.
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Case 1:

Fig. a) Initial clinical view of lower right canine shows subgingival fracture margin & complete

loss of crown.

Fig. b) Buccal view of coronally positioned root & tight interproximal sutures for maintaining

stability.
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Fig. c) Two months post-surgically.

Fig. d) Buccal view of canine after reconstruction with core & post.

Fig. e) Pre- operative radiograph shows no evidence of interdental and periapical bone loss
but too deep compromise of tooth leading to poor prognosis.

Fig. f) Radiograph immediately after surgical extrusion.
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Fig. g) Radiograph 4 months after surgery displays successful root canal treatment with post
& core and integrity of alveolar bone as well as re-establishment of periodontal ligament space.

Fig. h) Ceramometal crown placement fulfills the esthetic & functional requirements.

Case 2:
Fig. a) Initial clinical view of upper left lateral shows subgingival fracture margin & complete
loss of crown.
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Fig. b) Buccal view of coronally positioned root & tight interproximal sutures for maintaining
stability.

Fig. c) Buccal view of lateral after reconstruction with core & post.

Case 3:
Fig. a) Initial clinical view of upper left canine shows subgingival fracture margin & complete
loss of crown.
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Fig. b) Buccal view of canine after reconstruction with core & post.

Fig. c) Ceramometal crown placement fulfills the esthetic & functional requirements.
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