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Long-term Follow-up of
Complicated Crown Fracture
With Fragment Reattachment:

Two Case Reports

S Oh ¢ JH Jang * HJ Kim ¢ NS Seo « SH Byun ¢ SW Kim ¢ DS Kim

Clinical Relevance

Complicated crown fracture in permanent teeth may cause restorative problems with an
unfavorable prognosis. The fragment reattachment technique is the most conservative

treatment option.

SUMMARY

Two cases of complicated crown fracture of the
maxillary incisors were restored using the
fragment reattachment technique. Root canal
treatment was performed, and the fractured
fragment was bonded to the tooth structure
using a dentin adhesive system and a flowable
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composite resin, followed by the insertion of a
fiber post using dual-cured resin cement. Re-
attached fragments have shown reliable prog-
nosis without inflammatory signs around
bonded junctions after long-term follow-up.

INTRODUCTION

Approximately 25% of all school-aged children and
33% of adults experience trauma to the permanent
dentition.! Complicated crown fracture, which
means a crown fracture accompanied by pulp
exposure, accounts for 2-13% of all traumatic dental
injuries.>* The most commonly involved region of
complicated crown fracture is the maxillary inci-
sors,>® which presents many challenges to clini-
cians. Treatment planning and long-term prognosis
depend on various factors such as fracture line
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location, biologic width, root development, alveolar
bone fracture, soft-tissue injury, occlusion, and
esthetics.?® The fragment reattachment technique,
first reported in 1964, includes root canal treatment
followed by restoration with a cast post and core.”
Since the advent of adhesive dentistry, the total-etch
technique has been applied in fragment reattach-
ment for reinforcement and the retention of frac-
tured tooth fragments.®?

The fragment reattachment technique can pre-
serve the original translucency, morphologic con-
tours, and natural surface textures compared with
composite restoration and full-coverage crowns.'® It
is the most conservative and least time-consuming
treatment for complicated crown fractures. Previous
reports presented successful management of subgin-
gival crown fractures via the adhesive technique and
fiber post with a follow-up period of 12 months to
four years. 112

Other options to restore complicated crown frac-
tures are surgical crown lengthening, forced erup-
tion, and surgical extrusion.'®'* Surgical crown
lengthening involves osseous and gingival contour-
ing including the adjacent teeth, thereby compro-
mising esthetics and function.'® Forced eruption
requires a treatment period over three months and
additional periodontal intervention.'*'® Surgical
extrusion accompanies full-coverage crowns and
carries the complications of inflammatory or replace-
ment root resorption.'®!” Moreover, those three
methods cause root length shortening. There have
been no randomized controlled trials on the forced
eruption and surgical extrusion, yet clinically suc-
cessful results were reported up to 12-24
months.'>1%1® The objective of this report is to
present two cases of complicated crown fracture
using the fragment reattachment method with
intracanal reinforcement via a fiber post.

CLINICAL TECHNIQUE REPORT
Case 1

A 15-year-old girl fell at the stairs and visited our
emergency center. An oral and maxillofacial surgeon
sutured her lacerated upper lip and referred her to
the department of conservative dentistry for the
treatment of fractured teeth. Complicated crown
fractures were visible in the maxillary central
incisors (#8, #9), and uncomplicated crown fractures
were observed in the maxillary right and left lateral
incisors (#7, #10) (Figure 1A,B). The fractured
fragments of #8 and #9 were not completely
separated from the remaining tooth and exhibited
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Figure 1. (A, B) Preoperative photographs of fractured teeth (#8, #9)
with complicated crown fractures and #7 and #10 with uncomplicated
crown fractures. (C) Intraoral radiograph of fractured teeth.

moderate mobility. The fracture line of #8 was
supragingival on the labial side and subgingival on
the palatal side, whereas that of #9 was located
subgingivally on the labial and palatal side. A
periapical radiograph revealed obvious fracture lines
on #8 and #9 (Figure 1C). For both incisors, root
canal treatment followed by fragment reattachment
with a fiber post was planned.

At the second visit (one week after the first visit),
fractured fragments were removed from #8 and #9.
The fragment of #8 was divided into two pieces, and
discoloration was observed on the fragment of #9
(Figure 2A,B). On the day the fragment was
removed, a single-visit root canal treatment was
performed for each central incisor (Figure 2C). The
two fractured fragments of #8 were bonded with
dual-cure resin cement (Duo-Link, BISCO Inc,
Schaumburg, IL, USA) and acetone-based etch &
rinse adhesive (One-Step Plus, BISCO Inc). An
access hole was made on the palatal side of each
fragment to create room for post placement and vent
space for the cement spillway (Figure 2D). A slight
bevel with 0.5-mm thickness was prepared at the
supragingival margin of the fractured teeth and all
fractured margins of the fragments. Retention
grooves with 0.5-mm depth were made within the
fractured fragments (Figure 2E,F). The fractured
surface was exposed using flap elevation under local
anesthesia. A fiber post (DT-Light Post, BISCO Inc)
of the proper size was chosen and adapted after the
post space preparation. The fractured surfaces on
the fragments, post space, and fractured teeth were
treated with 35% phosphoric acid etchant (Select HV
Etch, BISCO Inc), and each fragment was bonded to
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Figure 2. (A) Photograph of fractured teeth after removal of the
fractured fragments. (B) Fracture fragment of tooth #8 (left) and #9
(right). (C) Intraoral radiograph after root canal treatment. (D) Two
segments of fractured fragment of #8 were bonded, and an access
hole was prepared on the palatal side of the fractured fragment of #8
(left) and #9 (right). (E, F) Internal dentin groove formed on the
fractured fragment of #8 and #9, respectively. (G, H) Reattachment
and suturing was performed. (I) Periapical radiograph after reattach-
ment.

the tooth fractured surface with flowable composite
(G-aenial Flo, GC, Tokyo, Japan) and One-Step Plus.
Next, the fiber post was cemented using Duo-Link.
After careful removal of the excess cement, the flap
was sutured with 4-0 nylon silk (Figure 2G-I). The
access hole of #8 was restored immediately with

Figure 3. (A) One-year follow-up photograph and (B) intraoral
radiograph. (C) Two-year follow-up photograph and (D) intraoral
radiograph. (E) Four-year follow-up photograph and (F) intraoral
radiograph.

composite resin (Estelite Sigma Quick, Tokuyama
Dental, Yamaguchi, Japan) and One-Step Plus,
whereas that of #9 was filled with temporary filling
material (Caviton, GC) for nonvital bleaching (Fig-
ure 2H) performed with sodium perborate for two
weeks. Two weeks after the reattachment, the
wound area exhibited a normal healing appearance,
and the colors of teeth #8 and #9 matched the
surrounding dentition. The access hole of #9 was
restored using the same materials as #8. The vitality
of #7 and #10 remained after suture removal, and
each was restored with Estelite Sigma Quick and
One-Step Plus. One year later, the function and
esthetics of the teeth and periodontal tissue were
good, and the patient was asymptomatic (Figure 3A).
Apical healing of #8 and #9 was examined on a
periapical radiograph (Figure 3B). In a visit two
years after treatment, the function and esthetics
remained good, and there were no pathologic
findings on a periapical radiograph (Figure 3C,D).
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Follow-up checks after four years showed no sign of
weakened bonding strength or inflammatory root
resorption (Figure 3E,F).

Case 2

A 23-year-old man visited the department of conser-
vative dentistry with the chief complaint of a broken
upper anterior tooth. Clinical and radiographic
examinations revealed a complicated crown fracture
of the maxillary right lateral incisor (#7) (Figure 4A-
C). He had fallen down in the street prior to visiting
the clinic. A pulp extirpation had been performed on
his tooth immediately after the trauma at an
emergency center. The patient brought his fractured
fragment stored in saline. Root canal treatment
followed by fragment reattachment with a fiber post
was planned.

After the root canal treatment was completed, the
post space was prepared for a DT-Light Post (Figure
5A). An access hole was prepared in the palatal
surface of the fractured fragment to create a cement
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Figure 4. (A, B) Preoperative photo-
graphs of fractured tooth #7 with a
complicated crown-root fracture. (C)
Intraoral radiograph of the fractured
tooth.

spillway, and a retention groove was made within
the dentin to enhance the retention (Figure 5B). Flap
elevation was performed on the labial and palatal
side under local anesthesia (Figure 5C), and an
osteotomy was performed of the palatal side to
obtain sufficient biologic width. The fracture surfac-
es on the fragments, fractured teeth, and post space
were treated with a Select HV Etch, whereas the
fragment was bonded to the fractured surface with
G-aenial Flo and One-Step Plus. Thereafter, the post
was cemented using Duo-Link and One-Step Plus,
the access hole was restored with composite resin
(Charisma Classic, Heraeus Kulzer GmbH, Hanau,
Germany), and the flap was sutured with 4-0 nylon
(Figure 5D-F). At the four-month follow-up visit,
clinical and radiographic examinations showed sta-
ble reattachment and periodontal condition (Figure
6A-C). At the five-year follow-up visit, slight discol-
oration was observed at the cervical area (Figure
6D). However, the clinical and radiographic exami-
nations showed normal function and shape without

Figure 5. (A) A fiber post was
selected within the post space of
tooth #7 after root canal treatment.
(B) An access hole was prepared on
the palatal surface of the fractured
fragment. (C) A palatal flap was
raised, and an osteotomy was per-
formed on the palatal side. (D, E)
After reattachment and flap suturing
and (F) intraoral radiograph after
reattachment.
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weakened bonding or inflammatory root resorption
(Figure 6D-F).

DISCUSSION

In both cases, use of the fragment reattachment
technique restored the original tooth contour with no
signs of gingival inflammation. Even if the reat-
tached fragment would be detached, other treatment
methods can be used. Reattachment is the most
conservative approach especially in young patients
for managing complicated crown fracture.'®

A fiber post, dual-cure resin cement, and compos-
ite core material were used to increase retention and
provide a mono-block effect,’'*1 which is a gap-
free, mechanically homogeneous mass in the root
canal space that consists of different bondable
materials with similar elastic modulus.’® A fiber
post has some advantages over a cast metal post,
such as a similar elastic modulus to that of dentin
and high durability.2%?! It also presents relatively
uniform stress distribution to the tooth due to its
similar elastic modulus to that of dentin, thereby
yielding protection against root fracture.?>?® Be-
cause the establishment of stable adhesion is
mandatory for fiber post cementation, Duo-Link
and One-Step Plus were used for post cementation.
Generally, post space has unfavorable condition for
adhesion due to tremendous configuration factor and
limited light transmission.?® One-Step Plus is a

Operative Dentistry

Figure 6. (A, B) Four-month follow-
up photographs and (C) intraoral
radiograph. (D, E) Five-year follow-
up photographs and (F) intraoral
radiograph.

total-etch acetone-based dentin adhesive with low
acidity (pH 4.6) that shows favorable compatibility
with the self-cure composite.?* Some single-step self-
etch adhesives or two-step total-etch adhesives with
high acidities showed incompatibility with self-cure
composite.?’26 In addition, the possible contamina-
tion during solvent evaporation at the bonded
interfaces may be minimized because acetone has a
higher evaporation pressure than ethanol or water.?
G-aenial Flo, which was used to adhere the fractured
fragments, is a flowable composite with higher
viscosity than other flowable composites. Its use
enables the minimizing of excess after fragment
adaptation and facilitates excess removal.

The fracture lines in both cases demonstrated an
oblique pattern from the labial to palatal side that
was unfavorable to bear occlusal forces applied in the
labial direction.?® Nevertheless, both cases showed
stable reattachment up to four and five years. The
stable reattachment was mainly attributed to proper
adhesive procedures.?2°

The technique used to increase retention and
resistance for reattachment of a fractured fragment
includes enamel beveling, a V-shaped internal
enamel groove, an internal dentin groove, an
external chamfer, and overcontouring.?’ According
to Demarco and others, fracture resistance of the
reattached coronal tooth structure was increased
when a bevel was prepared.?! De Santis and others
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reported that fracture resistance of a reattached
bovine incisor was increased when a circumferential
chamfer was prepared and filled with composite
resin compared with a simple reattachment meth-
0d.?? Reis and others demonstrated that overcon-
touring and an internal dentin groove recovered
97.2% and 90.5% of the fracture resistance for the
intact tooth, respectively, whereas simple reattach-
ment recovered only 37.1% and the buccal chamfer
recovered 60.6%.2° Accordingly, an internal dentin
groove preparation was used in both cases and
enamel beveling was used in case 1.

The palatal fracture margin was located below
alveolar bone in case 2, where surgical crown
lengthening and an osteotomy were performed to
ensure sufficient biologic width. However, such a
surgical intervention was not done in case 1, which
included a subgingival fracture on the palatal side of
tooth #8 and on the labial and palatal sides of tooth
#9. Unlike case 2, the fracture lines were located at
the same level as the alveolar crest in case 1. When
subgingivally placed composite resins received suffi-
cient polymerization and optimal finishing, polishing
did not adversely affect the gingiva.?*3® During
follow-up, no gingival inflammation or alveolar bone
loss was noted. Polished, planed, and nonirritating
subgingival margins in combination with distinct
oral hygiene contributed to the prolonged good
prognosis in the case of subgingival fracture.® This
suggests that proper adhesion enables the mainte-
nance of a sound periodontal condition.

CONCLUSIONS

Here we demonstrated fragment reattachment in
two cases of complicated crown fracture with esthetic
and biocompatible restoration. By using the materi-
als available today in combination with an appro-
priate technique, predictable esthetic outcomes of
crown attachment can be achieved. The use of a fiber
post along with adhesive technology may be a sound
restorative alternative and less invasive procedure
than full-crown coverage.
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