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Abstract

While managing a case of indirect traumatic injuries, it becomes imperative that there is thorough evaluation of case as the
injuries sustained can be hidden and are not outrightly seen as compared to direct injuries. Complicated crown fractures and
crown-root fractures pose difficulties for dentists to establish adequate treatment plans because these fractures require multi-
disciplinary knowledge and approach for a correct case planning and prognosis. This case report discusses a case of traumatic
injuries sustained by an individual in which multiple tooth fractures involving crown and root were seen in the posterior denti-
tion in the both the arches. Although the literature discusses a lot of techniques for management of crown and root fractures,
here we decided to treat the patient using one of the primitive techniques. The rationale for this lies in the fact that the teeth
involved bear high masticatory load and do majority of masticatory function and hence the uses of this technique was thought
to be efficient in restoring form and function. Treatment consisted of restoration of uncomplicated crown fractures with com-
posite restorations while Complicated crown and root fractures were treated with gingivoplasty and osteotomy coupled with
endodontic treatment and porcelain fused to metal crowns. Although managing this type of injuries using this method was
relatively less time consuming but since the follow-up is yet to be evaluated, propagation of this technique as compared to
other well-established technique cannot be done. However immediate post-operative signs showed positive response to
restore form and function.
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matic injury. Two types of forces are generally encoun-
tered direct trauma or indirect trauma.[3] When the
teeth are struck against a surface, or an object strikes the
teeth it is referred to as a direct trauma. However force-

Introduction

Cusps tend to deform and fracture when subjected to
forces that are exerted over them.[1] The injuries that

tooth sustain depends upon the factors such as energy,
resilience and the morphology of the object causing the
injury.[2] Additionally, direction of the forces exerted
also plays a pivotal role in determining the types of trau-

ful closure of teeth due to blow on the chin is an exam-
ple of indirect trauma.[4]

A plethora of studies testify to the fact that falls are a
preliminary reason causative of traumatic injuries. [5]
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Guardsman fracture, or parade ground fracture are also
some other example characteristic of causing indirect
trauma to the jaws, cranium and the dentition.[6] As a
protective mechanism periodontal ligaments (PDL),
and the bone acts as a cushion that tend to dampen the
effects of forces that have been placed over the tooth.
However, when the threshold of the traumatic force
exceeds that of the PDL, fracture of the hard tissues
occur.[7] The forces generated generally get propagated
along the long axis of the tooth and lead to fracture
along either mesial-distal plane or bucco-lingual plane
in vertical or oblique direction. Fractures involving
transverse direction are more frequently seen in anteri-
or teeth as compared to the posterior teeth.

In teeth such as maxillary premolars due to the anat-
omy of the tooth there are more chances that the teeth
get fractured in bucco-lingual direction more often,
small mesiodistal dimensions and high cusps are the
factors resulting in fracturing of the palatal cusps in
these teeth.[2,8] Following is a case report that shows
traumatic injuries sustained due to indirect trauma.

Case Presentation

A 13-year-old female patient reported to the outpatient
department, who had fallen during annual day parade
in the school. Patient reportedly got unconscious and
had fallen on a dirt ground and hit her chin first. She
was taken to the local government clinic where she was
given first aid as she had abrasion injury on to her chin.
She had reported to the department 3 days post injury.
On extraoral examination, patient had a symmetrical
face, with a convex profile.

An orthopantomogram was taken to rule out any
jaw fracture, however no such finding was seen. A
radiolucent line propagating on the mesial cusp was
seen on the lower right permanent 1* molar and frac-
tured distal cusp of upper right 1** permanent molar.
Tooth fractures on left side of the dentition were not
clearly evident over the orthopantomogram. (Fig. 1a)
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However, on intraoral examination, patient had a per-
manent dentition, and well aligned maxillary and man-
dibular arches. The midline was shifted towards right
side. In the maxillary arch, patient had sustained multiple
posterior teeth fracture. Uncomplicated crown fractures
were seen in 24 and 26 (FDI Notation) (Fig. 1b), while 15
sustained complicated crown fracture and 14 had compli-
cated crown root fracture with fracture line extending 3
mm beyond the crest of the alveolar bone. (Fig. 1c)
Additionally, in the mandibular arch patient had a couple
of uncomplicated crown fractures wrt 36,46. (Fig. 1d)
Also there was generalized stains and calculus present in
maxillary and mandibular arches. Patient on the whole
had a poor oral hygiene as she was not brushing her teeth
post trauma and had a restricted mouth opening with no
deviation on opening and closing.

The treatment consisted of extraction of the frac-
tured palatal cusp of left maxillary 1** premolar (Fig. 2a)
under profound anesthesia using lidocaine with
1:80.000 adrenaline, whereas the immediate manage-
ment of the left maxillary second premolar was done by
placing a 0.004x0.150x2 inch stainless steel band around
the tooth so as to stabilize the fractured segment. Both
the teeth sustaining fractures that involved the pulp
were planned to undergo root canal therapy. (Fig. 2b)
While Uncomplicated crown fractured teeth were
planned for composite restorations (Ivoclar Vivadent
Inc, USA). Tooth no. 46 in particular had fractured
mesiolingual cusp with 0.5-1 mm of remaining dentin
thickness, so indirect pulp capping with hard set calci-
um hydroxide cement (DY: Dycal, L.D. Caulk Co.) was
done and later restored with composite restoration
(Ivoclar Vivadent Inc, USA). (Fig. 2¢, 2d) Multiple sit-
ting root canal therapy was initiated in respect to left
maxillary 1 and 2™ premolar, rubber dam application
was difficult to achieve in this case however isolation
was maintained using cotton rolls and low volume suc-
tion. Since the fractured palatal cusp of tooth 14 was
extracted, gingivoplasty and osteotomy was done to
expose the fracture line. A Bard Paker blade no. 12 and

Figure 1. (a) Shows orthopantomograph of the patient showing radiolucent lines in posterior teeth on right side of maxillary and man-

dibular Arch. (b) Intraoral maxillary occlusal view showing fractured distolingual cusp of tooth 16 (FDI Notation), and palatal cusps of

tooth no. 14, 24, 25. (c) Fractured palatal cusp wrt maxillary left first premolar. (d) Intraoral mandibular occlusal view of fractured right

mesiolingual cusp
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Figure 2. (a) Extracted fractured palatal cusp of left maxillary
first premolar. (b) Intraoral periapical radiograph left maxillary
posterior quadrant showing working length taken for endodontic
procedure. (c) Intraoral periapical radiograph of right mandibu-
lar posterior quadrant showing composite restoration done on
mandibular first molar. (d) Intraoral mandibular occlusal view
showing multiple composite restoration done wrt tooth no. 36, 46

tapered fissure diamond point (FO-21 MANI Inc) was
used for gingivoplasty on the palatal aspect, while the
alveolar crest on the palatal aspect was remodeled using
low speed round carbide bur. The procedures were done
to establish a biological width of 3 mm on the palatal
aspect of right maxillary 1* premolar. Both the teeth
were obturated using gutta-percha and restored with
glass ionomer cement (Ketac Molar, 3M Company) and
were asked to follow up after 2 weeks. (Fig. 3a) Using a
Peeso reamer size 3 (Mani, INC, Japan) a post space was
prepared for the palatal canal and 5 mm of gutta-percha

L

Figure 3. (a) Reinforced glass ionomer restoration done wrt tooth no. 24 post gingivoplasty and osteotomy. (b) Intraoral periapical radiog-

—

was allowed to remain in the canal space for providing
apical seal. A size 2 glass fiber post (Reforpost, Angelus
Ind. E Com Ltda. Londrina, PR Brazil) with 1.4 mm
diameter was luted into the canal and reinforced glass
ionomer cement was used to build-up the core. (Fig. 3b,
3c) Both, left maxillary 1% and 2™ premolar were pre-
pared for porcelain fused to metal (PFM) crowns. The
patient was given interim, chemically cured acrylic
crowns which were luted with zinc oxide eugenol
cement until porcelain fused to metal crowns were fab-
ricated by the lab. The PFM crowns were later cemented
using Type I luting glass ionomer cement (Shofu),
occlusion was confirmed (Fig. 3d) and postoperative
radiographs were taken. (Figs. 3e, 3f, 3g) The patient
was put for recall every 6 months.

Discussion

Uncomplicated crown fractures are relatively easier to
treat as compared to complicated crown root fractures.
While uncomplicated fractures need simply restorative
procedures for reestablishing form and function, several
therapeutic procedures can be advocated to treat teeth
with complicated crown root fracture, depending on
fracture location.[9] Subgingival or infraosseous frac-
tures include treatment modalities such as orthodontic
or surgical extrusion, gingivectomy, gingivoplasty with
osteotomy and intentional replantation.[10] The main
objective irrespective of the treatment modality is to
expose the fracture line supragingivally, so that clinical
restoration can be done without blood or saliva contam-
ination.[8]

raph showing placement of fiber post in palatal pulp canal space in left maxillary first premolar. (c) Post-operative radiograph left maxillary

posterior quadrant. (d) Post-operative right lateral intraoral view (e) Post-operative frontal intraoral view (f) Post-operative left lateral int-

raoral view showing porcelain fused to metal crowns over left maxillary first and second premolar in occlusion (g) Post-operative maxillary

occlusal view showing porcelain fused to metal crowns luted over left maxillary first and second premolar
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The decision to treat the patient in such a way was
made based on exclusion of other treatment options.
The exposure of the fracture dental margin was achieved
with gingivoplasty and osteotomy on the palatal aspect
of left maxillary 1* premolar and later obturation and
restoration was done in the same appointment. The
advantage of such a technique is that it is rapid and
require single appointment. Moreover, this technique is
considered useful in cases where posterior dentition is
involved and procedure taking place in non-esthetic
zones.[11] While the limitation of the technique is
decreased crown root ratio, encroachment into the bio-
logical width and periodontal related problems. The
technique cannot be used in anterior dentition due
major esthetic concerns.[12]

Orthodontic extrusion to expose the fracture mar-
gin could not be done as the adjacent tooth had also
undergone injury and did not provide sufficient support
for extrusion of the tooth. Additionally, the extracted
palatal cusp of the premolar did not adapt well to the
fracture line due multiple communited fractures and
hence fragment reattachment could not be done. As
reported in a case by Koparal et al[13] good adaptation
of the reattachment fragment is necessary to provide
sealing effect and minimize plaque retention.
Additionally, a major drawback of reattachment in pos-
terior teeth is that palatal cusps being the functional
cusps are subjected to heavier loads and can easily
detach under mastication.[14,15] Hence reattachment
procedure was not considered.

Crown root fractures involving posterior teeth due
to trauma is rarely seen, majority of literature discusses
these types of fractures either in tooth that have under-
gone endodontic therapy or have large amalgam resto-
ration. Also, there are a lot of case report discussing
posterior tooth fracture due to trauma in primary denti-
tion.[16,17]

A report by Gonzalez-Lopez et al[18] discusses simi-
lar management of tooth fracture in which the palatal
gingiva of the fractured maxillary premolar was remod-
eled and later porcelain fused to metal crown was placed
over the tooth. The study at 7 year follow up showed
satisfactory esthetics and functional outcomes with
good periodontal health.

Caliskan et al[19] considered the surgical technique
a success in extruding teeth with crown root fractures
because no clinical signs of periapical damage, ankylosis
or marginal bone loss were observed. In their study,
only 5% of the cases presented external root resorption
within 3 years. In literature orthodontic extrusion cou-
pled with surgical procedure for esthetic rehabilitation
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is the preferred treatment modalities among the prac-
tioners, when managing traumatic injuries in anterior
dentition or esthetic zone.[20]

Recently other treatment option have also been
reported in management of crown root fractures which
include 180 degree rotation of the tooth to expose frac-
ture line[21], and also intentional replantation of tooth
after fragment reattachment was done extraorally.[22]

Conclusion

Management of crown and root fracture in posterior
dentition using this technique was relatively easy and
quick, but it must be noted that there is paucity of data
to support this type of intervention mainly due to fact
that anterior dentition is more commonly affected by
traumatic injuries as compared to posterior counterpart
resulting in less reported cases. However, the long-term
prognosis of such technique is a topic, still to be
explored.

Clinical significance

o Whenever trauma is reported always check for
cracks and fractures in posterior dentition, especial-
ly when anterior teeth are intact.

« Although this technique is less novel, management
using this technique is a viable treatment option
especially when the affected area is in non-esthetic
zone.
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