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Fig 2-1a Enamel infraction. Fig 2-1b  Enamel fracture. Fig 2-1c  Crown fracture without pul-
pal involvement.

Fig 2-1d Crown fracture with pulpal Fig 2-1e Crown-root fracture. Fig 2-1f Root fracture.
involverment.
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Fig 2-1g Concussion.

Fig 2-1h  Subluxation.

7

Fig 2-1k

Lateral luxation,

Extrusive luxation.

g e &

Intrusive luxation.
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Radiograph of soft-tissue laceration of the lip shows debris is present in the wound.
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Record of Traumatized Teeth

Patient's name: Date of birth:
J Male U Female Age:
Initial examination date: Referring dentist (or physician):
Past trauma, if any
Date: Teeth involved:
Present trauma
Date: Place:
Cause:
General findings
Headache: 1 Yes O No Consciousness: | Clear [ Not clear Nausea: A Yes A No
Intraoral findings
Teeth involved: 2 Primary ‘A Permanent
Spontaneocus pain: (A Yes 0 No Pain to ice: 2 Yes a4 No
Percussion pain: O Yes - No Pulp exposure: 1 Yes O No
Electric pulp test (EPT):
Disceloration of crown: 1 Yes 4 No Teeth mobility: 1 None 3 +1 Q+2 0 =+3

Damage: [ to oral mucosa - laceration of the lips Q other

Radiographic findings
Completion of root formation: W complete d incomplete {apical foramen mm)
Raot fracture: 1 Yes J No Apical lesion: O Yes - No
Obliteration of pulp cavity: [ Yes O No Root resorption: A Yes A No
Type of root resorption: A surface L inflammatory O replacement
Widening of periodental membrane {luxation): J Yes  MNa
Fracture of alveolar bone: A Yes 1 No

Condition of avulsed tooth
Duration of time out of oral cavity: ( minutes)
Stored in: ddry L in tap water 2 in saliva 2 in milk

Diagnosis
A crown fracture I crown-root fracture O root fracture
J concussion 2 subluxation 3 extrusive luxation
2 intrusive luxation 2 avulsion

Treatment plan

Prognosis

Fig 2-2 Sample record of traumatized teeth.
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Fig 3-2 Treatment of
enamel fracture

Figs 3-2a and b Preoperative view.

Figs 3-2cand d  After selective
grinding.




Fig 3-3 Treatment of
uncomplicated crown frac-
ture (no tooth fragment
available)

Figs 3-3aand b Preoperative view,

" Figs 3-3cand d  After restorative
| treatment with composite resin.

’




Fig 3-4 Treatment of
uncomplicated crown frac-
ture (tooth fragment has
been saved)

Figs 3-4a and b Preoperative view.

Figs 3-4c and d  After reattach-
ment of the tooth fragment.
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Fig 3-5 Treatment of com-
plicated crown fracture
with minimal pulp exposure
(tooth fragment available)

Figs 3-5a and b  Preoperative view.

Figs 3-5cand d After pulp cap-
ping and reattachment of the tooth
fragment.




Fig 3-8 Treatment of crown fracture with large pulp exposure (tooth fragment available)

Fig 3-8d Preoperative examination Fig 3-8e Anesthesic and rubber Fig 3-8f Examination of
and diagnosis. dam applied. tooth fragment.

Fig 3-8g Fit of the tooth fragment Fig 3-8h Partial pulpotomy. Fig 3-8i After rinsing and hemo-

and remaining tooth is checked. stasis.



Fig 3-8 (continued)

Fig 3-8] After placement of pulp
dressing (composite resin).

b

Fig 3-8m Beveling of the tooth Fig 3-8n Beveling of the original Fig 3-80 Beveling of the proximal
fragment. tooth. surface while protecting the adja-
cent teeth with metal matrix,




Fig 3-8 (continued)

Fig 3-8p Try-in of tooth fragment. Fig 3-8q Fitting the Tofflemire
retainer and metal matrix band,

Fig 3-8s

Figs 3-8u and v After the removal of the matrix band.

Fig 3-8r Etching and bonding
before application of the composite
resin on the fractured surface,

Fig 3-8s Etching and bonding of
the tooth fragment is followed by
the application of composite resin
to the fractured surface.

Fig 3-8t Fitting the tooth fragment
to the tooth and tightening the
matrix band. Excess composite resin
is removed before application of
compaosite resin to the remaining
enamel defect. Reshaping and light
curing follow.

Fig 3-8w Polishing and reshaping
with a finishing bur.



Fig 3-8 (continued)

Fig 3-8x Polishing and reshaping
with a white silicone point.

Figs 3-8y to bb

Postoperative views.
Fig 3-Baa
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0 &m 18m 18m
Successful pulpotomy followed by a pulpectomy at 18 months. (Courtesy Dr. Led Tronstod )
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Fig 5-1 Root fractures. {a) Shallow Fig 5-2 Root fracture without necro-
root fracture, (b and ¢) Deep root sis of the pulp.
fracture,

Fig 5-3 Root fracture with necrosis
of the pulp. There are two types of
necrosis of the pulp: that caused by
severance of the pulp between the
fractured segments of the root (necro-
sis of the pulp occurs in the coronal
region only) and that caused by vas-
cular damage in the apical area
(necrosis of entire pulp),
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Fig 5-4 Treatment plan for deep root fracture without pulp necrosis

Fig 5-4d Fig 5-de Fig 5-4f



Fig 5-4g Fig 5-4h

Figs 5-4a to ¢ Preoperative views, 31-year-old woman,
The pulp is vital,

Figs 5-4d and e After repositioning and splinting.

Fig 5-4f Ideal healing after reduction of fracture and
splinting: apposition of dentin on the pulp side of the

Fig 5-4i

fractured surface and apposition of cementum on the
root surface.

Figs 5-4g and h  Six years after treatment.
Fig 5-4i Healing. Coronal and apical fragments are

joined with hard tissue (dentin and cementum) and the
pulp cavity is greatly reduced.




Fig 5-5 Treatment plan for deep root fracture with pulp necrosis

Figs 5-5a and b Preoperative views, 10-year-old girl. Pulpotomy of the coronal pulp
had been performed before the current examination.

Figs 5-5d and e After repositioning, splinting, and initial endodontic treatment. The
coronal part of the root canal is cleaned to where the pulp is bleeding or response to
touch indicates vitality. It is then filled with a calcium hydroxide preparation.

Fig 5-5¢ Partial (coronal)
Nnecrosis,

Fig 5-5f Temporary
inflammation in the area of
root severance.



Figs 5-5g and h  After restorative treatment, 1 year and 8 months after initial treat-

ment. The calcium hydroxide preparation in the root canal was absorbed and
replaced with vital tissue, The fractured surface of the coronal tooth fragment was
closed with hard tissue. Because the patient was still growing, there was separation
of the fractured segments. Bony tissue had invaded the separated space (Fig 3-8¢).

Fig 5-51 When only the
coranal tooth fragment has
necrotic pulp tissue, only the
coronal segment requires
endodontic treatment,
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Fig 5-7 Treatment plan for deep root fractures with pulp necrosis of the coronal and apical
segments

Fig 5-7a Pulp necrosis in both root
segments.

Fig 5-7b After repositioning and Fig 5-7c  After cleansing and
splinting. If pulp necrosis is left preparation of the entire canal, the
untreated, granulation tissue will canal is filled with a calcium hydrox-
develop between the root segments. ide preparation.

Fig 5-7d If endodontic treatment
of the apical segment fails, that seg-
ment only should be removed.

Fig 5-7e Healing. Filling the pulp Fig 5-7f Radiograph corresponding
cavity of the coronal segment with a to Fig 5-7e. (Courtesy of Dr Takayuki
calcium hydroxide preparation allows Sato.)

the root canal opening at the frac-
wure site to close with cementum,
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Fig 5-8 Response to repositioning and fixation of
root-fractured teeth

Fig 5-8a Healing with calcified tis-
sue.

Fig 5-8b Healing with interposition
of connective tissue.

Fig 5-8c Healing with interposition
of bone and connective tissue.

Fig 5-8d Lack of healing with inter-
position of granulation tissue.




; ‘..?.o..Lg gwaq?/

>) oy 4yl Adlwll 98 gVl Al> 9 gainll cl,=>VI VI

,0MI a9l \aSi ddle Gadl Jadsi JI> 5\

(Lacgawl) 6 00 0d0J o> Jocg Juliodl Guudl Joeaw S0y
ol clagdl ol Laul you,edl a>aug (Laurall gle il aasl

3 iall 04D 5\

Ul Weoi ol Ll Lolrel H9pb Aie aulll axdlrall S 2



Fig 6-5 Treatment of subluxation, case 1

Figs 6-5a and b Initial
examination, é6-year-old girl
with subluxation of teeth 8
and 9.

Fig 6-5¢ Immediately after
splinting.

Fig 6-5d Two weeks after
splinting before splint
removal.

Figs 6-5e and f One year
and 4 months after injury.

Figs 6-5g and h Approxi-
mately 6 years after injury.
The patient is asymptomatic,
and there are no signs of
adverse effects of the trauma.




Fig 6-6 Treatment of subluxation, case 2

Figs 6-6d to f One month later. The crowns of both teeth are discolored. The radiograph indicates transient apical
breakdown; compare the apical openings and note the wider apertures.

Fig 6-6g At 1 month, a decision was
made to treat tooth ? because of the
severe discoloration. Only a pulpotomy
was done, however, because vital pulp
tissue was encountered in the middle
part of the root. Tooth 10 was left
untreated.

Fig 6-6h Five months after initial exami-
nation. Note the pulp obliteration in both
teeth.

Fig 6-6i One year and &
months after the initial
examination. Pulp oblitera-
tion is very noticeable.
Both teeth respond to EPT,




Fig 6-7 Treatment for subluxation, case 3

Fig 6-7c Radiograph taken
immediately after endodon-
tic treatment using sealer
and gutta-percha, This pro-
cedure was done after con-
firming apical closure.

Fig 6-7a Twelve-year-old girl with a history of subluxation of tooth 8 undergoing
apexification. Radiograph shows the beginning stage of apexification on tooth §; the
canal has been filled with calcium hydroxide. Note that the apex is open.

Fig 6-7b Ten months later. Note the discoloration of 8.

Figs 6-7d to f Sixteen months later. After bleaching the crown, restorative treatment
was completed using composite resin.
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Fig 7-3 Treatment of extrusive luxation injury

Fig 7-3d Debriding and cleansing Figs 7-3e and f Repositioning and splinting. Complete repositioning to the origi-
of the extruded teeth. nal position was impossible because of blood clot formation in the alveolus.



Fig 7-3g Forty-five days Fig 7-3h  Four months later. Fig 7-3i Five months later,
later. Tooth 8 has percussion pain

and an apical lesion.

Fig 7-3j Radiograph Fig 7-3k Eight months later (3 months after Fig 7-31 Radiograph
immediately after apexifica- apexification). Tooth 9 has also developed per- immediately after apexifica-
tion of tooth 8. cussion pain and an apical lesion. tion of tooth 9,



Fig 7-3m One year and 2 Fig 7-3n  One year and 8 months later. Note Fig 7-30 Radiograph after

months later. The apexes of crown discoloration. the final root canal filling
teeth 8 and 9 responded with sealer and gutta-percha,

favorably to apexification.

Figs 7-3p to r Two years and 7 months later. Bleaching of the teeth and composite resin restoration of the lingual
access opening were completed about 9 months earlier.




Fig 7-4 Treatment of lateral luxation injury

Fig 7-4g One month after
repositioning and splinting.
There is mesial cervical

bone resorption on tooth 9.

Fig 7-4h  Five months later.

Fig 7-4i After five months.
The resorbed alveolar bone
is partially restored. A calci-
um hydroxide preparation
was used for root canal fill-
ing and apexification.
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Fig 8-3 Treatment of avulsion by transplanting an intruded tooth

Figs 8-3a to ¢ Preoperative views, 32-year-old woman. The initial visit is 3 hours after an automobile accident. Note
the intrusive luxation of tooth 9 and the extrusive luxation with alveolar bone fracture of tooth 7. Teeth 8 and 10 are
avulsed and lost.

Fig 8-3d Repositioning of tooth 7 within
the alveolar bone. The intruded tooth 9

is transplanted into the alveolus of miss-

Fig 8-3g Two weeks later. Fig 8-3h Three months later, before Fig 8-3i After tooth preparation for the
Endodontic treatment of splint removal, fixed partial denture involving teeth 6
teeth 7 and 8 is performed through 11.

with a calcium hydroxide
preparation for the initial
root canal filling.



Fig 8-3 (Continued)

Fig 8-3m Four years later. Figs 8-3n and o Ten years later.
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Fig 9-7 Reattachment after replantation

Fig 9-7a Before replantation. There
is periodontal membrane both in
the alveclus and on the avulsed
tooth.

Fig 2-8 New attachment

Fig 9-7b Immediately after replantation. Reattachment of periodontal fibers
occurs between the fibers of the pericdontal membrane attached to the root
surface and those from the gingival connective tissue and alveclar socket.

Fig ?-7¢c After healing.

Fig 9-8a Experimental removal of
pericdontal tissue with a fenestra-
tion from the oral vestibule and
removal of alveolar bone, periodon-
tal membrane, and cementum to
prepare a small cavity in the dentin.

Fig 9-8b During healing. Cells pro-
liferate from the surrounding peri-
odontal membrane and invade the
cavity in the dentin.

Fig 9-8c After healing. The peri-
odontal membrane tissue regener-
ates while depositing cementum in
the cavity. The bone tissue regener-
ates from the periphery. There is
new attachment between the peri-
odontal membrane and the bone
tissue.




Fig 9-2 Immediate replantation

Fig 9-2d ‘An avulsed tooth can be pre- Fig 9-2e An avulsed tooth can be keptin  Fig 9-2f An avulsed tooth
served in milk. the vestibule of the oral cavity. can be stored in physiologic
saline solution.

Fig 9-2g Cleansing of the Fig 9-2h After replantation, suturing, and  Fig 9-2i Radiographic confir-
avulsed tooth. splinting. mation.



Fig 9-2 (Continued)

Fig 9-2j Two weeks after Fig 9-2k The splint is removed about 3 Fig 9-2| Six months later.
replantation, calcium hydrox- weeks after placement.

ide is placed in the root

canal,

Fig 9-20 Three years later.

Figs 9-2m and n One year later,

Fig 9-2p Three years later, before Fig 9-2q After bleaching and Fig 9-2r Facial view after bleaching
bleaching of the replanted tooth. restorative treatment. and restorative treatment.




Fig 9-3 Delayed replantation in the adult patient
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Figs 9-3a and b Preop-
erative views, 18-year-old
man, The initial visit is 14
hours after avulsion.

Fig 9-3c Debriding and
cleansing of the tooth.
The attached periodontal
ligament is not removed.

Fig 9-3d Root canal treat-
ment extraorally. A calci-
um hydroxide preparation
is used for the initial root
canal filling.

Fig 9-3e Replantation and
suture, While splinting is
usually necessary, in this
case, it is not because of
good adaptation.

Fig 9-3f Immediately after
replantation,

Fig 9-3g Six months
later,

Figs 9-3h and i One year
later,

Figs 9-3j and k Two
years later. Ankylosis of
the root is in progress,
even though the clinical
appearance is normal.

Fig 9-31 Ankylosis,
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Fig 10-5 Abrasion. Fig 10-6 Contusion, Fig 10-7 Laceration.

Fig 10-11 Treatment plan for laceration

Fig 10-11a Preoperative view, The Fig 10-11b A suture is made after the  Fig 10-11c After healing.
gingiva is stripped from the perios- administration of anesthetic.
teum,
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Fig 11-2 Malformation of the anatomic crown

Fig 11-2a Before eruption of teeth
8 and 9.

Fig 11-2b After eruption of teeth
8 and 9. Note malformation of the
Crowns.

Fig 11-2¢ Five years after erup-
tion. The teeth are sufficiently
mature to undergo treatment.

Fig 11-2d After restorative treat-
ment using composite resin.
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