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Emergencies

What are they?

· Unscheduled visits by patients in moderate to severe pain, under emotional distress, and seeking immediate relief.

· Usually result from inflammatory reactions in pulpal and periradicular tissues or infections

· 85-90% turn out to be candidates for emergency endodontic treatment

Endodontic Emergencies

· Are primarily associated with PAIN and/or SWELLING resulting from pulpal or periradicular pathosis

Characteristics:
· Acute – few hours to couple of days duration

· Disrupts daily activities (working, sleeping)

· Not relieved by analgesics

Etiology:

· Microbial, mechanical, or chemical irritation of pulpal or periradicular tissues resulting in tissue injury, inflammation, and cell death

· Increased tissue pressure in a low compliance environment

· Chemical mediators of inflammation

· Arachidonic acid metabolites, vasoactive amines, cytokines

Classification of Endodontic Emergencies:

· Pulpal Pain

· Reversible Pulpitis

· Irreversible Pulpitis

· Periradicular Pain

· Acute Periradicular Periodontitis

· Acute Periradicular Abscess

· Chronic Periradicular Periodontitis with Symptoms

· Phoenix Abscess

· Classification of Endodontic Emergencies

· Trauma

· Cracked Tooth

· Interappointment and Post-obturation Flare-Ups

· Torabinejad M, Walton RE, Managing Endodontic Emergencies. J Am Dent Assoc 1991;122:99-103.  Described emergencies as one of three types:

· Pretreatment emergencies

· Interappointment emergencies (flare-ups)

· Postobturation

Treatment Recommendations:

· Pretreatment - Complete removal of the etiology

· Interappointment – NSAIDS, canal debridement

· Postobturation - Reassurance / NSAIDs / Flexible dosing schedule

· Patients who experienced interapp’t  emergencies have higher incidence of post-obturation pain

· Highest incidence / most severe pain typically occurs during first 24 hrs.

How do we treat diagnoses of acute pain?

· You’ve made the diagnosis, now provide the appropriate treatment ...

How do we treat diagnoses of acute pain?

· Reversible Pulpitis with or without APP

· Remove the etiology (e.g. caries, defective restoration, hyperocclusion)

· Acute Periradicular Periodontitis

· If occlusal trauma, remove the etiology

· If periodontal etiology, evaluate the periodontium and treat accordingly

· If pulpal etiology -  Pulpectomy

· Appointment to complete NSRCT

· Chronic Periradicular Periodontitis with Symptoms

· Pulpectomy

· Intracanal medicament??

· Appointment to complete NSRCT

· Acute Periradicular Abscess / Phoenix Abscess

· Pulpectomy

· Establish drainage through tooth, if possible

· Incision and Drainage (diffuse or fluctuant)

· Gram stain / Culture and Sensitivity 

· Antibiotics??

· Monitor closely with regular F/U appointments

· Obturation appointment

Some common questions...

· Pulpotomy treatment?

· Hasselgren G, Reit C. Emergency pulpotomy: pain relieving effect with and without the use of a sedative dressing. J Endodon 1989;15:254-6.

· 
NSD in pain relief between various dressings (ZOE cement, cotton pellet either 
dry or with eugenol, saline, or camphorate phenol) during pulpotomy

· 
96% had pain relief after pulpotomy

· 
However, inflammation in this study had not progressed beyond the root canal system into the periradicular tissues

(Complete pulpectomy is most desirable treatment modality

· Leave the tooth open or close?

· Weine FS, Healy HJ, Theiss EP, 1975

· 
“If you file, don’t close; if you close, don’t file”

· 
No scientific basis for this

· August DS, 1977

· 
Found minimal treatment complications and a higher success rate (96%) by 
instrumenting and closing on the same visit followed by a dressing change in 
24hrs for abscessed teeth

· Bence R, Meyers RD, Knoff RV, 1980

· 
Noted a positive correlation between length of time a tooth was open and the 
number of attempts before a closed tooth remains asymptomatic 

· 
Therefore, recommend avoiding leaving teeth undergoing RCT open unless there 
is no other way to provide patient comfort

(Avoid leaving teeth open

· Does reducing the occlusion help?

· Creech JL, Walton RE, Kaltenbach R, 1984

· 
NSD in pain (spontaneous and occlusal pressure) levels in mock-occlusal and 
occlusal relief groups

· 
Spontaneous pain levels were significantly related to pre-op pain

· Jostes JL, Holland GR, 1984

· 
Total amount of discomfort did not differ significantly between patients for whom 
the occlusion was left intact and those for whom the occlusion was relieved

(Take pre-op symptoms into account  

· Are antibiotics indicated?

· Pain is not an indication for antibiotics

· Antibiotics are not indicated when a diagnosis cannot be determined or as a panacea for poor technique

· Fouad AF, Rivera EM, Walton RE, 1996

· 
Did not find a demostrable benefit from empiric PCN supplementation in cases of 
localized acute apical abscess which were treated conventionally

· So, when are antibiotics indicated?

· Systemic involvement (fever, malaise, cellulitis)

· Lymphadenopathy

· Inadequate surgical drainage

· Avulsion of luxation injuries

· Prophylaxis of high risk patients (see AHA guidelines)

Interappointment and Postobturation Flare-Ups

· AAE definition:

    - An acute exacerbation of periradicular pathosis after the initiation or continuation of  

     root canal treatment

· Reported incidence ranges from 1.4% to 45%

· Different authors have different definitions

· Treatment options:

· Patient reassurance

· Clean and shape canals / complete debridement

· NSAIDs / narcotics

· Ca(OH)2 dressing

· I & D or trephination

· Antibiotics (systemic involvment)

· Occlusal reduction

· Follow-up

· Why do they happen?

· Naidorf IJ, 1985

· “Pasteur effect” :

· 
Organisms sealed within canal in an anaerobic environment

· 
Tooth is opened, O2 gets in, growth pattern changes fromanaerobic to aerobic 
very quickly (i.e. burst of cellular respiration)

· 
Bacterial antigenic material is pushed into periradicular tissues containing 
antibodies ( complement cascade is triggered ( release of histamine, edema ( 
prostaglandins are synthesized via damage to cell membranes, etc.

· Common factors:

· Presence of pre-op pain

· Necrotic pulp

· Pt taking antibiotics / analgesics before the initial app’t

· Females > Males

· Multiple app’ts

· Retreatments

· Patient flare-ups can best be prevented by:

· Completely instrumenting all canals to working length

· Establish drainage if an acute abscess is present

· What about trephination?

· Moos HL, Bramwell JD, Roahen JO, 1996

· 
Pulpectomy alone provided significantly better post-op pain relief at 4h compared 
with pulpectomy with trephination

· 
Trephination should not be used prophylactically as an adjunct to pulpectomy in 
cases of acute periradicular pain of pulpal origin

Pain Control

·  “3-D” strategy for treating endo pain:


1) Diagnosis - Effective treatment starts with accurate diagnosis


2) Definitive dental treatment - pulpotomy, pulpectomy, extraction, I & D


3) Drugs

· Pre-treat with NSAIDs or acetaminophen when appropriate

· Prescribe “by-the-clock” rather than “prn”

· Use long-acting local anesthetics when indicated

· Use a flexible prescription plan

· Begin with an effective NSAID, prescribe a narcotic only if pain continues

· Consider that some patients are unable to tolerate aspirin-like drugs (e.g. peptic ulcers, asthma, interactions with other meds)

· Non-narcotics suffer from a ceiling in the dose-response curve; Narcotics may be needed to break through this analgesic ceiling

Infections

· Of all situations presenting to the endodontist for eval and treatment, the odontogenic infection has the greatest potential for serious consequences

· Most cases can be managed by early diagnosis, I & D, removal of the source, and supportive therapy

· Spread of infection may be due to mismanagement of the case, unfavorable microbial factors, or unfavorable patient health

· Complicating factors:

· Patient’s general health

· Anatomic location of the problem

· Characteristics of the microorganisms responsible for the infection

· Immediate life-threatening signs (referral to Oral Surgeon or ER stat!):


- Dyspnea


- Dysphagia


- Impaired vision or eye movement (neurologic signs)


- Hoarseness 


- Lethargy


- Decreased level of consciousness


- Severe infection spreading into critical fascial spaces


- Deteriorating course


- Systemic involvment / toxic appearance

· Other signs for referral to O.S.:

· 
- Rapidly progressing infections


- Chronic infection

· 
- Severe trismus

· 
- Moderate to severe dehydration

· 
- Medical concerns / medically compromised

· Assessment:

· Onset

· Duration

· Status

· Symptoms

· Past medical and dental Histories

· Assess patient’s overall health condition

· Present diseases and past illnesses

· Current medications

· Allergies

· Previous treatment for the present dental condition

· Assess for compromised host resistance

· Age

· Nutrition

· Alcohol / drug use

· Psychological state

· Family / social environment

Clinical Signs:

· Toxic appearance

· Patient “looks really sick”

· Paleness

· Rapid respiratory rate

· Rapid, thready pulse

· High fever / chills – shivering

· Lethargic – no energy

· Diaphoretic – cold, clammy sweat

· Respiratory difficulty


- Early stages ( “sniffing position”

 
- Later stages ( respiratory stridor


- Paradoxical breathing – “rocking chair” breathing

· CNS changes


- Decreased level of consciousness – lethargy


- Meningeal irritation – intense headache, stiff neck, vomiting

· Swollen eyelids

· Abnormal eye signs – indicates serious CNS involvement

· Dehydration


- May be caused by pain on swallowing or severe weakness

· Postural hypotension

· Dry mucous membranes

· Fever

· Oliguria – decreased urine output

· Malnutrition

· Continued weight loss

· Muscle wasting 

· Lethargy

· Swollen abdomen

· Vital Signs:

· Temperature – record on both sides


Pyrexia (fever)


- Mild to moderate infection – temp > 99.5°F


- < 102°F – antipyretics not generally indicated


- > 102°F – may indicate septicemia


Hyperthermia


- > 105.8°F – body’s heat regulation if ineffective, requires hospitalization

· Blood Pressure


- Mild to moderate infection – no change


- Severe infection – decrease due to dehydration / septicemia

· Pulse


- Generally increases ~10 bpm for each degree of temperature increase


- Mild to moderate infection – 90-100 bpm


- Severe infection - >100 bpm

· Respiratory rate


- Severe infection - >22 respirations / min with shallow and irregular breathing


- Difficulty in breathing – hospitalize!

· Clinical Exam

· Lymphadenopathy


Enlargement


Tenderness


Fixation to deeper tissues (induration)


Note involved nodal group:


- Submental – drainage of mandibular incisors


- Submandibular – drainage of maxillary and mandibular teeth (except incisors)


- Deep cervical – drainage from submental / submandibular nodes

· Extraoral 


Swelling


Facial asymmetry?


Anatomic location


Size – generalized or localized, “pea”-sized vs. “golf ball”- sized


Tenderness


Color – chronic usually reddish-purple


Sinus tracts


Trismus – note max. opening in mm as a baseline


Dysphagia:


- Mild – hurts to swallow


- Severe – can’t swallow

· Intraoral


Swelling – again, categorize it


Sinus tracts


Discolored teeth


Caries


Periodontal disease


Diagnostic tests


Examination of the oropharynx

· Radiographic

· Panoramic – best overall survey

· Periapicals – most detailed

· Occlusal – augments PAs to give a 3-D view of pathoses

· Additional views? (e.g. lateral neck to view airway)

Outpatient Management of Odontogenic Infections

· i.e. In the dental clinic setting

· Initial treatment:

· Treat or refer the patient

· Based on initial diagnosis and the etiology of the infection

· Don’t forget the Infection Log!

· Goals of treatment:

· Eliminate the source

· Improve patient’s resistance

· Restore anatomic integrity

· Incision and drainage

· Advantages:

· 
Rapidly decreases the number of bacteria

· 
Reduces tissue pressure

· 
Prevents spread of infection by decreasing pressure on tissues

· 
Accelerates healing by rapid removal of pus from tissue

· 
Alters the redox potential of bacteria, preventing growth of anaerobes

· 
Early I & D, even though pus is not obtained, is often clinically successful

· Procedure for I & D:

· 
Decontamination of the site (Betadine, Peridex rinse)

· 
Anesthesia:


- Regional blocks


- Solutions ineffective in decreased pH of inflamed tissue


- Possibility of needle tract infections


- Increases tissue pressure / potential spread of noxious material

· Obtain culture and sensitivity specimen (aspirate with 18g needle prior to incision, submit to lab ASAP)

· Incision

· In healthy tissue

· Most dependent area of swelling

· Subperiosteal

· ½ to ¾ inch incision

· Blunt dissection

· Curved hemostat

· Insert closed then open to separate tissues

· Extend into adjacent spaces

· Insertion of drain

· 
Sterile Penrose tubing / rubber dam sutured into healthy tissue

· Removal of etiology - endodontic therapy or extraction

· Supportive therapy

· Antibiotics?

· Analgesics

· NSAIDs given pre-operatively


Take by-the-clock, NOT prn

· Supportive therapy


Applied heat


Intraoral warm saline rinses


Extraoral warm moist heat compresses


- Vasodilation


- Increase circulation


- Removal of tissue products


- Increased defensive cells into the area


- 20-30min / hr (for extraoral)

· Fluids (8-10 glasses /day)

· Nutrition 

· Rest

· Close follow-up - minimizes risk of severe complications; allows for modification of treatment or referral of patient

· Severity of infection determines frequency of F/U

· Drain removal


Assess whether or not area is actively draining


After resolution of the infection


Usually within 2-7 days 

· Order Gram stain STAT and culture/sensitivity test for a “sterile aspirate”

· Is antibiotic therapy necessary?

· Indications for use of antibiotics
· 
Rapidly progressive swelling

· 
Diffuse swelling

· 
Compromised host defenses

· 
Fascial space involvement

· 
Systemic involvement

· 
Inadequate surgical drainage

· Situations in which use of an antibiotic is not necessary
· 
Chronic, well-localized infections

· 
Minor vestibular abscess

· Antibiotic TherapyGuidelines

· Select an antibiotic with an anaerobic spectrum

· Use larger doses for shorter periods of time
· Selecting the appropriate antibiotic 

· Utilize gram stain results to select initial antibiotic

· Utilize culture and sensitivity results

· No gram stain or C&S results (Penicillin is antibiotic of choice

· Penicillin
· First antibiotic of choice for odontogenic infections 

· Bactericidal interferes with bacterial cell wall biosynthesis

· Spectrum:  Gram+ and - aerobic cocci, most anaerobic rods, Bacteroides, Peptostreptococcus, Fusobacterium, Actinomyces
· Dose:


1-3 gm loading dose 


500mg q6h x 7 days

· Clindamycin (Cleocin)
· Second drug of choice

· Allergic to penicillin

· No improvement after 48 hrs with penicillin

· Bactericidal in larger doses 

· Penetrates bone

· Complication:  pseudomembranous colitis 

· Spectrum:  Gram- anaerobic rods, Gram+ aerobic streptococci

· Dose:


600mg loading dose


300mg q6h x 7 days

· Metronidazole
· Bactericidal (disrupts DNA synthesis)

· Inactive against most aerobic bacteria, so use in conjunction with other antibiotics 

· Complication:  Antabuse effect (don’t drink alcohol while taking this!) 

· Potentiates anticoagulants

· Spectrum:  All anaerobic Gram- rods, anaerobic Gram+ cocci, facultative aerobes are resistant 

· Dose:


500mg q6h x 7 days

Trauma

Etiology and Prevalence of Dental Injuries

· Fractures of enamel or enamel/dentin are most common manifestation

· ~27% are sports related

· ~37% are result of vehicular accidents

· Most commone age: 8-12 age range

· Teeth most often traumatized:

Max central incisors > max lateral incisors > mandibular incisors

· Boys > girls (as high as 3:1)

· Malocclusion may be a predisposing factor (e.g. Angle Class II)

· More than 50% of child abuse involves orofacial trauma – keep in mind when children present with facial trauma

History, Evaluation, and Diagnosis

· History

· Patient interview and data

· When did the injury occur?

· Where did the injury happen?

· How did the injury happen?

· History of previous injury / treatment

· General medical history

· Mental change of status (amnesia, loss of consciousness, drowsiness, vomiting, headaches)?

· Clinical Exam - clean patient of blood and debris from site

· 
Extraoral exam

· 
Intraoral soft tissue exam

· 
Intraoral hard tissue exam

· Radiographic exam

· Baseline testing of teeth (“picture in time” of vitality)

Treatment / Management Guidelines

· 1995 – Treatment of the avulsed permanent tooth: Recommended guidelines of the American Association of Endodontists (AAE)

· In 2001, the International Association of Dental Traumatology (IADT) presented treatment guidelines for tooth and bone fractures in the permanent dentition

· Now adopted by the AAE

Fracture Injuries

Classification of Fracture Injuries

· Traditionally – Ellis Classification

· The Standard – W.H.O. Classification:

· 
Crown Infraction

· 
Uncomplicated Crown Fracture

· 
Complicated Crown Fracture

· 
Crown-Root Fracture (Uncomplicated or Complicated depending on pulpal 


involvment)

· 
Root Fracture

Crown Infraction

· Incomplete fracture or crack of enamel without loss of tooth structure

· Rarely occurs alone; can be sign of concomitant attachment injury

· Use transillumination

· [image: image1]Pulpal complications are extremely rare (0.1%)

· Treatment involves establishing baseline pulp status with routine follow-up (6-8 weeks, 1 year)

Uncomplicated Crown Fracture

· Fracture of the enamel and dentin without pulp exposure

· Common – 1/3 of all dental injuries

· Enamel fx only, smooth sharp edges and use bonded resin if esthetics are a concern

· Dentin is involved, take care to seal dentinal tubules

· Deep dentin exposure ( place Ca(OH)2 base and restore

· Establish a baseline pulp status with routine F/U (6-8 weeks, 1 year)

Complicated Crown Fracture

· Crown fractures involving enamel, dentin, and pulp

· Treatment depended on stage of tooth development, time between accident and treatment, concomitant periodontal injury, and restorative treatment plan
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· Vital Pulp Tissue – changes within the first 24hr are mainly proliferative with inflammation extending less than 2mm into pulp

· Treatment Options: 

· 
Pulpectomy

· 
Vital pulp therapy 


- Non-inflamed pulp


- Bacteria-tight seal


- Pulp dressing

· Pulp capping – Indicated for very recent exposures (<24hr), immature teeth, and possibly mature teeth with simple treatment plans


Rubber dam


CHX rinse


Ca(OH)2 base


Acid-etched bonded restoration

· Partial pulpotomy – “Cvek pulpotomy”


Rubber dam


Remove 1-2mm of pulp tissue with high speed/copious coolant


Dry with sterile cotton pellet – clot is counterproductive at this stage


Ca(OH)2 powder in access opening, then ZOE or GI cement to level flush with 
fractured surface


Acid-etched bonded restoration


94-96% prognosis for success

· Cervical Pulpotomy

· Used if inflammation is suspected to extend beyond 2mm, but not into canals themselves

· Same procedure as with partial pulpotomy, but extending down to canal orifices

· Contraindicated in mature teeth 

· 75% prognosis for success

· Apexification

· Immature teeth with open apices in which standard instrumentation techniques cannot create an apical stop


Confirm working length


Ca(OH)2 placed intra-canal and replaced at 3mo intervals until a hard tissue 
barrier is detected by gentle probing


Obturate completed to level of hard tissue barriers

· Restoration which minimizes forces that could lead to fracture

· 79-96% prognosis for success

· Pulpectomy 

· Indicated for mature teeth if conditions are not ideal for vital pulp therapy 

      (e.g. inflammation, obvious contamination)

Crown-Root Fracture

· Crown-root fracture involving enamel, dentin, cementum

· Also divided into uncomplicated and complicated:
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· Accounts for 5% of all dental trauma

· Pulpal considerations are identical to the crown fracture category with additional concern regarding attachment involvement

· Treatment Options

· No pulpal involvment ( Remove coronal fragment and restore

· Pulp exposed and fracture is minimal ( treat as a crown fracture with pulpectomy and restore

· If fracture extends to level making restoration impossible, consider fragment removal, followed by one of the following to restore:

· Gingivectomy and possible ostectomy

· Orthodontic extrusion

· Surgical extrusion

· If fracture too severe, extraction is warranted

Root Fracture

· Fracture of the cementum, dentin, and pulp

· Comprise < 3% of dental traumas

· Rarely seen in immature teeth, but when they are prognosis is good

· Take multiple radiographs to diagnose (i.e. vertically angulated)

· Necrosis of apical portion is rare; coronal necrosis occurs in ~25% of cases

· Pulpal status often unclear for several months

· Rigid splinting required for (> 2 mos?)

· Factors influencing healing


Extent of injury


Healing capacity of pulp and periodontium


Stage of root development


Pulpal dimensions


Presence of restorations


Amount of time between injury and treatment


Degree of luxation of the coronal segment (must be immobilized)

(2 critical treatment procedures for healing are repositioning of the coronal segment and a rigid splint (Hjorting-Hansen, Andreasen)

· Herweijer JA, Torabinejad M, Bakland LK, 1992


- Looked at healing of horizontal fractures


- Repair consisted of hard tissue deposition, which seemed to originate from the 
PDL


- Occurred only in the presence of vital pulp tissue


- Vital pulp tissue and healthy periodontium are required for repair to occur


- Pulpal necrosis and chronic inflammation characterize non-healing

· Four type of possible healing


- Healing with calcified tissue (A)


- Healing with interposition of connective tissue (B)


- Healing with interposition of bone and connective tissue (C)


- Healing with interposition of granulation tissue (D)


[image: image2]
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· Feiglin B, 1995 


-Describes clinical management of transverse root fractures


-Three zone of fracture are described, as well as their treatment:


Zone 1 – 5mm below the alveolar crest to the apex



Easiest type to treat; no treatment necessary



Watch and observe


Zone 2 – Alveolar margin to 5mm below it



Potentially most difficult to treat



Splinting is mandatory



If removal of coronal segment is necessary and apical segment is 



salvageable, may also require:



Crown lengthening



Orthodontic extrusion



Surgical extrusion


Zone 3 – Above the level of the alveolar crest 



Crown needs to be sacrificed



Remove coronal segment



Gingival recontouring



NSRCT



Post and core / crown

Luxation Injuries

· Are the most commonly reported dental injury comprising 30-44% of all traumatic dental injuries

· Sub-categories:

· 
Concussion

· 
Subluxation

· 
Intrusive luxation

· 
Extrusive luxation

· 
Lateral luxation

Concussion

· No displacement, normal mobility, sensitivity to percussion

· Usually results in limited trauma to tooth and supporting periodontium

· Normal radiographic appearance

Concussion

· Treatment:

· 
Baseline vitality testing 

· 
Occlusal adjustment

· 
Soft diet

· 
Refrain from NSRCT at this point as false negative vitality is likely

· 
Recall and re-eval pulp vitality at 3wks, 3, 6, 12 mos

Subluxation

· No displacement of tooth, increased mobility, sensitivity to percussion

· Similar to concussion, except there is more extensive trauma to the periodontium (possible tearing of PDL fibers)

· Vascular supply remains intact

· Radiographic appearance is usually normal

· Treatment:

· 
Treatment and re-eval is identical to concussion injury

Lateral Luxation

· Displacement labially, lingually, distally, or incisally

· In adults, often involves fracture of the alveolar plate
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· Treatment:

· 
Profound local anesthesia

· 
Reposition tooth with digital pressure (should “pop” into place)

· 
Compress bony plates

· 
Acid-etch splint for 3 wks

· 
If breakdown of marginal bone occurs, longer interval of 6-8 wks may be 



necessary

· 
Re-eval with vitality tests with an observation period of up to 12 mos

· 
Sensitivity of pulp may not return even past 12 mos

· 
If necrosis, infection, or radiographic breakdown is noted initiate NSRCT 



immediately

Extrusive Luxation

· Displacement in a coronal direction

· Treatment is identical to that of lateral luxation
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Intrusive Luxation

· Displacement in an apical direction into the alveolus

· Most damaging of luxation injuries 


· Causes extensive damage to the pulp and supporting structures

· Results in 100% pulpal necrosis in teeth with closed apices

· Has the highest rate of resorption of all the luxation injuries

· Treatment:

· 
With immature pulp (open apex), tooth normally re-erupts spontaneously

· 
Mature teeth (closed apex) – orthodontic extrusion is indicated

· 
Usually takes 2-3 weeks

· 
May also consider surgical repositioning

· 
Prophylactic NSRCT

· 
Short-term Ca(OH)2 to help arrest inflammatory resorption?
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Avulsions

· Characterized by complete displacement of tooth from its socket

· Age 7-10 is most common time

· Max central incisor most frequently involved

· Pulp necrosis is ~100%

· Treatment goal is prevention of pulpal infection and minimizing attachment damage (i.e. PDL cells)

· Timely initiation of therapy is critical 

· Can be initiated by someone other than dental health professional (e.g. Mom, coach)

· Treatment outside the office

· Tooth should be handled by the crown and root gently rinsed (not excessively)

· Gently replace tooth into socket

· Proceed immediately to dental office

· Storage of tooth for transport to the dental office 

· 1) Hank’s balanced salt solution (HBSS) is the medium of choice 


- “Save-A-Tooth” – (no longer sold; Save-A-Tooth Inc.)


- “EMT Toothsaver” (manufactured by SmartPractice; www.smartpractice.com)
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· 2) Milk


- Favorable pH, osmolarity, low bacteria count


- Maintains vital PDL up to 3hrs.

· 3) Saliva (vestibule)


- Not ideal due to incompatible pH, osmolarity, presence of bacteria


- However, does allow 2hrs of storage if other mediums unavailable

· 4) Water


- Not good due to its hypotonicity


- Causes rapid cell lysis

· Contact lens solution and sports drinks are not suitable 

· Critical links in treatment chain:

· Storage / extraoral dry time

· Replenishment of PDL cells

· Protection of the root

· Elimination of infection

· Physiologic splinting

· Timely pulp extirpation

· Ca(OH)2 dressing 

(Time is of the essence(
· Goal of replantation is preservation of PDL since pulpal necrosis is 100%

· Treatment

· Extraoral dry time > 60min

· New guideline is to immerse tooth in 2.4% NaF (pH 5.5) for a minimum of 5min

· If available, fill the socket with Emdogain prior to replantation

· Prescribe systemic antibiotics

· Doxycycline (for patients not susceptible to TCN staining) or Pen VK to prevent bacterial invasion of  necrotic pulp

· Don’t forget to refer to physician concerning need for tetanus booster (esp. if tooth has come into contact with soil)

· Splinting – Apply flexible (physiologic) splint for one week

· NSRCT should be initiated in 7-10 days

· Splinting principles:

· Splints should:


- Be applied without delay due to lab processing


- Stabilize the injured tooth in normal position


- Provide adequate stabilization throughout period of immobilization


- Be esthetic (if possible)


- Allow for physiologic movement in avulsions; (be rigid in root fractures / -
alveolar fractures)


- Be easily removed

· Splints should not:


- Traumatize the tooth during application or removal


- Damage gingiva or promote caries


- Interfere with occlusion or articulation


- Interfere with endodontic therapy

· Splint materials:

· Non-rigid / Physiologic

· 20-30lb monofilament nylon (fishing line) bonded via acid-etched resin

· Titanium trauma splint (TTS)  


- Made of 0.2mm of pure titanium


- Comes in 52mm and 100mm lengths

· Rigid

· Arch-bar wire

· Heavy gauge orthodontic wire

· Direct resin bonding

· Healing sequelae 

· Normal – occurs only if innermost cell layers on the root surface remain vital

· Revascularization of pulp in immature teeth is possible (width of apical foramen >1mm)

· Surface resorption – self-limiting


- Shows repair with new cementum


- Not necessarily detectable radiographically

· Inflammatory resorption


- Infiltration of necrotic tissue and toxins along dentinal tubules to the periodontal 
tissues, provoking an inflammatory response
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· Replacement resorption (ankylosis)


- Fusion of alveolar bone and root surface


- No effective treatment is currently available 


[image: image5]
· In conclusion:

· Maintenance of the PDL has a critical impact on the tooth’s resistance to resorption following replantation

· See separate chart for AAE guidelines for avulsed teeth
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