
Knowledge of oral health professionals of
treatment of avulsed teeth

In recent years the incidence of accidents associated
with traumatic dental injuries has increased. The
incidence of dental trauma as a result of falls, bicycle
accidents, skateboards and other sports activities is
higher in children and adolescents and maxillary
incisors are the teeth most commonly affected (1–4).
More than 30% of accidents occur at home and
about 25% occur in school (2). Overjet, maxillary
incisor exposure and interlabial gap are predispo-
sing factors that increase the risk of trauma-associ-
ated dental injuries (5, 6).

Avulsed teeth represent about 16% of dental
injuries (1). When a tooth is avulsed, extensive
damage to the pulp and the periodontal tissues
result in complications such as pulp necrosis,
periapical inflammation and root resorption.
Replacement root resorption is the most frequent
complication associated with replanted avulsed
teeth (1). Extra-alveolar dry time and the storage
media used to transport the tooth are critical factors
for successful and long-term outcomes (7–9). Treat-
ment is often complex, time-consuming, expensive
and requires multidisciplinary approaches such as

endodontic and periodontal treatment, surgery,
orthodontic movements and esthetic coronal restor-
ation (1, 10, 11). Replantation-associated root
resorption can often result in complications such
as infra-occlusion leading to poor esthetics, tilting of
adjacent teeth, loss of function and eventually loss of
the affected teeth (1, 10). The benefit of tooth
replantation in such cases is mainly the time gained
to establish an optimal permanent treatment plan
and preservation of the width of the alveolar bone.

Recently, the guidelines suggested by the Ameri-
can Association of Endodontists (AAE) and the
International Association of Dental Traumatology
(IADT) for treatment of avulsed teeth have been
updated, with significant changes from previous
versions (12, 13). It is expected that oral healthcare
professionals be familiar with these recommenda-
tions in order to provide the most effective treat-
ment for their patients and to take part in the
education of their communities. Several studies have
attempted to assess the knowledge of different
populations including dentists, physicians, school-
teachers, parents and sports coaches (14–19) regard-
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Abstract – The management and immediate treatment of an
avulsed permanent tooth will determine the long-term survival of
the tooth. The aim of this study was to evaluate the knowledge of
oral health professionals on the new guidelines for emergency
treatment of avulsed teeth. A 12-item questionnaire was distri-
buted among general dentists, specialists, dental hygienists and
dental assistants attending Continuing Education courses at the
School of Dentistry, University of Southern California, between
2003 and 2004. This study reports only on the general practi-
tioners who comprised 83% of the participants. The results
revealed an uneven pattern of knowledge among them regarding
the emergency management of an avulsed tooth. Statistically
significant associations were related to the participants’ previous
dental trauma education and their age. In conclusion, there is a
need to improve the knowledge of general dentists in the current
guidelines for emergency treatment of avulsed teeth.
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ing the emergency treatment of avulsed teeth. Most
of these studies highlighted the need for better
communication between dental professionals and
the community and for effective implementation of
educational campaigns.

In light of dental professionals having a primary
role in treating dental traumas, the purpose of this
study was to assess their knowledge of the new
guidelines for emergency treatment of avulsed teeth.
In doing so, associations between knowledge of
recommended treatment modalities for an avulsed
tooth and previous dental trauma education, age of
participants, and number of years of clinical
experience were examined.

Material and methods

A 12-item questionnaire was distributed among
general dentists, specialists, dental hygienists and
dental assistants attending Continuing Education
courses at the School of Dentistry, University of
Southern California, between 2003 and 2004. The
questionnaire included four items on practice and
demographics and eight multiple-choice questions
regarding dental trauma background and know-
ledge (Table 1). Over a period of 4 months, 1200
questionnaires were distributed. Questionnaires
were individually distributed and confidentiality
was assured, as participants were not required to
give their names or any other identifying informa-
tion. Participation was voluntary and data obtained
from returned questionnaires were entered into an

SPSS database and statistically analyzed using the
Pearson chi-square test at P < 0.05 level of
confidence.

Results

Frequency of responses is reported as a percentage of
the total number of respondents for each question,
and for questions 9–13, a percentage within groups
also is provided. Of the 1200 questionnaires, 202
were completed and returned. Of these, 167 partic-
ipants (82.7%) were general practitioners and 35
participants (27.3%) were other oral health profes-
sionals (Table 2). Because the sample size for the
remaining groups was as small as 0.5%, data are
presented only for the 167 general dentists. Of these,
over 85%, were between the age of 35 and 64, with
64% having more than 16 years of experience and
practicing at least 30 h per week (Table 3). Ninety
percent of participants responded that they had
previously received education regarding the man-
agement of an avulsed permanent tooth, with nearly
half reporting it was more than 5 years ago.

Table 1. Questions used in the survey questionnaire

1 Please indicate your profession. If you are a
specialist, please indicate your specialty

2 Please specify your age
3 Years of professional experience
4 Practice hours/week
5 Have you ever received advice or education

on what to do in the event of an accident
where a permanent tooth has been avulsed?

6 Have you ever treated an emergency trauma
case immediately after a permanent tooth
was knocked out?

7 Should an avulsed permanent tooth be replanted?
8 How urgent is it to seek professional help if a

permanent tooth has been avulsed?
9 You were informed by telephone that a child

was injured and a permanent tooth was
avulsed. Which of the following treatments
would you recommend?

10 Do you think that a primary tooth that has
been avulsed should be replanted?

11 If a permanent tooth to be replanted
had fallen onto the ground and was
covered in dirt, what would you recommend?

12 If a tooth could not be replanted on the site
of injury, how would you recommend
transporting it to the dental office?

Table 2. Distribution of oral health professionals completing the ques-
tionnaires (n ¼ 202)

Group n (%)

General dentists 167 (82.7)
Pedodontists 13 (6.4)
Dental assistants 6 (3)
Periodontists 5 (2.5)
Dental hygienists 4 (2)
Orthodontists 3 (1.5)
Oral surgeons 2 (1)
Endodontists 1 (0.5)
Prosthodontists 1 (0.5)

Table 3. Percentage distribution of age, years of experience and weekly
practice hours of the oral health professionals included in the study

%

Age
<35 3.6
35–44 31.9
45–54 33.7
55–64 19.3
>65 11.4

Years of experience
<5 2.9
5–10 13.6
11–15 19.3
16–20 15.0
>20 49.3

Weekly practice hours
<10 3.7
10–19 6.7
20–29 15.6
30–40 62.2
>40 11.9
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The majority of participants (53.3%) correctly
responded that they would not replant an avulsed
permanent tooth in every case, while 29.3% respon-
ded that they would (Table 4). Regarding replanta-
tion of an avulsed primary tooth, 85.3% correctly
responded that they would not replant, while 14.7%
responded that they would. Most participants
(81.3%) recognized the urgency for seeking profes-
sional care in <30 min with an additional 16.9%
recognizing this should occur within 1 h of tooth
avulsion (Table 5). When asked what would they
recommend over the phone when informed of such
an injury, the majority (68.9%) incorrectly recom-
mended placing the tooth in milk and seeking care,
whereas only 24.4% accurately recommended
replanting the tooth back into its socket as soon as
possible and seeking care immediately (Table 6).
Over 60% correctly recommended washing an
avulsed tooth gently with water when it falls onto
the ground (Table 7) and over 53% correctly
identified that when the tooth could not be replanted
in the site of injury it should be transported to the
dental office in fresh milk (Table 8). Interestingly,
30% of participants responded incorrectly that they
would recommend transporting the avulsed tooth in
the patient’s mouth.

Cross tabulations were then examined between
knowledge of emergency treatment and partici-
pants’ previous dental trauma education, age, and

years of experience. Four statistically significant
associations were found. The first two were between
previous dental trauma education and

1 having ever treated an emergency trauma case
immediately after a permanent tooth was knocked
out (Q6) (v2(3) ¼ 12.948, P < 0.005);

2 the urgency in seeking professional help (Q8),
(v2(3) ¼ 18.984, P < 0.025).
The last two significant associations were found

between age and
3 what to do in the event of an accident where a

permanent tooth has been avulsed and recom-
mended treatment provided via telephone (Q9)
(v2(8) ¼ 18.807, P < 0.016) (Table 9);

4 recommended emergency treatment on how to
transport a tooth when could not be replanted (Q12)
(v2(16) ¼ 37.185, P < 0.002) (Table 10).

In the case of the first significant finding, only
60%, including those reporting no education,
reported having ever treated an emergency invol-
ving a traumatic dental injury associated with an
avulsed permanent tooth. In the second significant
association, the majority of those in each group
recognized the need to seek care within the first
30 min. Although statistically significant, in the
third case of recommended treatment provided via
telephone, the overwhelming majority answered
incorrectly by recommending the tooth be put in
cold milk. Also, this response was independent of
age group (Table 9). However, in examining trends
among the age groups, a higher percentage of

Table 4. Percentage distribution of responses whether an avulsed
permanent tooth should be replanted (question 7)

Response %

Yes, in all cases 29.3
Yes, except in cases of avulsion of multiple teeth 6.0
Yes, except in cases of an unconscious patient 10.8
Not in all cases 53.3
Never 0.5

Table 5. Percentage distribution of responses regarding urgency to seek
professional help once a tooth has been avulsed (question 8)

Response %

As soon as it happens, <30 min 81.3
Within 30–60 min 16.9
Within a couple of hours 0.6
Within 24 h 1.2

Table 6. Percentage distribution of responses of the recommended
emergency treatment for an avulsed permanent tooth on site of injury
given over the phone (question 9)

Response %

Wrap the tooth in a clean gauze and seek care 6.7
Replant tooth as soon as possible into socket and seek care 24.4
Place tooth in cold fresh milk and seek care 68.9

Table 7. Percentage distribution of responses of recommended treatment
on site of injury in case an avulsed tooth has fallen onto the ground
(question 11)

Response %

Scrub tooth gently with tooth brush 3.2
Wash tooth gently with water 60.5
Rinse tooth with chlorhexidine or another antiseptic 11.5
Put tooth as is back to the socket 1.3
Keep tooth in patient’s mouth until arrival to dentist 20.4
Place tooth in milk 1.9
Rinse tooth with saline 0.6
None 0.6

Table 8. Percentage distribution of responses of recommended transport
media of an avulsed tooth from the site of injury to the dental office
(question 12)

Response %

Water 3.9
Patient’s mouth 30.1
Paper tissue 2.0
Fresh milk 53.6
Alcohol 0
Saline solution 10.5
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younger participants answered correctly.
Conversely, a lower percentage of older participants
answered correctly.

The last statistically significant finding was
between the age of participants and recommended
emergency treatment on how to transport a tooth
when could not be replanted (Table 10). In this case, the
majority answered correctly by recommending the
tooth be transported in cold milk, followed by a
substantial percentage (30%) within the age groups
indicating they would transport an avulsed tooth in
the patient’s mouth. The one exception to selecting
this mode of transportation was those over the age
of 65.

Years of experience were not found to be
statistically significant. However, in terms of
recommended treatment, whether the tooth could be
replanted or not, over half recommended placing the
avulsed permanent tooth in milk (Tables 11 and
12). When the tooth could be replanted into the
socket, <20% recommended doing so. Very few
respondents recommended wrapping the tooth in
gauze. When the tooth could not be replanted, the

second choice was to transport the tooth in the
patient’s mouth. This was followed by transporting
the tooth in saline solution. Although no significant
associations were found, those with more recent
education, i.e., the percentage within each group,
appear to correctly recommend replanting the
tooth (Table 13).

Discussion

Treatment guidelines for avulsed teeth are required
to assist dentists, as well as other oral healthcare
professionals, in delivering the best care possible and
in the most efficient manner (13). In addition,
knowledge of the appropriate treatments can reduce
stress and anxiety for both patients and the dental
team. Therefore, it is important to promote aware-
ness and up-to-date information among profession-
als as well as groups at risk regarding prevention and
emergency treatment modalities. Correct applica-
tion of these techniques immediately after the
traumatic injury should improve both short- and
long-term outcomes (13).

Table 9. Association between age of participants and recommended emergency treatment for an avulsed permanent tooth provided over the telephone

Age of participants

Wrap in gauze Replant into socket Place in milk

% of total % within group % of total % within group % of total % within group

<35 0 0 1.2 40.0 1.8 60.0
35–44 0.6 1.9 9.2 28.8 22.1 69.2
45–54 1.2 3.6 9.8 29.1 22.7 67.3
55–64 1.8 9.4 3.7 18.8 14.1 71.9
>65 3.1 26.3 0.6 5.3 8.0 68.4

v2
(8) ¼ 18.807, P < 0.016.

Table 10. Association between age of participants and the three most recommended transport media in case an avulsed permanent tooth could not be
replanted on site of injury

Age group

Patient’s mouth Fresh milk Saline

% of total % within group % of total % within group % of total % within group

<35 0.7 20.0 2.6 80.0 0 0
35–44 10.5 33.3 19.7 62.5 0 0
45–54 11.8 34.6 15.1 44.2 5.3 15.4
55–64 7.2 37.9 9.2 48.3 3.4 0.7
>65 0 0 6.6 55.6 4.6 38.9

v2
(16) ¼ 37.185, P < 0.002.

Table 11. Years of experience of participants and recommended emergency treatment for an avulsed permanent tooth on site of injury given over the phone

Years of experience

Wrap in gauze Replant into socket Place in milk

% of total % within group % of total % within group % of total % within group

<5 0 0 0 0 2.9 100
5–10 0 0 0.7 5.3 13.1 94.7
11–15 1.2 6.9 6.6 34.6 10.9 57.7
16–20 0 0 3.6 26.3 10.2 73.7
>20 5.6 10.6 8.8 17.4 35.0 69.6
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The results of this study revealed an uneven
pattern of knowledge among the participating
general dentists regarding the emergency manage-
ment of an avulsed tooth. The vast majority of
participants reported that they would not replant an
avulsed primary tooth. This response is in accordance
with the current guidelines and recommendations of
the IADT (13). This also is in agreement with the
findings of Stokes et al. (15) who reported 83% of
dentists unwilling to replant primary teeth. Regard-
ing permanent teeth, most participants in this study
responded that they would not replant an avulsed
permanent tooth in every case, an approach that
also was recommended by the AAE and IADT (12,
13). It has been recognized that avulsed teeth
presenting extensive caries, or severe root damage,
should not be replanted. In addition, it has been
recommended not to replant teeth with open apices
that remained in dry conditions for more than 1 h
(13). However, almost 30% of our participants
responded that they would replant a permanent
tooth in every case (Table 4). Other studies showed
even a higher tendency for dentists to replant a
permanent tooth in every case (15). It seems that the
tendency of general dentists to save teeth at any cost
may have increased their willingness to replant teeth
in every case.

The majority of participants, 81%, were aware of
the urgency to seek help as soon as possible, within
30 min of the accident. This is in agreement with
findings reported also in other studies (15, 16) and
with the current recommended guidelines of the
AAE and IADT (12, 13). It has been well established
that preservation of the periodontal ligament vitality
and avoidance of unnecessary additional damage to

the root will enhance the prognosis of the replanted
tooth (7–9). However, when asked for their prefer-
ence for emergency treatment (Table 6), almost an
average of 69% of our participants incorrectly
recommended placing the tooth in cold milk, while
<25% correctly recommended replanting the tooth
back into its socket as soon as possible. Replanting
the tooth appears to be more common with more
experienced dentists (Table 11) and with those who
received education regarding dental trauma within
the last 3 years (Table 13). In this regard, it is clear
that professionals who did not receive any previous
education in management of dental trauma did not
consider this alternative at all. In addition, it seems
apparent that some confusion exists among study
participants regarding the immediate treatment of
the avulsed tooth. Although, placing the avulsed
tooth in fresh cold milk may be a good strategy for
transporting the tooth from the site of injury to the
dental office, the current guidelines clearly recom-
mend that, whenever possible, the avulsed tooth
should be replanted back into its socket as soon as
possible (12, 13).

The majority of our study participants followed
the recommended guidelines for treatment of the
avulsed tooth in case it has fallen onto the ground
(Table 7). In such cases, a gentle wash of the
contaminated surface with water is recommended
prior to replantation. In addition, more than half of
the participants chose fresh milk as the transport
medium when the tooth could not be replanted on
the site of injury (Table 8). This is in agreement with
the current guidelines. However, Hamilton et al.
(16) reported that in their study more than 90% of
participants suggested milk as the best storage

Table 12. Years of experience of participants and the three most recommended transport media in case an avulsed permanent tooth could not be replanted
on site of injury

Years of experience

Patient’s mouth Fresh milk Saline

% of total % within group % of total % within group % of total % within group

<5 0 0 3.2 100 0 0
5–10 2.4 17.6 9.5 70.6 0.8 5.9
11–15 4.8 24.0 11.9 60.0 1.6 8.0
16–20 7.1 52.9 3.2 23.5 1.6 11.8
>20 12.7 25.4 27.0 54 7.1 14.3

Table 13. Previous dental trauma education and recommended emergency treatment for an avulsed permanent tooth on site of injury given over the phone

Years from last education (%)

Wrap in gauze Replant into socket Place in milk

% of total % within group % of total % within group % of total % within group

<3 (25.7) 0.6 2.4 9.1 35.7 15.9 61.9
3–5 (16.2) 0.6 4.0 4.9 32.0 9.8 64.0
>5 (48.5) 4.3 8.6 10.4 21.0 34.8 70.4
No education (9.6) 1.2 12.5 0 0 8.5 87.5
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medium for avulsed teeth. Our findings do not agree
with those of Stokes et al. (15) who reported that
professionals were equally divided between cold
milk and tap water. Interestingly, 30% of our
participants replied that they would transport the
tooth in the patient’s mouth, a modality that does
not follow the current guidelines and at the same
time carry the risk of having the tooth inhaled or
swallowed by the patient on his way to the dental
office.

There were several limitations to this descriptive
study, including the use of a convenience sample
and lack of a control group. Although results may be
similar to other studies, extrapolation of these results
to other oral healthcare providers either in the
United States or in other countries should be done
with extreme caution. In addition to the above
limitations, the participants comprise a specific
group of general dentists, those who attend Con-
tinuing Education courses. Also, most of them
reported receiving previous education regarding
dental trauma. Finally, the return rate of the
completed questionnaires was low.

Conclusions

In conclusion, there is a need to improve the
knowledge of oral health professionals in the current
guidelines for emergency treatment of avulsed teeth.
Knowledge improvement is mandatory as such
injuries present multiple challenges for the dental
team as well as complications to the patient that can
result in life-long, time-consuming and costly treat-
ments and maintenance. Recently, knowledge-
based systems, derived from artificial intelligence
technology, also were suggested to assist in clinical
situations involving traumatized teeth where the
dentist has limited experience or knowledge (20).
This system uses a computer program that contains
human knowledge, is capable of giving advice by
inferring from this knowledge, can justify the advice
given, and the knowledge can be maintained
independent of the program. Oral health profes-
sionals should use all means to enhance their
knowledge of existing treatment strategies and
consequently improve patient’s quality of life fol-
lowing dental trauma.
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