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Abstract
Purpose: This study was designed to assess the sequelae and prog-

nosis of intruded primary incisors.
Methods: Of 196 children who visited the emergency clinic due

to intrusion of 310 maxillary primary incisors, 110 children (172
teeth) were available for follow-up examination (study group).
Eighty-six children (138 teeth) did not show for the follow-up ex-
amination (non-respondents group). Male/female ratio was 1.7:1.
Age range of children at time of injury was 12-72 months (mean
28). Follow-up time ranged between 0 and 59 months (mean 27).

Results: Fifty-seven percent of all teeth were completely in-
truded. In 80%, the root was pushed labially. All but two ankylosed
teeth re-erupted, and 37% of these re-erupted into an ectopic po-
sition. Completely intruded incisors re-erupted into an ectopic
position in a higher percentage (45%) than partially intruded teeth
(30%). Fifty-two percent of the teeth presented pulp canal oblit-
eration (PCO). Sixty-four percent of the completely intruded
incisors presented PCO compared to 40% of partially intruded
teeth. Arrest of dentin apposition was found in 15% of the teeth,
and was not affected by the degree of intrusion. Twenty-three teeth
were extracted shortly after the injury due to suspect of contact with
the developing permanent successor (19 teeth) and severe caries (4
teeth). Sixty-eight percent of the intruded teeth survived more than
36 months after the injury. Twenty-three percent were extracted
due to periodontal breakdown and 5% due to repeated trauma.
Antibiotic therapy did not have any effect on the survival rate.

Conclusion: The majority of intruded primary incisors may re-
erupt and survive with no complications after more than 36 months
post trauma even in cases of complete intrusion and fracture of the
labial bone plate. (Pediatr Dent 21:243-248, 1999)

Intrusive luxation has been defined as “displacement of the
tooth deeper into the alveolar  bone”.1 Some authors found
intrusion to be the most common type of injury to the pri-

mary incisor region,2, 3 while others reported intrusion to
comprise 8-22% of all luxation injuries of primary anterior
teeth.4-7 A tooth can be completely intruded when it is com-
pletely embedded in the surrounding tissues, or partially
intruded when the incisal edge of the crown is visible. The apex
of the root is sometimes directed toward the permanent tooth
bud or (more often) labially with or without fracture of the
labial bone plate. The intruded primary incisor will in most
cases re-erupt within 1-6 months without any pathologic se-
quences.1,2,6 Complications associated with intrusion may affect
the injured teeth or their permanent successors. Pulp necrosis,
periapical inflammation, external root resorption, ankylosis,

pulp canal obliteration (PCO), and fusion with the crown of
the permanent tooth bud, were all mentioned as sequelae fol-
lowing intrusion.8 The effect of intrusive luxation of primary
incisors on the permanent successor has been widely investi-
gated and reported in the literature.1,9,10 However, except for
some limited data6 no publications were found in the litera-
ture that report on the prognosis of intruded primary incisors.
The purpose of this retrospective study was to analyze the major
characteristics, the prognosis and sequelae of intrusion of pri-
mary incisors.

Methods
The target population were children who sought treatment for
intrusion of maxillary primary incisors at the emergency clinic
of the Hebrew University-Hadassah School of Dental Medi-
cine in Jerusalem, Israel, between May 1991 and December
1996. Of 218 files of children with intruded primary incisors,
22 files could not be traced leaving a group of 196 children.
Required data was retrieved from files of children who allowed
at least 12 months of follow-up after the initial visit. When data
was missing or children did not return for the 12 month
follow-up examination, an invitation letter was sent. Non-re-
spondents were again invited by telephone.

Eighty-six children who did not show for the follow-up
examination even after a telephone call comprised the non-re-
spondents group. The other 110 children comprised the study
group.

Basic data on the children and the injury were collected from
the files of children of both groups. The data included demo-
graphic details, age at time of injury, type of teeth intruded,
degree of intrusion (complete or partial), direction of the apex
(labial, palatal), fracture of labial bone plate (yes, no), and an-
tibiotic prescription provided (yes, no). Direction of the apex
was determined by one or more of the following signs:
• inclination of the crown
• palpation of the soft tissue above the affected teeth
• presence of submucosal hemorrhage
• imaging of the teeth in periapical and lateral extra-oral ra-

diographs.
The lateral extra-oral radiograph was used to determine frac-
ture of the labial bone plate.

The following parameters were checked at the follow-up
examination:
• repeated traumatic injury experienced since the intrusion
• pulpectomy and root canal filling to the injured tooth
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• extraction
• degree of re-eruption (fully or only partially)
• tooth position after re-erupted (normal or ectopic).

The teeth were clinically evaluated for increased mobility,
sensitivity to percussion, sound produced during percussion
(dull, normal, or metallic), and discoloration (type of color
change). Periapical radiographs were exposed and evaluated for
external and internal root resorption, periapical radiolucency,
expansion of the periodontal ligament, arrest of dentin appo-
sition, and pulp canal obliteration. The reason in case of
extraction (e.g. pushed against the permanent tooth, periodon-
tal breakdown) or tooth loss (avulsion due to repeated trauma)
was also recorded. Periodontal breakdown was defined as the
condition in which teeth present sensitivity to percussion, in-
creased mobility, and expansion of the periodontal ligament
with or without external root resorption.

In order to evaluate the influence of age on various factors
associated with intrusion, the children were assigned to one of
three groups (12-23 months, 24-35 months and 36 months
or more) depending on the age they experienced the injury.
Data were statistically analyzed using the χ2 test. The Fisher
Exact test was used when χ2 test was not suitable.

Results

Characteristcs of intrusion of primary incisors

The age of the children at time of injury ranged between 12
and 72 months with a mean of 28 months and median of 25
months. The distribution of age in the non-respondents group
was similar to that of the study group.

Boys experienced intrusive luxation more than girls (63%
and 37% respectively; ratio 1.7:1). Sixty-four percent of girls
returned for the follow-up examination compared to 36% in
the non-respondents group; however, this difference was not
statistically significant. The boy/girl ratio in the 2-, 3-, and 4-
year-old children was 1.6:1, 1.6:1, and 1.7:1, respectively, with
no significant difference between the groups.

Fifty-seven percent (111/196) of all children had only one
intruded maxillary primary incisor each, 34% (66/196) had two
intruded teeth each, 4% (9/196) had three affected teeth, and
5% (10/196) of the children had intrusive luxation of all four
maxillary primary incisors. No significant difference was found
between the study and the non-respondents groups.

Table 1 shows that 58% (180/310) of the teeth were only
partially intruded and 39% were completely intruded. In the
study group, however, 69% of the teeth examined were ini-
tially completely intruded compared to only 31% in the
non-respondents group. This difference was significant
(P<0.005).

The apices of more than 80% of the 310 intruded teeth were
pushed labially, with no significant difference between the study
and the non-respondents groups.

Survival rates and extraction

Nineteen of 310 intruded teeth were suspected of being pushed
against the bud of the permanent successor and were referred
for extraction at the initial visit. Four additional teeth were
extracted at the initial visit due to sever caries lesions leaving a
total of 149 teeth for follow-up evaluation. Table 2 shows the
survival rate of these teeth after different follow-up periods.
Sixty-eight percent (101/149) of the intruded teeth survived
more than 36 months after the injury. Indications for extrac-
tion of intruded primary teeth after a follow-up period
periodontal breakdown (27%; 40/149) and repeated trauma
(5%; 8/149). Of the 40 teeth extracted due to periodontal
breakdown, 63% (25) were completely intruded at the initial
injury and 37% (15) were only partially intruded. This differ-
ence was significant (P<0.05). Fracture of the labial bone during
intrusion was not found to have any effect on loss of teeth due
to periodontal breakdown.

Analysis of sequelae of intrusion in the study group

Follow-up time ranged between 0 and 59 months. The mean
follow-up time (excluding immediately extracted teeth) was 27
months.

•Significant difference (P<0.005).

Degree of Study Non-respondents Total
intrusion N=172 N=138 N=310

Partial 46% 54% 58%

Complete 69%• 31%• 39%

Unknown 67% 33% 3%

Total 55% 45% 100%

Table 1. Teeth with Partial or Complete Intrusion
in the Study and Non-respondent Groups

Follow-up time
after injury Extracted teeth Survival rate
(month) N N      %

Initial visit 23 149• 100

1-6 15 134 89

7-12 5 129 87

13-24 17 112 75

25-36 7 105 70

>36 4 101 68

•Number of teeth available for follow-up evaluation.

 Table 2.   Survival Rates of Intruded Primary Incisors
at Different Follow-up Periods

Fig 1.  Clinical view of a maxillary primary incisor with its labial surface
facing the palate.  The tooth was twisted 90 degrees during intrusion and
another 90 degrees of rotation in the same direction during re-eruption.
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One hundred and twenty three teeth were available for the
follow up evaluation of re-eruption. Of these, 88% (109) re-
erupted fully, 10% (12) did not return to the occlusal plane,
and 2% (2) failed to re-erupt due to ankylosis diagnosed by
firm stability and metallic sound produced by percussion. Fail-
ure to re-erupt to the occlusal plane was often associated with
pacifier or thumb sucking or tongue thrust. These teeth, how-
ever, did not present more clinical or radiographic pathologic
signs than the fully re-erupted teeth. Fracture of the labial bone
during intrusion was not a significant factor influencing the
ability of the teeth to re-erupt and their position after re-erup-
tion (Table 3). Teeth re-erupted back to normal position in
63% of the cases, while ectopic positions of the teeth were
observed in 37% of the teeth (Table 3). Re-eruption into an
ectopic position was observed more often in children injured
at age 24-35 months. The major ectopic position was found
to be rotation of the teeth along their long axis. One of the
teeth had been twisted 90 degrees during intrusion and while
re-erupting rotated an additional 90 degrees ending its full
eruption with its labial aspect facing the palate (Figure 1). In
another case, intrusion occurred before eruption of the canines.
This tooth lost its space due to mesial drift of adjacent incisors
probably pushed by the erupting canines (Figure 2). Rotated
teeth did not present more clinical or radiographic pathologic
signs than the teeth that returned to their normal position.

Full re-eruption occurred in 84% (49) of the teeth that were
completely intruded compared to 92% (59) of the teeth that
were only partially intruded (Table 4). Two completely in-
truded teeth became ankylosed and failed to re-erupt. The
degree of  intrusion was not a significant factor influencing the
ability of the teeth to re-erupt. Ectopic position was observed
in 45% (25) of the completely intruded teeth compared to 30%

(19) of those only partially intruded
(Table 4). The degree of intrusion was
not a significant factor influencing the
position of the teeth after re-eruption.

Of 123 teeth evaluated for re-eruption
two teeth failed to re-erupt leaving 121
teeth for radiographic evaluation of the
appearance of the pulp (Table 5). Thirty-
three percent (38) of these presented nor-
mal pulp and 52% (58) presented PCO.
PCO was more likely to occur in teeth
which were completely intruded 64%
(33) when compared to those only par-
tially intruded 40% (24) P=0.006. There
was a significant difference in the occur-
rence of PCO as a function of age
(P=0.006) (Table 6). There was a higher
occurrence of PCO in children of the
younger (66%) and older (82%) age
groups when compared to the middle age
group (31%).

Sixty-three percent (76/121) of the
re-erupted teeth presented coronal discol-
oration with the most common types
being yellow (55/76) followed by gray
(17/76), pink (2/76), and a brownish hue
(2/76). Forty of the 55 teeth with yellow
discoloration presented PCO in  associa-
tion with color change.

Eighteen percent (9/17) of the completely intruded teeth
presented arrest of dentin apposition compared to 14% (8/17)
of the partially intruded teeth (Table 5). Seven teeth presented
internal resorption, six of which were extracted due to addi-
tional pathologies and one tooth was treated endodontically
and saved. Endodontic treatment had been performed in six
teeth with a pulp suspected of being necrotic. Five of these teeth
survived and one was later extracted due to periodontal break-
down.

Antibiotic therapy prescribed at the emergency visit did not
have any effect on survival rate and loss of teeth due to peri-
odontal breakdown (Table 7). Cases in which patients did or
did not receive antibiotic therapy at their initial visit were ana-

• Two teeth failed to re-erupt.  Mean follow-up time 27 months.  No significant difference (P>0.05).

            Degree of re-eruption      Tooth position after re-eruption
Degree of Full Partial None  Normal  Ectopic
intrusion N=109 N=12 N=2 N=76 N=45

Partial (N=64) 92%    8%  0% 70% 30%

Complete (N=58) 84%    12% 4% 55%• 45%•

Unknown (N=1) 100%     0%  0% 0%   100%

Total (N=123) 88% 10% 2% 63% 37%

Table 4. Re-eruption of Partially and Completely
Intruded Teeth in the Study Group

Mean follow-up time 27 months.  No significant difference (P>0.05).

Fracture                   Degree of re-eruption                   Tooth position after re-eruption
of labial Full Partial None Normal  Ectopic
bone plate N=109 N=12 N=2 N=76 N=45

Yes 90%    8%  2% 60% 40%

No  86%    14% 0% 65% 35%

Unknown 92%     4%  4% 64%   36%

Total 88% 10% 2% 63% 37%

Table 3. Degree and Direction of Re-eruption of Teeth With or Without
Fracture of the Labial Bone Plate in the Study Group

Fig 2.  Clinical view of incomplete re-eruption of a maxillary primary incisor
intrusion.  The maxillary canines erupted after intrusion and before re-
eruption of the intruded incisor causing loss of space, ectopic and incomplete
re-eruption of the incisor.
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lyzed in regard to the severity of the injury (i.e. degree of in-
trusion and labial bone fracture). No associations were found
between the severity of intrusion and antibiotic therapy
(P>0.05).

Dental history revealed that 10% (N=18) of the teeth suf-
fered from previous injury. Of these, 39% were extracted due
to periodontal breakdown compared to 21% (32 teeth) of the
teeth with no previous injury. This difference was not statisti-
cally significant (P>0.05).

Analysis of age in the study group

Table 6 shows the distribution of the intruded incisors by vari-
ous aspects (degree of intrusion, root displacement, and labial
bone fracture) at three age groups. There was a reduction in
the tendency of incisor teeth to be completely intruded as the
children grew older. This difference, however, was not signifi-
cant. There was a higher experience of labially displaced roots
in the 24-to 35-month-old children than in the younger age
group. This was again reversed to a lower percentage of labi-
ally displaced roots in children aged 36 months or more. This
difference was found to be significant (P<0.008).

There was no influence of the child’s age at time of injury
on the degree of re-eruption. However, significantly more teeth
presented ectopic position in three-year-olds compared to four-
year-old children (P=0.002). There was a significant difference
between the distribution of teeth with various pulp conditions
after re-eruption at age two and age three (P= 0.0002) and be-
tween age three and four (P=0.06) (Table 8).

Discussion
This study presents the various characteristics of intrusive lux-
ation of primary incisors and prognosis and sequelae to the
injured teeth. As a retrospective study, it has several drawbacks.

The children were examined and treated by a num-
ber of clinicians who diagnosed and made their
individual decision which was not based on estab-
lished protocols.

In this as in many other studies, boys had expe-
rienced more traumatic injuries than girls.5,11,12

Compliance was only 51% of the injured children,
however, the study group differed from the non-re-
spondents group in only two characteristics. The
percentages of girls and completely intruded teeth
were higher in the study group. This can be ex-
plained by a higher concern of parents to the
appearance of their daughters and to more severe
injuries.

The apices of more than 80% of the teeth were
pushed labially. However, analysis of root displacement at the
different age groups (Table 5) showed that the 24- to 36-
month-olds experienced labially displaced roots more than the
younger and older age groups. The traditional explanation for
the high incidence of labial displacement of the root apex dur-
ing intrusion of primary incisors refers to the labial curvature
of the root apex.1 This may apply to intrusion of mature teeth
with fully developed roots.  In the young age group, some teeth
were injured before completion of root development and api-
cal closure and in the older age teeth were intruded when the
curved apex had been resorbed already as part of the physiologic
process.

An interesting observation was the condition of the pulp
after intrusion. While over 90% of permanent teeth lose the
vitality of the pulp after they are intruded,1 it is not a common
consequence in intruded primary incisors. PCO was the most
common response of the pulp found in 52% of re-erupted
teeth. An even more surprising finding is the significant corre-
lation between complete intrusion and PCO. The analysis of
pulp response at different age groups showed that the highest
degrees of PCO were observed in 12-23 and >36- month-olds.
At these ages, the apex may be open (either not yet closed or
already resorbed) allowing re-vascularization of the pulp and
apposition of calcified deposits. Some teeth with arrest of dentin
apposition were left untreated as there were no other accom-
panying pathologic signs, while other (suspected of being
non-vital) were treated endodontically.

An intruded primary incisor is indicated for extraction when
it is suspected to inflict damage to the developing permanent
tooth bud. In other cases, the intruded tooth can be left un-
touched and is expected to re-erupt spontaneously. However,
leaving an intruded incisor for spontaneous re-eruption does
not assure complete recovery. The present study showed that

•Some cases did not have radiographs for evaluation.  Mean follow-up time 27 months.
No significant difference (P>0.05).

                               Radiographic appearance of the pulp
Normal Pulp canal Arrest of dentin

Degree of appearance obliteration apposition Total
intrusion   N=38 N=58 N=17 N=113•

Partial (N=59) 46% 40%  14% 100%

Complete (N=53) 18% 64% 18% 100%

Unknown (N=1) 0% 2% 0% 100%

Table 5. Radiographic Appearance of the Pulp of Re-erupted Teeth
as Function of Degree of Intrusion

•no data for nine teeth.   ••no data for 39 teeth.   †no data for 49 teeth.    Mean follow-up time 27 months.  No significant difference (P>0.05).

                Degree of intrusion•            Root direction••         Labial bone fracture†

Age groups Number of Number partial complete labial palatal yes no
(in months) children of teeth N=180 N=121 N=249 N=22 N=163 N=98

12-23 79% 119% 58% 42% 91% 9% 59% 41%

24-35 71% 125% 60% 40% 96% 4% 64% 36%

> 36  44% 66% 62% 38% 85% 15% 64% 36%

Total 196 310 60% 40% 92% 8% 62% 38%

Table 6. Characteristics of Intruded Primary Incisors in Different Age Groups
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Mean follow-up time 27 months.  No significant difference (P>0.05).

No Extraction due to  Extracted for
Antibiotic extraction PDL breakdown other reasons
therapy N=100 N=40 N=32

Yes (N=68) 54% 31% 15%

No (N=103) 61% 18% 21%

Unknown (N=1) 0% 100% 0%

Total (N=172) 58% 23% 19%

Table 7. Distribution of Extracted Teeth With or
Without Antibiotic Therapy

27% of the teeth left for follow-up evaluation had devel-
oped late complications that indicated extraction.

One of the most severe complications of an injury is
infection.1 The supporting apparatus of a healthy tooth is
protected by the attached gingiva against invasion of oral
microorganisms. As the tooth is pushed into the tissues,
rupture of this attachment is unavoidable. Oral bacteria
may now infiltrate and infect the wounded tissues. It has
been shown in the present study that antibiotic therapy
did not reduce the number of teeth extracted due to peri-
odontal breakdown. One may claim that antibiotic therapy
has been provided to the more severe cases of intrusion.
This assumption was rejected when analysis disclosed no
significant differences between the cases of complete in-
trusion and fracture of the labial bone plate (as indicators of
more severe injuries) and antibiotic administration. As there
is no definite policy for antibiotic therapy in cases of traumatic
injury to the primary teeth, decision is made by the clinician
based on his/her own experience. Lack of such a policy also re-
sulted in a variety of drugs prescribed, even though, in most
cases amoxycillin was the drug of choice. A culture and sensi-
tivity test in such cases is not relevant as infection may spread
before laboratory findings are accepted. Adult patients are en-
couraged to rinse their mouth with a chlorhexidine preparation
when reduction of oral bacteria is required.13 This is not prac-
tical in 2- to 4-year olds who are unable to gargle effectively
and may swallow the fluid. It is the parents’ responsibility to
brush their child’s teeth and cleanse the gingival crevice sur-
rounding the affected tooth with a chlorhexidine-soaked
applicator. The background of periodontal breakdown is
not always limited to damage to and infection of the periodon-
tal ligament . Experiments in replantation of permanent teeth
showed that a necrotic pulp plays an important role in the de-
velopment of external root resorption in cases of injury to the
periodontal ligament.13,14 Removal of the pulp when suspected
of being necrotic may improve the prognosis of intruded pri-
mary incisors. It is difficult, however, to determine at an early
stage whether or not endodontic treatment is necessary as more
than half of the intruded primary teeth preserve their vitality.

Andreasen and Andreasen1 mentioned inflammation around
the intruded primary tooth accompanied by swelling of the
gingivae and oozing of pus from the gingival crevice as pos-
sible complications during the re-eruption phase. They
recommend immediate extraction and antibiotic therapy for
such conditions. It seems, however, that in some cases extrac-
tion may be prevented if the pediatric dentist adopts a more
active approach performing endodontic treatment when found
necessary and considers antibiotic therapy starting at the ini-

•Significant difference (P<0.005).  Mean follow-up time 27 months.

                                                     Pulp condition
Crown Position             Degree of re-eruption Arrest of

Age groups Normal Ectopic Full Partial None Obliteration dentin apposition Normal
(in months)  N=76 N=45 N=109 N=12 N=2 N=58 N=17 N=38

12-23 (N=57) 66% 34% 86% 12% 2% 66•% 18% 16%

24-35 (N=51) 52•% 48% 90% 8% 2% 31•% 15% 54%

> 36 (N=15) 87•% 13% 93% 7% 0% 82% 0% 18%

Total (N=123) 63% 37% 88% 10% 2% 52% 15% 33%

 Table 8. Analysis of Re-eruption Position, Degree of Re-eruption and Pulp
Condition as a Function of Age Groups

tial visit and instructs the parents to keep good oral hygiene.
It is the pediatric dentists’ responsibility to do everything pos-
sible to save the primary tooth, as long as there is no risk to
the permanent successor.

Conclusions
1. After more than 36 months of follow-up the survival rate

of intruded teeth that were not extracted at the initial visit
was 68%.

2. Full re-eruption is anticipated in 88% of intruded primary
teeth.

3. Ectopic position (mostly rotation) of teeth is a common
outcome following re-eruption.

4. Habits such as pacifier or thumb sucking may avoid full
re-eruption.

5. Systemic antibiotic therapy does not seem to affect the sur-
vival rate of intruded primary teeth and in some cases
endodontic treatment is required.

6. Pulp canal obliteration is a common sequela following in-
trusion of primary incisors.

References
1. Andreasen JO, Andreasen FM: Textbook and Color Atlas of

Traumatic Injuries to the Teeth. 3rd Ed. Munksgaard,
Copenhagen, 1994.

2. Bennet DT: Traumatized anterior teeth. VII: Traumatic in-
juries of deciduous teeth. Brit Dent J 116:52-55, 1964.

3. Joho JP, Marechaux SC: Trauma in primary dentition: A
clinical presentation. J Dent Child 47:167-74 1980.

4. Andreasen JO, Ravn JJ: Epidemiology of traumatic dental in-
juries to primary and permanent teeth in a Danish popula-
tion sample.  J Oral Surg 1:235-39. 1972



248    American Academy of Pediatric Dentistry Pediatric Dentistry – 21:4, 1999

5. Garcia-Godoy F, Garcia-Godoy F, Garcia-Godoy FM: Pri-
mary teeth traumatic injuries at a private pediatric dental
center. Endod Dent Traumatol 3:126-29 1987.

6. Soporowski NJ, Allred EN, Needleman HL: Luxation inju-
ries of primary teeth - prognosis and related correlates. Pediatr
Dent 16:96-101, 1994.

7. Borum MK, Andreasen JO: Sequelae of trauma to primary
maxillary  incisors. I. Complications in the primary denti-
tion. Endod Dent Traumatol 14:31-44, 1998.

8. Brown DA, Kodama R, Yacoby R, Lee J, Chaing S: Intru-
sive luxation: diagnosis, complications and treatment. Ont
Dent  62:12-18, 1985.

9. Brin I, Ben-Bassat Y, Zilberman Y, Fuks A: Effect of trauma
to the primary incisors on the alignment of their permanent
successors in Israelis. Community Dent Oral Epidemiol
16:104-108, 1988,

10. Ben-Bassat Y, Brin I, Zilberman Y: Effect of trauma to the
primary incisors on their permanent successors: a
multidisciplinary treatment. J Dent Child 56:112-16, 1989.

11. Fried I, Erickson P, Schwartz S, Keenan K: Subluxation in-
juries of maxillary primary anterior teeth: epidemiology and
prognosis of 207 traumatized teeth. Pediatr Dent 18:145-51,
1996.

12. Holan G: Traumatic injuries to the chin: A survey in a pae-
diatric private practice. Int J Paediatr Dent 8:143-48, 1998.

13. Dajani AS, et al: Prevention of Bacterial Endocarditis. Rec-
ommendations by the American Heart Association. J Am
Med Assoc 277:1794-1801, 1997.

14. Lindskog S, Pierce AM, Blomlof L, Hammarstrom L: The
Role of the necrotic periodontal membrane in cementum re-
sorption and ankylosis. Endod Dent Traumatol. 1:96-101,
1985.

15. Andreasen JO: Effect of pulpal necrosis upon periodontal
healing after surgical injury in rats. Int J Oral Surg. 2:62-68,
1973

PACIFIER SUCKING AND THE NURSING BOTTLE AS RISK FACTORS FOR CARIES

ABSTRACT OF THE SCIENTIFIC LITERATURE

Previous work by these authors on a cohort of’ 166 children (age range 0.7-4.4 years) attending 11 day care centers in
the City of Oulu, Finland, showed that the use of a pacifier and night nursing bottle increased the occurrence of salivary
caries-associated microorganisms, lactobacilli, and candida.  In the present study, these children (88 boys, 78 girls age range
2.7-6.5 years) were followed for two years and the progression of both initial caries and manifest caries (lesions which had
extended to dentin and needed restoration) were recorded at annual dental examinations.  A total of 79% had used a paci-
fier and 59% had used a night nursing bottle.  Stepwise logistic multivariate modeling was used to control for confounding
variables.  Significant factors for caries development were prolonged pacifier-sucking (24 months or longer), with a rather
high relative risk ratio (RR=3.5, 95% confidence interval=1.5-8.2, P=0.003); and prolonged use of a night nursing bottle
(24 months or longer) with a lower relative risk ratio (RR=2.6, 95% confidence interval=1.1-6.4, P=0,03).  Breast-feeding
was not significantly associated with caries development.

Comments:  Although a cause and effect relationship between prolonged pacifier usage, prolonged night nursing bottle
usage, and the development of dental caries in very young children has not been shown in this study, these must be recog-
nized as possible risk factors.  Of interest, the study does not address whether the pacifier was used with or without an
additive. LBM

No reprints available.
Prolonged pacifier sucking and use of a nursing bottle at night:  possible risk factors for dental caries in children.

Ollila P, Niemala M, Uhari M, Larmas M.  Acta Odontol Scand 56:233-37, 1998.
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 H EAD POSTURE AND MALOCCLUSIONS

ABSTRACT OF THE SCIENTIFIC LITERATURE

This study determined if there is a relationship between head and neck posture and malocclusion. Forty-five male and
fifty-one female caucasian children aged 7-13 years who presented for orthodontic treatment were studied. Cephalometric
tracings were used to describe both malocclusion and head posture. Space anomalies, describing both crowding and spac-
ing, were recorded. The results showed that “lack of space in the dental arches was associated with an increase in the
craniocervical angulation.” Therefore, in this study, it appears that dental crowding may be associated with craniocervical
posture.

Comments: None of the subjects in this study had a diagnosed craniofacial anomaly or symptoms of upper airway ob-
struction. JEP
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