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This study was undertaken to examine the effects of intubation on the enamel] development
of primary teeth in children intubated during the first 3 months of life. The teeth of 35 children
were examined clinically for signs of defects. Dental enamel defects were seen in 26 (74%)
patients; enamel hypoplasia was seen in 15 and enamel hypomineralization in 19 cases. In
eight patients both enamel hypoplasia and hypomineralization were found. There was a
preponderance of enamel defects in the right maxilla, which supports the hypothesis that an
early trauma to mineralizing primary teeth caused by laryngoscope may lead to dental enamel
hypoplasia. O Dental enamel; dental enamel hypoplasia; laryngoscopy; odontogenesis; tooth,
deciduous
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The primary teeth start their mineralization
during the 4th gestational month, and the
crowns of the incisors are completed at
around 6 months of age. The mineralization
of the primary molars starts at the end of the
5th gestational month and is completed at
the end of the 1st year of life (1). Since the
primary teeth form during both intra- and
extra-uterine life to 12 months postnatally,
they can serve as chymographs of events
during their mineralization, as morphologic
changes of the enamel will remain.

Enamel hypoplasia in primary dentition is
subject to several different systemic etiologic
background factors as well as local factors
(2-9). Experimental studies on animals have
shown that trauma induced to rat maxillary
incisors can cause aberrations similar to
enamel hypoplasias (10). Clinical studies of
enamel defects in primary teeth have shown
that laryngoscopy or orotracheal intubation
may cause palatal deformation and develop-
mental] defects of primary teeth (7, 11-26).
There are several reasons for intubation at
an early age, such as premature birth, man-
agement of respiratory distress, and surgery
and postoperative care.

This study was undertaken to elucidate the
effects of intubation on the enamel devel-
opment of primary teeth in children intu-
bated during the first 3 months of life.

Patients and methods

Children were selected from those residing
in Goteborg and operated on during their
first 3 months of life at Children’s Hospital
during the year 1 December 1980 to 30 Nov-
ember 1981. Of 55 infants meeting these
criteria 35 children appeared for a clinical
examination of their primary teeth. Of the
20 non-attenders, 1 child was dead and the
others did not respond to the call to come in
for the dental examination or did not want
to take part in the investigation.

The dental examination, which involved a
clinical check-up of the primary teeth for
mineralization disturbances, was performed
by two of the authors (J. G. Norén and L.
Ranggérd) in accordance with the agreed-on
criteria. The following criteria were used:

Enamel hypoplasia: A macroscopic defect
of the enamel with reduced enamel thick-
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ness. The borders of the defect should be
rounded and smooth.

Enamel hypomineralization: A defect of
the enamel seen as a change in the trans-
lucency of the enamel, the surface being
smooth.

For both types of defects the location on
the tooth and tooth surface, number of
defects, surface structure, and the color of
the defects were noted. Further, the parents
were asked about fluorine exposure and
trauma during the first 3 years of life.

Results

The non-participants did not differ from the
examined children with regard to their medi-
cal diagnoses or other medical findings.

The children were divided into three
groups in accordance with the time of intu-
bation: <1 month, 1 <2 months, and 2 <3
months, respectively, after birth.

Medical findings

Children intubated 0—1 month after birth
(11 children). The mean birth weight was
2950 g (range 650-4660g). The medical
diagnoses were inguinal hernia (3), myelo-
meningocele, omphalocele, and pyloric
stenosis (8).
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Children intubated 1-2 months after birth
(13 children). The mean birth weight was
3256 g (range, 1480-4360 g). The medical
diagnoses were pyloric stenosis (5), inguinal
hernia (5), cardiac defects (2), and Epstein
anomaly (1).

Children intubated 2-3 months after birth
(11 children). The mean birth weight was
2844 g (range, 1890-3610g). The medical
diagnoses were inguinal hernia (10) and
hydrocele (1).

Dental findings

In none of the cases was there any indi-
cation of other early trauma or excessive
fluorine exposure.

Dental enamel disturbances of the primary
teeth were found in 26 (74%) of the 35
patients. In the other nine (26%) cases, how-
ever, no visible enamel disturbances were
detected. Hypoplasia was found in 15 and
enamel hypomineralization in 19 cases. In 8
of the 35 patients both enamel hypoplasia
and hypomineralization were found.

The distribution of teeth with mineraliz-
ation disturbances is given in Fig. 1. In the
35 patients 25 teeth had enamel hypoplasia;
19 were maxillary teeth and 6 mandibular
teeth. The highest frequency was found for
teeth 51, 52, and 61 (11 teeth; 44%). Teeth
with hypomineralized enamel were found in
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Fig. 1. Distribution of
enamel defects,
hypoplasias and
hypomineralizations, in
the primary dentition
of children intubated at
0-3 months of age.
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Table 1. Distribution of enamel defects in the primary
teeth of children intubated during the 1st month of life

Patient Enamel Enamel

no. hypoplasia hypomineralization
1 61

2 54, 64
3 73, 83
4 53

5

6

7 52

8

9
10 51
11 55,61, 73 61

a similar distribution; of a total number of
37 primary teeth, 31 were in the maxilla and
61in the mandible, with the highest frequency
for teeth 52, 51 and 61 (22 teeth; 60%).

The enamel defects were located on the
buccal side of the teeth in all cases but two,
and in these the defects were both buccal
and lingual.

Children intubated between 0 and 1 month
of age (Table 1). Of the 11 patients 3 (28%)
had enamel hypoplasia. Two of these were
located in the upper jaw on 51 and 61,
whereas in the third patient the enamel hypo-
plasia was found in both jaws on teeth 55,
61, and 73. Enamel hypomineralization
(36%) was found in four patients; in three
cases it was located in the upper jaw on teeth
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54, 53, 51, and 64. One child had symmetric
hypomineralizations on 73 and 83 in the
lower jaw. Another had enamel hypoplasia
and hypomineralization in both the upper
and lower jaws on teeth 55, 61, and 73.
Four children (36%) had no clinically visible
mineralization defects of their teeth.

Children intubated between 1 and 2 months
of age (Table 2). Enamel hypoplasia was
found in 6 (46%) of the 13 children. In three
children the location was in the upper jaw
on teeth 55, 51, and 63, and in one child only
it was in the lower jaw on 73. In the last two
children the enamel hypoplasia was located
in both jaws on teeth 55, 84 and 54, 52, 51,
61, 74, 75, 85. Enamel hypomineralization
was found in five patients (38%), mainly
located on 52, 51, and 61. In one of these
children the enamel disturbances appeared
symmetric; two children had both enamel
hypoplasia and hypomineralization, and in
the remaining two (14%) no enamel defects
were observed.

Children intubated between 2 and 3 months
of age (Table 3). Of the 11 children 6 (55%)
had enamel hypoplasia, all of which was
located in the upper jaw on teeth 54, 53,
52, 51, 61, and 64. Two (18%) had enamel
hypomineralization only, which was located
in the upper jaw on teeth 52, 51, 61, and 63;
one of these was symmetric. The last patient
had symmetric hypomineralization in the
lower jaw, located on 71, 81. Four of the
children had both enamel hypoplasia and

Table 2. Distribution of enamel defects in the primary teeth of children
intubated between the 1st and 2nd months of life

Patient Enamel Enamel
no. hypoplasia hypomineralization
12 54, 52, 51, 61, 74, 75, 85
13 63
14 73
15
16 52
17 52
18 51 : 52
19 S5, 84 54,75
20 51, 61
21 52, 51
22 55, 61, 65, 85
23
24 55 54, 52, 51, 61
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Table 3. Distribution of enamel defects in the primary
teeth of children intubated between the 2nd and 3rd
months of life

Patient Enamel Enamel
no. hypoplasia hypomineralization
25 51 S1, 61
26 54, 64
27 52, 63
28 53 52,61, 62
29 51, 61
30 61 51, 61
31
32 51 71, 81
33
34 52
35

hypomineralization. In three patients (27%)
no signs of enamel defects could be dis-
cerned.

There was a slight tendency for the enamel
disturbances to be located towards the maxil-
lary right side.

Discussion

A high prevalence of enamel defects was
observed in infants intubated between 0 and
1 month of age with a corresponding increase
of defects in infants intubated between
1 and 2 and 2 and 3 months of age. Further,
the highest occurrence was found in the
right anterior maxillary region. The fre-
quency of dental enamel disturbances (74%)
was considerably higher than the normal
prevalence figures for Scandinavian popu-
lations (27). Since the non-participants did
not differ from those taking part in the study,
it is reasonable to suggest that their level of
defects would have been similar.

The high prevalence of enamel hypoplasia
seen in this study is in agreement with earlier
investigations of infants intubated at an early
age (7, 12-14, 16-18, 21, 25, 30). Also noted
in previous studies is the distribution of
enamel defects that can be ascribed to the
trauma caused by the pressure of the lar-
yngoscope on the alveolar ridge during intu-
bation. This is supported by earlier findings
of a positive correlation between enamel
hypoplasia in permanent dentition and
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trauma to the primary teeth (27, 31-34).
Trauma, as an important etiologic factor pre-
disposing to enamel hypoplasia, has been
presented in animal studies (10, 28, 29, 35).

The enamel hypoplasia was mainly located
on the right side of the maxilla, thus sug-
gesting an exogenous cause. In the literature
there is a lack of consistency concerning the
location of enamel defects after intubation.
A higher incidence on the left side of the
maxilla is reported in some studies (16, 36),
whereas others have found a preponderance
on the right (13). In a literature review in
1989 Angelos et al. (26) pointed out that
differences in individual laryngoscopy tech-
niques may account for these inconsistent
data. The enamel hypoplasia found in the
molar regions can be regarded as less rel-
evant since molars mineralize at a later age
than the age at which patients were intubated
in this study (1) and can hardly be caused by
normal handling of a laryngoscope.

Identifying the time of origin of dental
hypomineralization is difficult (37); there-
fore conclusive evidence as to the influence
of laryngoscopy cannot be given.

Notwithstanding the great number of clini-
cal and histologic studies, the pathogenetic
mechanisms of developmental defects is stiil
poorly understood. The development of en-
ame! hypoplasia and enamel hypomineraliz-
ation may be regarded as multifactorial
from an ctiologic point of view. Clinical
findings and the relationship to medical fac-
tors only present indirect but, nevertheless,
sometimes valid evidence.
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