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Premature infants & eruption of teeth
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INTRODUCTION

The current statistics show that the number of
infants born prematurely world wide is about 15%.
Although survival rates and outcomes for premature
infants have dramatically improved in recent decades
due to improvement in medical care. Premature in-
fants may face neurodevelopmental outcomes such as
mental retardation, learning and behavioral

problems, cerebral palsy, lung problems and vision
and hearing loss.1,2 Most researchers devoted their
effort for studying the neurodevelopmental outcomes
of prematurity and minimal attention had been given
to the impact of prematurity on oral cavity and denti-
tion. There is no agreement on the time of first tooth
eruption in prematurely born infants. Viscardi et al.
1994 reported that very low birth weight infants had
significant retardation of dental eruption compared
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ABSTRACT

Purpose of this study was to investigate the effect of total parenteral nutrition on deciduous teeth
eruption of very low birth weight premature infants. It was a prospective study done at Prince Hashim
Ben Al-hussein Military Hospital of 85 healthy preterm infants who were born with birthweight of 800-
1500grams, and at 27-32 weeks gestational age. They were divided into two main groups Group (40
preterm infants who did not receive total parenteral nutrition) and Group B (45 preterm infants who
received total parenteral nutrition (TPN) during stay in the neonatal intensive care unit ). Group B
was divided into two subgroups B1 (20 preterm infants who received only 3.5 grams/Kg/day Amino
acids) and B2 (25 preterm infants who received amino acids and 3 grams /kg/day intralipids). A first
tooth eruption record was completed by the neonatologist and the parents of the enrolled infants during
regular clinic appointments. Normal eruption was seen in subjects with birthweight (1001-1500
grams) than those with birth weight of 800-1000 grams and gestational age (30-32 weeks) than (27-
29 weeks). There were significant differences between groups for total parenteral nutrition, and they
were highly significant when amino acids and intralipids were used together. As far as intubation is
concerned the difference was not significant when the delayed group compared to the normal group.
Neonatal sepsis were significantly increased when the oral intubation was more than 5 days. The
study concluded that the introduction of total parenteral nutrition to very low birth weight premature
infants resulted with early first tooth eruption. It is concluded that intralipids component of TPN is
responsible for this observation, but further studies to evaluate the role of other TPN components are
mandatory.
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with low birth weight and normal birth weight in-
fants3. Lunt 1974, Tanguay et al. 1984 and Rose et al.
1994 reported that the first tooth erupts at the usual
chronologic age in healthy premature infants.4-6 One of
the few studies that addressed the impact of different
neonatal factors (e.g., oral intubation, nutrition, infec-
tions, and medications) on first tooth eruption of pre-
mature infants was a prospective, longitudinal study
by Rose et al., 1994, but to our knowledge no single
study in the literature addressed the impact of total
parenteral nutrition on teething of preterm infants.

Evidence from human and animal research sup-
port that lipids influence bone modeling and remodel-
ing.7 Fat intake found to associate with higher bone
density in children.8 Watkins et al. 1996, 1997 re-
ported that dietary lipids modulated ex vivo bone
PGE2 production and the concentration of IGF-1 in
bone tissue, and led to altered bone formation rates in
growing chicks and rats.9,10 The PGs locally produced
in estrogenic cells, regulate both bone formation and
bone resorption.11 PGE2 has a biphasic effect on bone
in low concentration PGE2 stimulates bone formation
(anabolic effect), while in high concentration it will
enhance bone resorption.12

Orthodontic tooth movement take place within
alveolar bone and PGE2 is a major effector of bone
remodeling during tooth movement.13 Petros et al.1993,
and Kokkinos et al.1993 reported that saturated fatty
acids associated with increased arachidonic acid and
then high PGE2 concentration while n-3 and n-6 poly-
unsaturated fatty acids associated with low arachi-
donic acid and then low PGE2 concentrations in the
alveolar bone. Petros et al., 1993 reported that the
tooth movement was slower in n-6 than n-3 fed rats but
still faster than saturated fatty acids fed rats13.

It was concluded that introduction of total
parenteral nutrition mainly intralipid component to
preterm infants may cause early first tooth eruption.
And to the best of our knowledge this is the first study
to evaluate the impact of total parenteral nutrition on
teething in preterm infants.

METHODOLOGY

A prospective study of 85 preterm infants born at
means gestational age of 30.05 weeks and mean
birthweight 1147.05 grams was conducted. They were

born, nursed, and attended the neonatal follow up
clinic at Prince Hashem Ben AI-Hussein Military
Hospital Zarqa/ North of Jordan until the age of 18
months. Infants were divided into two main groups;
Group A (40 preterm infants who did not receive total
parenteral nutrition, and Group B (45 preterm in-
fants who received total parenteral nutrition during
stay at the neonatal intensive care unit . Group B was
divided into two subgroups B1 (20 preterm infants
who received 3.5 grams/Kg/day Amino acids only) and
B2 (25 preterm infants who received amino acids and
3 grams /kg/day intralipids). After the approval of
Jordanian Royal Medical Services ethical committee,
a first tooth eruption record including the factors( sex,
gestational age, birth weight and weight on the time of
the first tooth eruption, neonatal sepsis, history of oral
intubation, use of total parenteral nutrition, feeding
history, use of multivitamins, history of rickets, pres-
ence of chronic medical illnesses, recurrent diarrheal
episodes and history of recurrent admissions to the
hospital ) that might have an influence on eruption
were completed by the following neonatologist using
the medical records and the parents of the enrolled
infants, during regular visits to the clinic, and after
full explanation of the benefits, risks , procedures and
possible discomforts that the infant might face to the
infant’s parents, and their consent was obtained prior
to inclusion in the study. All infants treated with
Ampicillin and gentamycin in the intensive neonatal
care unit until proved negative blood cultures but none
of them given long term Lasix. Infants with congenital
orofacial abnormalities (e.g. cleft palate or cleft lip),
chronic medical illnesses (such as chronic lung dis-
ease, failure to thrive, congenital hypothyroidism,
bone defects, malabsorption states, and inadequate
body weight gain) and infants with documented rick-
ets were excluded.

Tooth eruption was considered if any part of its
crown had penetrated the mucous membrane and
confirmed by the dentist who was not aware of the
medical history of the infant during the oral examina-
tion that was carried out using an artificial light, in the
dental clinic at Prince Hashem Ben AI-Hussein Mili-
tary Hospital. Delayed tooth eruption was considered
if the first tooth erupted after the chronological age of
40 weeks since the first tooth in normal infants erupts
between 24 and 40 weeks of age.



77Pakistan Oral & Dental Journal Vol 32, No. 1 (April 2012)

Premature infants & eruption of teeth

RESULTS

The premature infant was the unit of analysis in
this study. A descriptive statistical study (mean,
crosstabulation) was carried out on the measurements
of variables collected. All the data collected in this
prospective study were nonparametric. The Chi-squire
distribution or Fisher’s exact test where appropriate
were used when concerning proportions. Simple
Pearson’s correlation was used for the study of the
possible association and interrelationships between
first tooth eruption and factors that might have an
influence on teething (sex, gestational age, birth weight
neonatal sepsis, history of oral intubation, use of total
parenteral nutrition). The level of significance was set
at P<0.05.

As shown in Table 1 the study population con-
sisted of 85 premature infants (35 males and 50 fe-
males) who were born at mean gestational age of 30.05
weeks and mean birthweight 1147.05 grams. Subjects
were arranged into two groups according to gesta-
tional age and birthweight.

Eighty five subjects were examined serially until
eruption of the first tooth or longer. Since the first
tooth erupts between 24 and 40 weeks of age in the
normal population. Subjects were considered to be
delayed if their first tooth erupted after 40 weeks
chronologic age. There were 33 subjects (38.8%) whose
first tooth erupted between the 26th and 40th week
chronologic age (normal group) and 52 subjects (61.2%)
whose first tooth erupted after the 40th week (delayed
group). (No tooth erupted in any child before the 26th
week.)

Thirty-five patients were males (9 with upper
incisors and 26 with lower incisors) compared to 50
patients were females (8 with upper incisors and 42
with lower incisors). However, the difference in pro-
portions was not statistically significant (P>0.05,
Fisher’s exact test).

Comparison between normal and delayed groups

More normal eruption has been seen in subjects
with birthweight (1001-1500 grams) than (800-1000
gram) and gestational age (30-32 weeks) than (27-29
weeks). There were no differences in birthweight or
gestational age between normal and delayed groups
Table 2 and 3.

As far as intubation is concerned the difference
was not significant when the delayed group compared
to the normal group Table 4. Neonatal sepsis were
significantly increased when the oral intubation was
more than 5 days Table 5. According to the gestational
age premature infants spend long time (several weeks
to months) in neonatal intensive care unit (NICU) and
are subject to various complications relating to their
prematurity. This period of time is critical for develop-
ment and considered one of most rapid growth. If the
infant was in the uterus, he would take essential
nutrients carbohydrates amino-acids and fatty acids)for
its growth and development. However, outside the
womb meeting the nutritional demands of these in-
fants presents challenges. Due to the immaturity of
the gut, nutrition is initially provided in a fluid called
parenteral nutrition (total or partial) TPN group were
started on a modified Vamin-based glucose amino-acid
infusion and Intralipid that is given through the veins.
Traditionally, the amount of nutrition provided in this
way has followed an incremental pattern (starting
well below Recommended Daily Intake or RDI of key
nutrients) because of concern that babies may not cope
with the nutrition.

In this study, premature infants were divided into
3 groups, one group was not given TPN, the second one
was given amino acids only and the third group was
given amino acids and intralipids

As shown in Table 6, there were significant differ-
ences between groups for total parenteral nutrition
(TPN), and they were highly significant when amino
acids and intralipids were used together.

TABLE 1: STUDY POPULATION ACCORDING TO GESTATIONAL AGE, BIRTHWEIGHT, GENDER
AND TYPE OF ERUPTED TOOTH

Upper incisor/Lower male/female Gestational age Birthweight Total
incisor

17/68 35/50 27-29 weeks (27) 800-1000 gram (25) 85
30-32 weeks (58) 1001-1500 grams (60)
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DISCUSSION

This study is the first study that focuses on the
impact of total parenteral nutrition on teething in
premature infants. The study confirms that introduc-
tion of total parenteral nutrition mainly intralipid
component to very low birth preterm infants associ-
ates with clinically and statistically earlier first tooth
eruption compared to amino acids alone or no TPN
groups (p-value <0.05) as shown in Table-6.This find-
ing supports the evidence that lipids influence bone
modeling (Hazelwood et al., 2001 ) (14) and the proposal
of Petros et al., 1993, and Kokkinos et al.1993(13), that
the tooth movement in polyunsaturated fatty acids( n-
6 and n-3) fed rats is faster than saturated fatty acids
fed rats, that which could be explained by the anabolic
effect of PGE2 which in low concentration stimulates
bone formation ( Cohen et al. 2006).15 Further evalua-
tion of the effect of intralipids on preterm infants in
general and teething especially is mandatory.

The study showed that even more normal eruption
has been seen in subjects with birth weight > 1000
grams and gestational age >30weeks, there were no
statistical differences in birth weight or gestational
age between normal and delayed groups (p-value >
0.05) Table-2 and3. The finding supports previous
studies (Seow1988, Trupkin1974, and Drummond
1992).16-18

In this study 38.8% of preterm infants (of them
42.4% preterm infants who received combination of
amino acids and intralipids) had their first tooth erup-
tion between the 26th and 40th week chronologic age
(normal group) and 61.2% whose first tooth erupted

TABLE 2: BIRTHWEIGHT (GRAMS) AND NOR-
MAL OR DELAYED ERUPTION

P>0.05, Chi-squire Normal or delayed
test eruption

normal delayed Total

Birthweight (grams) 9 16 25
800-1000 gram
1001-1500 grams 24 36 60
Total 33 52 85

TABLE 3: GESTATION AGE (WEEKS) AND NOR-
MAL OR DELAYED ERUPTION

P>0.05, Chi-squire Normal or delayed
test eruption

normal delayed Total

Gestation age 11 16 27
27-29 weeks
30-32 weeks 22 36 58
Total 33 52 85

TABLE 4: ORAL INTUBATION AND NORMAL OR
DELAYED ERUPTION

P>0.05, Chi-squire Normal or delayed
test eruption

normal delayed Total

Oral No 10 22 32
intubation intubation

<5 days 14 18 32
>5 days 9 12 21

Total 33 52 85

TABLE 5: ORAL INTUBATION AND NEONATAL
SEPSIS

P>0.05, Chi-squire Neonatal sepsis
no yes Total

Oral No 32 0 32
intubation intubation

<5 days 32 0 32
>5 days 16 5 21

Total 80 5 85

TABLE 6: TYPE OF PARENTERAL NUTRITION
AND NORMAL OR DELAYED ERUPTION

P>0.05, Chi-squire Normal or delayed
test Linear-by- eruption
Linear Association

normal delayed Total

Type of No. TPN 12 28 40
parenteral amino 7 13 20
nutrition acids

amino 14 11 25
acids and
intralipid

Total 33 52 85



79Pakistan Oral & Dental Journal Vol 32, No. 1 (April 2012)

Premature infants & eruption of teeth

after the 40th week (delayed group) Table-6, but none
of them had delayed first tooth eruption when ages
corrected for prematurity. These results support the
results of the cross- sectional study of Seow et al., 1988
and the prospective study of Golden et al., 1981.16-19

That delayed primary teeth eruption in preterm in-
fants was no longer apparent when corrected rather
than chronologic ages used.

It was not the aim of the present study to evaluate
the prevalence of neonatal sepsis in endotracheally
intubated preterm infants but this study showed that
there were significant increase when the oral intuba-
tion was more than 5 days (Table 5). Present study
showed that neonatal sepsis has no significant impact
on the time of first tooth eruption in premature infants
in all groups.

Previous studies (Seow1984, Pimlott 1985, Johnson
1984, Seow 1987and Moylan 1980)20-24 showed that
local trauma caused by laryngoscope blades or direct
pressure from endotracheal tubes disrupted normal
dentition development. This study like a study con-
ducted by Fadavi et al.,25 showed that timing of first
tooth eruption was not affected by oral intubation or
its duration in any study group as the difference was
not significant when the delayed group compared to
the normal group (Table 4.)

The difference between the results of the present
study and the studies by the above mentioned respec-
tive authors may be explained by the increase of
neonatal complications that associated with prolonged
intubation such as bronchopulmonary dysplasia pneu-
mothorax and PDA that affect the general condition of
preterm infant and might have influence on teething
process like a study conducted by Backstrom et al.,
2000.26

This study showed that, eruption of the first tooth
occurred significantly later in preterm girls than in
preterm boys (p-value < 0.05), and the lower incisors
erupted earlier than the upper ones in all groups
included in the present study, the findings which were
not mentioned by other authors.

This study showed that the time of first tooth
eruption is significantly affected by total parenteral
nutrition introduction mainly the intralipid compo-
nent and the gender of the preterm infant, other

factors have some impact but still clinically and statis-
tically not significant.

CONCLUSION

Introduction of total parenteral nutrition to very
low birth weight premature infants is associated with
early first tooth eruption. It was concluded that
intralipids component of TPN is responsible for this
observation, but further studies to evaluate the role of
other TPN components are mandatory.

REFERENCES

1 Limperopoulos, C., et al. Positive Screening for Autism in Ex-
Preterm Infants. Prevalence and Risk Factors. Pediatrics.
2008; 212(4): 758-65.

2 Schendel, D., and Bhasin, T.K. Birth Weight and Gestational
Age Characteristics of Children with Autism, Including a
Comparison with Other Developmental Disabilities. Pediat-
rics. 2008; 121(6): 1155-1164.

3 Viscardi R M, Romberg E, Abrams R G. Delayed primary tooth
eruption in premature infants: relationship to neonatal fac-
tors. Pediatric Dentistry.1994; 16: 23-28.

4 Lunt RC, Law DB. A review of the chronology of eruption of
deciduous teeth. J Am Dent Assoc. 1974; 89: 872-79.

5 Tanguay R, Demirjiam A, Thibault HW. Sexual dimorphism
in the emergence of the deciduous teeth. J Dent Res. 1984; 63:
65-68.

6 Viscardi M R, Romberg E, Ronald G, Abrams R G.
Delayed primary tooth eruption in premature infants: rela-
tionship to neonatal factors Pediatric Dentistry.1994 ;16 (1):
24-28.

7 Watkins B A, Yong Li, Lippman H E, Shulin Feng. Modulatory
effect of omega-3 polyunsaturated fatty acids on osteoblast
functions and bone metabolism Original Research Article
Prostaglandins, Leukotrienes and Essential Fatty Acids. 2003;
68(6): 387-98.

8 Gunnes M, Lehmann EH. Dietary calcium, saturated fat, fiber
and vitamin C as predictors of forearm cortical and trabecular
bone mineral density in healthy children and adolescents.
Acta Paediatr. 1995; 84:388-92.

9 Watkins BA, Shen C L, Allen KG, Seifert MF. Dietary (n-3) and
(n-6) polyunsaturates and acetylsalicylic acid alter ex vivo
PGE2 biosynthesis, tissue IGF-I levels, and bone morphom-
etry in chicks. J Bone Miner Res. 1996; 11:1321-32.

10 Watkins BA, Seifert MF, Allen KG. Importance of dietary fat
in modulating PGE2 responses and influence of vitamin E on
bone morphometry. World Rev Nutr. Diet. 1997; 82:250-59.

11 Doyle L, Jewell C, Mullen A, Nugent A P, Roche H M and
Cashman K D. Effect of dietary supplementation with conju-
gated linoleic acid on markers of calcium and bone metabolism
in healthy adult men. European Journal of Clinical Nutri-
tion. 2005; 59, 432-40.

12 Marks SC, Miller SC. Prostaglandins and the skeleton: the
legacy and challenges of two decades of research. Endocrine J.
1993; 1:337-44.



80Pakistan Oral & Dental Journal Vol 32, No. 1 (April 2012)

Premature infants & eruption of teeth

13 Mollard RC, Kovacs HR, Fitzpatrick-Wong SC, Weiler HA.
Low levels of dietary arachidonic and docosahexaenoic acids
improve bone mass in neonatal piglets, but higher levels
provide no benefit. J Nutr. 2005; 135(3):505-12.

14 Kokkinos P P,  Shaye R,  Alam B S and  Alam S Q. Dietary
lipids, prostaglandin E2 levels, and tooth movement in alveolar
bone of rats. Calcified Tissue International.1993; 53( 5):
333-37.

15 Hazelwood S J, Martin R B, Rashid M M , JRodrigo J J. A
mechanistic model for internal bone remodeling exhibits differ-
ent dynamic responses in disuse and overload. Journal of
Biomechanics. 2001; 34 (3): 299-308.

16 Cohen MM . The new bone biology: Pathologic, molecular,
and clinical correlates. Am J Med Genet Part. 2006:
2646-2706.

17 Seow WK, Humphrys C, Mahonda R, Tudehope DI.
Dental eruption in low birth weight prematurely-born low-
weight children: a controlled study. Pediatr Dent. 1988; 10:3
9-42.

18 Ramos SR; Gugisch RC; Fraiz FC. The influence of gestational
age and birth weight of the newborn on tooth eruption. J. Appl.
Oral Sci. 2006; 14(4 ):228-32.

19 Drummond BK, Ryan S, O’Sullivan EA, Congdon P, Curzon.
MEJ. Enamel defects of the primary dentition and osteopenia of
prematurity. Pediatr Dent. 1992; 14:119-21.

20 Golden NL, Takieddine F, Hirsch VJ. Teething age in prema-
turely born infants. American Journal of Diseases in Children.
1981; 135:903-4.

21 Seow WK, Brown JP, Tudehope DI, O’Callaghan M. Develop-
mental defects in the primary dentition of low birth-weight
infants: adverse effects of laryngoscopy and prolonged endot-
racheal intubation. Pediatr Dent. 1984; 6:28-31.

22 Franco KM; Line SR; de Moura-Ribeiro MV .Prenatal and
neonatal variables associated with enamel hypoplasia in de-
ciduous teeth in low birth weight preterm infants.J. Appl. Oral
Sci. 2007 ;15(6) :518-23.

23 Pimlott JFL, Howley TP, Nikiforuk G, Fitzhardinge PM. Enamel
defects in prematurely born, low birth weight infants. Pediatr
Dent. 1985; 7:218-23.

24 Johnson D, Krejci C, Hack M, Fanaroff A. Distribution of
enamel defects and the association with respiratory distress in
very low birthweight infants. J Dent Res. 1984; 63:59-64.

25 Velló A, Martínez-Costa C, Catalá M,  Fons J, Brines J, Guijarro-
Martínez R. Prenatal and neonatal risk factors for the develop-
ment of enamel defects in low birth weight children. Oral
Diseases. 2010; 16(3):  257-62.

26 Moylan FMB, Seldin EB, Shannon DC, Todres ID. Defective
primary dentition in survivors of neonatal mechanical ventila-
tion. J Pediatr. 1980; 96:106-08.

27 Fadavi S, Punwani IC, Adeni S, Vidyasagar D. Eruption pattern
in the primary dentition of premature low-birth-weight chil-
dren. ASDCJ Dent Child. 1992; 59:120-22.

28 Backström MC, Aine L, Mäki R, Kuusela AL, Sievänen H,
Koivisto AM, Ikonen RS & Mäki M. Maturation of primary and
permanent teeth in preterm infants. Arch Dis Child Fetal
Neonatal Ed. 2000; 83(2): 104-108.


