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The neonatal intubation causes defects in primary teeth of premature infants

Norma Suely Falcao de Oliveira Melo?, Regina Paula Guimaraes Vieira Cavalcante da Silva®,
Antonio Adilson Soares de Lima?

Aim. This study aimed to evaluate the relationship between intubation during the neonatal period and enamel defects
in primary teeth of preterm infants. It was an observational, prospective, analytical and sampling of convenience. We
selected 157 children who had average birth weight of 1656.3 + 627.8 g, gestational age of 31.7 + 2.7 weeks and the
examination of chronological age 2.2 + 0.6 years old.

Methods. Clinical examination of the oral cavity showed that the frequency of enamel defects was higher (86.3%)
among children intubated when compared to non-intubated children (13.7%). The enamel defects was found to be
inversely proportional to gestational age. The intubation time was related to the probability of occurrence of DDE
(P<0.001), in other words, the greater the number of days intubated, the greater the chance of DDE. In children intu-
bated, hypoplasia mainly affected the upper teeth on the left side of the mouth.

Conclusion. Tracheal intubation in the neonatal period is the main cause of enamel defects in primary teeth of children
born preterm. The longer the duration of intubation, the greater the chance of developing dental enamel defect. The
area of action during movement of the laryngoscope toggle corresponds to the region most affected by tooth enamel

hypoplasia in children intubated, upper right central incisor, lateral incisor and upper left.
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INTRODUCTION

The early termination of pregnancy and the result-
ing organic and functional immaturity are crucial to the
high morbidity and mortality in premature newborns.
Prematurity is immediate or late manifestations of the
growth and development of children'?, and the survival of
premature infants one of the most important challenges
of neonatology*”.

New technologies used in the neonatal intensive care
led to improvements in the quality of perinatal care of pre-
term infants resulting in increased survival of newborns
with morbidities such as perinatal asphyxia, respiratory
distress syndrome (RDS), hemorrhage periintraventricu-
lar (HPIV) infections and necrotizing enterocolitis®.

Tracheal intubation and mechanical ventilation for
respiratory support is a resource used in the care of pre-
term infants to reduce the mortality in this population.
However, tracheal intubation can lead to damage such as
glottis stenosis and tracheal stenosis’®. Oral lesions oc-
cur mainly in the buccal mucosa, the hypoglossal nerve,
lingual nerve, fractured teeth, defective development of
enamel (DDE), disruption of the dental crown, and den-
tal malformations®!.

Some precautions are recommended to minimize the
effect of the tracheal tube into the oral cavity, such as:
a) to define a switch back and forth during intubation,
and b) to evaluate continuously the quality of the fix-
ing and stabilization the head of the child in order to
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decrease the tube displacement preventing accidental
extubation®.

Tracheal intubation trauma to oral tissues occurs
during elevation of the laryngoscope blade in order to
displace the tongue back to expose the pharyngeal re-
gion. In this handling, the correct is to raise the blade
toward the end of the laryngoscope, avoiding pressure
on the movement of the laryngoscope weighbridge, lips
and teeth'®'. This swing movement pulls the cable with
the laryngoscope in the direction of who is intubating. It
is considered a incorrect move. When this maneuver is
performed in children, it exerts excessive pressure on the
gum pads and can affect the primary teeth that are in the
development phase of crown'.

In newborns, access to the trachea may be slightly
more difficult than in adults because of anatomic varia-
tions of the tongue that is larger in relation to the man-
dible and the larynx that is more cephalic than in children
older than 4 months old. The epiglottis is in the level of
the first cervical vertebra and by the first 6 months it
moves down, getting at that time of the third vertebra.
The epiglottis is stiff and narrow and is bent in reversed
U-shape. These anatomical variations among newborns,
children and adults are easily overcome by the use of
the straight blade Miller laryngoscope which shows the
larynx 8.

Physicians should be aware of to the possible trauma
in the oral cavity in face of the lack of protection of bone
deciduous tooth germs at birth, which must be avoided
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during the maneuvers of delivery, intubation and mechani-
cal ventilation'!,

The prevalence of DDE is higher among premature in-
fants intubated (85%) when compared with nonintubated
(27%). The forces exerted by the laryngoscope in traumat-
ic swing maneuvers during direct laryngoscopy on the oral
mucosa are considered the main causes of trauma to the
tooth buds of maxillary incisors in development!*?2, These
complications can be avoided if an accurate technique is
used during laryngoscopy for tracheal intubation?.

Although the enamel defects have been observed
among premature newborns before the 80’s, few studies
have been done on the relationship between intubation,
intubation time, prematurity and enamel defects in de-
ciduous teeth.

The purpose of this study was to investigate the rela-
tionship between tracheal intubation during the neonatal
period and the prevalence of enamel defects in primary
teeth of children born prematurely.

MATERIAL AND METHODS

This study was approved by the Ethics in Research
Involving Human Subjects of the Hospital de Clinicas
(HC), Universidade Federal do Parana - UFPR (Protocol
Number: 1615.032/2008).

The proposed design for the study was characterized
as observational, prospective and analytical. The study
was conducted at the Clinic of Child Care Risk of the
Hospital de Clinicas, Universidade Federal do Parana -
UFPR between 2008 and 2010. These units are accredited
by the manager of the Unified Health System / Brazil as
a tertiary center for treatment of preterm infants and risk
and serve predominantly children born in the Maternity
Service of HC, which is one of the centers for high-preg-
nancies risk in Curitiba and metropolitan region with has
an average of 2,178 births/year.

The sample was considered a sample of convenience
of a reference hospital for high-risk pregnancy. Two hun-
dred and forty-four preterm infants (gestational ages be-
tween 23-36 weeks and chronological age between 2 and
4 years) with the presence of all eight primary incisors
in the oral cavity and that were intubated or not in the
neonatal period were examined. Individuals with genetic
syndromes, orofacial malformations, absence of one of
the previous eight primary incisors due to trauma, extrac-
tion or delayed eruption and tracheal intubation after the
neonatal period were excluded. A total of 157 children
were selected: a) Group 10T - composed by 77 premature
infants intubated and, b) Group NIOT - composed by 80
children not intubated in the neonatal period.

Oral examination was carried out under artificial light
with the use of sterile gauze and wooden spatula. The type
of DDE and its location were recorded on data sheet.
The data regarding the indication of IOT and residence
time of the tracheal tube among the newborns that were
intubated were collected. Data were obtained by interview
and retrospective analysis of medical records to evalu-
ate the influence of maternal conditions in DDE. The
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following information was collected: prenatal care, type
and cause of delivery, the presence of maternal diseases
and drugs used during pregnancy. The variables related
to children were birth weight, gestational age, sex, and
presence of diseases during the neonatal period and use
of drugs in this period. In order to avoid biased results, it
was not known to the researcher, at the time of the oral
examination, if the child had been intubated or not in the
neonatal period. All enrolled patients were evaluated by
protocol especially designed for the study and the data
were entered into a spreadsheet.

The data were analyzed by Student’s t parametric and
nonparametric Mann-Whitney test. The estimate of the
difference between categorical variables was performed
using the Fisher test and Chi-square test with minimum
significance level of 5%, with minimal threshold test of
85%. The sample size was calculated considering error of
type II to type 10%, with an estimated power of at least
90%.

RESULTS

Of the 244 examined children, 157 were selected,
considering the inclusion criteria. Eighty-seven patients
were excluded because of their age at examination, 6 to 18
months, and three deciduous teeth in average.

The children studied had a mean birth weight of
1656.3 + 627.8 g, gestational age of 31.7£2.7 weeks and
chronological age of 2.2+0.6 years. There was a predomi-
nance of males (59.2% of the sample).

The studied children had significant differences re-
garding the parameters of prematurity with a mean
gestational age 30.6 weeks, compared to children, who
were not intubated, an average of 32.8 weeks. The mean
chronological age at the time of dental examination of the
10T group was 2.2 + 0.6 years and 2.2 + 0.7 years for the
NIOT. There was no difference between IOT and NIOT
children in relation to gender (P=0.71).

97% of mothers performed care prenatal monitoring
the prenatal in the IOT group and 96.1% of mothers in
the NIOT group during the neonatal period (P=0.86).

The idiopathic preterm labor was the main cause of
premature birth (50.6% versus 60.0%) between groups of
children IOT and NIOT. Twins were significantly more
frequent in NIOT (33.7%), compared to 18.2% in the IOT
group (P=0.04). The premature removal of placenta was
6.5 times higher among IOT children when compared
with NIOT children.

The prevalent diseases among the mothers of both
groups were: smoking, hypertensive disorders, urinary
tract infection and diabetes mellitus, with no statistically
significant differences between groups (Table 1). However,
significant differences in the frequency of absence of dis-
ease during pregnancy, 27.5% of mothers NIOT group and
12.9% in mothers IOT group (P=0.04).

The correlation between maternal disease and de-
fective enamel showed no statistically significant differ-
ences between the mother’s diseases in this study with
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Table 1. Comparison between mother’s diseases in iot and niot groups during pregnancy.

DISEASES % 10T (n=177) % NIOT (n =80) Pvalue
Smoking 42.9 57.1 0.96
Hypertensive disorders 38.9 34.2 0.65
Urinary tract infection 35.1 21.2 0.08
Diabetes mellitus 9.1 11.2 0.85

Table 2. Comparison between maternal disease in pregnancy and children with enamel defect.

normal enamel

Defective enamel

DISEASES ) o ] o chi-squared Pvalue
No disease =~ With disease =~ No disease =~ With disease
Hypertensive disorders 69 36 30 21 0.703 0.402
Diabetes mellitus 101 5 46 5 1.494 0.222
Urinary tract infection 78 28 40 11 0.433 0.510
Smoking 103 3 47 4 2.031 0.154
Table 3. Drugs used by mothers of intubated and not intubated children.

DRUGS % 10T (n=77) % NIOT (n=80) Pvalue
Anti-hypertensive 38.9 35.0 0.73
Antimicrobial 32.5 16.2 0.03
Insulin 7.8 8.7 0.94
Antidepressants / anxiolytics 3.9 1.25 0.58
Anti-inflammatory 1.3 3.75 0.64

enamel defects in deciduous teeth of premature evaluated
(Table 2).

The drugs recommended for treating the main com-
plications experienced by pregnant women were anti-hy-
pertensive and antibiotics (Table 3). The anti-hypertensive
drugs were used in 38.9% of mothers of IOT children
and 35.0% of NIOT children’s mothers. There was a sta-
tistically significant difference between the frequencies
of antimicrobial use among groups of mothers (32.5%
10T versus NIOT 16.2%, P=0.03). However, no statisti-
cally significant difference between antimicrobial use by
mothers during pregnancy and the frequency of enamel
defects among premature infants studied (chi-squared =
1.117, P=0.291).

Neonatal jaundice was the prevalent disease among
groups of children IOT (96.1%) and NIOT (90.0%). Table
4 shows the major morbidity of children IOT and NIOT.
The IOT newborns had higher frequency of apnea, respi-
ratory distress syndrome (RDS), sepsis, ductus arteriosus
persistence (PDA), intraventricular hemorrhage (HPIV);
and osteopenia of prematurity and broncho-pulmonary
mild/severe.

The recommended drugs for the IOT and NIOT
children’s diseases belong to different pharmacological
groups. There were statistically significant differences
in frequency of use of piperacillin and tazobactam, am-
picillin, cefepime, teicoplanin and phenobarbital, with
more frequent use in the IOT group (Table 5). Of 157
infants, 136 had taken antibiotics in the neonatal period,
73 preterm IOT and 63 NIOT. There was no statistically
significant difference between the frequency of use of an-
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timicrobials comparing children IOT with enamel defects
(32.4%) and children IOT with normal enamel (67.6%).

Tracheal intubation was recommended to 74.02% of
children with apnea, with RDS 57.14%, 53.24% with sep-
sis, APC 14.28%, 12.98% and 15.58% with PVIVH with
meconium aspiration syndrome or preoperatively.

There were no significant differences, in relation to
gestational age, birth weight and chronological age at the
time of dental examination, in the group of premature in-
fants intubated between children with DDE and intubated
with normal enamel. There was a statistically significant
difference regarding gender, more often in females among
children intubated with DDE (52.3%, P=0.04) of normal
enamel. 97.7% of mothers of children intubated with DDE
and 93.9% with normal enamel performed prenatal care.

There was a statistically significant difference be-
tween the time that children remained intubated, when
comparing the groups with and without DDE. Children
with DDE had a median intubation time of 3.5 days, sig-
nificantly higher than the group without DDE, 2 days
(P=0.01).

There was no statistically significant difference be-
tween the frequencies of diseases in pregnant mothers
without children intubated with DDE (9.1%) and intu-
bated with normal enamel (8.2%), and no statistically sig-
nificant difference between the frequencies of drug use in
during pregnancy in mothers of children intubated with
DDE and normal enamel.

The most prevalent morbidity among children intu-
bated with DDE (97.7%) and normal enamel (93.9%) was
neonatal jaundice, followed by apnea, RDS, sepsis, PDA,
HPIV, osteopenia of prematurity and broncho-pulmonary
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Table 4. Comparison of IOT and NIOT groups diseases presented in the period.

DISEASE 10T (n=77) NIOT (n=80) Pvalue
Jaundice 96.1 90 0.24
Apnea 74.0 26.2 0.00
RDS 57.1 28.7 0.00
Sepsis 53.2 13.7 0.00
PCA 14.3 3.75 0.04
HPIV 12.9 2.5 0.03
Necrotizing enterocolitis 11.7 10 0.93
Osteopenia of prematurity 10.4 1.25 0.03
Broncho-pulmonary mild/severe 7.8 0 0.03
Hypoglycemia 6.5 13.7 0.21
Gastroschisis 3.9 0 0.23

Table 5. Comparison between iot and niot groups regarding to the drugs used in the neonatal period.

DRUGS % 10T (n=177) % NIOT (n = 80) P value
Anti-inflammatory 3.9 3.7 0.96
Vitamin A and D, folic acid and ferrous sulfate 98.7 100 0.31
Furosemide 15.6 6.2 0.06
Anti-fungal 5.2 0 0.04
Antibiotics 84.4 68.7 0.02
Syrup tricalcium 12.9 2.5 0.01
Sildenafil 9.1 0 0.006
Phenobarbital 11.7 0 0.002
Surfactant 40.3 0 <0.001
Methylxanthines 16.9 0 <0.001
Dopamine 22.1 1.2 <0.001

mild / severe. There was no statistically significant differ-
ence between the frequency of apnea, RDS, sepsis, PDA,
HPIV, osteopenia of prematurity and broncho-pulmonary
mild / severe between DDE and IOT with normal enamel.

Among all drugs used by IOT, there was only statisti-
cally significant difference in frequency of use of pheno-
barbital with greater frequency among children intubated
with DDE, P=0.04. These children had an average of two
teeth affected by DDE, and the left side of the upper inci-
sor teeth was the most affected.

The variable duration of intubation was related to
the probability of occurrence of DDE (P<0.001), i.e.,
the greater the number of days intubated, the greater the
chance of DDE. The limit of the % DDE for varying days
of intubation tending to zero is 40% (Fig. 1). From the
157 infants studied, 65 were extremely preterm and 92
late premature. The likelihood of premature DDE be-
tween 157 was inversely proportional to the gestational
age (Fig. 2). However, when only children who were in-
tubated in the neonatal period (n = 77), it was observed
that there was no relationship between the probability of
DDE and gestational age (Fig. 3) (P=0.56).

From the 51 children who had DDE, 44 children were
intubated in the neonatal period and 7 children were not
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intubated in the neonatal period. From the 106 children
with normal enamel, 33 and 73 were children IOT and
NIOT. The relationship between child, IOT and NIOT,
and DDE are illustrated in chart 14. The frequency of
DDE was much higher among children IOT when com-
pared with children NIOT. The reverse is observed in rela-
tion to the normal enamel when children NIOT showed
higher frequency than the IOT (Fig. 4).

In the seven children NIOT who had primary teeth
with DDE, the defects were distributed as follows: enamel
hypoplasia occurred in 28.6%, enamel hypomineralization
in 28.6% and the association between hypoplasia and hy-
pomineralization in 42.8%. Among the 44 children IOT
who had deciduous teeth with DDE, the defects were dis-
tributed as follows: enamel hypoplasia occurred in 70.5%,
enamel hypomineralization in 11.3% and the association
between hypoplasia and hypomineralization in 18.2%.

From the 177 teeth affected by DDE among the 44
children NIOT and seven IOT, the upper incisors showed
a higher frequency (80.2%) of DDE when compared to
the lower incisors (19.8%). The upper left central incisor
(61), the left maxillary lateral incisor (62) and the maxil-
lary right central incisor (51) were the most affected teeth
(Fig. 5).
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Fig. 1. Relationship between time of intubation and DDE.

Fig. 2. Relationship between likelihood of premature DDE
and gestational age.
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Fig. 5. Distribution of DDE in teeth of premature IOT and
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Hypoplasia was manifested in different ways in affect-
ed teeth. There were cases of loss of part of the crown
of teeth (Fig. 6 and 7) or presence of ridges and troughs
(Fig. 8).

DISCUSSION

Enamel defects in primary dentition of premature
infants have been studied since the 70s. These studies

Fig. 4. Frequency of DDE and normal enamel in premature
10T and NIOT

showed a prevalence ranging from 26% to 96% DDE.
Many of these studies showed the tracheal intubation as
an important risk factor in the determination of DDE in
deciduous teeth of children born preterm!'-222426,

The birth of a premature child corresponds in odonto-
genesis to the late bell stage, time in which the deciduous
teeth are in the stage of mineralization of the organic
matrix of tooth enamel. Any disturbance by local or sys-
temic factors may affect the germ of the deciduous teeth
and determine the DDE. These defects are manifested
clinically as hypoplasia or hypomineralization enamel or
association among them?”%°,

In this study, maternal history of hypertension, urinary
tract infection, diabetes mellitus, smoking and use of an-
timicrobial drugs during pregnancy had no relationship
to the development of enamel defects among 157 infants
studied. Children, IOT and NIOT, showed statistically
significant differences between the parameters of prema-
turity. However, no significantly difference in relation to
the prenatal care, maternal complications and basic drugs
used by mothers during pregnancy.

Premature children had, in average, a smaller number
of primary teeth among children aged 6 to 24 months
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Fig. 6. Enamel hypoplasia of the left maxillary incisors in a
child intubated for 15 days.

Fig. 7. Enamel hypoplasia of the deciduous incisors in a child
intubated for 30 days.

Fig. 8. Enamel hypoplasia in all upper deciduous incisors me-
dium between third and incisal edge in a child intubated for two
days.

when compared with children born at term'2. The expla-
nation lies in the fact that the maxillary central incisor
teeth of premature infants present a reduced percentage
of mineralization in the organic matrix at birth®'. In these
teeth neonatal line lies between the incisal edge and the
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middle line of the crown?. However, when gestational age
is corrected, the delay in the eruption is not observed?>%,
In this study 87 infants were excluded due to delayed erup-
tion of deciduous anterior teeth upon clinical examina-
tion.

As regards to the prematurity, children in this study
were classified as preterm, average weight of 1656.3 +
627.8 g, gestational age was 31.7 + 2.7 (31.3 to 32.1) weeks
examination and chronological age of 2.2 + 0.6 years.
Classification recommended by the American Academy
of Pediatrics for every infant born alive’*3°.

In this study, idiopathic preterm delivery by cesarean
section was the main cause of premature birth and IOT
and NIOT. Preterm birth occurred regardless of whether
their mothers have made the monitoring of prenatal care.
This finding is in agreement with Salge et al.”’.

Tracheal intubation in this study was recommended
for children with apnea, RDS, sepsis, PDA, HPIV, me-
conium aspiration syndrome and preoperative. These
morbidities and complications are the main causes of the
indication for intubation in the neonatal period®.

There was a statistically significant difference between
the time that children remained intubated, when compar-
ing the IOT groups with and without DDE. Children with
DDE IOT had a median duration of the intubation of 3.5
days, which was significantly higher in the group without
DDE, which was two days (P=0.01).

The DDE between the intubated infant had a high-
er frequency than the children with normal enamel.
Howeyver, the probability of DDE was inversely propor-
tional to gestational age among the 157 premature studied.
When analyzing the frequency of premature consider-
ing the DDE gestational age between 23 and 31 weeks,
from those with 32 to 36 weeks the ratio of DDE and
normal enamel shows no statistically significant differ-
ence (P=0.017). We found that premature infants with
gestational age between 23 to 31 weeks (63.6%) were in-
tubated longer than those with gestational ages from 32
to 36 weeks (36.4%). This explains why the prevalence of
DDE was inversely proportional to gestational age, since
the IOT formed the largest group of preterm infants with
DDE, as showed by the results of the study group of chil-
dren intubated, where there was no relationship between
the probability of DDE and gestational age (P=0.16).

The statistical analysis showed that the variable, dura-
tion of intubation, was related to the probability of occur-
rence of DDE, ie, the greater the number of days the child
is intubated greater the chance of DDE. The threshold
value of zero days of intubation was 40% for occurrence
of DDE. This value indicates the existence of a specific
cause for the occasional occurrence of DDE at the time
of execution of the technique of intubation®**. It was pos-
sibly caused by the turning movement of the laryngoscope
weighbridge causing pressure on the gingival mucosa, lips
and teeth! contributing as an important local factor for
the enamel defects observed in the upper deciduous inci-
sors. Seow et al.? and Vello et al.** correlated the presence
of DDE with the intubation time and showed that this
time is variable, ranging from one to three days.
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The present study examined other parameters that
may be related to the DDE: (i) maternal complications
during pregnancy, (ii) use of drugs during pregnancy, (iii)
morbidities presented by the RN in the neonatal period
and (iv) drugs used by RN in the neonatal period. No
significant associations were found between these param-
eters and the frequency of enamel defects in this popula-
tion.

In children IOT enamel hypoplasia mainly affected the
upper left incisor, left maxillary lateral incisor and maxil-
lary right central incisor. These teeth are in the area cor-
responding to the side of the laryngoscope position during
insertion of the orotracheal tube. The technique TI recom-
mends that the laryngoscope blade should move toward
the midline and be raised without changing the direction
of the axis of the cable pair to avoid the pressure and
movement of the laryngoscope weighbridge on the lips
and teeth!®. The inability to see the larynx usually leads
to multiple or prolonged attempts at laryngoscopy with
increasing pressure force. This increased pressure force
is associated with lesions of the esophagus and larynx,
injury to the teeth, unsaturation, hemodynamic instability
and intensive unplanned care. Cooper*, in a historical
review of developments in the techniques of laryngoscopy,
stressed the need for improved management techniques to
reduce airway and forced multiple laryngoscopy.

CONCLUSIONS

1. Tracheal intubation is the leading cause of enamel de-
fects in deciduous anterior teeth from intubated pre-
mature infants in the neonatal period. And the longer
the period of time the child is intubated greater chance
of developing dental enamel defect.

The prevalence of enamel defects in preterm infants
increases with decreasing gestational age and the use
of tracheal intubation increases with decreasing ges-
tational age.

The upper right central incisor, lateral incisor and
upper left are the teeth most affected by defective
enamel. These teeth are located in the region of the
laryngoscope pressure, the toggle motion during intu-
bation.

The enamel hypoplasia is the most prevalent enam-
el defect among premature infants intubated in the
neonatal period. Furthermore, the associated enamel
hypoplasia and hypomineralization defect are more
prevalent among infants not intubated in the neonatal
period.
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