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Background: Endotracheal tube securement devices are used to reduce the incidence of unplanned extubation of intubated
patients. We describe the ingestion of part of an endotracheal tube securement device by a neonate to bring awareness of the risk
of ingestion or aspiration of endotracheal tube securement device components in this population.

Case Report: A 13-day-old, former 31-week gestational age female infant was noted on routine radiologic evaluation to have a
foreign body in the gastrointestinal tract. The foreign body was thought to be an artifact or an object overlying the radiologic
image. However, review of previous imaging showed the object initially in the posterior pharynx with progressive migration into
the gastrointestinal tract. The patient did not have any clinical features of gastrointestinal obstruction and had been tolerating
enteral feeds. The infant’s endotracheal tube securement had been changed from a NEO-fit device (CooperSurgical, Inc.) to a
NeoBar device (Neotech Products) on day of life 5. The diagnosis of the foreign body was made 8 days later. The infant was followed
with serial imaging per pediatric surgery recommendations. The foreign body was spontaneously passed via the rectum several
days later without incident. Pathology identified the foreign body as a piece of the NEO-fit device.

Conclusion: Awareness of the possibility of ingestion or aspiration from this endotracheal tube securement device is important
for patient safety.
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CASE REPORT——

INTRODUCTION

Accidental ingestions are a common occurrence in the
pediatric population; however, they tend to be uncommon in
the neonatal population. In the United States, almost 70,000
exposures to foreign bodies/toys or miscellaneous objects
were documented in children <5 years of age in 2019 accord-
ing to the National Poison Data System annual report.! Var-
ious accidentally ingested objects have been described in
the pediatric literature, including button batteries, magnets,
coins, nails, pins, tacks, toothpicks, and toys.? Accidental
ingestions may be asymptomatic or may present with clin-
ical features such as dysphagia, drooling, choking, chest
pain, abdominal pain, vomiting, or hematemesis.®* Acci-
dental ingestions may lead to severe complications, includ-
ing perforation and extraluminal migration; abscess forma-
tion; peritonitis; fistula formation; appendicitis; liver, bladder,
heart, and lung penetration; and death.?

Endotracheal tube securement devices are used to stabi-
lize endotracheal tubes in intubated patients. We present a
case of accidental ingestion of a piece of an endotracheal
tube securement device that to our knowledge has not been
previously described in the literature. This case is unique as
endotracheal tube securement devices are frequently used
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to prevent adverse events in intubated infants by reducing
unplanned extubation. However, in this case, the device was
the cause of the adverse event.

CASE REPORT

The patient was the second born female twin (Twin B) of a
diamniotic dichorionic gestation to a 23-year-old, gravida 1
mother. Pregnancy was significant for chronic hypertension
and fetal growth restriction. Delivery was at 317 weeks of
gestation via cesarean section secondary to poor biophys-
ical profile and absent end-diastolic flow. Maternal prenatal
laboratory workup was negative for syphilis, hepatitis B, and
human immunodeficiency virus.

The birth weight of Twin B was 1,040 kg (ninth percentile).
Following delivery, she developed respiratory distress syn-
drome and was placed on noninvasive nasal positive pres-
sure ventilatory support. By day of life (DOL) 1, she devel-
oped progressive hypoxic respiratory failure, necessitating
intubation and mechanical ventilation. She required transfer
to a higher level of care on DOL 5 because of worsening res-
piratory failure.

At the time of transfer to our institution, the infant was
orally intubated with a 3.0 endotracheal tube secured with
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Figure 1. X-ray shows the presence of an L-shaped object in
the oral cavity on the day of admission.

the NEO-fit device (CooperSurgical, Inc.) from the referring
hospital. On admission, the endotracheal tube securement
device was changed to a NeoBar device (Neotech Prod-
ucts) per our clinical practice. On DOL 13, a routine x-ray
revealed a radiopaque L-shaped object projecting over the
left abdominal area. Review of prior imaging showed the
presence of the object on the day of admission in the oral
cavity (Figure 1) with migration on subsequent films into
the gastrointestinal tract (Figure 2). Although the object was

Figure 2. Abdominal x-ray shows the presence of an
L-shaped object overlying the left abdomen 11 days after
admission.
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Figure 3. Pathology specimen showing the retrieved metal
piece from the NEO-fit device.

visualized on prior films, it was thought to be an external arti-
fact and was not mentioned in the imaging reports.

At the time of diagnosis, Twin B was hemodynamically
stable on mechanical ventilation support. She had no clin-
ical features of gastrointestinal obstruction or trauma such
as feeding intolerance, residuals, emesis, or abdominal dis-
tention. She was tolerating advancing enteral feeds via gav-
age of unfortified maternal breast milk with supplemental
parenteral nutritional support. She had been passing spon-
taneous, nonbloody, seedy yellow stools since admission.
Examination showed a soft, round, nontender abdomen
without organomegaly and with bowel sounds present in
all quadrants. Pediatric surgery consultation recommended
nonintervention with close clinical monitoring and serial radi-
ologic imaging with the expectation that the foreign object
would pass spontaneously via the rectum. Feedings contin-
ued to be advanced until full enteral feeds were achieved
on DOL 18. Stools were monitored closely to detect the
passage of the foreign body. The object was observed
to traverse the gastrointestinal tract on serial imaging and
was spontaneously passed via the rectum on DOL 17, 12
days after admission, without any complications. The object
was sent to pathology and identified as a metallic piece of
the hook and loop strap of the NEO-fit endotracheal tube
securement device (Figure 3).

DISCUSSION

Unplanned extubation is defined as any dislodgement of
an endotracheal tube from the trachea that is not inten-
tional or the premature removal of the endotracheal tube
by the patient or by medical staff during nursing or medi-
cal care.>® Unplanned extubation has been associated with
neonatal morbidity and mortality and has been targeted as a
patient safety metric. The incidence of unplanned extuba-
tion in the neonatal intensive care unit varies, but a system-
atic review found a range of incidences from 1% to 80.8%.°
One of the risk factors associated with unplanned extuba-
tion is poor fixation of the endotracheal tube, which may be
caused by loose or wet tape failing to adequately secure
the device. The frequency of unplanned extubations asso-
ciated with poor fixation ranges from 8.5% to 31.0% of total
unplanned extubation events.® As a result, a focus of many
quality improvement studies has been to find the best and
safest practices for endotracheal tube fixation. Studies have
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shown that changes to endotracheal tube securement can
decrease unplanned extubation rates.”8

Various methods have been described to secure endo-
tracheal tubes.® In addition, devices for endotracheal tube
securement are commercially available such as the NEO-fit
and the NeoBar. A Cochrane review of endotracheal tube
securement methods in newborns found a lack of evidence
to support the use of any one technique over others.®
Because of the diverse assortment of techniques that can
be used for endotracheal tube stabilization and the lack of
evidence, choosing which method to use may be difficult for
clinicians. In many cases, the decision is based on familiarity,
availability, or institutional guidelines.

The endotracheal tube securement device used prior to
the neonate’s transfer was the NEO-fit device that has foam
pads affixed to the infant’s face and is connected to a plas-
tic base with an adjustable hook and loop strap attached.
The adjustable hook and loop strap has metal clips secured
to a Velcro strap that mechanically grip the soft material of
the endotracheal tube without the use of tape. Each device
has 3 metal clips. The metal clips each have 4 raised cir-
cular bumps with serrated edges. As shown in our patient,
these metal clips can become dislodged and accidentally
ingested. The serrated edges of the metal clips could poten-
tially result in mucosal damage if ingested or aspirated. The
presence of metal within an endotracheal tube securement
device may also contraindicate the use of this device in
intubated patients undergoing magnetic resonance imaging
(MRI).

We hypothesize that a metal clip from the NEO-fit device
became dislodged during the change of endotracheal tube
securement on admission. The metal clips are secured to the
Velcro strap by tabs on either side and do not fully encir-
cle the strap. The recovered object showed that the tab
on one side had broken, resulting in the L-shaped config-
uration of the piece, and the broken tab likely facilitated
the object’s dislodgement into the oral cavity where it was
ingested. As staff was unfamiliar with the NEO-fit device
because it is not used at our institution, the metallic object
was not recognized clinically or radiologically as a foreign
body on initial evaluations. However, the metallic piece tra-
versed the gastrointestinal system and was expelled without
complications.

An alternative to the NEO-fit device is the NeoBar device.
The NeoBar consists of a plastic polypropylene bar secured
to the infant’s face by hydrocolloid tabs. The endotracheal
tube is affixed to the NeoBar using tape. The NeoBar con-
sists of one molded piece without parts that can be dis-
lodged. It does not feature any metallic parts and as such
can be used on infants undergoing MRI studies.

Because this complication was directly related to a
medical device, a Form 3500 was filed with MedWatch,
the US Food and Drug Administration Safety Information

and Adverse Event Reporting Program, access number
MW5099597.1°

CONCLUSION

We have described the ingestion by a neonate of a piece of
an endotracheal tube securement device that did not result
in significant complications. Although our patient had no
complications, this case report highlights the potential risk.
Future designs of endotracheal tube securement devices
should evaluate and mitigate the risk for accidental aspira-
tion or ingestion.

ACKNOWLEDGMENTS
The authors have no financial or proprietary interest in the
subject matter of this article.

REFERENCES

1. Gummin DD, Mowry JB, Beuhler MC, et al. 2019 Annual Report
of the American Association of Poison Control Centers’
National Poison Data System (NPDS): 37th Annual Report. Clin
Toxicol (Phila). 2020;58(12):1360-1541.
doi: 10.1080/15563650.2020.1834219

2. Kramer RE, Lerner DG, Lin T, et al. Management of ingested
foreign bodies in children: a clinical report of the NASPGHAN
Endoscopy Committee. J Pediatr Gastroenterol Nutr.
2015;60(4):562-574. doi: 10.1097/MPG.0000000000000729

3. Uyemura MC. Foreign body ingestion in children. Am Fam
Physician. 2005;72(2):287-291.

4. Chen MK, Beierle EA. Gastrointestinal foreign bodies. Pediatr
Ann.2001;30(12):736-742.
doi: 10.3928/0090-4481-20011201-08

5. Children’s Hospitals’ Solutions for Patient Safety Network.
Accessed Sep 17, 2021. solutionsforpatientsafety.org/
our-results

6. da Silva PSL, Reis ME, Aguiar VE, Fonseca MCM. Unplanned
extubation in the neonatal ICU: a systematic review, critical
appraisal, and evidence-based recommendations. Respir Care.
2013;58(7):1237-1245. doi: 10.4187/respcare.02164

7. Loughead JL, Brennan RA, Deluilio P, Camposeo V, Wengert J,
Cooke D. Reducing accidental extubation in neonates. Jt
Comm J Qual Patient Saf. 2008;34(3):164-170, 125.
doi: 10.1016/s1553-7250(08)34019-7

8. Merkel L, Beers K, Lewis MM, Stauffer J, Mujsce DJ, Kresch MJ.
Reducing unplanned extubations in the NICU. Pediatrics.
2014;133(5): e1367-e1372. doi: 10.1542/peds.2013-3334

9. Lai M, Inglis GDT, Hose K, Jardine LA, Davies MW. Methods for
securing endotracheal tubes in newborn infants. Cochrane
Database Syst Rev. 2014;(7):CD007805.
doi: 10.1002/14651858.CD007805.pub2

10. MedWatch: The FDA safety information and adverse event

reporting program. U.S. Food and Drug Administration.
Current as of March 18, 2022. fda.gov/safety/medwatch-fda-
safety-information-and-adverse-event-reporting-program

This article meets the Accreditation Council for Graduate Medical Education and the American Board of Medical
Specialties Maintenance of Certification competencies for Patient Care and Medical Knowledge.

©2022 by the author(s); licensee Ochsner Journal, Ochsner Clinic Foundation, New Orleans, LA. This article is an open
access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
av (creativecommons.org/licenses/by/4.0/legalcode) that permits unrestricted use, distribution, and reproduction in

any medium, provided the original author(s) and source are credited.

260

Ochsner Journal


http://solutionsforpatientsafety.org/our-results
http://solutionsforpatientsafety.org/our-results
http://fda.gov/safety/medwatch-fda-safety-information-and-adverse-event-reporting-program
http://fda.gov/safety/medwatch-fda-safety-information-and-adverse-event-reporting-program

