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Abstract

Introduction: Intensive care unit (ICU) patients, especially those who are intubated with endotracheal
tube and on a mechanical ventilator, are more likely to develop facial pressure ulcers. Aim: The aim of
the current study was to compare the risk of facial pressure ulcers in patients who had endotracheal
intubation fixed with twill tape versus dyna plaster. Materials and Methods: A descriptive research
design was employed to conduct the study with 60 samples who met the inclusion criteria and were
selected by a convenience sampling technique for the study. Thirty samples fixed with Twill tape were
assigned to Group A, and 30 samples fixed with dyna plaster were assigned to Group B. From the first
day to the fifth day, repositioning the tube and changing the fixation were done in both groups once
every 24 hours. On the fifth day of intubation care, pressure ulcer risk assessment was done using the
Braden Scale for predicting Pressure Sore Risk in both groups. Data were analyzed using descriptive
and inferential statistics. Result: The calculated independent t-test value of 9.397 was found to be
statistically significant at p < 0.05 level, which clearly infers that there was a statistically significant
difference between the two fixations by Twill Tape and Dyna Plaster, with fixation by Twill Tape having
a lower level of risk than the fixation by Dyna plaster. Conclusion: The study's findings conclude that
there was a lower risk of developing pressure ulcers with Twill tape compared to Dyna plaster when the
endotracheal tube is secured with twill tape.
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INTRODUCTION

The use of numerous external devices and fixators is a risk factor that predisposes
hospitalized patients to pressure ulcers related to medical devices!. Up to one-third of
hospitalized patients may experience medical device-related ulcers that could have
been prevented?. A pressure ulcer, also known as a pressure injury, is a localized
injury to the skin and soft tissues caused by an elevated mechanical load, which can
arise from any medical device or the body's own weight. Pressure ulcers resulting from
medical devices are frequently observed in intensive care units (ICUs)®, with feeding
tubes and equipment being the most often implicated devices in face and oral mucosa-
related pressure ulcers®. Studies have noted an increased risk of medical device-
related ulcers in men, individuals who are overweight, and patients with prolonged ICU
stays®. In ICUs, especially among intubated and mechanically ventilated patients, the
likelihood of developing face pressure ulcers is higher. Tubes are typically secured
using commercial or non-commercial methods, such as adhesive tapes, strings, or
attachment devices, to prevent unintentional extubation®. Securing the airway is
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crucial to avoid unintentional extubation or tube dislodgment, and various medical
devices serve this purpose’. An ideal device for securing an endotracheal tube is one
that effectively prevents both slippage or displacement of the tube and unplanned
tracheal extubations, while also mitigating the risk of pressure ulcers in the skin and
neck region®.14 Patients with perioral pressure ulcer patterns showed variations
related to two types of medical devices: the anchorfast device and the endotracheal
tube holder set®. In recent years, the Center for Medicare and Medicaid Services has
imposed reimbursement penalties for hospital-acquired pressure injuries,
emphasizing the importance of preventive measures'®. The study was conducted to
evaluate a novel device, the Haider Tube-Guard, in reducing endotracheal tube
movement and preventing unplanned extubation compared to adhesive tape and
found that the Haider Tube-Guard significantly reduced ET tube mobility*!. Despite
advancements, unresolved conflicts of opinion about the optimum technique of
endotracheal tube securement contribute to an increase in accidental extubations and
variability in practice in the ICU*2, Although various endotracheal tube holders are
available, bandages or tape remain the most widely used techniques. Therefore, the
present study was conducted to compare the risk of facial pressure ulcers in the
fixation of twill tape versus dyna plaster among patients with an endotracheal tube in
the intensive care unit.

MATERIALS AND METHODS

A descriptive research design was employed to conduct a study in the Intensive Care
Unit of Saveetha Medical College and Hospital from 20" May 2023 to 20" June 2023.
A total of 60 samples that met the inclusion criteria were selected using the
convenience sampling technique. Thirty samples fixed with Twill tape were assigned
to Group A, and 30 samples fixed with dyna plaster were assigned to Group B.
Informed consent was obtained from participants after explaining the purpose of the
study. Demographic and clinical variables were collected using a structured
guestionnaire. Repositioning the tube and changing the fixation were performed in
both groups once every 24 hours from the first day to the fifth day. On the fifth day of
intubation care, pressure ulcer risk assessment was conducted using the Braden
Scale for predicting Pressure Sore Risk in both groups. Confidentiality was assured
throughout the procedure. The data were tabulated and analyzed using descriptive
and inferential statistical methods with IBM SPSS version 22.0 software (IBM Corp.,
Armonk, NY, USA). Background variables of the participants were described in terms
of percentage, mean, and standard deviation. The comparison between twill tape and
dyna plaster was calculated using an unpaired t-test, and p<0.05 or less was
considered statistically significant.

RESULT
Table 1. Background variables of participants in Group A and Group B

Group A Group B
Frequency |Percentage Frequency| Percentage

Demographic Variables

Age in years

a. 21 -30 5 16.7 5 16.7
b. 31-40 5 16.7 5 16.7
c. 41-50 10 33.3 10 33.3
d. 51 -60 10 33.3 10 33.3
Gender
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a. Male 17 56.7 17 56.7
b. Female 13 43.3 13 43.3
Hydration status

a. Fluid intake >200 ml/ day 5 16.7 5 16.7
b. Fluid intake 2000-3000 ml/day 7 23.3 7 23.3
c. Fluid intake 1000-2000 ml/day 11 36.7 11 36.7
d. Fluid intake 750-1000 ml/day 7 23.3 7 23.3
Route of feeding

a. Nasogastric tube 26 86.7 26 86.7
b. Oral feed 4 13.3 4 13.3
Duration of ICU days

a. 2 days to 7 days 17 56.7 17 56.7
b. 7 days to 15 days 13 43.3 13 43.3
BMI of the patient

a.16-20 12 40.0 11 36.7
b.20-25 9 30.0 10 33.3
c.25-30 9 30.0 9 30.0
Comorbidity

a. Hypertension 3 10.0 4 13.3
b. Diabetes mellitus 10 33.3 17 56.7
c. Chronic kidney disease 7 234 3 10.0
d. No comorbidity 10 33.3 6 20.0
Previous history of pressure ulcer

a. Yes 12 40.0 11 36.7
c. No 18 60.0 19 63.3
Glasgow COMA Scale score

a. <5 20 66.7 19 63.3
b.5-9 10 33.3 11 36.7
Sensory impairment

a. Present 10 33.3 11 36.7
b. Absent 20 66.7 19 63.3
Size of the ET tube used

a.70-75 18 60.0 17 56.7
b. 8.0-8.5 12 40.0 13 43.3
Pressure on Airway

a. 90 — 100 16 53.3 18 60.0
b. 70— 89 14 46.7 12 40.0

The table 1 shows that, most of the 10(33.3%) in the Group A and in Group B were
aged between 41 — 50 years and 51 — 60 years, 17(56.7%) in Group A and Group
B were male, 11(36.7%) in Group A and Group B had fluid intake of 1000 — 2000
ml/day, 26(86.7%) in Group A and Group B were fed by nasogastric tube and
17(56.7%) in Group A and Group B were stayed in ICU for 2 days to 7 days. 12(40%)
in Group A and 11(36.7%) in Group B had BMI in the range of 16-20, 10(33.3%) in
Group A had diabetes mellitus as comorbid and no comorbidity and 17(56.7%) in
Group B had diabetes mellitus as comorbid. 18(60%) in Group A and 19(63.3%) in
Group B had no previous history of pressure ulcer, 20(66.7%) in Group A and
19(63.3%) in Group B had Glasgow coma scale score of <5, sensory impairment was
absent among 20(66.7%) in Group A and 19(63.3%) in Group B.
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Table 2: level of risk facial pressure ulcer infixation of Twill Tape Versus Dyna

Plaster
Level of Risk FacialPressure Ulcer Group A (Twill Tape) Group B (Dyna Plaster)
F % F %
Low (15 - 18) 11 36.6 7 23.3
Moderate (13 — 14) 15 50.0 8 26.7
High (10 — 12) 2 6.7 7 23.3
<9 (Very high) 2 6.7 8 26.7

The Table 2 depicts that in Group A, 15(50%) had moderate level of risk, 11(36.6%)
had low level of risk and 2(6.7%) had high and very high level of risk facial pressure
ulcer whereas in Group B, 8(26.7%) had moderate and very high level of risk and
7(23.3%) had low and high level of risk facial pressure ulcer.

Table 3: Comparison of risk of facial pressure ulcer in fixation of Twilltape
versus Dyna plaster

Mean |S.D |Mean Difference | Student Independent ‘t’ test value
Twill Tape 14.16 | 2.54 t=2.551
Dyna Plaster | 12.10 | 3.63 2.06 p:g.*gm

***p<0.001, S — Significant

The table 2 shows that the mean score of risk assessed by Twill Tape was 14.16+2.54
and the mean score of risk assessed by Dyna Plaster was 12.10+£3.63. The mean
difference score was 2.06. The calculated student independent t test value of t = 2.551
was statistically significant at p<0.05 level. This clearly shows that there was
significant difference between the assessment by Twill tape and Dyna plaster in which
Twill tape assessment was better thanthe Dyna plaster.

DISCUSSION

Endotracheal tubes are commonly employed in critical care medicine to establish and
safeguard a patent airway, facilitating mechanical ventilation. This is a primary factor
contributing to the occurrence of face pressure ulcers, primarily due to the fixation of
the endotracheal tube to secure it in the proper placement. The incidence of pressure
ulcers may vary depending on the type of Endotracheal Tube Fixators.*? The findings
of the current study revealed that the risk of developing facial pressure ulcers was
observed in both the twill tape and dyna plaster groups. However, the occurrence was
less frequent with Twill tape fixation to secure the ET tube. This finding is supported
by a study conducted by Michael Kuniavsky et al. 2019, who reported that the
incidence of pressure ulcers related to Endotracheal Tube Fixators may be as high as
58% when using standard cloth tape Endotracheal Tube Fixatorss?®. In another study,
Garrubba M. 2017 reported that the incidence of pressure injuries ranges from 12.4%
to 18.7%, with a higher incidence of Grade 1-2 pressure injuries than Grade 3-4.
Among the reported pressure injuries, 29% were attributed to medical devices and the
most commonly associated devices were ETT tapes (21-29%) and nasogastric tubes
(14-16%).%2 Similarly, Rehab Fadel Ali et al, 2022 also reported that 5.4% of the
participants in the Twill group had severe oral mucositis, compared with 27% of the
participants in the adhesive tape group with statistically significant differences between
the two groups.*? In contrast, Aseel Sleiwah et al, 2020 conducted a retrospective
study to assess perioral pressure ulcers in patients undergoing endotracheal
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intubation and concluded that the findings negatively illustrate that the length of
intubation is associated with a high risk of facial pressure ulcers4. Constance C.
Mussa et al, 2018 conducted a study to assess the factors associated with
endotracheal tube (ETT) related pressure injury in mechanically ventilated patients
and found that patients who receive vasopressor infusion may be at an increased risk
of developing ETT-related pressure injuries, indicating a need for heightened vigilance
in performing skin and mucosal membrane assessments in this population.®
Landsperger et al, 2019 found that the use of the endotracheal tube fastener to secure
the endotracheal tubes reduces the rate of a composite outcome that included lip
ulcers, facial skin tears, or endotracheal tube dislodgement compared to adhesive
tape'®. However, the current study lacks an assessment of this risk factor. Therefore,
the current study recommends using Twill tape to secure the ETT, and further research
may be conducted with other advanced devices to prevent pressure ulcers.

CONCLUSION

There was a significant advantage of Twill tape over Dyna plaster fixation among
patients with an endotracheal tube in the development of pressure ulcers. Twill tape
fixation for securing the endotracheal intubation tube was found to be more effective
in reducing the risk of facial pressure ulcers compared to Dyna plaster fixation for
securing the endotracheal intubation tube
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