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Learning Objectives

After the course, participants will be able to:

1) Identify and describe commonly used artificial
airway equipment in tracheostomy care.

2) Discuss the clinical implications and evidence-
based best practices for managing patients with a
tracheostomy.

3) Recognize situations that require
troubleshooting and apply effective strategies to
address common tracheostomy-related issues.



The “Trach”

e Stoma - end of a tube, the hole
* Tracheostomy — surgically-created opening
* Tracheotomy — an incision or cut
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Why a Tracheostomy?

*Urgent/Emergent
*J[emporary Vvs. Permanent

*Elective/Therapeutic
efemporary vs. Permanent

*Prophylactic?




Key Points of Consideration

* A ‘temporary’ tracheostomy is often performed when
patients require prolonged mechanical ventilation (i.e.,
failed extubation > 1x)

* There is no research consensus whether tracheostomies
require humidification, although lack of humification can
potentially affect patient comfort and secretion clearance
since you are bypassing the upper airway

* Patients who require continuous mechanical ventilation
may not be good candidates for talk valves

* A talk valve may empirically cause coughing until a
patient acclimates
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Laryngectomy Stoma

Tracheostomy Stoma




CRICOTHYROIDOTOMY o B THYROID CARTILAGE
CRICOTHYROID MEMBRAME
PERCUTANEOUS DILATIONAL e T CRICOID CARTILAGE
TRACHEOSTOMY SITE —— : o
; : T SUBCRICOID SPACE
STANDARD e FIRST TRACHEAL CARTILAGE
TRACHEOSTOMY SITE

SECOND TRACHEAL CARTILAGE

Qropharynx

' ' Larynx
Epiglottis
‘ = Vocal cords
Thyroid
cartilage \ A Trachea
0
Cricothyroid
mermbrane A Oesophaqus
L)
L)
Cricoid :

cartilage H
)
o
°

11



E 3 covipien~
Shiley™

Adult Flexible Tracheostomy Tube
Cuffless

Reusable Inner Cannula

6.5 nmiD.

(19.4mm0.D. 1|
<, 62 mm <

& 6.5mm L.D.
[REF] 4UNGSR [
Lo7] 202108122X > 55mmlD.
o 2026-08-01

] SB7

Equipment

V- G
jlsable

Gonsentérieare O

Obturat

Inner Cannula Outer Cannula

12



Common Tracheostomy Parts
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Tracheostomy tie strings
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15-mm adapter
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Tracheostomy Types
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Most Common Versions/Brands
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Special Trach Types
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Tracheostomy Measurements
and Markings

»‘a

\ ID — Internal Diameter
OD — Quter Diameter

General Types:
Cuffed vs. Uncuffed
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Trach Terminology & Labeling

0D - outer diameter

**ID —inner diameter

s*mm — millimeter = 1/1000™" meter

**DCFS - disposable cuffless tracheoston., ™
**DCT - disposable cuffed tracheostomy

**DIC - disposable inner cannula
*TTS - tight to shaft

**XLT - extended length tracheostomy
**FEN - fenestrated ‘
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Whether using a closed of
system (i.e., Ballard) or
open technique with
sterile gloves, suctioning
can be both
therapeutic/beneficial

and detrimental... >



A . . .
ARC Clinical Practice Guidelines: Artificial Airway Suctioni
ioning

Thomas C Blake; Marl T, apellari, and Shawna L Stricklan,
man, J Brady Scott, Mark A Yoder, Emi ly Capell ‘

AARC Clinical Practice Guidelines: Artificial Airway Suctioning

Thomas C Blakeman, J Brady Scott, Mark A Yoder, Emily Capellari, and Shawna L Strickland

RESPIRATORY Cake o Fenkuary 2022 Vo 67No2 |

tioning 1S suIricient I0r neonatal and pealarric pauents; (5) foyn ciosed and open Suction SyStems
may be used to safely and effectively remove secretions m the artificial airway of adult
patients; (4) preoxygenation should be performed beforelfuctioning in pediatric and adult
patients; (5) the use of normal saline solution should generally be-dvoided during suctioning; (6)
during open suctioning, sterile technique should be used; suction catheters should occlude
< 70% of the endotracheal tube lumen in neonates and < 50% in pediatric and adult patients, and
suction pressure should be kept below —120 mm Hg in neonatal and pediatric patients and —200 mm

Hg in adult patients; (8) suction should be applied for a maximum of 15 s per suctioning procedure;

RESPIRATORY CARE ® FEBRUARY 2022 VoL 67 No 2
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1 French =0.33 mm

Outer Diameter (OD)

ET size 1D (mm) SC size (Fr)

5.0 8
6.0 8
7.0 10
8.0 12
9.0 14

Suction Catheter Sizing

Inner Diameter (ID)

Thickness
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Clinical Consideration

normal saline
directly into the
inner cannula of
the
tracheostomy
can be indicated
but not always
recommended...




Clinical Consideration

Jetting/shooting
normal saline
directly into the
inner cannula of
the tracheostomy
can be
detrimental...
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Review Paper

Normal saline instillation before suctioning: A meta-analysis of
randomized controlled trials

Chia-Hui Wang RN, php=.»

Jui-Chen Tsai RN, MSN=.b

Shu-Fen Chen RN, MSN b

Chien-Ling Su RT, MSc«.¢

Lawrence Chen MS¢

Chao-Chun Lin RN ¢

Ka-Wai Tam MD, phpe.t.2.h.«

* Department of Nursing, Shuang Ho Hospiral, Taipei Medical University, New Taipei City, Taiwan

b School of Nursing, College of Nursing, Taipei Medical University, Taipei, Taiwan
“ School of Respiratory Therapy, College of Medicine, Taipei Medical University, Taipei, Tatwan

EELSEE B VS RASANAE 3 WeS Sod WA, 5 | intlm—
Concluston: NS instillation before suctioning does not benefit patients undergoing endotracheal in
Concmstwon:mNS mshlhbonmr it reduces oxygen saturation 5 min amersucbon. HO\:cea\;:rh%urfsf: ;ewmar-
— hadal w'?rﬁ:l'igdologiéal quality, Thus, additional studies involving large-
studies alo

ranted. = o -— i

8
Wang, et al., 2017. Australian Critical Care, 30(5), 260-265.
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Cufflator

Checking Cuff Pressure

Cuffill
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What is tracheal perfusion pressure?

-Capillary blood pressure within the tracheal vessels necessary to
maintain adequate blood flow to the tracheal mucosa.

Tracheal mucosa

Tracheal capillary

Endotracheal tube
cuff compressing
capillary

S
e

0
0
0
0
0
0
0
0
0
0
0
0

v/
0
0
0
0
0
0
O ‘
0
0
0
0
0
0

Normal tracheal perfusion pressure = 22-32 mmHg
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1. Check
If cuff pressure exceeds 2. Correct
: 3. Re-check
tracheal perfusion pressure,
adequate blood flow to the

mucosa stops



Trachea with
mucosal
damage
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Common Issues with Tracheostomy

* Dislodged in false track | |- Tracheal stenosis
*Infection at the stoma

*Bleeding at the stoma
or within the airway

* Coughed out

*No inner cannula
e Cuff blown - Pneumothorax; Sub-Q
emphysema

- Mucosal granuloma/s

- Tracheoesophageal
fistula

- Aspiration
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What'’s this ‘special’ piece?




Friendly Reminder:

Air must be able to pass
through the vocal cords for
‘nhormal’ phonation to occur...



Special Considerations
re: Trachestomy Patient’s Ability to Speak

»Phonation can occur if air is ‘forced’ past the endotracheal
tube cuff

» Crude form of manually (with finger) plugging off
tracheostomy during exhalation only

» Accumulation of mucus and/or partial obstruction within
the main cannula

»Phonation can occur through a fenestration within the main
(outer) cannula

»Phonation can be allowed temporarily/intermittently with
use of ‘talk valve’
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Managing Tracheostomy Patients

®

Passy Muir — one way, inspiratory-only
valve, aka. speaking valve



Managing Tracheostomy
Patients

Published in final edited form as:
Tracheostomy. 2024 ; 1(2): 1-6.

Elevating Tracheostomy Care Through Data-Driven Innovation:
What Can Education, Evidence-Based Practice, and Quality
Improvement Learn from One Another?

Tra Ch & OSto my Michael J. Brenner, MD, FACS'2, Vinciya Pandian, PhD, MBA, MSN, ACNP-BC2?

'Department of Otolaryngology Head and Neck Surgery, University of Michigan,

Official Journal of the Globa! Trachecstomy Collaborative

2School of Nursing, Johns Hopkins University
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Evidence-Based Practice

Dynamic interaction of:
Education + Research + Quality Improvement

Grounded in Patient-Centered Care
*Fostering Excellence & Innovation

Brenner, M. J., & Pandian, V. (2024). Elevating Tracheostomy Care Through Data-Driven Innovation: What
Can Education, Evidence-Based Practice, and Quality Improvement Learn from One
Another?. Tracheostomy (Warrenville, Ill.), 1(2), 1-6.
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Evidence-Based Practice

Otolaryngology-Head and Neck Surgery A
Volume 163, Issuc 2, August 2020, Pages 232-243 ‘\ SAGE

© Amencan Academy of Otolaryngology—Head and Neck Surgery Foundation 2020, Article Reuse Guidelines

httpsz//dororg/T0.11770194599820917427 j O u rn al S

Special Focus Section: Patient Safety/Quality Improvement

The Trach Trail: A Systems-Based Pathway to Improve Quality
of Tracheostomy Care and Interdisciplinary Collaboration

Rebecca L. Cherney !, Vinciya Pandian, PhD, MBA, MSN3, Ashly Ninan =, Debra Eastman,
MSN !, Brian Barnes!, Elizabeth King!, Brianne Miller !, Samantha Judkins ', Alfred E. Smith,
IV“, Nan M. Smith?, Julie Hanley, MSN 1 Eileen Creutz 1, Megan Carlson, MS, CCC-SLP],
Kevin J. Schneider, MA®, Leah L. Shever, PhD 12, Keith A. Casper, MD?, Patricia M. Davidson,
PhD?, and Michael J. Brenner, MD**

Cherney RL, Pandian V, Ninan A, et al. The Trach Trail: A Systems-Based Pathway to Improve
Quality of Tracheostomy Care and Interdisciplinary Collaboration. Otolaryngology—Head and
Neck Surgery. 2020;163(2):232-243. 42



Evidence-Based Practice
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Multidisciplinary
Tracheostomy Care

How Collaboratives Drive Quality Improvement

Joshua R. Bedwell, np, Ms?,
Vinciya Pandian, prp
David w. Roberson, MD, M84, FRCS",
Brendan A. McGrath, MBChS, MRCP.
FFICM, PhD®, Tanis . Camer
Michael J. Brenner, mp'*

 MBA, MSN, RN, ACNPaC®

FRCA, DICM, EDIC, p
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On, MaA-sLp (c) CCC-sLe®,

Otolaryngo| Clin N Am 52 (2019) 135-147
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Trach-Related Issues

*Bleeding

i EXte r n a l? l Cuff Inflation Line
Outer Cannula i
¢ I nte r n a l? | Pilot Balloon Inner Cannula
Obturator
*Obstruction
*Partial?

* Full?
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Trach-Related Issues
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Partial Obstruction

Complete Obstruction

A lot can go wrong during tracheostomy

placement...
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Patient (2018) 11:175-191
https://doi.org/10.1007/s40271-017-0277-1

SYSTEMATIC REVIEW
Key Points for Decision Makers

A Systematic Review of Patient and Caregiver Experiences Peopls who bave first-hand experiences of

with a Tracheostomy : . .

tracheostomy and their caregivers report feeling
Ivana Nakarada-Kordic' - Niamh Patterson' - Jill Wrapson' - Stephen D. Reay’ scared, overwhelmed, unsupported, self-conscious,
powerless, judged, and isolated.

More research is needed to gain a deeper
understanding of the first-hand experiences of
individuals with long-term tracheostomies living in
the community so as to develop new tools and

... Patients and their caregivers

repo rted a ra nge of mostly negative strategies to enable a better quality of life for them
. and their families.
experiences related to the care, : :
Practical steps could be taken to improve the
support, a nd mana gement of a experiences of persons with a tracheostomy and their
caregivers, namely, providing more information and
traChEOStomy, SpeeCh and counselling prior to and immediately after receiving
com m u nication We"being a nd QoL a lrachcostomy; formulating a paticnt-spcciﬁc
oo ! . ! communication plan early on; providing help
dISflgu rement and bOdy image, and through social support groups to overcome social
. . . »” isolation and withdrawal and to reduce stigma; and
Stlgma and SOCIaI Wlthdrawal' revisiting the design of tracheostomy-related

products to improve comfort, aesthetics, and
usability.
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Special Considerations

Speech Llp Shapes
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4 Al Overview (VRCE:

Voice cloning for text-to-speech involves using artificial intelligence to
create a digital version of a person'’s voice, which can then be used to
generate speech from text. This technology allows you to convert written
text into spoken words using the cloned voice. @

Here's how it generally works:

A voice sample, usually a short recording of the person's voice, is required as
input. @

The Al algorithm analyzes the voice sample to learn its unique characteristics, such as
tone, pitch, and speaking style. @

Once the voice is cloned, you can input any text, and the Al will convert it into speech
using the learned voice model. ¢

Uses person’s ‘real’ voice to allow text to speech
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Talk Valves

* Commonly known as a
Passy-Muir valve

* Requires some degree of
UAW control

* Not recommended with
aspiration precautions

* |f cuffed trach, you MUST
deflate the cuff prior to
Implementation

* Easily occluded

Patients LOVE these!



Deflated cuff with
fenestrated
outer cannula

Cuff inflation line




Friendly Reminder:

The obturator is a very
Important piece of

equipment {_\

(L




The Electrolarynx
IS not intended
for tracheostomy
patients...

> Formed sound

Sound waves

~ Oesophagus Electronic

b speech aid

Trachea =

Airflow ﬁ'/’.’ /




Self-locking device maintains tracheal stoma
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Tracheal Buttons
(Closure Devices)




Key Concepts

Uncuffed, Fenestrated
Tracheostomy

Cuffed Tracheostomy Uncuffed Tracheostomy







Thoughts in conclusion

* Patients with tracheostomy require specialized
care and attention, often needing additional &
ongoing education about their current condition

* They may not know what they don’t know

* For homecare patients, it falls the responsibility
of the patient and family members to care for this
complex airway, and few are formerly healthcare
trained or have experience

* Be reminded to always be kind to all patients,
but especially patients with tracheostomy - they
been through a lot & care of tracheostomy
requires constant, ongoing attention to their new
‘lifeline’.
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Questions?
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