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PERCUTANEOUS TRACHEOSTOMY IN ICU
THE ROLE OF PULMONOLOGIST
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Weaning from ventilator

Criteria

Subjective assessment
Adequate cough
No neuromuscular blocking agents
Absence of excessive trachea-bronchial secretion
Reversal of the underlying cause for respiratory failure
No continuous sedation infusion or adequate mentatior
on sedation
Objective measurements
Stable cardiovascular status
Heart rate < 140 beat/minute
No active myocardial ischemia
Adequate hemoglobin level ( = 8 g/dl)
Systolic blood pressure 90-160 mmHg
Afebrile (360 C < temperature < 380 C)
No or minimal vasopressor or inotrope
(<5 pg/kg/ minute dopamine or dobutamine)

Boles, Jean-Michel, et al

Adequate oxygenation

Tidal volume > 5 mL/kg
Vital capacity >10 mL/kg
Proper inspiratory effort
Respiratory rate < 35/minute
Pa0» =60 and PaCO» <60 mmHg
Positive end expiratory pressure <8 cmH20
No significant respiratory acidosis (pH = 7.30)
Maximal inspiratory pressure (MIP) < -20--25cmH20
0> saturation > 90% on FIO2 < 0.4 (or PaO2 /F102 = 200)
Rapid Shallow Breathing Index
(respiratory Frequency/Tidal Volume) < 105

. European Respiratory Journal 29.5 (2007): 1033-1056.



Indications for tracheostomy

= Prolonged mechanical ventilation for 7 days
or more

= Upper airway obstruction (including vocal
cord paralysis)

= Need for airway protection in patients with
conditions such as neurologic disease or
traumatic brain injury

= Need for more effective pulmonary hygiene,
including the use of recruitment maneuvers
and methods for clearing the airways of
secretions.

Hashimoto, Daniel A., Andrea L. Axtell, and Hugh G. Auchincloss. "Percutaneous
tracheostomy." New England Journal of Medicine 383.20 (2020): e112.



Cuff leak test in predicting post-extubation
airway complications

= (+) cuff leak test: leak <110ml
= Meta-analysis 28 studies 4493 extubations

Post-extubation

airway obstruction

Reintubation

= High specificity— consider intervening in
patients with a positive test (eg. steroid)

= | ow sensitivity — patients still need to be
closely monitored post-extubation

Kuriyama, Akira, Jeffrey L. Jackson, and Jun Kamei. Critical Care 24 (2020): 1-11.



Clinical scenario
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= Patients with brain injury

= |Impaired mental status(GCS<8)

= The importance of tracheos
weaning success ?

tomy in the



When should we perform
extubation after brain injury?

= Coplin et al. 2000 AJRCCM

= Delaying extubation, in order to wait for
sufficient neurological recovery, did NOT
guarantee successful extubation

= Associated with increased nosocomial
pneumonia, ICU and hospital lengths of stay
and costs



GCS of8as arule ?

= Navalesi P. Crit Care Med. 2008

= GCS = 8 + audible cough during suction
= Significant 1 in extubation success

= Namen AM. AJRCCM, 2001
= GCS of 8

= Highest AUC for predicting successful
extubation



How to score the GCS

= Higher GCS was not associated with
extubation success
= Godet T. Anesthesiology. 2017
= McCredie VA. Ann Am Thorac Soc. 2017

= Score the verbal component

= As 1 in all intubated patients ?

= As 1 In non-communicating patients and as 4 in
patients who tried to speak with the endotracheal
tube

= GCS has been inconsistently reported as a



Other tools of predicting successful
extubation

= Asehnoune K. Anesthesiology. 2017

(1)Age< 40 y/o, (2)visual pursuit, (3)attempts to
swallow, (4)GCS > 10

= Godet T. Anesthesiology. 2017

(1)visual pursuit, (2)preserved upper airway
reflexes

= McCredie VA. Ann Am Thorac Soc. 2017

(1)younger age, (2)negative fluid balance and the
(3)presence of cough

= dos HFC R. J Crit Care. 2017
Cough



When should we perform

trach

= Ear

eostomy after brain injury?

y vs. late tracheostomy ?

= Hyc

e GA. Injury. 2015 (early=5 days)

= Head and chest injury

= Favored early tracheostomy with less pneumonia,
lower mechanical ventilation duration and ICU
length of stay

= Alali AS. J Trauma Acute Care Surg. 2014
(early=8 days)
= Traumatic brain injury
~ Supported an early tracheostomy
- | duration of mechanical ventilation, | ICU stay,



When should we perform

tracheostomy after brain injury?

» Bosel J. Stroke. 2012

Stroke patients (N=60 only)

Early tracheostomy did not result in a reduction in
the ICU length of stay

But resulted in lower mortality

= |n clinical practice, early tracheostomy is not
recommended but could be considered In

High risk of extubation failure like infra-tentorial
lesions

Protracted mechanical ventilation

In patients with poor neurological recovery and/or
after extubation failure
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VIDEOS IN CLINICAL MEDICINE
SUMMARY POINTS

Julie R. Ingelfinger, M.D., Editor

Percutaneous Tracheostomy

Daniel A. Hashimoto, M.D., Andrea L. Axtell, M.D., and Hugh G. Auchincloss, M.D.

The following text summarizes information provided in the video.

Hashimoto, Daniel A., Andrea L. Axtell, and Hugh G. Auchincloss. "Percutaneous
tracheostomy." New England Journal of Medicine 383.20 (2020): e112.




Contraindication

= Neither previous tracheostomy nor other types of
neck surgery are contraindications.

= Absolute contraindications
= Cervical instability
= Uncontrolled coagulopathy
= Infection at the planned insertion site.

= Relative contraindications

= Difficult anatomy (short neck, morbid obesity, minimal
neck extension, or tracheal deviation)

-~ Severe respiratory disease resulting in the inability to
withstand periods of apnea or in the loss of positive-



Anatomy
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High riding innominate artery

Innominate artery

Aortic arch




|dentification of landmarks

= Thyroid cartilage, the cricoid cartilage, and
the sternal notch.

= The ideal location for placement of the
tracheostomy tube is between the second
and third tracheal rings

Figure 1. Tracheal Anatomy and Location
for Placement of the Tracheostomy Tube.

The ideal location for placement of
the tracheostomy tube is between the
second and third tracheal rings.



Open tracheostomy

Step 1 Step 2 Step 3
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Procedure

Video: 08:00~ 10:58

Figure 2. Insertion of the Introducer
Needle and Guidewire.

The introducer needle and guidewire
are inserted through the anterior wall
of the trachea under direct broncho-
scopic guidance (inset).

Figure 3. Tracheal Dilation.

The small tracheal dilator is advanced
over the guidewire to dilate the tract.
The small tracheal dilator is removed,
the protective sheath is loaded (Panel
A), and the single-stage progressive
dilator is advanced over the guidewire
(Panel B).
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Antiplatelet agents and anticoagulants n
increased the bleeding risk of bedside
percutaneous dilational tracheostomy in
critically ill patients
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Demographic data

Table 1  Patients’ characteristics and demographic data.

Characteristics

N = 312

Age (years), mean (SD)
Gender, n (%)

Male

Fermnale

APACHE Il score, mean (SD)

BMI, mean (SD)

Disease for intubation
Respiratory disorders
MNeurologic disorders
Cardiovascular disorders
Gastrointestinal disorders
Genitourinary disorders
Post-CPCR
Others®

Site
Medical ICUs
Surgical ICUs
Respiratory care center

Rate of antiplatelet agent or

anticoagulant use, % (n)

Platelet count, x10%/uL, mean

(SD)
PT INR, mean (5D)

69.6 (17.7)

208 (66.7)
104 (33.3)
25.3 (6.3)
22.4 (4.2)

160 (51.3)
102 (32.7)
12 (3.8)
17 (5.4)
8 (2.6)
9 (2.9)
4 (1.3)

196 (62.8)
86 (27.6)
30 (9.6)
17.9 (56)
263 (140)

1.12 (0.20)

(2016/02~2018/12)

Complication rate of PDT, % (n)

Weaning rate after PDT, % (n)

In-hospital mortality rate after
PDT, % (n)

Length from ICU admission to
consultation (days), mean
(SD)

Length from intubation to
consultatjon (days), mean
(SD)

Length from consultation to
PDT (days), mean (SD)

Length from ICU admission to
PDT (days), mean (SD)

Length from intubation to PDT
(days), mean (5D)

Length of ICU stay (days), mean
(SD)

14.4 (45)
50.3 (157)
17.0 (53)

17.2 (11.0)

20.3 (12.8)

1.4 (1.9)
18.6 (11.3)
21.6 (13.0)

26.4 (16.9)




Complications

Table 2 Complications of bedside percutaneous dilational
tracheostomy (N = 312).

Complication Number (%)

Total 45 (14.4)
Peri-operative
Transient hypotension 2 (0.7)
Minor bleeding 1(0.3)°
Posterior tracheal wall injury 1(0.3)°
Loss of airway 1(0.3)
Post-operative
Minor bleeding 30 (9.6)°
Wound infection 4 (1.3)
Major bleeding 3(1.0)
Pneumomediastinum 1(0.3)"
Subcutaneous emphysema 1(0.3)"
Loss of tracheostomy 1(0.3)

® Patient had both peri-operative and post-operative minor

bleeding.
® The complications occurred in the same patient.

*Minor bleeding was defined
as requiring packing with
epinephrine-soaked gauze
packs or absorbable
hemostatic aggregates to
stop the bleeding

*Major bleeding was defined
as needing a blood
transfusion, suturing or
surgical intervention.



Complications- bleeding risk

Table 3 The association between patients’ characteristics and bleeding risk of PDT.
Characteristics N Complication of bleeding p value
Yes No
Age, mean (SD) 312 73.4 (13.2) 69.2 (18.2) 0.102°
APACH Il score, mean (SD) 312 25.0 (7.0) 25.3 (6.2) 0.768"
BMI, mean (SD) 312 22.6 (3.4) 22.4 (4.3) 0.753°
Gender, n (%) 0.030°
Male 208 16 (7.7) 192 (92.3)
Female 104 17 (16.3) 87 (83.7)
Disease for intubation, n (%) ~0.99"
Respiratory disorders 160 17 (10.6) 143 (89.4)
Non-respiratory disorders 152 16 (10.5) 136 (89.5)
Site, n (%) 0.816"
Medical ICU 196 20 (10.2) 176 (89.2)
Surgical ICU 86 9 (10.5) 77 (89.5)
Respiratory care center 30 4 (13.3) 26 (86.7)
Antiplatelet agent or anticoagulant use, n (%) <0.001°
With 56 15 (26.8) 41 (73.2)
Without 256 18 (7.0) 238 (93.0)
Platelet count, x10°/uL, mean (SD) 312 222 (99) 267 (143) 0.023°
PT INR, mean (5D) 312 1.16 (0.21) 1.12 (0.19) 0.256"
PDT, percutaneous dilational tracheostomy; 5D, standard deviation; APACHE Il, acute physiology and chronic health evaluation Il; BMI,
body mass index; ICU, intensive care unit; PT INR, the international normalized ratio of prothrombin time.
@ By Student’s t-test.
b By Fisher’s exact test.




R4 A# 106 F07 A 28 B
fEe7 2P RE BH 1124044038

o A

rl.‘H

AN E R G H Dusk b BE R 45 A R ads 5

Drug Elimination half- | Time to normal platelet
life function/ coagulation activity
after dimg discontinuation
Heparins
UFH I-2h
IMWH 3-7h
Heparinoids Apixaban prophylaxis 12h
Danaparoid 24h Fibrinolytic drugs
Bivalirudin 25 min Alteplase. anistreplase 4-24 min 24-28 h
Argatroban 30-35 min reteplase, streptokinase
Fondaparinux 17-20 h SE—NSAID oy A 4ER #i) £ B > BN RS o 6945 REFHEHTA £ 5 -
Antiplatelet drugs (1)#7 8] 45 8 24 hrs: Diclofenac ~ Ibuprofen ~ Indomethacin ~ Ketoprofen -
NSAIDs 2% 1 24 h (2)#r A 4 2 3 days: Diflunisal ~ Naproxen ~ Sulindac
Ticlopidin 1-2 weeks (3)4T AT 45 3 10 days: Meloxicam * Nabumetone ~ Piroxicam
Aspirin 5-7d
Clopidogrel 5-7d
Prasugrel 5-7d
Ticagrelor 3-5d
Cilostazol 2-3d
Tirofiban 4-8h
Eptifibatide 4-8h
Abciximab 24-481h
Dipyridamole 24h
Oral anticoagulants
Warfarin 4-5d 3-4d
Rivaroxaban prophylaxis 7-9 h
[= 30 ml/min CC]
Rivaroxaban treatment 7-11h
[= 30 ml/min CC]
Dabigatran [= 80 ml/min CC] 12-17h
Dabigatran [50—-80 ml/min CC] I5h
Dabigatran [30—50 ml/min CC] 18h
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1 | Thoracentesis or drainage Platelet> 50,000/uL, BE % AP B Hust o] o
only PT/aPTT< 1.5 times the upper limit &2 0L — 8 N e E
of the normal range 4
2 | Percutaneous lung Platelet> 100,000/uL, )
aspiration PT/aPTT < 1.5 times the upper limit
of the normal range
3 | Percutaneous lung biopsy or | Platelet> 100,000/uL, B % 4F A HUEE do ] o
pleural biopsy PT/aPTT < 1.5 times the upper limit &5 L — 8 N B
of the normal range S
4 | Pig-tail catheterization Platelet> 100,000/uL,
PT/aPTT < 1.5 times the upper limit
of the normal range
5 | Bronchoscopy (including Platelet> 100,000/uL,
screening, biopsy, BAL, PT/aPTT < 1.5 times the upper limit
laser, etc) of the normal range
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3. Medication @ Jb % B AT Huk d ]/ i AR B B ShI8 (3% F 4 %%}f}‘jfi 7))
A 7 oo & ey # AT B 0 R
Apixaban Eliquis Selective factor Xa 1-2 days
inhibitor
Aspirin protect EC. Aspirin VPP, TXA2 inhibitor 7-10 days
Bokey EM., Espin EM, Ropal. Tapal
Asprin+Dipyridamole | Aggrenox TXA2 inhibitor+PDE 7-10 days
inhibitor
Clopidogrel Plavix ADP receptor antagonist 5 days
Cilostazol Pletaal PDE III mhibitor 2 days
Coumadin Watarin, Cofarin Vitamin K inhibitor Correct INR <1.5
Dabigatran Pradaxa direct thrombin mbhibitor CCr>5: 1-2 days ;
CCr<50: 3-5 days
Dipvridamole Persantin PDE inhibitor 7-10 days
Enoxaparin Clexane Factor Xa. IIa inhibitor 24 hrs
Heparin Agglutex. Calciparin. Heparin- antithrombin III activator IV torm: 2-6 hrs ; SC
Fresenius, Heparin LEO form: 12-24 hrs
[Rivaroxaban] Xarelto selective factor Xa CCr>90: 1 day ;
mhibitor CCr 60-89: 2 days ;
CCr 30-59: 3 days ;
CCr <30: 4 days
Ticlopidine Licodin ADP receptor antagonist 10-14 days
Tirofiban Aggrastat GP IIb/IITa mnhibitor 4-8 hrs
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= Tracheoesophageal fistula
= Guidewire related tracheal laceration
= Apnea related hypercapnia
= Tracheostomy inflammation/infection
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* Low volume

* Exerts high and
unequal lateral TWP
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* Causes tracheal injury
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O'Connor, Heidi H., and Alexander C. White. "Tracheostomy decannulation." Respiratory care 55.8 (2010).
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