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Our experiences of percutaneous tracheostomy in intensive
care unit
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ABSTRACT

Aim: We aimed to evaluate the indications for tracheostomy and early complications in patients who underwent percutaneous
tracheostomy with the Griggs method in our clinic.

Material and Method: This study is retrospective and observational. Demographic data, hospitalization diagnoses, days
of opening tracheostomy, days of intensive care hospitalization, indications for tracheosotomy and early complications of
tracheostomy were recorded and evaluated in a total of 78 patients between the ages of 23-93 who underwent percutaneous
tracheostomy with the Griggs method between January 2021 and September 2022.

Results: A total of 78 patients were included in the study. Of the patients, 42 (54%) were female and 36 (46%) were male. In
the patients included in the study, the earliest tracheostomy day was the 7th day of intubation and the latest tracheostomy
day was the 32nd day of intubation. The mean day in terms of tracheostomy day was 23rd day of intubation. In terms of early
complications, bleeding was observed in 5 (6.5%) patients, tracheoesophageal fistula in 1 (1.3%) patient, and pneumothorax in
1 (1.3%) patient. No complications were encountered in 71 (90.9%) patients.

Conclusion: Griggs technique, which is one of the percutaneous tracheotomy methods, can be safely applied in experienced

hands in intensive care units.
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INTRODUCTION

Tracheostomy is a surgical procedure that dates back to ancient
times. It is the process of opening the tracheal ostium to the
skin surface, which coincides with the skin in the anterior of the
trachea (1). The first percutaneous tracheostomy method was
performed in 1955. Over time, the percutaneous tracheostomy
technique was developed and the seldinger method, which is
now more widely used, and the percutaneous tracheostomy
technique emerged (2). With this technique, Ciglia (sequential
dilatation) and Grigss (forceps dilatation) methods are mostly
used as percutaneous tracheostomy procedures in intensive
care units (3,4).

Percutaneous tracheostomy is needed in intensive care
units for different reasons. Vocal cord paralysis, infectious
conditions, tracheal stenosis or dilatations may develop due to
prolonged endotracheal intubation. In patients with prolonged
endotracheal intubations, percutaneous tracheotomy is
performed in order to reduce these complications, in addition
to providing oral nutrition, reducing airway resistance,
facilitating aspiration in the respiratory tract, and facilitating
nursing care and patient mobilization(5). Despite these
advantages, some complications may be encountered due to
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the fact that tracheostomy is an invasive procedure (6). These
complications are considered as early or late complications.

In this study, we aimed to evaluate the tracheostomy
indications and early complications of patients who underwent
percutaneous tracheostomy procedure with the Grigss method
in our clinic.

MATERIAL AND METHOD

This study is a retrospective observational study conducted
in the general intensive care unit of Kastamonu training and
research hospital. Approval for our study was obtained from
the ethics committee of Kastamonu training and research
hospital with the protocol number 2022-KAEK-96. A total
of 78 patients between the ages of 23 and 93 who underwent
percutaneous tracheostomy procedure with the Griggs method
between January 2021 and September 2022 were included in
the study. Demographic data of the patients, hospitalization
diagnoses, tracheostomy days, intensive care hospitalization
days, tracheostomy indications and early complications
of tracheostomy were recorded by examining the hospital
information management system and patient files. Bleeding,
pneumothorax, tracheoesophageal fistula, mortality, false
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passage, and subcutaneous emphysema occurring in the first
week after the tracheotomy procedure were considered as early
complications.

Griggs Method Procedure

Enteral nutrition of the patients was stopped 6 hours before the
procedure. All patients underwent electrocardiography, pulse
oximetry, and invasive/non-invasive arterial blood pressure
monitoring. During the intervention, the FiO, was increased
to 100% and pressure or volume controlled ventilation was
applied. Intravenous sedation was applied to the patients
before the procedure. After the patient was placed in the supine
position, a support was placed under the shoulder and the head
was extended. The procedure was performed by experienced
specialist physicians under appropriate sterile conditions. Just
before the procedure, the endotracheal tube cuft was lowered
and pulled just below the vocal cords, and the tube cuff was
inflated again. “Percutaneous tracheostomy kit” (Portex) was
used for the procedure. By palpating 1-2 or 2-3 intervals of the
tracheal cartilage, the tracheostomy procedure was completed
using the forceps dilatation technique using the method
described by Griggs et al. A tracheostomy tube with a size of
7.0-8.5 was placed in the trachea. The tracheostomy tube cuff
was inflated and tracheal aspiration was performed, and the
position of the tracheotomy tube was confirmed by listening
to bilateral breath sounds, and the patient was connected to
the mechanical ventilator. All patients were evaluated with a
control chest X-ray after the procedure.

Statistical Analysis

Statistical analysis was performed in the IBM SPSS 20.0
statistical package program while evaluating the findings
obtained in the study. Data were indicated as number (n) and
percentage (%).

RESULTS

A total of 78 patients were included in the study. Of the patients,
42 (54%) were female and 36 (46%) were male. The mean age
of the patients was 69 years and the mean hospital stay in the
intensive care unit was 36 days. The earliest tracheostomy day
was 7th day of intubation and the latest tracheosotomy opening
day was 32nd day of intubation in the patients included in the
study. The mean day in terms of tracheostomy day was 234
day of intubation. Tracheostomy was performed in 54 (69%)
patients due to prolonged weang, 19 (24.2%) patients due to
secretion control, 4 (5.5%) patients due to inability to protect
the airway, and 1 (1.3%) patient due to airway obstruction
(Table 1).

Of the 78 patients included in the study, 33 (42.3%) patients
were due to respiratory reasons (higher rate of pneumonia),
30 (38.5%) patients were due to neurological reasons (higher
rate due to acute ischemic stroke), 8 (10.2%) patients were due
to cardiac reasons and 7 (9%) patients were other diagnostic
reasons admitted to the intensive care unit.

Based on these diagnoses, tracheotomy was applied to the
patient admitted to the intensive care unit with the diagnosis
of root of the tongue ca, because of airway obstruction, to
the patients who were admitted to the intensive care unit for
neurological reasons, for the inability to protect the airway and
secretion control, and for the patients admitted to the intensive
care unit for respiratory reasons due to prolonged weang
(Table 2).

In terms of early complications, bleeding was observed in 5
(6.5%) patients, tracheoesophageal fistula in 1 (1.3%) patient,
and pneumothorax in 1 (1.3%) patient. No complications were
encountered in 71 (90.9%) patients (Table 2).

Table 1: Demographic data, tracheostomy procedure day and indications

n: 78 Mean(%)

Age Range (years) 23-93
The avarage age(year) 69
Gender
Male 36 (46%)
Female 42 (54%)
Intensive care hospitalization day range (days) 18-73
Intensive care average hospitalization day (day) 36
Tracheostomy day interval (days) 7-32
Tracheostomy Average day (day) 23
Tracheostomy Indication
Prolonged weaning 54 (69%)
Inability to protect the airway 4 (5.5%)
Secretion control 19 (24.2%)
Airway obstruction 1(1.3%)
Tracheostomy tube no
Tube no. 7 12 (%15)
Tube no 7.5 26 (33%)
Tube no 8 28 (37%)
Tube no. 8,5 12 (15%)

Table 2: Intensive Care admission diagnoses and early complications
N: 78 (%)
33 (42.3%)
11 (14.5%)
20 (25.5%)
2 (2.6%)
30 (38.5%)
16 (20.4%)

Respiratory Causes
Chronic obstructive pulmonary disease
Pneumonia
Lung malignancies

Neurological Causes

Acute ischemic stroke

Intracerebral hemorrhage 8 (10.2%)
Motor neuron disease 4 (5.1%)
Status epilepticus 2 (2.6%)
Cardiac causes 8 (10.2%)
Acute coronary syndrome 4 (5.1%)
Heart failure 4 (5.1%)
Others 7 (9%)
Cervical trauma 3 (3.8%)
Tongue root ca 1(1.3%)
Post surgery 3 (3.8%)
Early complications
No 71 (90.9%)
Bleeding 5(6.5%)
Tracheoesophageal fistula 1(1.3%)
Pneumothorax 1(1.3%)
DISCUSSION

In this study with our tracheostomy experiment, the mean
day of tracheotomy was 23 day. Prolonged weang was the
most common indication for tracheosotomy with a rate of
69%. Among those who underwent tracheostomy procedure,
the most common reason for admission to the intensive care
unit was the patients admitted to the intensive care unit due to
respiratory problems with a rate of 42.3%. The most common
early complication was bleeding with a rate of 6.5%.

The most common indication for tracheostomy in intensive
care patients is associated with prolonged mechanical
ventilation as a result of respiratory or neuromuscular
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diseases. (7) In the study of Gucyetmez et al., the most
common indications for opening a tracheostomy are the need
for prolonged mechanical ventilation and prolonged coma.
(8) Yesiler and In a similar study conducted by his friends, it
was stated that the most common indication for tracheotomy
opening was 85% prolonged need for mechanical ventilation
and prolonged coma.(9) Our study is compatible with this
and similar studies in the literature.The number of patients
who underwent tracheotomy procedure due to the need
for prolonged mechanical ventilation comprised 69% of the
patients included in the study.

There are many studies in the literature regarding the timing
of tracheotomy in intensive care patients. Although there is no
definite and clear information about the timing, the time of
tracheotomy can be decided by the patient's doctor regarding
the diagnosis and clinical condition of the patient. In general,
early tracheotomy is recommended for patients who are
followed up in the intensive care unit due to neurological
reasons for whom extubation cannot be performed in the
short term.(9)

The mean time of tracheosotomy was reported as 13.23+6.29
days in the study conducted by Cicek et al.,, and 8.65+5.97
days in the study conducted by Kirca et al. (10,11). In our
study, the opening time for tracheotomy ranged from 7 to 32
days, and the mean day was 23 days. In our study, the rate of
patients who were followed up for neurological reasons and
who underwent tracheotomy was 38.5%. Therefore, we think
that the reason for the delayed tracheotomy time is that our
patients are followed up in the intensive care unit for less
neurological reasons.

Tracheotomy with percutaneous dilatation is the most
preferred method for tracheotomy in suitable patients in
intensive care units. (12) Tracheostomy with percutaneous
dilatation and tracheostomy is the most widely used method
in our country. We opened tracheosotomy with the method.

There are many studies in the literature on early and late
complications in the pecutan tracheotomy procedure. The
importance ofexperienceintermsofcomplication development
in pecutaneous tracheosotomy procedure is stated in the
literature. (13). In some studies, it has been reported that
early and late complications are less common in percutaneous
tracheostomy compared to surgical tracheostomy (14). The
most common complications are; bleeding that does not
require transfusion or surgery, subcutaneous emphysema,
placement of the cannula outside the trachea, injury to
the posterior tracheal wall, short-term hypoxia and stoma
infection(15). The most serious complication is perioperative
mortality. In the study by Kearney et al., the perioperative
mortality rate was reported as 0.6% (16). There was no
perioperative mortality in our study. Pneumothorax, which is
one of the early complications, is seen between 0-3% in the
grigss technique(15), pneumothorax was found in 1 patient
(1.3%) in our study and it was similar to the literature.

Bleeding due to percutaneous tracheotomy has been reported
in many studies in the literature (17). In general, it is described
as 50-100 ml bleeding from the stoma. Minor bleeding can
be managed with a pressure dressing, while major bleeding
may require ligation. In the study where Erden et al. shared
tracheotomy cases that they had opened with the Griggs
technique, they stated that they encountered bleeding
complications with a rate of 3.5%(18). In the study performed
by Cakmak et al., they reported that they encountered major

bleeding at a rate of 5.1% and minor bleeding at a rate of
6.8%(19). In our study, however, there was no major bleeding
complication, and minor bleeding complications occurred at
a rate of 6.5%.

Although tracheoesophageal fistula is rare in the early period
due to percutaneous tracheotomy procedure, destegul et al.
reported a case of tracheoesophageal fistula in one patient
(20). In our study, a complication of tracheoesphageal fistula
was seen in 1 patient (1.3%).

CONCLUSION

Percutaneous tracheotomy, which is performed at the bedside
in a shorter time and without the need to transfer the patient
to the operating room, has a low complication rate. Griggs
technique, which is one of the percutaneous tracheotomy
methods, can be safely applied in intensive care units in
experienced hands.

ETHICAL DECLARATIONS

Ethics Committee Approval: Approval for our study was
obtained from the ethics committee of Kastamonu training
and research hospital with the protocol number 2022-KAEK-
96.

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study has
received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.

REFERENCES

1. Jackson C. Tracheostomy. Laryngoscope 1909; 19: 285-90.

2. Toye F, Weinstein J. A Percutaneus Tracheostomy Device. Surgery 1969;
65: 384-9.

3. Ciaglia P, Firsching, R, Syniec C. Elective Percutaneous Dilatational
Tracheostomy: A New Simple Bedside Procedure; Preliminary Report.
Chest 1985; 87: 715-9.

4. Griggs W, Myburgh J, Worthley L. A Prospective Comparison Of
A Percutaneous Tracheostomy Technique With Standard Surgical
Tracheostomy. Intens Care Med 1991; 17: 261-63.

5. Whited R. A Prospective Study Of Laryngotracheal Sequelae in Long
Term Intubation. Laryngoscope 1984; 94: 367-77.

6. Friedman Y. Percutaneous Versus Surgical Tracheostomy: The Continuing
Saga. Crit Care Med 2006; 34: 2250-1.

7. Ganakgt E,Sahin A,Kili¢ K Grigss Forseps Dilatasyon Teknigi le Perkiitan
Trakeostomi: 60 Yogun Bakim Hastasinin Retrospektif Analizi. Ege Tip
Dergisi 2016; 55: 184 - 9.

8. Gucyetmez B, Atalan Hk, Cakar N; Turkish Tracheotomy Survey Group.
Elective Tracheotomy Practices In Tiirkiye. Plos One 2016; 11: E0166097.

9. Yesiler Fi, Sendur UG. Yogun Bakim Unitesinde Trakeostomi
Deneyimlerimiz. Aegean ] Med Sc1 2018; 1: 106-10.

10. Cigek M, Gedik E, Yiicel A, et al. Griggs Teknigi Ile Acilan Perkiitan
Trakeostomi Sonuglarimiz. Inénii Universitesi Tip Fakiiltesi Derg 2007;
14:17-20.

11. Kirca H, Cakin O, Cengiz M, Yilmaz M, Ramazanoglu A. Yogun Bakimda
Trakeotomi: Endikasyonlar, Komplikasyonlar Ve Prognoz. J Turk Soc
Intens Care 2018; 16: 17-25.

12. Vargas M, Servillo G, Arditi E, Et Al. Tracheostomy In Intensive Care
Unit: A National Survey In Italy. Minerva Anestesiol 2013; 79: 156-64.

129




Kastamonu Med ]

13.

14.

15.

16.

17.

18.

19.

20.

Wang Mb, Berke Gs, Ward Ph, Calcaterra Tc, Watts D. Early Experience
With Percutaneous Dilatational Tracheostomy. Laryngoscope 1992; 102:
157-62.

Anon J, Escuela P, Gomez V et al. Percutaneous Tracheostomy: Ciaglia
Blue Rhino Versus Griggs' Guide Wire Dilating Forceps. A Prospective
Randomized Trial. Acta Anaesthesiol Scand 2004; 48: 451-6.

Totoz T, Tiirk H,Sayin P,Unsal O,Cinar $,0ba S .Yogun Bakim Unitemizdeki
(Ybii) Perkiitan Trakeotomi Pratigimiz. $isli Etfal Hastanesi Tip Biilteni
2013;47:11 - 5.

Kearney P, Griffen M, Ochoa ], Boulanger B, Tseui B, Mentzer R J: A Single-
Center 8-Year Experience With Percutaneous Dilatational Tracheostomy.
Ann Surg 2000; 231: 701-9.

Anon J, Gomez V, Escuela P, et al. Percutaneous Tracheostomy:
Comparison Of Ciaglia And Griggs Techniques. Crit Care 2000; 4: 124-8.

Erden V, Delatioglu H, Bagaranoglu G. Griggs Yontemi ile Perkiitan
Trakeostomi. Anestezi Dergisi 2002; 10: 53-6.

Gakmak M, Dal H, Mungan 1, et al. Griggs Teknigi Ile Uygulanan Perkiitan
Dilatasyonel Trakeotomi Isleminde Deneyim Bronkoskopi Rehberligi
Thtiyacini Azaltir Mi? Izmir Gogiis Hastanesi Derg 2018: 13-9.

Destegiil D, Kocadz, Ozkan Kugcu O. Yogun Bakimda Perkiitan Ve Cerrahi
Trakeostomi Deneyimlerimiz. Kirikkale Uni Tip Derg 2020; 22: 192-8.

130




