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ABSTRACT

Objective: We aimed to retrospectively evaluate the early complications of conventional surgical and percutaneous forceps
dilatation tracheostomies in intensive care patients. Materials and Methods: Electronic records of ICU patients hospitalized
in our unit between 2019 and 2022 were retrospectively scanned. Demographic data, the tracheostomy tecnique and early
complications related to the procedure were recorded. Results: A total of 64 patients underwent a tracheostomy in our ICU.
34 (53.2%) patients underwent conventional surgical tracheostomy (CST) and 30 (46.8 %) patients underwent percutaneous
forceps dilatation tracheostomy (PFDT). The mean age of the patients was 73.30+14.45 y, and 29 (45.31%) patients were
male. The mean length of intubation before the procedure was 19.36+7.76 days, it was significantly longer in the CST group
(21.74£9.34 days) compared to the PFDT group (16.67+7.31 days) (p=0.02). Early complications occured in 7 patients
(20.58%) in the CST, and in 5 patients (16.66%) in the PFDT group. Conclusion: We believe that in the rate of early
complications of PFDT is similar to CST.
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Perkiitan Forseps Dilatasyon Trakeostomi ve Konvansiyonel Cerrahi Trakeostominin

Retrospektif Karsilastirilmasi
oz
Amag¢: Yogun bakim hastalarinda retrospektif olarak, konvansiyonel cerrahi ve perkiitan forseps dilatasyon
trakeostomilerinin erken dénem komplikasyonlarini degerlendirmeyi amagladik. Gere¢ ve Yontem: 2019-2022 yillar
arasinda Unitemizde yatan yogun bakim hastalarin elektronik kayitlar retrospektif olarak tarandi. Demografik veriler,
trakeostomi teknigi ve igleme iliskin erken komplikasyonlar kaydedildi. Bulgular: Yogun bakim iinitemizde toplam 64
hastaya trakeostomi agildi. 34 (%53.2) hastaya konvansiyonel cerrahi trakeostomi (KCT) ve 30 (%46.8) hastaya perkiitan
forseps dilatasyon trakeostomi (PFDT) uygulandi. Hastalarin yas ortalamas1 73.30+14.45 idi ve 29 (%45.31) hasta erkekti.
Islem oncesi ortalama entiibasyon siiresi 19.36+7.76 giin olup, KCT grubunda (21.74+9.34 giin) PFDT grubuna gére
(16.67+7.31 giin) anlaml1 olarak daha uzundu (p=0.02). KCT'de, 7 hastada (%20.58) PFDT grubunda 5 hastada (%16.66)
erken komplikasyon gelisti. Sonu¢: PFDT'nin erken komplikasyon oranlarinin KCT'ye yakin oldugunu diisiiniiyoruz.
Anahtar Kelimeler: Yogun Bakim, Perkiitan Trakeostomi, Komplikasyonlar.
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INTRODUCTION

Tracheostomy should be considered for patients with
respiratory failure who need long-term mechanical
ventilation (over ten days) in the intensive care unit
(ICU) (Hosokawa et al., 2015). Tracheostomy is
preferred due to its advantages such as reducing the
need for sedation and facilitating weaning from the
ventilator (Delaney et al., 2006; Hosokawa et al.,
2015). In addition, it has been reported to improve
patient comfort, oral nutrition, hygiene and
communication (Bosel, 2014). Apart from these, it is
preferred to overcome upper airway obstruction
(including vocal cord paralysis), and for neurological
disorders which require airway protection.

In conventional surgical tracheostomy (CST), the
surgeon makes an incision (tracheotomy) below the
anterior part of the neck at the midline. After passing
the skin, connective tissues and muscle structures, the
second and third tracheal cartilages are reached. The
tracheostomy cannula is placed following this line. In
recent years, the percutaneous dilatation
tracheostomy (PDT); which can be performed safely
at the bedside; gained popularity (Hashimoto et al.,
2014). With this technique, the trachea is reached
with the help of a punction needle. After the insertion
of a guidewire through the needle the tracheostomy
cannula is placed into the trachea. The skin, tissues
and trachea are dilated with one or multipl dilatators
according to the method. Studies in the literature
report that PDT is easier, safer and more
advantageous in terms of complications compared to
surgical tracheostomy (Cabrini et al.,2012; Higgins &
Punthake, 2007).

Numerous studies have compared different PDT
techniques with each other or with CST. Many
methods have been described previously, but Ciaglia
et al. (1985) and Griggs et al. (1990) are the most
frequently used. The Griggs method; which is found
to be easier and safer than standard tracheostomy
techniques, facilitates the procedure by using a
forceps. Thereby described as percutaneous forceps
dilatation tracheostomy (PFDT) (Griggs et al.,1990).
In addition, it has been shown that the complication
rate of PDT is low with the Griggs technique (Cicek
et al., 2007). For this reason, we prefer to perform
PFDT with the Griggs technique in our ICU.

The aim of our study was to compare the early
complication rates between PFDT and CST
tracheostomy.

MATERIALS AND METHODS

Study type

In this retrospective study, the files of patients admitted
to the intensive care unit of our university hospital
between 2019-2022 were scanned.

Procedures

Patients who underwent tracheostomies were identified
and patient data was further evaluated. The reasons for
hospitalization, death or discharge status were
recorded.

The inclusion criteria of the patients were determined
as being older than 18 years of age, not having had a
tracheostomy before, and being hospitalized in the
intensive care unit for 72 hours or more. The exclusion
criteria of the patients were determined as
tracheostomy opening during admission to the
intensive care unit and lack of patient data.
Demographic data, length of intubation (in days),
tracheostomy technique (surgical or percutaneous),
application site, laboratory values before the procedure
and location of the procedure (ICU or operating
theatre) were collected. Complications during and in
the early period after the procedure were evaluated.
Complications during the procedure were determined
as airway loss, hypoxemia and cardiopulmonary arrest.
Complications in the early period after the procedure
were determined as minor bleeding, major bleeding,
subcutaneous emphysema, pneumothorax, malposition
of the cannula and cartilage damage. Blood leakage
from the stoma or through the cannula which could be
treated without surgical intervention was defined as
minor bleeding, if surgical intervention was necessary
it was defined as major bleeding.

Statistical analysis

In this study, statistical analyzes were performed with
NCSS (Number Cruncher Statistical System) 2007
Statistical Software (Utah, USA) package program.
Distribution of variables was examined with the
Shapiro-Wilk normality test. The independent t-test
was used to compare the normally distributed variables
between paired groups. Mann-Whitney U test was used
for comparison of not normally distributed pairwise
groups. Chi square test was used for the comparison of
qualitative data. P values under 0.05 were regarded as
statistically significant.

Ethical considerations

After the approval of the Balikesir University Faculty
of Medicine Clinical Research Ethics Committee, the
files of the patients who were administered to the ICU
of our University hospital between 2019-2022 were
scanned (Approval no: 2023/16).

RESULTS

Files of 659 patients, who were admitted to the ICU
between 2019-2022, were evaluated. 64 patient who
underwent tracheostomy with PFDT or CST were
included. Those who underwent PFDT were classified
as Group P, and those who underwent CST were
classified as Group C. There was no difference
between groups in means of age and gender (Table 1).
(p>0.05)

The reasons for admission to the ICU are listed in Table
2. The mean length of intubation before the procedure
was 19.36+7.76 days, it was significantly longer in the
CST group (21.74+9.34 days) compared to the PFDT
group (16.67+7.31 days) (p=0.02).

Conventional surgical tracheostomies were performed
under general anesthesia by otolaryngologists in the
operating room.



Table 1. The distribution of mean age and gender of the patients.

All Patients (n:64) Group P (n:30) Group C (n:34) p

Age 73.30+14.45 76.6£9.47 70.38+17.35 0.086

Gender Male 29 | 4531% 12 40.00% 17 50.00% 0.423
Female 35| 54.69% 18 60.00% 17 50.00%

The percutaneous method was applied by anesthetists
at the bedside in the intensive care unit using a
tracheostomy tube kit (SCW, Shenzhen, P.R. China).
All patients were orotracheal intubated and
mechanically ventilated during the procedures.
Bronchoscopy was not used during the procedure.
All patients received standart monitorisation
including electrocardiography, pulse oxymetry and
invasive/noninvasive blood pressure measurements.
Patients in both groups received anesthesia with
propofol, fentanyl and rocuronium. Platelet count,
activated  partial thromboplastin  time and
prothrombin time values were within normal limits
in all patients. Laboratory values were not different
between groups. (p>0.05)

There was no statistically difference between minor
and major bleeding between the groups respectively.
Among the early complications no statistically
significant difference was observed between the two
groups in terms of malposition and emphysema (p=1,
p=0.998) (Table 3)

In our study, 2 patients discharged from the intensive
care unit were decannulated, 12 patients were
discharged at home with mechanical ventilator.
None of the patients in both groups died due to
complications during or after the procedure. Fifty
cases (23 in group P, 27 in group C) died due to their
underlying pathologies. There was no difference
between the two groups in terms of mortality.

DISCUSSION

We found that PFDT was similar to conventional
surgical tracheostomy in terms of early complication
rate. Although percutaneous tracheostomy is an easy
method, the incidence of peroperative complications
and death may be high when performed by
inexperienced people (Crofts et al.,1995; Hutchinson
& Mitchell, 1991). Patients may die in the early
period because of serious complications such as
subcutaneous emphysema and esophageal rupture as
a result of a pseudo-transition formation
(Memmedova et al. 2022). Perioperative
complications, particularly cardiorespiratory arrest
and death, are higher than surgical tracheostomy, but
these reports are old and primarily relate to

tracheostomies in patients not in the intensive care
unit (Friedman, 1996).

There are also studies in which percutaneous
tracheostomy was performed with the Griggs method
and no cardiorespiratory arrest and perioperative
death were reported in any patient (Ersoy et al., 2012;
Seker et al., 2017). In our study, cardiorespiratory
arrest and perioperative death were not observed. In
our study 50 patients died because of underlying
conditions.

Table 2. Indications for ICU admission.

Diagnoses at Group P Group C
Hospitalization (n:30) (n:34) P
Sepsis 3 | 10.00% 4 | 11.76% | 0.812
Cancer 1 3.33% 1 2.94% | 0.928
CHF 51 16.67% | 7 | 20.59% | 0.936
Neuromuscular 2 6.67% 0 0.00% | 0.481

diseases

CPR 61 20.00% | 3 8.82% | 0.359
Pulmonary 1 3.33% 5 1471% | 0,259
Neurological 12 | 40.00% | 11 | 32.35% | 0.707
Multi-trauma 0 0.00% 3 8.82% | 0.241

CHF: Chronic Heart Failure, PCA: Post Cardiorespiratory Arrest

Gysin et al. studied 140 patients undergoing
percutancous and surgical tracheostomies, with 70
patients in each group, and reported minor
complications like bleeding, difficulty in cannula
insertion,  pseudo-transition = formation  and
subcutaneous emphysema in 11% of the patients in
the surgical group and in 37% in the percutaneous
group (Gysin, 1999). In percutaneous tracheostomy,
usually 50-100 mL blood loss leaking from the stoma
is observed (VanHeurn et al., 1996). Minor bleeding
may occur in prolonged procedures and can often be



Table 3. Early complications.

Early complications All Patient Group P (n:30) Group C (n:34) p
Group (n:64)

None 52 81.25% 25 83.33% 27 79.41% -

Minér bleeding 6 9.38% 4 13.33% 2 5.88% 0.665

Major bleeding 3 4.69% 0 0.00% 3 8.82% 0.242

Malposition 2 3.13% 1 3.33% 1 2.94% 1

Emphysema 1 1.56% 0 0.00% 1 2.94% 0.998

controlled with compression, but ligation may be
required in major bleeding (Petros & Engelmann,
1997). In our study, major bleeding requiering
surgical intervention was observed in 3 patients in the
CST group only. Minor bleeding was Patients can be
decannulated by closing the stoma after percutaneous
tracheostomy, which is an important step to save the
tracheostomy patient from mechanical ventilation
(Singh et al., 2017). Or, as in the study of Marchese
et al., the patient can be discharged with a mechanical
ventilator at home with a tracheostomy with or
without a mechanical ventilator at home. (175
patients) (Marchese et al., 2010). In our study, 2
patients were decannulated, one patient had CST and
one patient had tracheostomy with PFDT technique.
12 patients were discharged with home ventilator.
Retrospective study design, the small number of
patients, unability to present long-term complication
rates due to the lack of data are the limitations of this
study. Also the tracheostomy procedures were only
performed with CST between 2019-2021 because the
tracheostomy tube kit was not available this is another
limitation.

We attribute the longer mean intubation time before
conventional surgical tracheostomy to the operating
room preparation process and the intensity of the
operating room work schedule.

CONCLUSION
As a result of our study, we thought that the early
complication rates of PFDT were similar to CST.
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