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Abstract

care units (ICUs).

Introduction: Tracheostomy is one of the most common procedures in geriatric patients receiving long-term mechanical ventilation.
Percutaneous tracheostomy (PT) is increasingly used as an alternative to traditional surgical tracheostomy (ST). This study evaluated the
complications, operative time, and functional outcomes of percutaneous and open surgical tracheostomy in elderly patients treated at intensive

Methods: The medical records of geriatric patients who underwent tracheostomy at ICUs were retrospectively reviewed. Patients included
in the study were categorised into two groups: PT or ST. Patients’ age, sex, APACHE II scores, number of intubated days, length of stay in ICU,
mortality, operative times, and complications during and after the procedure were evaluated.

Results: A total of 47 patients were included in the study; the PT group comprised 27 patients, and the ST group comprised 20 patients.
Overall, 55% of the patients died during the first 30 days after tracheostomy. The mean * SD operation time was 23.4 + 3.2 min for STand 11.2 +
2.8 min for PT (p = 0.00). No significant differences were observed in complication rates between the groups (p > 0.05).

Discussion and Conclusion: There were no significant differences between the two methods in terms of complications. Nevertheless,
PT had a shorter duration than ST. Among geriatric patients, tracheostomy does not increase survival and quality of life. In cases of prolonged
intubation, tracheostomy should be planned considering the clinical benefits and risks for the patients.
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Introduction

Tracheostomy, one of the oldest surgical procedures, has
long been used as routine treatment for elderly patients with
severe respiratory failure [1]. Open surgery can be performed by
surgeons in the form of surgical tracheostomy (ST). In the recent
years, percutaneous tracheostomy (PT) has been performed by
anesthesia and reanimation specialists at intensive care units
(ICUs). The reported advantages of PT include a smaller skin
incision as well as reduced tissue trauma, wound infection, and
bleeding. An additional advantage of this method is that it can be
applied at the bedside, which eliminates the risks associated with
the transfer of patients while they are connected to a mechanical
ventilator and thus reducing the need for personnel and saving
time [1].

Although PT has become increasingly popular in the recent
years, itis essential to appropriately select patients to undergo this
procedure. While ST can be applied to every patient, PT cannot be
applied to every patient. Anatomical variations, previous surgical
procedures applied to the neck area, or presence of coagulopathy
may not allow PT administration [2]. PT may need to be converted
to ST because of complications such as bleeding, misplacement,
hypotension, air embolism, apnoea, cardiac arrest, thyroid and
cricoid cartilage damage, recurrent laryngeal nerve damage and
posterior tracheal wall damage. The most common postoperative
complications associated with tracheostomy are bleeding,
subcutaneous emphysema, infection, pneumothorax, tracheal
stenosis, and tracheoesophageal fistula [3-8].
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In a study of 1236 patients, the intensive care general
mortality rate was reported as 32% and the mortality rate of
the geriatric group was reported as 59% [9]. In another study
involving 2098 patients, the mortality risk of elderly patients was
2.002 times higher than other patients. In another study involving
2098 patients, the mortality risk of elderly patients was 2.002
times higher than other patients. This risk has been attributed to
the frequency of chronic diseases such as cardiovascular diseases,
COPD, cerebrovascular diseases in patients 65 and older [10].
There are studies indicating that long-term intubation in geriatric
patients should not the only criterion for tracheotomy indication
and the need for tracheostomy should be reviewed in critical
patients [11]. Therefore, the present study aimed to compare the
complications, operation times and functional outcomes of PT and
ST in elderly patients with respiratory failure.

Materials and Method
Study design and patients

The medical records of 47 geriatric patients who underwent
tracheostomy at our hospital were retrospectively evaluated
in this study. Informed consent was not obtained from patients
because of the retrospective study design. The study was
approved with a waiver of consent by the Local Ethics Committee
(Date: 30.05.2019/ MH 35). Patients below the age of 65 years
were excluded from the study. At our hospital, tracheostomies
are performed by anesthesia and reanimation specialists and
otorhinolaryngologists; ST procedures are performed by the
latter. Recently, anesthesia and reanimation specialists have
begun performing PT. PT and ST were performed in patients at
ICU beds and operating rooms, respectively. No muscle relaxants
were used for either procedure.

Patients were sedated with midazolam and propofol, and local
anesthesia was applied. Patients who underwent PT and ST were
evaluated. Age, sex, indication for ICU admission comorbidity
status, APACHE II scores, number of intubated days, intubation
time, survival days, operation time, complications during and
after the procedure (hemorrhage, subcutaneous emphysema,
pneumothorax, hypotension, stoma infection, displacement,
mortality, necessity of PT conversion to ST, hypoxia and tracheal
stenosis), and the presence of tracheostomy during discharge
were recorded. The mean operation time was defined as the time
from the skin incision to the insertion of the tracheostomy tube.

Open surgical tracheostomy technique

The patients were placed in the supine position with their neck
extended. The neck is to be fully extended by placing a shoulder
roll underneath the upper back area and the head is stabilized on
a head ring [12]. Under sterile conditions, the surgical site was
covered. The cricoid cartilage and sternal notch were determined,
and the midpoint of the line joining these two points was marked.
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Local anesthesia was applied to the surgical field. A 1.5cm incision
was made. Blunt dissection in the midline through the linea alba
is carried out and the strap muscles are retracted laterally using
Langen beck retractors. The thyroid isthmus comes into view and
this can have a variable position and size. It is skeletonized and
can be divided either using clamps and transfixion sutures or
using monopolar or bipolar diathermy.

The anterior tracheal wall is identified and cleaned. It is
useful to identify the cricoid cartilage so to be able to assess
the entry point for the tracheotomy. Tracheotomy was usually
performed on the 3™ or 4™ tracheal rings, and the area was
marked by bipolar diathermy. A conservative square tracheal
window was created as much as possible. The membrane tissue
was carefully cut between the rings. After the tracheal window
was opened, secretion was thoroughly aspirated. The assistant
was asked to pull the endotracheal tube. A tracheostomy cannula
with an appropriate diameter was inserted through the tracheal
window. The tracheostomy cuff was then inflated, and bilateral
chest enlargement was confirmed by ventilating the lung with the
cannula [12].

Percutaneous dilation tracheostomy technique

The patient is placed in a supine position. To extend the neck,
a towel wrapped under the shoulder is placed so that the trachea
can be easily palpated, and the cricoid cartilage is better pulled.
Tracheal rings are palpated to identify the stern notch and cricoid
cartilage. After the patients were positioned, antisepsis of the
neck was achieved, and local anesthesia was applied. With the
help of a laryngoscope or bronchoscope, the ET cuff was retracted
so that it could be seen between the vocal cords. A skin incision of
1-1.5cm was made at the level of the second-third tracheal rings.
The location of the needle was confirmed by entering the trachea
with 2-3mL saline-filled syringe from the midline and aspirating
the air. A J-tipped guidewire was advanced through the needle and
the needle was removed. A guiding catheter was inserted over the
guidewire. All dilatations were performed on this combination of
guidewire and guiding catheter. Dilatations were started with a
12F dilator and sequential expansion was made up to 36F dilator
for the 8 mm tracheostomy cannula. The last tracheostomy
cannula with cuff was placed over the combination of guidewire
and guiding catheter. The tracheostomy balloon was inflated. Lung
was ventilated and bilateral chest enlargement was confirmed
[13].

Statistical analyses

Statistical analyses were performed using the IBM SPSS for
Windows 23.0 (USA) software. Categorical data were expressed as
numbers and percentages, and continuous data were expressed
as mean or ranges. The chi-square test and independent sample
t-test were used to compare categorical variables. A p-value of
<0.02 was considered statistically significant.
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(range, 65-92) years]. No significant differences were observed
between the age, sex, APACHE II score and other demographic
characteristics of the patients in the patients undergoing PT and

Results

A total of 47 patients were included in the study. Among them,
23 (48.9%) were male and 24 (51.1%) were female. The mean *
SD age of the patients was 78.34 + 10.233 (range, 65-98) years.
The patients undergoing PT comprised 27 patients [mean = SD age
79.78 £ 10.211 (range, 65-98) years], and the patients undergoing
ST comprised 20 patients [mean * SD age 76.40 * 10.195

ST (Table 1). The diagnoses of the patients during hospitalization
were respiratory (48.9%), neurological (42.6%), and cardiac
diagnoses (6.4%), respectively.

Table 1: Demographic characteristics of patients in the patients undergoing ST and PT.

Total (n = 47) PT (n=27) ST (n =20) p value

Age (years), mean * SD 78.34+10.23 79.78 £10.21 76.40 £10.19 0.268

Sex (male/female), n 23/24 17-Oct 13/7 0.054

APACHE II score, mean * SD 31.08 +10.46 30.70 £ 10.34 31.60 +10.87 0.775

Tracheostomy opening duration (min), mean * SD 16.39 £ 6.09 11.2+28 234+3.2 0.001

Duration from intubation to tracheostomy (days), mean + SD 20.17 £9.80 20.81+£10.96 19.35+8.26 0.623

Duration from tracheostomy to death (days), median (range) 46 (1-351) 50 (1-351) 40 (9-135) 0.662
Duration of stay in the intensive care unit (days), mean + SD 63.21 £ 54.95 66.89 + 66.35 58.25 £ 35.23 0.6

Mortality rate (%) 74.50% 77.80% 70.00% 0.477

PT: percutaneous tracheostomy; ST: surgical tracheostomy.

Most patients had comorbidity (85.1%). The most common
comorbidities were malignancy (38.3%) and heart failure
(25.5%). No significant difference was observed between PT
and ST patients in terms of primary diagnosis and comorbidity
frequency (p>0.05). Overall, tracheostomy was performed at
20.85 * 9.507 days (mean * SD) after intubation. The median
duration from tracheostomy to death was 46 (range, 1-351) days
and from tracheostomy to discharge was 33 (range, 17-81) days;
the corresponding median values were 50 (range, 1-351) and 32

(range, 27-37) days, respectively, in the patients undergoing PT
and 40 (range, 9-135) and 34 (range, 17-81) days, respectively,
in the patients undergoing ST. No significant differences were
observed for this parameter between the two groups (p > 0.05).
The proportion of patients who died within the first 30 days of
tracheostomy was 55%. Overall, 74.5% (n = 35) of the patients
died before discharge from the ICU, including 87.78% (n = 21)
in the patients undergoing PT and 70% (n=14) in the patients
undergoing ST (Figure 1).
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Figure 1: Survival times during intensive care hospitalization among patients undergoing percutaneous and surgical tracheostomy.

PT: percutaneous tracheostomy; ST: surgical tracheostomy.
\ J

After tracheostomy, 22.22% (n = 6) of the patients in the
patients undergoing PT and 25% (n = 5) of the patients in the
patients undergoing ST remained attached to the ventilator and
were discharged as tracheostomized. No significant differences
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were noted in terms of discharge time and mortality rate between
the groups (p > 0.05). Only one patient undergoing ST was
decannulated and discharged with continuous vocal function. No
patients were decannulated during ICU follow-up. Survival status
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was not followed up after discharge. The mean * SD operation
times were 23.4 + 3.2min for ST and 11.2 + 2.8min for PT; these
differences were statistically significant (p <.001).

No serious hypoxia (defined as oxygen saturation values of
<90%) was observed in the groups. Intraoperative complications
associated with tracheostomy were more frequent in the patients
undergoing PT (22.22%) than in the patients undergoing

ST (15.00%). Conversely, postoperative complications were
more frequent in the patients undergoing ST (25.00%) than in
the patients undergoing PT (11.11%; Table 2). However, the
differences in intraoperative and postoperative complications
between the groups were not significant (p > 0.05). PT was
converted to ST in 1 patient because the tracheostomy tube was
inserted incorrectly.

Table 2: Intraoperative and postoperative complications in the patients undergoing ST and PT.

Intraoperative Complications Total (n = 47) PT (n=27) ST (n=20) p value
Hypoxemia 8.51% 7.41% 10.00%
Bleeding 4.26% 3.70% 5.00%
Death 2.13% 3.70% 0.00%
0.787
Placement in the wrong position 2.13% 3.70% 0.00%
Conversion from PT to ST 2.13% 3.70% 0.00%
Total 19.15% 22.22% 15.00%
Postoperative Complications Total (n = 47) PT (n=27) ST (n = 20) p value
Subcutaneous emphysema 4.26% 0.00% 10.00%
Tracheal stenosis 2.13% 0.00% 5.00%
Tracheal oesophageal fistula 2.13% 3.70% 0.00% 0.272
Minor bleeding 8.51% 7.41% 10.00%
Total 17.02% 11.11% 25.00%

PT: percutaneous tracheostomy; ST: surgical tracheostomy.

Discussion

In this study, PT and ST techniques were compared in terms of
complications in elderly patients who underwent tracheostomy.
Postoperative complications were higher in patients undergoing
ST, and intraoperative complications were higher in patients
undergoing PT. However, this difference was not statistically
significant. A previous study has demonstrated that operation
times and complications are reduced with PT compared with ST
[14]. There is no consensus regarding the optimal tracheostomy
method for minimizing complications [1]. There are special
cases wherein ST remains the first choice; this method should
be preferred for pediatric patients and patients who have
coagulation abnormalities (better hemostasis control), require
high levels of respiratory support (fraction of inspired oxygen
< 70% and positive end-expiratory pressure < 10cm H,0), have
cervical spinal injury (difficulty in positioning) or are obese (body
mass index > 30kg/m?) [15].

In some studies, it was observed that PT technique was
applied under the guidance of fiberoptic bronchoscopy. Besides
the advantages of fiberoptic bronchoscopy, especially in obese
patients, increasing the success of the procedure and reducing
the risk of complications such as pneumothorax, posterior wall
damage, disadvantages such as increased costs, prolonged
procedure time, hypoventilation, hypercarbia and respiratory
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acidosis [16,17]. In our study, we did not use fiberoptic
bronchoscopy as a guide during PT technique. In a meta-analysis
of 48 studies, PT was associated with more intraoperative
complications and fewer postoperative complications than ST, and
the most common intraoperative complications during PT were
misplacement and hemorrhage [18]. In a study of 132 patients,
the complication rate of PT was 12.9%. Hypoxemia and bleeding
were the most common complications during the procedure,
whereas subcutaneous emphysema and minor bleeding were the
most common complications after the procedure [19]. In another
study, postoperative complications were less frequent with PT
than with ST [20]. Studies have reported that the incidence of
mortality associated with PT ranges from 0%-8% [15,21].

In our study, a patient died within the first 24 hours. This
patient was an 89-year-old patient who was followed up for
COPD, who did not receive inotropic support on the 42nd day of
intensive care. Bleeding and hypoxemia were more common in
patients undergoing ST. A tracheoesophageal fistula developed
postoperatively in 1 patient who underwent PT. Among patients
undergoing ST, one patient developed tracheal stenosis and two
developed subcutaneous emphysema. Minor bleeding and total
postoperative complications associated with tracheostomy were
more common in patients undergoing ST than in those undergoing
PT.
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Among these complications, tracheal stenosis and tracheal
oesophageal fistula are among the late complications of
tracheostomy, while other complications are complications seen
during the procedure. Since the average duration of stay in the
intensive care unit of the patients included in the study was long
(mean * SD: 63.21 + 54.95 days), these 2 complications developed
in 2 different patients during ICU follow-ups. In the literature, cases
with stenosis developed on the 40" day after the procedure have
been reported [22]. In one of our patients, tracheal oesophageal
fistula developed on the 37® day of the procedure, and on the 42™
day of the procedure, tracheal stenosis developed in the other
patient.

Several previous studies have compared the operation times
of PT and ST. In one study, the operation times were 22 and
17min for ST and PT, respectively [23]. In another study, the
mean * SD operation times were reported to be 21.2 + 2.9 and
12.4 + 3.2min for ST and PT, respectively [24]. One factor affecting
operation times is the expertise of surgeons. In the present study,
all the ST procedures were performed by the same experienced
otorhinolaryngologist, whereas all the PT procedures were
performed by the same experienced anesthesia and reanimation
specialist. The mean + SD operation times were 23.4 + 3.2 and 11.2
+2.8min for ST and PT, respectively. In terms of the operation time,
a statistically significant difference was detected between the two
methods. With shorter operating times, PT is an alternative for ST.

In the present study, only 1 patient underwent decannulation;
therefore, the decannulation rate could not be evaluated. We
attributed the low decannulation rate to the fact that the included
sample comprised of geriatric patients. There are studies showing
that most of the expectations from tracheostomy (ventilation
weaning, decannulation and quality of life) are not met in critical
patients [25]. For this reason, decannulation is often not practiced.
In the literature, there is no publication showing a significant
relationship between decannulation time and tracheostomy
technique.

Examination of published studies and current guidelines
indicates that elective tracheostomy is most performed because
of intubation lasting for more than seven days [11-14,26]. There is
no clear consensus on the timing of tracheostomy (early or late),
which has been reported to have no effect on mortality [26-28]. A
study of 78 elderly patients (mean + SDage 77.62 + 11.5 years) with
severe and chronic comorbidities who underwent tracheostomy
reported a mean * SD timing of 16.7 + 9.0 days of intubation [11].
In the present study, tracheostomy was performed at mean + SD
20.17 + 9.80 days after intubation, which is consistent with that
reported in the existing literature.

Elderly patients frequently have multiple comorbidities and
high rates of malignancy, which lead to high mortality rates [29].
In one study, an average of 30% of elderly patients who were
followed up in the intensive care unit and discharged, even if they
got out of the intensive care unit, died within the first three months
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due to their underlying chronic diseases [30]. It was observed that
55% of the patients included in our study died within the first 30
days after tracheostomy. We think that this situation is due to the
presence of comorbidity, especially malignancy and heart failure,
in most patients (85.1%) during their admission to ICU. There
was no difference between the two patient groups in terms of
comorbidities.

A previous study on geriatric patients reported that the
median time from tracheostomy to death was 31 (range, 2-256)
days and from tracheostomy to hospital discharge was 62 (range,
8-235) days [11]; the corresponding median time were 46 (range,
1-351) and 33 (range, 17-81) days, respectively, in our study.
The time from tracheostomy to hospital discharge noted in the
present study is consistent with that reported in the literature;
however, the time from tracheostomy to death is much higher. The
longer time to discharge was attributed to the inability of patients
to be admitted to palliative care units. Palliative care patients
stay longer and often die in ICUs because palliative care units and
home care services in Turkey are insufficient [31].

A previous study has reported that the APACHE Il score was a
good indicator of the need for tracheostomy during the first few
days of ventilation, suggesting that early tracheostomy should
be provided to patients presenting with shock and APACHE II
scores > 25 [32]. In the present study, the mean + SD APACHE II
score was 31.08 + 10.46. The present study has some limitations.
The survival and decannulation status of patients discharged as
tracheostomized were not followed up.

Conclusion

This study found that operation time with PT was shorter
than with ST. No significant difference was observed between the
complications of these two procedures. However, it is an advantage
that PT can be applied to the patient bed in intensive care units. In
the case of long-term intubation among elderly patients, planned
tracheostomy should be performed, considering clinical benefits
and risks, knowing that expectations from tracheostomy may not
be met most of the time..
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