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Introduction: In intensive care units, numerous geriatric patients are mechanically
ventilated, and those with prolonged mechanical ventilation show high mortality. Such
geriatric patients may greatly benefit from tracheotomy because it facilitates pulmonary care,
increases patient comfort and helps wean them off mechanical ventilation.
Materials and Method: A total of 70 mechanically ventilated geriatric patients were
includ-ed. Patients’ electronic data, file records, age, sex, mechanical ventilation requirement,
Acute Physiology and Chronic Health Evaluation II score, intubation and intensive care unit stay
durations, discharge status and complications were examined.
Results: The mean patient age was 78.6±7.4 years, and the mean Acute Physiology and
Chronic Health Evaluation II score was 27.0±5.9. Tracheotomy was performed after a mean
duration of 34.8±17 days, and the mean intensive care unit stay duration was 94±54 days.
Major and minor haemorrhage were observed in 1 (1.4%) and 3 (4.2%) patients, respectively.
Total 53 (76%) patients died, 8 (11%) patients were discharged and 9 (13%) patients are still
hospitalized.
Conclusion: The reluctance of geriatric patients’ relatives to perform tracheotomy affects
the time of procedure and duration of intensive care unit stay.
Keywords: Critical care; Geriatrics; Tracheotomy; Respiration, Artificial

ARAŞTIRMA

YOĞUN BAKIMDA TAKİP EDİLEN GERİATRİ YAŞ
GRUBU HASTALARDA TRAKEOTOMİ

ÖZ
Giriş: Yoğun bakım ünitelerinde, çok sayıda geriatri hastalarının mekanik ventilasyona bağlanmaktadır. Uzun süreli mekanik ventilasyonu bağlı hastalar yüksek mortalite göstermektedir.
Bu geriatri yaş grubu hastalar, trakeotomiden büyük ölçüde faydalanabilir çünkü trakeotomi
akciğer bakımını kolaylaştırır, hasta konforunu arttırır ve mekanik ventilasyondan kurtulmalarına yardımcı olur.
Gereç ve Yöntem: Çalışmada mekanik ventilasyona bağlı toplam 70 geriatri yaş grubunda
hasta alındı. Hastaların elektronik verileri, dosya kayıtları, yaş, cinsiyet, mekanik ventilasyon
gereksinimi, Akut Fizyoloji ve Kronik Sağlık Değerlendirmesi II skoru, entübasyon ve yoğun
bakım ünitesinde kalma süresi, taburculuk durumu ve komplikasyonları incelendi.
Bulgular: Ortalama hasta yaşı 78.6±7.4 yıl ve ortalama Akut Fizyoloji ve Kronik Sağlık Değerlendirmesi II skoru 27.0±5.9 idi. Ortalama 34.8±17 gün sonra trakeotomi yapıldı ve yoğun
bakımda kalış süresi ortalama 94±54 gündü. Hastaların 1’inde majör (%1.4), üçünde (%4.2)
minör kanama izlendi. Toplam 53 (%76) hasta öldü, 8 (%11) hasta taburcu edildi ve 9 (%13)
hasta hala hastanede kaldı.
Sonuç: Geriatri yaş grubundaki hastaların yakınlarının trakeotomi yapma konusundaki
isteksizliği, işlem süresini ve yoğun bakım ünitesinde kalma süresini etkilemektedir.
Anahtar sözcükler: Yoğun bakım; Geriatri; Trakeotomi; Yapay solunum
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INTRODUCTION
Compared with intubation, tracheotomy provides
better alveolar ventilation in patients requir-ing
prolonged mechanical ventilation (1). Tracheotomy
also facilitates pulmonary care, reduces dead space
and airway resistance, increases patient comfort
and helps wean patients off me-chanical ventilation.
Tracheotomy is recommended in patients with
respiratory failure who cannot tolerate extubation
within 7–14 days (2). Percutaneous dilatational
tracheotomy (PDT) confers a lower risk of wound
infection than surgical tracheotomy and prevents
risks associat-ed with the transportation of patients
because it can be performed at the bedside.
Currently, PDT has replaced surgical tracheostomy
for patients treated in intensive care units (ICUs) (3).
The number of geriatric patients admitted to
ICUs has considerably increased owing to the ageing
population (4). Previous studies have shown that it
is difficult to wean geriatric pa-tients off mechanical
ventilators (5) and that they often die even before
being discharged from the hospital (6). Reduced
lung elasticity, weakened respiratory muscles and
decreased lung capacity in geriatric patients render
the weaning of mechanical ventilation difficult (7).
Moreover, high mortality has been reported in
geriatric patients requiring prolonged mechanical ventilation (8). Thus, many elderly patients
may greatly benefit from tracheotomy. Longterm intubation should not be the only criterion
for the indication of tracheotomy, and the need
for tracheotomy in critically ill patients should be
reviewed (2). In the present study, we aimed to
retrospectively examine events of late tracheotomy
in geriatric patients treated in ICU at a provincial
education and research hospital.
MATERIALS AND METHOD
Patients aged >65 years who were treated with
PDT between January 2015 and October 2018 were
included in the study. This study was approved by
the Ethics Committee of Hitit Uni-versity (2018-212)
and was conducted in accordance with the World

Medical Association Declaration of Helsinki. The
patients’ data records and follow-up forms were
examined. Patients aged <65 years and those
with missing data records or follow-up forms were
excluded from the study.
Percutaneous
dilatational
tracheotomy
indications considered at our clinic include
prolonged mechanical ventilation, weaning failure,
need for mechanical ventilation, presence of
neurological disease, upper respiratory tract stenosis
and frequent bronchial cleansing. PDT was never
performed in the absence of family and/or patient
consent, presence of bleeding diathesis (platelet
count<60,000 mm³/L; international normalised
ratio>1.5), requirement of high oxygenation support
(positive end-expiratory pressure>10 mmHg; FiO2>
80%) and presence of cervical trauma.
At our clinic, PDT is performed following the
standard Griggs forceps technique using supraglottic airway devices with appropriate anesthesia
induction. After each procedure, the suc-cess of
tracheotomy is evaluated via clinical observation
and postero-anterior chest radiog-raphy.
Patients’ electronic data, file records, age, sex,
mechanical ventilation-requiring diagnosis, Acute
Physiology and Chronic Health Evaluation (APACHE)
II score, intubation and ICU stay duration, discharge
status (healthy, sequelae or mechanical ventilation)
and complications (bleeding, subcutaneous
emphysema,
false
pneumothorax
passage,
hypotension, hypoxia, tra-cheal injury or mortality)
were recorded.
Statistical analyses
Data were analyzed using Statistical Package for
the Social Sciences software for Windows (version
22.0; SPSS Inc., Chicago, IL, United States). Whether
continuous variables were normally distributed was
determined using the Kolmogorov–Smirnov test.
Levene’s test was used for evaluating variance
homogeneity. Continuous data were presented as
mean±standard deviation (sd); median (range) was
used for skewed distributions. Categorical data
were pre-sented as number of cases (%).
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Differences in non-normally distributed variables
between two independent groups were as-sessed
using the Mann–Whitney U-test and those among
more than two independent groups were assessed
using the Kruskal–Wallis test. When the p-values
from the Kruskal–Wallis test results were statistically
significant, the post-hoc Conover–Iman test of
multiple comparisons was used to assess which
group differs from which others.

Degrees of relation between variables were
evaluated using Spearman’s correlation test. p<0.05
was considered statistically significant.
RESULTS
Data of total 85 patients who underwent PDT were
analysed; after excluding 12 and 3 of those owing to
age <65 years and missing data records, respectively,
a total of 70 patients [33 (47%) males and 37 (53%)

Table 1. Demographic and other features.
Variable

n

%

Male

33

47.1

Female

37

52.9

65 to 79

38

54.3

80 and above

32

45.7

9

12.9

14

20.0

2

2.9

18

25.7

8

11.4

18

25.7

1

1.4

Discharged

8

11.4

Still in the service

9

12.9

53

75.7

Arrhythmia

1

1.4

Bleeding

3

4.3

66

94.3

Gender

Age

Diagnosis
Hypoxic encephalopathy
Chronic Obstructive Pulmonary
Disease
Carcinomas
Stroke
Intracranial Hemorrage
Type-I Pulmonary Disease
Pulmonary Fibrosis
Discharge status

Exitus
Complication

No
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females] were finally included. The mean patient
age was 78.6±7.4 years, and the mean APACHE II
score was 27±5.9, indication day was 13.54±5.12,
consent day was 30.94±16.37 days. Tracheotomy
was performed after a mean duration of 34.8±17.6
days, and the mean ICU stay duration was 94±54
days. Indications for mechanical ventilation are
summarized in Table 1.
Consent for tracheotomy was obtained from
7 of the patients’ relatives before the 15th day of
mechanical ventilation, and no tracheotomy was
performed during that time. Results of the evaluation
of the tracheotomy indication duration, time of
obtaining consent and opening time according
to follow-up and discharge groups are presented
under Table 2. Table 3 presents a comparison of the
patient groups aged 65–79 and >80 years. Table 4
presents results of the correlation analysis for the
day of indication, approval and procedure; the
results revealed a significant positive correlation
between the duration of the procedure and the
duration of ap-proval (high degree), indication
(moderate) and admission day (moderate) (p<0.05).
A posi-tive correlation was also observed between

the duration of approval and indication (moderate;
p<0.05).
Minor and major haemorrhage were noted in
3 (4.2%) and 1 (1.4%) patient, respectively, and
tracheotomy cannula could not be established in
1 (1.4%) patient. Moreover, 54 (76%) pa-tients died
during the study period; 8 (11%) were discharged
and 9 (13%) are still hospital-ised.
DISCUSSION
We investigated the usefulness of PDT in geriatric
patients treated in ICUs. In our patient cohort,
tracheotomy was performed after a mean duration
of 35 days, and the mean ICU stay duration was
approximately 95 days. Various opinions have been
reported regarding the tra-cheotomy opening time
and benefits in patients treated in ICUs. A metaanalysis reported that tracheotomy procedures
performed before the 10th day of mechanical
ventilation had shorter ventilation duration, ICU stay
duration and lower long-term mortality compared
with proce-dures performed later than that (9).

Table 2. Evaluation of the patient groups.

Variable

Mean±sd
Median (min–max)

p

Discharged

In the Service

Exitus

APACHE II

26.50±1.69
26.5 (24–29)

26.00±6.32
27 (16–35)

27.25±6.37
26 (12–46)

0.922

Procedure day

32.88±13.77
29.5 (16–58)

48.67±21.28
39 (32–100)

32.74±16.73
28 (8–94)

0.024c

Consent day

30.50±14.54
27 (10–55)

45.56±20.21
36 (30–93)

28.53±14.87
25 (6–85)

0.014c

Indication day

12.75±2.71
14 (7–15)

18.89±7.83
18 (10–35)

12.75±4.32
12 (5–25)

0.035c

Length of stay

73.75±31.59
72 (34–125)

111

94.06±59.63
81 (15–285)

0.626

Continuous variables were compared with the Kruskal–Wallis test. Conover-Inman test were performed for the binary comparisons among the groups and the p
value was set at 0.05. Sig-nificant differences were found between: a, discharged vs in the service; b, discharged vs Exi-tus; c, in the service vs Exitus.
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Turković et al. compared early and late
tracheotomy and reported that the mechanical
ventila-tion and ICU stay durations were shorter in
patients who underwent early tracheotomy; however, they emphasized that tracheotomy did not
affect the overall hospital stay duration (10). In their
study involving 78 geriatric patients, Baskin et al.
reported that those with respiratory failure were
difficult to be weaned off the mechanical ventilator
after tracheotomy. They also reported that those
patients never recovered their swallowing ability,
had to be fed via a gas-trostomy tube, that their vocal
cord functions did not return and that they could
not gain from the potential benefits of tracheotomy.
They also reported that poorly diseased geriatric patients with respiratory insufficiency exhibited poor
outcomes after tracheostomy, thereby sug-gesting
that clinicians should assess which population would
be appropriate for tracheotomy (2). Considering the
opinions of patients and their relatives, an editorial
article countering this research (11) reported that
patients with very serious disease may benefit from
a second visit. The prognosis of patients and their
expectation of quality of life after discharge should

be evaluated during patient visits. Freeman et
al. performed tracheotomy in 2472 patients who
received 43,000 ventilation supports; the mean time
to tracheotomy was 10 days, the mean hospital stay
duration was 37 days and the mean ICU stay duration
was 17 days. The authors also emphasized the fact
that more than one extubation trial was performed
in their patients undergoing tracheotomy and that
tracheotomy was perceived differently in rural areas
and metropolises. In addition, mortality was lower in
patients who underwent tracheotomy, and intensive
care physicians desired to perform tracheotomy in
patients who could be discharged from ICUs (12).
In the present study, tracheotomy was performed
after a mean duration of 35 days and was reported
as late tracheotomy in the literature. In our clinic,
the most common indication of tracheotomy is
unsuccessful weaning as stated in the literature,
and in the case of intubation longer than 10 days,
patients and their relatives are requested for
consent for performing tra-cheotomy. When the
evaluation was conducted according to age groups,
the duration of indi-cation was 12 and 14 days for
patients aged 65–79 and >80 years, respectively.

Table 3. Evaluation of the patient groups.

Variable

Mean±sd
Median (min–max)

p

65-79 years of age

65-79 years of age

27.26±5.03
26 (18 – 40)

26.69±7.00
26 (12–46)

0.562

Procedure day

33.50±17.09
29 (8 – 100)

36.34±18.45
31.5 (14–94)

0.520

Consent day

30.63±16.63
27.5 (6–93)

31.31±16.31
29 (7–85)

0.869

Indication day

12.66±5.07
12 (5–35)

14.59±5.06
14 (7–25)

0.083

Length of stay

86.88±52.57
80 (15–190)

96.97±61.05
84 (28–285)

0.410

APACHE II

Continuous variables are expressed as either the mean±standard deviation (sd) or median (minimum–maximum).
Continuous variables were compared using the Mann–Whitney U-test.
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Table 4. Evaluation of the patient groups.

Age

Age

APACHE II

Procedure
day

Consent
day

Indication
day

r

1.000

−0.005

0.064

0.029

0.151

p

.

0.970

0.597

0.812

0.211

n

70

70

70

70

70

1.000

0.027

0.045

0.014

0.825

0.714

0.910

70

70

70

r

1.000

0.970

0.554

p

.

<0.001

<0.001

n

70

70

70

r

1.000

0.514

p

.

<0.001

n

70

70

r
Apache II

p
n

Procedure
day

Consent
day

Indication
day

r

70

1.000

p
n

Tracheotomy was not performed before the
15th day of mechanical ventilation. Consent for
tracheotomy was obtained from the relatives of only
seven patients, the durations to which were found
to be 30.63 days and 31.31 days for patients aged
65–79 and >80 years, respectively. The dura-tions
of the procedure following approval were 33.5 and
36.5 days for patients aged 65–79 and >80 years,
respectively. A correlation was observed between
the day of approval and the day of the procedure.
Once tracheotomy was approved, the procedure
was performed at the best time in our clinic. We
think that the tracheotomies were performed in
late period particularly in geriatric patients because
of their low discharge expectancy by the relatives
and be-cause the approval of the procedure was

70

delayed. We also assume that, in accordance with
the literature, the hospitalization duration depends
on the delayed tracheotomy time (13).
The duration of tracheotomy was significantly
shorter in patients who were discharged than in
those who were followed up in the service and
died. Patients who were still being followed up in
the service were newly diagnosed respiratory failure
patients. The tracheotomy indication for patients
who underwent a weaning trial was relatively late.
We have performed more than one weaning trials,
the results of which are consistent with the study of
Freeman et al. (12). However, we found that patients
who were followed up in the service had a longer
tra-cheotomy time than those who died. This is the
result of our study against the literature.
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Figure 1. Correlation between the time of approval and tracheotomy time.

Duran et al. examined 47 tracheotomy patients
in a geographically western metropolitan area;
their reported mean patient age was similar to that
in our study. However, in their study, the average
number of days to tracheotomy was 10.9 (14).
Reason for the longer time to tracheot-omy in our
patients compared with that in Duran et al.’s study
can be the fact that in rural settings, similar to the
one in our study, relatives do not expect geriatric
patients to survive longer and are hesitant to
approve a surgical procedure.

was considerably longer than that reported in
the literature perhaps due to the fact that the
patients’ relatives were reluctant to accept the
care of patients undergoing tracheotomy despite
them being suitable for dis-charge. In our region,
no palliative care centre has yet been established
to treat such patients, and this has resulted in
prolonged hospitalization durations and increased
hospital mortalities. Therefore, the frequency
of discharge to the palliative care service in our
hospital was only 11%.

The mean ICU stay duration in our patients was
approximately 94 days. The mean ICU stay duration
was 37 days as per Freeman et al. (12), 30 days
(15) as per Kollef et al. and 34 days as per Duran
et al. (14). In the present study, ICU stay duration

Haemorrhage, which was reported in 5.6% of
the patients, was the most common complica-tion
encountered in our study. A meta-analysis conducted
by Delaney et al. reported that the average rate
of haemorrhage across 10 randomized controlled
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trials was 5.7%. Moreover, PDT was not associated
with a higher risk of haemorrhage than was surgery
(3). Cormick and Manara presented cases of three
patients who died from innominate vein injury
during PDT and recommended evaluating venous
structures using ultrasonography (USG) before the
pro-cedure. Moreover, they reported that the use
of fibreoptic bronchoscopy during the procedure
would help confirm the location of cannula (16).
A meta-analysis conducted by Sanabria re-ported
no differences between surgical and percutaneous
techniques. The Ciaglia Blue Rhino method may
be suitable for minor haemorrhages; however, the
clinical experience and opera-tor skill required are
critical (17). In the present study, no patient was lost to
haemorrhage. Major haemorrhage occurred due to
venous bleeding and was resolved via little bedside
inter-vention using general surgery. We believe
that venous structures should be evaluated using
USG before the procedure. Moreover, anatomical

variations may develop in geriatric patients due to
fibrosis, ageing and decreased connective tissue
volume; however, these complications can be
avoided with adequate preoperative evaluation.
The tracheotomy cannula of one patient was
not appropriately located, and re-intubation
was performed due to lack of ventilation; the
tracheotomy stoma was closed, and the patient was
followed up with intubation. A false route may occur
when the cannula opens at an incorrect location
during the procedure. After a successful procedure,
the tracheotomy cannula may be displaced during
patient care or mobilization (18). An approximately
1% incidence rate of false route cannulation after
PDT has been reported (12), which is consistent with
our find-ings.
In conclusion, PDT is safe for geriatric patients.
However, the reluctance of geriatric patients’
relatives to perform tracheotomy affects the time of
the procedure and the duration of ICU stay.
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