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ABSTRACT

INTRODUCTION: The prognosis for stroke patients that requiring mechanical ventilation is poor with mortality rates up to
80%. Airway management in ischemic stroke patients is of great significance for achieving a better clinical outcome. After
endotracheal intubation, tracheostomy is recommended if patients require long-term ventilation. In this study, it is aimed
to present the outcomes of percutaneous and surgical tracheostomy in ischemic stroke patients that were monitored in
Neurological Intensive Care Unit (NICU).

METHODS: Patients with ischemic stroke admitted to NICU and underwent tracheostomy were reviewed retrospectively.
Age, sex, mechanical ventilation time prior to tracheostomy, timing of tracheostomy, complications related to
tracheostomy and mortality/discharge state were recorded. Patients were categorized into two groups as percutaneous
tracheostomy or surgical tracheostomy groups.

RESULTS: This study presents 76 patients with ischemic stroke that underwent tracheostomy procedure in NICU. Thirty-
nine patients were in percutaneous tracheostomy (PT) group and 37 patients were in surgical tracheostomy (ST) group.
There was no significant difference between the two groups regarding tracheostomy complications and mortality rates.
DISCUSSION and CONCLUSION: Based on our seven years of clinical experience, we conclude that PT can be performed at
bedside in a short time and is associated with low complication rates. PT can be conveniently applied to indicate patients
by neurologists (working in NICU) after proper training.
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ISKEMiK INME HASTALARINDA TRAKEOSTOMi
OZET

GIRIS ve AMAG: Mekanik ventilasyon gerektiren inme hastalar1 i¢in prognoz % 80’e varan mortalite oranlari ile kétiidiir.
iskemik inme hastalarinda daha iyi bir klinik sonuca ulagsmak icin hava yolu yonetimi biiyilk énem tasimaktadir.
Endotrakeal entiibasyon uygulanan hastalarin uzun siireli ventilasyona gereksinimi oldugu diisiiniiliiyorsa, bu hastalara
trakeostomi acilmasi dnerilmektedir. Bu calismada Néroloji Yogun Bakim Unitesi'nde (NYBU) izlenmis olan iskemik inme
hastalarindaki perkiitan ve cerrahi trakeostomi sonuclarinin sunulmasi amaglandu.

YONTEM ve GERECLER: NYBU'nde takip edilen trakeostomi uygulanmis iskemik inmeli hastalar retrospektif olarak
incelendi. Tim hastalarin yas, cinsiyet, trakeostomi 6ncesi mekanik ventilasyon siiresi, trakeostomi agilma tarihleri,
trakeostomiye bagl komplikasyonlar, 6liim/taburculuk hali kaydedildi. Hastalar perkutan trakeostomi agilmis olanlar ve
cerrahi trakeostomi acilmis olanlar olarak iki gruba ayrildi.

BULGULAR: Bu calisma NYBU’de trakeostomi acilmis 76 iskemik inme hastasini sunmaktadir. Perkiitan trakeostomi (PT)
grubunda 39 hasta, cerrahi trakeostomi (CT) grubunda 37 hasta mevcuttu. iki grup arasinda trakeostominin
komplikasyonlar1 ve mortalite oranlarin agisindan anlamh fark yoktu.

TARTISMA ve SONUC: Yedi yillik klinik deneyimlerimize gore PT, kisa slirede yatak basinda uygulanabilen ve diisiik
komplikasyon oranlari olan bir islemdir. PT, endike hastalara nérologlar (NYBU’de calisan) tarafindan, uygun egitimi
aldiktan sonra, rahatlikla uygulanabilir.

Anahtar Sozciikler: Perkutan trakeostomi, iskemik inme, néroloji yogun bakim iinitesi.
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INTRODUCTION

Patients admitted to Neurological Intensive
Care Unit (NICU) are generally under mechanical
ventilation because they are intubated, or require
additional procedures to maintain the airway open
or require close monitoring because they are not
in a sufficient conscious state to maintain their
airway open (1). Approximately 24% of patients
with acute ischemic stroke admitted to NICU's or
stroke units require mechanical ventilation (2).
Stroke patients with mechanical ventilation have
poor prognosis with mortality rates varying
between 40-80% (2,3). Airway management is of
great importance to have a better clinical outcome.

Tracheostomy is preferred in severe stroke
patients admitted to ICU whom are connected to
mechanical ventilator because extubation is
unlikely or high risk of extubation failure (4).
Tracheostomy prepares patients for weaning from
mechanical ventilation by facilitating airway
maintenance and allowing lower airways secretion
clearance (5). Tracheostomy procedure enables
early termination of analgesia and sedation, which
lead to an earlier active rehabilitation (5).

In critically ill patients, either surgical or
percutaneous tracheostomy can be preferred. In
our center, surgical tracheostomy (ST) is
performed by Ear Nose Throat (ENT) surgeons in
an operating room setting, whereas percutaneous
tracheostomy (PT) is performed by neurologists at
bedside in NICU. The present study presents the
outcomes of percutaneous and surgical
tracheostomy in patients with ischemic stroke
admitted to NICU.

MATERIAL AND METHODS

The study population consisted of patients
admitted to the NICU of Dokuz Eyliil University
Medical Faculty Hospital between July 2009 and
September 2016. All patients enrolled this study
were diagnosed with ischemic stroke upon
anamnesis, clinical and radiological findings, and
underwent tracheostomy procedure.

Age, sex, ischemic stroke treatment, initial
Glasgow Come Score (GCS) following admission to
NICU, mechanical ventilation time prior to
tracheotomy, GCS prior to tracheostomy
procedure, timing of tracheostomy procedure, the
team performing tracheostomy procedure
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(ENT/NICU physicians), complications that
developed during or after the procedure, timing of
complications, whether mechanical ventilation
requirement persisted or not, and
mortality/discharge state were recorded on the
data collection forms. Patients were categorized
into two groups: PT group and ST group.

Tracheostomy complications were
categorized based on the time of complication
development. Complications that developed within
the first 24 hours after tracheostomy were
categorized as early complications, those
developing between 1 to 7 days were categorized
as medium term complications, and those
developing after the 7th day were categorized as
late complications (6). Early complications were
defined as misplacement of tracheostomy tube
outside the trachea, arrhythmia, hypotension,
hypoxia/hypercapnia, loss of airway control,
pneumothorax, acute surgical emphysema, serious
bleeding,  bacteremia, = esophageal injury,
cardiorespiratory arrest, tracheolaryngeal injury,
airway contusion due to dilatational tracheostomy.
Medium term complications were defined as
persistent bleeding, displacement of the tube
outside the trachea, emphysema, pneumothorax,
obstruction of the tube, severe atelectasis, wound
site infection/cellulitis. Late complications were
defined as tracheo-innominate artery fistula,
tracheomalacia, tracheal obstruction, loss of
anterior tracheal -cartilage, tracheo-esophageal
fistula, severe aspiration, chronic articulation and
deglutition disorder, and tracheo-cutaneous fistula
(6). Bleeding caused by tracheostomy was
classified into minor or major bleeding. Major
bleeding was defined as persistence of bleeding
despite compression or bleeding that required
transfusion (7).

Statistical analyses were performed using
SPSS 22.0 statistics package software. Categorical
variables were expressed as frequency and
percentage values. Continuous variables were
expressed as mean and standard deviation for
parametric data and as median (minimum-
maximum) for non-parametric data. Statistical
analyses were made with t-test, Mann Whitney U
test and chi-square test. P<0.05 was accepted as
statistically significant.



RESULTS

A totally of 205 patients with either acute or
subacute ischemic stroke were monitored in NICU
while connected to mechanical ventilator.
Tracheostomy was performed in 76 (37.1%)
patients. Of the patients that underwent
tracheostomy, 51.3% (39/76) were in the PT
group, whereas 48.7% (37/76) were in the ST
group. There was no statistically significant
difference between the PT or ST groups regarding
distribution of sex (Male/Female: PT group,
22/17; ST group, 15/22; p=0.167) (Table I).

The type of tracheostomy performed was
examined according to years. Between 2009 and
2011, 90.9% (20/22) of the patients underwent
ST, whereas between 2012 and 2016, 68.5%
(37/54) of the patients underwent PT.

Mean GCS of whole study group after
admission to NICU was 9.0+2.2. Mean GCS in PT
group was 9.5+2.3 and 8.5%#1.9 in ST group. The
mean GCS was not statistically significant different
between the two groups after admission to NICU
(p=0,248). The level of GCS of the whole study
group prior to tracheostomy procedure was
6.3%2.3. The PT groups had a mean GCS of 6.4+2.1,
whereas the mean GCS levels in the ST group were
6.3+2.0 There was no statistically significant
difference between the two groups regarding
mean GCS prior to tracheotomy (p=0.835).

Sixteen (21.1%) patients diagnosed with
acute ischemic stroke were treated with
intravenous or intra-arterial thrombolytic
treatment or mechanic thrombectomy. Of those
patients, 8 were in PT group (20.5%) and 8 were
in ST group (21.6%) (p= 0.906). Decompressive
craniectomy was performed in 1 patient of the PT
group (2.6%) and in 3 patients of ST group (5.3%).
Mean mechanical ventilation time before
tracheostomy was 18.6+9.3 days (min-max days:4-
45) in the whole study group. This duration in the
PT groups was 16.4+10.1 days (min-max days: 4-
45) and 22.1+6.6 days (min-max day: 11-37) in ST
group (t test: p= 0.013). Tracheostomy was
performed after an average of 8.8+3.8 days from
ENT consultation (median days: 8) (min-max days:
3-18).

Overall tracheostomy-associated
complication rate was 24.6% in the whole study
group with 21.1% in PT group and 29.6% in ST
group (p= 0.429). Distribution of the procedure-
related complications according to time is
presented in Table II. All patients with early or
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medium-term complications had bleedings. Among
patients with bleeding, 1 patient (ST group) also
had pneumothorax, and 1 patient (PT group) had
obstructed cannula. In one patient (ST group) with
a late complication, loss of anterior tracheal
cartilage was observed. Bleeding was the most
frequently observed complication (23.1%) (Table
III). Four patients developed major bleeding. Two
patients with bleeding from PT group received 1
unit of erythrocyte suspension (ES) and 2 patients
from ST group received 2 units of ES.

Hemoglobin levels (pre- and post-
tracheotomy) were not significantly different in PT
group or ST group. (PT group: mean hemoglobin
levels (g/dL): pre-tracheotomy, 8.9; post-
tracheotomy: 8.8 g/dL; p=0.915; ST group: mean
hemoglobin levels (g/dL): pre-tracheotomy, 9.75;
post-tracheotomy: 9.8 g/dL; p=0.727).

A total of 9 patients were weaned from
mechanical ventilator, 4 patients from PT group
(10.8%) and 5 patients from ST group (12.8%).
There was no statistically significant difference
between the groups (p=0.786).

Mortality rate in the NICU after tracheostomy
was 47.4% (36/76) with 46.2% (18/39) in the PT
groups and 48.6% (18/37) in the ST group
(p=0.828).

Table I. Age distribution in groups.

Group Median, n Mean = SD Min Max P
ST 75 73.2£10.9 50 91

0.126
tPT 79 76.4+11.4 29 82

*ST: Surgical tracheostomy
1PT: Percutaneous tracheostomy

Table II. Classification of tracheotomy-related
complications according to time.

tPT *ST Total
n % N % n %

Barly 2.6 3 111 4 6.2
complication

Medlum-tgrm 7 18.4 4 14.8 11 169
complication

Late o 1 3.7 1 1.5
complication

Overall 8 211 8 29.6 16 24.6

complication

*ST: Surgical tracheostomy
1PT: Percutaneous tracheostomy
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Table III. Properties of bleeding complication.

tPT ST
Major bleeding, n 2 2
Minor bleeding, n 6 5
+EST, units 2 4
Timing of bleeding, day 4.0+23 20+1.8
Timing of bleeding, min-max 1-7 1-6

*ST: Surgical tracheostomy
tPT: Percutaneous tracheostomy
$EST: Erythrocyte suspension transfusion

DISCUSSION

The frequency of tracheostomy application in
the general ICU is about 10-15%, whereas this rate
increases to 35% for patients with stroke (4). In
our study, tracheostomy rate in ischemic stroke
patients was 37.1% which points out to the
importance of tracheostomy in patients with
ischemic stroke monitored in the NICU.
Tracheostomy is often performed by surgeons,
anesthesiologists and intensivists. However,
neurologists treating patients in NICU can also
perform tracheostomy (8). There are advantages
of percutaneous tracheostomy performed by
neurologists in the NICU such as unnecessary
consultations and surgical delays (8). In our study,
average time interval between ENT consultation
and tracheostomy was 8.8+3.8 days. Today, while
there is ongoing debate about timing of
tracheostomy in patients with stroke (3,5,9,10,11),
a delay of 9 days due to consultation process is a
significant loss of time. It is recommended that
enteral feeding is initiated early in mechanically
ventilated stroke patients (12). It has been shown
that enteral feeding is associated with reduced
infectious morbidity, hospital stay length and
multiple organ failure in critically ill patients (13).
Interruption of enteral feeding can impair healing
in critically ill patients (14). Feeding is interrupted
before tracheostomy; and for patients in NICU,
delays in the surgical procedure performed in
operating room are not uncommon. In our study,
the interval between ENT consultation and
tracheostomy procedure (average 8.8 + 3.8 days)
includes the time lost for surgical delay. We did
not evaluate the causes of surgical delay of each
patient separately, which is one of the limitations
of the present study. It should be noted that these
surgical delays cause unnecessary occupation of
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the ICU bed, which leads to disputes between ENT
surgeons and ICU physicians.

Tracheostomy guidelines recommend
planning of the timing on an individual basis
(7).The appropriate time for tracheostomy in
patients with brain damage are best decided by
neurologists (8). Because extubation criteria and
tracheostomy indications are established different
for stroke patients monitored in NICU's (4,10). In
our study, average interval between admission to
NICU and tracheostomy was 18.6+9.3 days.

For critically ill patients, the recommended
standard method for tracheostomy is bedside PT,
or ST when PT is anatomically not applicable (7).
The advantages of PT include short procedure
time at bedside, lesser tracheostomy
complications such as stoma infection or bleeding,
and less tissue damage due to minimal dissection
(15). In our study, we found that ST was more
preferred between 2009-2011, whereas PT
increased during the later years. Ultimately, 51.3%
of patients underwent PT and 48.7% underwent
ST.

Tracheostomy is superior to endotracheal
intubation because it reduces dead space, airway
resistance, respiratory workload and laryngeal
damage caused by prolonged intubation (4,7).
Despite its advantages, tracheostomy is an
invasive intervention and can cause various
complications (15). Seder et al. found very low
tracheostomy-related complications rates (9%
with ST and 8% with PT) (8). Other studies found
between 19 and 25% tracheostomy-related
complications rates in stroke patients (15,16). In
our study, tracheostomy-related complications
rates were 24.6% (21.1% with PT, and 29.6% with
ST). The difference in tracheostomy-related
complications rates is probably due to the way the
studies defined complications associated with the
tracheostomy procedure. Seder et al. only included
bleeding that developed within 48 hours following
tracheostomy and required blood transfusion as
tracheostomy-related complication (8); whereas in
our study, all incidences of bleeding (with or
without blood transfusion) developing within 7
days of tracheostomy were evaluated as
tracheostomy-related complication. Twenty-one
percent of the patients in this study had
tracheostomy-related bleeding. But only two
patients developed bleeding within the first 48
hours and required transfusion. Stroke patients
that undergoing tracheostomy should be closely



monitored for bleeding because of the
anticoagulant/antiaggregant therapy they receive.
Studies should take this into consideration while
defining the window for tracheostomy-related
bleeding.

Studies that compared PT and ST in terms of
complications found lower frequency of wound
site infection with PT (7). On the other hand,
transfusion-requiring bleeding, pneumothorax and
tracheostomy-related mortality rates were found
to be similar between PT and ST (7). In our study,
pneumothorax was observed in 1 patient from PT
group, and bleeding that required transfusion was
observed in 2 patients from each of the PT and ST
groups. We did not observe mortality related to
tracheostomy.

Long-term  follow-up studies provide
inadequate data regarding late complications (7).
In this study, only one patient had a late
complication. However, the follow-up period of the
present study was confined to the length of NICU
stay, which is the other limitation of this study.

In our study, no significant difference was
found regarding procedure-related complications
and NICU-mortality rates (p>0.05) between the ST
group and the PT group. In addition, hemoglobin
values were not significantly different before and
after tracheostomy in neither of the groups
(p>0.05). This demonstrates that PT is as safe as
ST.

Based on our seven years of experience, we
conclude that percutaneous tracheostomy can be
performed at bedside to indicated patients by a
proper-trained neurologist (working in NICU).
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