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Abstract Tracheostomy is the creation of a stoma at the
surface of skin, which leads into trachea. In the critically ill
patients, it is one of the most frequently done procedure
especially in intensive care unit (ICU) for those requiring
prolonged mechanical ventilation. About 24% of all
patients in ICU need tracheostomy (Esteban et al. in Am J
Respir Crit Care Med 161:1450-1458, 2000). Historically
it had a high complication rate and so many authors sug-
gested that it should be done only in operating room (Dayal
and Masri in Laryngoscope 96:5862, 1986). A standardized
procedure to reduce complications was described by
Jackson (Laryngoscope 19:285-290, 1909). The aim of the
study is to observe and analyze the outcome of bedside
open tracheostomy, in relation to its safety, complications
and simplicity. Study consists of 200 patients who under-
went bedside tracheostomies in a tertiary care center from
2014 to 2017 in medical/surgical/paediatric ICU’s. All the
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procedures followed a standard protocol. In all the surg-
eries, two E.N.T. surgeons were scrubbed and did the
procedure, assisted by two ICU nurses. One anesthetist
who administered sedation and monitored the patient. If
coagulation disturbances were present in elective case then
they were corrected prior to the procedure. We all want the
latest, safest, simplest and cheapest available technique in
medical practice. Bedside tracheostomy is one such pro-
cedure. It is better than tracheostomy in operating room for
patients who need prolonged mechanical ventilation in ICU
as it eliminates the need of patient transport to OR and its
associated complications and also minimizing cost. Train-
ing programs need to be provided to the assisting staff for
better procedural outcome.

Keywords Tertiary care - Tracheostomy - Stenosis -
ICU - Stoma

Introduction

Tracheostomy is the creation of a stoma at the surface of
skin, which leads into trachea. In the critically ill patients,
it is one of the most frequently done procedure especially
in Intensive Care Unit (ICU) for those requiring prolonged
mechanical ventilation. About 24% of all patients in ICU
need tracheostomy [1]. Historically it had a high compli-
cation rate and so many authors suggested that it should be
done only in operating room [2]. A standardized procedure
to reduce complications was described by Jackson [3]. In
1950, Sheldon [4] introduced a newer method of Percuta-
neous tracheostomy which had many techniques over the
years [5]. The technique described by Ciaglia [6] is being
currently used most often. Of late tracheostomies done
bedside in ICU’s are proven to be safe [7].
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Tracheostomy allows for patient mobilization, helps in
feeding, physical and occupational therapy and decreases
the need of sedation when compared to keeping patient
intubated for prolonged duration. Bedside tracheostomy is
convenient and offers scheduling flexibility. It can be done
without any coordination with operating room in normal
business hours. Also bedside tracheostomy obviates the
transfer of critically ill patients to operating room [8]. In a
study Massick et al. [9] found excellent results in bedside
tracheostomy and suggested that it reduces the patient
charge and provides a more secure airway. The aim of this
study is to highlight the advantages and disadvantages
encountered during bedside tracheostomy.

Materials and Methods

Study consists of 200 patients who underwent bedside
tracheostomies in a tertiary care center from 2014 to 2017
in Medical/Surgical/Paediatric ICU’s. All the procedures
followed a standard protocol. In all the surgeries, two
E.N.T. surgeons were scrubbed and did the procedure,
assisted by 2 ICU nurses. 1 Anaesthetist who administered
sedation and monitored the patient. If coagulation distur-
bances were present in elective case then they were cor-
rected prior to the procedure.

Preparation of the Patient

Before starting the procedure, ventilator was changed to a
set rate of at least 10 and Fio2 increased to 100%. Intra-
venous sedation by Midazolam and Fentanil was given by
anaesthetist on surgeon’s request in un-cooperative and
anxious patients. Blood pressure, cardiac rhythm and
arterial haemoglobin saturation were monitor by the
anaesthetist continuously throughout the procedure. The
neck was hyperextended with the help of a shoulder bag
and head supported with a head ring (removed in patients
needing more extension). Aseptic surgical field was
achieved by painting with betadine solution first followed
by spirit. Drapes were applied. Local anaesthetic (ligno-
caine with adrenaline 1:200,000) agent was injected into
the neck soft tissues around the incision site to cause
anaesthesia and to reduce bleeding.

Bedside Surgical Tracheostomy Technique

A vertical 2 cm skin incision placed in the midline just
above the suprasternal notch. Skin and subcutaneous tis-
sues divided up to the depth of strap muscles. Strap mus-
cles are separated vertically by blunt dissection. It is
necessary at each step to palpate for the trachea and keep
the surgical site clear of blood by repeated mopping.
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Subsequently thyroid isthmus is seen which is retracted
superiorly. Then the tracheal rings can be palpated. Tra-
chea can be confirmed by presence of bubbles after intro-
ducing a half empty syringe in at and withdrawing it. Next
the tracheal incision is generally kept through the second to
fourth tracheal rings. This is followed by dilating the tra-
cheal opening with a tracheal dilator. After dilating the
trachea, appropriate sized tracheostomy tube is introduced
along with simultaneous withdrawing of endotracheal tube
in intubated patients. Following this tracheostomy tube is
held in its position either by silk stay sutures or tying it
with gauze piece. Betadine gauze piece is kept below the
tracheostomy tube to prevent skin necrosis below the tra-
cheostomy tube. Correct position of tube is confirmed by
checking for movement of gauze piece placed in front of
tube, maintaining of oxygen saturation, and lastly the
presence of bilateral equal air entry. Chest X-ray was taken
the next day to confirm the correct tube placement and to
look for pneumothorax if any.

Results

The study group had 200 patients. It included 125 males,
55 females and 20 children (< 12 years). Maximum
patients belonged to 31-50 years of age. Among the vari-
ous departments in which bedside tracheostomy (both
elective and emergency) needed to be done, majority
patients were in ENT dept. (39%, n = 78) followed by
Medical ICU (26.5%, n = 53), then Surgical ICU (17%,
n = 34) and paediatric ICU and Burns ward. The most
common cause for bedside tracheostomy was prolonged
intubation (70%, n = 140); this included Road Traffic
Accident with head injury, Cardio Vascular stroke, Acci-
dental fall down, Organophosphate poisoning, Guillan
Barre Syndrome, Chronic Obstructive Pulmonary Disease,
Acute Respiratory Distress Syndrome. Other causes were
Cancer patients (22%, n = 44) of larynx, buccal mucosa,
tongue which sometimes needed a prophylactic pre-oper-
ative tracheostomy. Few patients were of Burns. Paediatric
causes (8%, n = 16) were Tetanus, Diphtheria. The mean
operative time was 19 min (range 8—40 min).

We faced many major and minor complications during
tracheostomy. One of the most common was minor
bleeding following either skin incision or after separating
the strap muscles due to tissue disruption of the neck. This
was managed with either tying the bleeder or using
monopolar cautery (Table 1).

Stromal infection within a month was very frequent and
hence associated with significant morbidity. In this study
the incidence of stromal infection was in 5% of patients,
which is less than that in literature [10]. Low infection rate
in our study was due to careful separation and not cutting
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Table 1 Complications seen in bedside tracheostomy

Complications

No. of patients

Time

Hemorrhage 12
Surgical emphysema 5
Infections at stoma 10

Cardiac arrest
Pneumothorax

Laryngotracheal stenosis

S N A~ W

Tracheo-oesophageal fistula

Within 72 h of surgery
Within 6 h of surgery
Within 1 month
During surgery

Within 1 day

After 1 month

of neck tissues. This happens due to unsterile instruments
or procedure. Once diagnosed we send the pus for culture
and sensitivity followed by appropriate antibiotic therapy
and regular sterile dressing. Few patients had surgical
emphysema. This is due to a large opening in the trachea
more than the diameter of the tracheostomy tube or due to a
large skin incision. Its management is by manual removal
of subcutaneous emphysema by pressure and reducing the
length of skin incision by suturing.

Cardiac arrest was seen in three patients. These were
patients with dyspnea for a long duration. There respiratory
drive was CO2 dependent. Therefore, as soon as the tra-
cheal incision was placed, CO2 escaped and patient went
into cardiac arrest. Two of the three patients could be
revived by CPCR, but one succumbed to death. The inci-
dence of post cannulation stenosis was also low [11] due to
avoidance of tracheal ring resection. This is in line with
larger studies, which have reviewed complications,
including a meta-analysis of outcomes for surgical proce-
dures [7, 9].

Discussion

Simpson et al. [12] stated that out of fear of transporting ill
patients tracheostomies were less frequently used in the
past. So it was preferred to do tracheostomies in Operating
Room (OR) instead of bedside due to better lighting, sterile
and adequate instruments and support facilities [13].
Problems encountered in this are hazard of moving criti-
cally ill patients, [14] the cost and inconvenient OR
schedules. But in a study by Henrich it is shown that
transportation is not a critical issue [12] Also in many
hospitals The number of ICU beds are limited [2, 13, 16]
and patients with ventilators are kept in regular wards
[2, 14, 15]. In addition, there is delay in performing tra-
cheostomy in Operating theatre due to less number of OR
and more elective and emergency procedures. This causes
an overall lengthening the hospital stay of patients,

delaying the weaning process [2, 15-18] and patient’s
morbidity is increased [2, 17, 19].

Doing tracheostomy bedside is less time consuming. It is
safe in ICU patients. Study by Massick et al. concluded that
bedside tracheostomy provides a secure airway at markedly
reduced patient charges [9]. But there are a few inherent
difficulties performing a bedside tracheostomy like Big
sized ICU beds; few having water beds and hence not a
firm surface to do tracheostomy, causing discomfort to the
operating surgeon, inadequately trained staff for assistance,
inadequate lighting, unsterile and insufficient instruments.

In a study by Bowen et al. [18] 2% (n = 139) and in a
study by Gysin et al. [19] the rate is 95% (n = 35), in our
study it is 18% (n = 200) which is acceptable. In a study by
Upadhyay et al. [20] major bleeding occurred in 1%
(n = 470) of patients, whereas in our study there were no
patients with major bleeding. Terra et al. [21] had 0.15%
(n = 552) of infections at stoma site, but we have had 5%
(n = 200) infections at stoma site.

Based on our study there are two crucial principles for
best results in bedside tracheostomy. Firstly, the team
should be well versed with tracheostomy. Many feel that
tracheostomy is a simple procedure, but overconfidence
and inexperience may lead to disastrous consequences.
Secondly, there should be a standardized procedure and
team cooperation between operating surgeon, anaesthetist
and staff nurse. Adequate lighting and material should be
there and everyone involved must be familiar with the steps
of the surgical procedure.

Conclusion

We all want the latest, safest, simplest and cheapest
available technique in medical practice. Bedside tra-
cheostomy is one such procedure. It is better than tra-
cheostomy in operating room for patients who need
prolonged mechanical ventilation in ICU as it eliminates
the need of patient transport to OR and its associated
complications and also minimizing cost. Training programs
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need to be provided to the assisting staff for better proce-
dural outcome.
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