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Abstract Objectives Emergency Tracheostomy is a life

saving surgical procedure. With the advent of newer

instruments and equipments in the critical care units, there

is marked improvement in the quality of care of the criti-

cally ill patients and such patients are able to survive for a

longer period. Elective tracheostomy is being done in those

patients who needs positive pressure ventilation, for a

longer duration. Objectives of our study are to compare

conventional tracheostomy (CT) to percutaneous tra-

cheostomy (PcT) and to identify the strategy with the

lowest frequency of potentially life threatening events.

Study Design Retrospective comparative study. Patients

Included 30 patients who met inclusion criteria. Study

Settings Tertiary care centre (medical college). Results 15

patients underwent CT and 15 underwent PcT. Blood loss,

mean operation time and complications were compared.

Blood loss and operation time was lesser in CT compared

to PcT. There were no reported complications in both the

techniques. Conclusion In our study CT took lesser time

with lesser blood loss and without any complications. But

statistically, this difference was not significant. Thus per-

son with refined skill in the technique is of utmost

importance in deciding the choice of a technique.

Keywords Tracheostomy � Conventional tracheostomy �
Percutaneous tracheostomy � Critical care �
Intensive care unit � ICU

Background

General perception is that percutaneous tracheostomy is

better than conventional tracheostomy and has various

advantages over the latter, which is not always correct.

Introduction

Tracheostomy refers to a surgical procedure to create an

opening through the anterior wall of neck into the trachea

(windpipe). A tracheostomy tube (TT) is placed through

this opening, to provide an airway and to remove secretions

from the lungs. After this procedure, trachea is communi-

cating with exterior. It is performed in Operation Theatre

and also bed side in intensive care units. According to

timing of performance of tracheostomy they may be clas-

sified into emergency and elective (planned) tracheostomy.

As per duration up to which TT needs to be kept in situ,

it may be classified into temporary and permanent tra-

cheostomy and as per site of stoma on anterior wall of

tracheal, it may be classified into high, mid or low tra-

cheostomy (with reference to isthmus of thyroid). The two

main approaches are, Conventional Tracheostomy (CT)

and Percutaneous Tracheostomy(PcT). In 1909, Chevalier

Jackson standardized the surgical tracheostomy. With the

continued improvement in the equipments and instruments

in Intensive care units (ICUs), like positive pressure ven-

tilators, monitors and medications, critically ill patients can

be kept alive for longer period. Long term airway
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assistance/ventilator support by laryngotracheal intubation

my lead to complications like tracheal wall necrosis, tra-

ceo-oesophageal fistula etc., and to avoid such complica-

tions, elective tracheostomy is a better choice.

In last few decades, methods to access trachea and to

establish safe airway have improved. Guidewire technique

(Seldinger technique) was adopted for percutaneous tra-

cheostomy. In 1955, Shelden et al. [1], introduced the first

modern tracheostomy. In his technique, cutting trochar was

used, which often led to complications like lacerations of

adjacent structures. Many advantages of PcT cited include

minimal incision, less dissection resulting in reduced tissue

trauma and hence fewer wound complications like bleed-

ing, infection etc. [2].

Ciaglia Serial Dilatation Technique

Ciaglia et al. [3], first described the technique of PDT

(Percutaneous Dilatation Tracheostomy) using serial dila-

tors over a guide wire. This technique has undergone three

major changes since then, in terms of level of tracheal

interspace cannulation, use of concurrent bronchoscopy

and use of a single tapered dilator. The site of insertion has

moved caudal from cricoid cartilage by one or two tracheal

interspaces.

Ciaglia Single Dilator Tracheostomy

It is popularly known as Ciaglia Blue Rhino (Cook Critical

Care, Bloomington, IN, USA). It was introduced in 1999,

more than a decade after initial description of Ciaglia

technique. It is a simpler kit than the original kit and entails

use of a single-beveled curved hydrophilic dilator. Use of

single dilator is associated with reduced tidal volume loss

during the procedure as change in dilator is not required.

Balloon Dilatational Tracheostomy (Ciaglia Blue

Dolphin, Cook Medical)

In this technique inflation of a modified angioplasty bal-

loon over a guidewire is used to dilate the trachea. The

balloon is inflated with saline to 11 atmospheric pressure

for 15 s to make tracheal stoma. Then, the balloon is

deflated and the tracheostomy tube insertion is done in a

single step. This is an advantage over conventional single

dilator PDT where the dilator needs to be removed before

inserting the tracheostomy tube. There is a presumption

that balloon dilation minimizes the pressure on the tracheal

wall as compared to other techniques. Schachner et al. [4]

and Griggs et al. [5] developed different single guidewire

dilating tracheostomy forceps.

When comparisons between CT and PcT studies are

drawn, the CT publications cited are usually those

published in the 1960s and 1970s [6–10]. When the com-

parison between the two techniques is done with studies

conducted during the same period, the advantages of PcT

are less obvious. With the availability of commercial sets,

PcT can be performed by every competent physician with

less assistance and as bed side procedure too, thus

decreasing overall cost to the patient.

Materials and Methods

In our retrospective study, we included 30 patients, who

met inclusion criteria. Out of these 30 patients, 15 under-

went conventional tracheostomy (CT) and 15 underwent

Percutaneous tracheostomy (PcT), from Aug. 2015 to Aug.

2016. The patients/family members of unconscious patients

gave their informed consent. The age, sex, diagnosis, pre-

vious intubations, reasons for tracheostomy and drugs used

were recorded. The type of tracheostomy technique to be

used was randomized using a computer-generated random

numbers table. The procedure was done either in the

operating room or at the bedside in the intensive care unit.

All standard surgical steps of Conventional Tracheostomy

(CT) were followed. Position given. Local parts painting,

draping done. Local anaesthetic agent infiltrated. Hori-

zontal incision kept in skin crease midway between cricoid

cartilage and suprasternal notch. Soft tissue and strap

muscles dissected in midline. Thyroid gland isthmus was

located and retracted. Trachea identified and confirmed by

its appearance, tracheal rings and aspiration of air in fluid

filled syringe. Pre tracheal fascia incised and dissected.

Tracheotomy done. Cuffed tracheostomy tube inserted

under direct vision. Position of tracheostomy tube in tra-

chea confirmed and secured using neck straps.

For PcT, we used modified Ciaglia’s technique. Hori-

zontal skin crease incision was kept 2 cm above the sternal

notch, to have the same postoperative status as with CT.

The incision was carried only through the skin and sub-

cutaneous fascia, without direct visualization of the tra-

chea, before the needle puncture. Also, the trachea was

opened at the level of the second or third tracheal ring and

not below the cricoid cartilage. Finally, the entire proce-

dure was done under bronchoscopic guidence [11].

All tracheostomies included in the study were performed

by one of the authors, having extensive experience in the

procedure. A standardized questionnaire was used to

evaluate intraoperative variables. The morphology of the

neck (normal, large, short) and thyroid gland (normal or

enlarged), the size of the cutaneous incision, the duration of

the procedure, the difficulty of the procedure and intraop-

erative complications were recorded. The duration of sur-

gery was timed starting with the skin incision and ending

when the tracheostomy tube was inserted. The surgeon
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evaluated the difficulty in surgery and the intraoperative

bleeding on a scale of 0–2. Perioperative complications,

such as death, cardiorespiratory arrest, aspiration, pneu-

mothorax, pneumomediastinum, laryngeal lesion, posterior

tracheal wall lesion, subcutaneous emphysema and difficult

cannula insertion, were recorded. Postoperative evaluation

was performed daily during the first week and then on the

14th day by the same intensive care unit nurse, who was

blinded to the tracheostomy technique used. Local status

and complications from tracheostomy was assessed

through a standardized questionnaire: death, pneumotho-

rax, pneumomediastinum, aspiration, subcutaneous

emphysema, hemorrhage and wound infection was recor-

ded. Long-term evaluation was done 3 months after

decannulation by the same surgeon. Patients were ques-

tioned about subjective dyspnea, dysphonia, or unesthetic

scar. The surgeon evaluated the scar, using criteria such as

color, level, and mobility. A flexible bronchoscope was

used to perform direct laryngoscopy and was passed, when

possible, through the vocal cords to evaluate the trachea.

Perioperative complications covered the actual procedure

and the following 48 h. Postoperative complications

included the remaining follow-up, up to 3 months after

decanulation. For each group, complications were classi-

fied as serious, intermediate, or minor [12].

Inclusion Criteria

Endotracheal intubated patients who required prolonged

ventilatory support in intensive care unit, above 18 years of

age, normal laryngeal frame work and cervical soft tissue,

palpable cricoid cartilage, normal cervical spine and nor-

mal coagulation parameters.

Exclusion Criteria

Emergency procedure, patients less than 18 years of age,

infected cases, cervical spine fracture.

Results

The parameters that were recorded and compared were,

duration of procedure (skin incision to insertion of T’stomy

tube), intra operative bleeding and complications like

emphysema, paratracheal insertion and pneumothorax)

(Tables 1, 2, 3).

Discussion

In the present era continued efforts are being made to

provide best possible treatment to each and every patient,

including critically ill patients. Also with advancement in

the instruments, equipments, monitors and medication

along with better facilities for training of medical and

paramedical staff,the bar of standards of management of

critically ill patients is rising day by day. There is marked

improvement in the quality of care to the critically ill

patients and they are able to survive for a longer period.

Also it is established that although emergency tra-

cheostomy is a life saving surgical procedure, elective

tracheostomy has its own role in management of patients in

intensive care units. Elective tracheostomy is being done in

those patients who needs positive pressure ventilator sup-

port, for a longer duration.

In our study, mean operation time in CT was 16.4 min

and in PcT was 23.93 min. Suggesting lesser time was

taken in CT compared to PcT. This is contrary to previous

studies in which mean operation time was more in CT

compared to PcT. This may be due to better instruments in

OT and strict adherence to trained and same operating

surgeon. Griffen et al. have reported operating time of

4.3–21 min for percutaneous and 13.5–60 min for open

tracheostomy. Donaldson et al. [13] have reported a mean

operative time of 13.2 min for percutaneous tracheostomy

and 24.2 min for conventional tracheostomy.

Also mean blood loss in patients who underwent Con-

ventional Tracheostomy (6.8 ml) was lesser compared to

those who underwent Percutaneous Tracheostomy

(8.06 ml). This may be due to better illumination in oper-

ation theatre and availability of unipolar and bipolar elec-

tric cautry.

In our study, in conventional tracheostomy, 01 patient

developed surgical emphysema and 01 patient developed

pneumothorax. Both patients were managed successfully.

In percutaneous tracheostomy group, in 01 patient there

was paratracheal insertion and needed to convert PcT into

conventional tracheostomy. 01 patient had pneumothorax

and 01 patient developed surgical emphysema. Both these

patient were managed conservatively and outcome was

satisfactory. Follow up to 3 months was free of any further

complications. Lesser complications may be due to better

instrumentation and adequately trained staff in the opera-

tion theatre in Conventional Tracheostomy and availability

of flexible video-bronchoscopes for direct vision and

monitoring thus helping prevention of injury in the lumen

of trachea and soft tissue.

Results of previous studies suggests that complications

were less in PcT compared to Conventional Surgical Tra-

cheostomy but complications when occured were serious
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and life threatening. Complications of PcT, like paratra-

cheal insertion of tracheostomy tube were reported 0.8%

incidence by Powell et al. [14], 0.6% by Moe et al. [15] and

0.5% by Lim et al. 16. This complication may be due to

calcification of tracheal rings especially in elderly patients.

When such life threatening complications occur, their

management may needed to convert PcT to Conventional

Surgical Tracheostomy [17].

Conclusion

In our study differences in Conventional Tracheostmy and

Percutaneous Tracheostomy are statistically NOT signifi-

cant. The best strategy would be, Percutaneous Tra-

cheostomy is to be planned by properly trained hands, in

patients who are already having endotracheal intubation,

without any soft tissue neck and cervical injury. One

Table 1 Operative time,Blood loss and complications during conventional tracheostomy

Patient no. Operative time (min) Blood loss (in ml) Complications (Emphysema, pneumothorax, Paratracheal insertion)

1 11 06 –

2 09 – –

3 27 08 –

4 41 12 Emphysema

5 12 05 –

6 10 06 –

7 08 08 –

8 16 08 –

9 22 08 –

10 14 07 –

11 04 04 –

12 26 06 –

13 31 10 Pneumothorax

14 06 06 –

15 09 04 –

Maximum and minimum time taken, are made bold

Table 2 Operative time,Blood loss and complications during percutaneous tracheostomy

Patient no. Operative time (min) Blood loss (in ml) Complications (Emphysema, pneumothorax, Paratracheal insertion)

16 28 04 –

17 26 06 –

18 32 16 Pneumothorax

19 18 04 –

20 54 12 Paratracheal insertion

21 19 08 –

22 24 14 –

23 22 07 –

24 26 06 –

25 29 08 Emphysema

26 24 04 –

27 18 08 –

28 16 08 –

29 14 10 –

30 09 06 –

Maximum and minimum blood loss are made bold
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should always remember that which ever technique is

opted, it should be beneficial to the patient. Also cost factor

of PcT has to be considered. It is suggested that while

considering PcT, possibility of need of conversion of PcT

into Conventional Surgical Tracheostomy should always be

kept in mind and an ENT surgeon, who is confident to

manage complications of PcT by virtue of their training in

Conventional Surgical Tracheostomy should be present

during the procedure.

It is of utmost importance in a critically ill patient that,

whatever is the indication, which ever technique/approach

for tracheostomy is adopted, whoever is doing the tra-

cheotomy, it should be after careful assessment of patient,

considering all the factors discussed and it is to be done

with high success rate with No and/or minimum frequency

and severity of complications and should be beneficial to

the patient, his family and thus to the society at large.

What It Adds to Existing Information in the Field?

Person with refined skill in the technique, is of utmost

importance in deciding the choice of a technique.
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