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In the critically ill patients who require a tracheostomy, the 
Percutaneous dilatational tracheostomy (PDT) rather than the 
standard surgical technique (ST) is the method of choice as it 
can be performed at the bedside. It can be performed faster and 
leaves a smaller scar after decannulation and is associated with 
fewer complications, but it is associated with increased technical 
difficulties when compared to ST [3,5].

In our hospital -Air Forces Specialized hospital (Cairo, Egypt), 
from 2017-2019, we performed more than 70 PDT for ICU patients. 
The most common primary causes of tracheostomy were prolonged 
intubation, hypoxic brain damage disorders and other causes e.g. 
bulbar palsy, pneumonia, severe respiratory distress.

The PDT operation was done for a number of 15 patients in the 
intensive care unit rooms (bed side), while the remaining 55 patients 
were transported to the operating room. In most (75%) of our cases 
we used the well-known ‘Cook Medical® Ciaglia Blue Rhino TM, 
kit, Figure 1. while in rest of patients we modified the technique 
by using either the Percutaneous nephrostomy package and Basic 
Central Venous Catheter Insertion Pack, Figure 4: A, B and the 
results were acceptable.

Figure 1: The ‘Cook Medical® Ciaglia Blue Rhino TM, kit

Our purpose is to know if there is other alternatively options cheaper 
with the same quality and safety than of the tracheostomy package 
of ‘Cook Medical  Ciaglia Blue Rhino TM, kit, and to know the 
Advantages of PDT operation than the open standard surgical 
technique (ST) in ICU patients. Our team are well harmonized 
together, either the surgeon, anesthesia who have adequate experience 
for bronchoscopy.

The operation starded by hyperextension of the patient neck, if possible 
(some difficult cases as after fracture cervical spine fixation) Figure 2.

Figure 2: Hyperextension of the patient is mandatory
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Abstract
Percutaneous dilatational tracheostomy (PDT) is a commonly performed procedure in critically ill patients [1]. It can 
be safely performed bedside. This has resulted in decline in the use of surgical tracheostomy except in few selected 
cases. Over the last 10 years data on newer methods of insertion, timing, safety profile and complication rates has 
been published, which has greatly improved our understanding of this procedure [2]. The most common indication of 
tracheostomy in the ICU is the need for prolonged ventilation. Less complication occur with an increase in skills. Many 
methods of performing PDT have been discovered recently [3]. Bronchoscopy has been found to be beneficial procedural 
aides the PDT [4]. In our study, a brief overview about the use of PDT in ICU and, different percutaneous techniques 
will be discussed. The conclusion is that percutaneous tracheostomies offer benefits for some of the outcomes when 
compared with surgical tracheostomies. 

https://www.opastonline.com/


Then the anesthesiologist withdrawn the endotracheal tube until the 
cuff is just visible at the level of vocal cords, a small scalpel incision 
2 cm at the level of second tracheal ring done, minimal separation 
of the neck fat and subcutaneous tissues with fine mosquito forceps, 
then identification of the trachea by firstly by seeing air bubbles 
in the aspirating needle (wide trocar and cannula), at that point 
applying in the Salinger wire, from here on, all steps of the procedure 
should proceed under direct bronchoscopic visualization, forming 
the tracheal stoma by progressive dilators, a series of dilatations are 
performed over the guide wire, once dilatation is deemed satisfactory, 
use the last rhino-dilator, Figure 3 and inserting the tracheostomy 
tube guided by introducer and the Seldinger wire.

Figure 3: The Rhino Dilator

It is then secured in place with sutures, visualization of bronchial 
tree and carina done for revising and documentation.

The following photos showing the serial of whole technique in the 
operating room.
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Changing the tracheostomy package of ‘Cook Medical® Ciaglia 
Blue Rhino TM, kit. By our team, Through using the Percutaneous 
nephrostomy package and Basic Central Venous Catheter
Insertion Pack, Figure 4 A, B.

                 Figure 4 A                                 Figure 4 B

It should take in consideration the cost and benefit, meanwhile 
comparing disadvantages and complications associated with surgical 
tracheostomies and PDT, lower incidence of wound infection and 
wound breakdown associated with the smaller tracheal stoma.

Advantages of our modification is that it is of very low price (10 
times less) and easy to get, available in the operating room and ICU, 
and easy to use. But the disadvantages, are that dilators are longer, 
strength of the guide wire is softer and needs more experience 
for the surgeon holding power and safety to be directed well into 
the trachea, the rhino dilator is not existing, which is the key of 
successful safe procedure. 

Bronchoscopy guidance, in spite it prolongs the procedure time, and 
requires a separate operator, it is mandatory in our PDT protocol, 
has been used to reduce the number of complications. 

Two cases with insertion failure, in our study, and open tech was the 
solution, factors favorite the complication they were obese patients, 
road traffic accident with difficulty to do full extension, during the 
operation cannot identify the tracheal rings easily. 

Kost, 2005 mentioned that, the time from the beginning of 
preparations for tracheostomy until the end of the whole procedure 
was median 32 min for bedside tracheostomies and 64 min for 
operations in the operating theatre [7]. While in our cases, the time 
taken ranges from 7 to 20 minutes even with our modification it 
takes the same time whereas the time taken to perform the surgical 
tracheostomy ranges from 15 - 60 minutes. 

Jarosz K, et al. 2017 conclude that, in the critically ill patient 
requiring a tracheostomy the percutaneous technique is more easily 
and quickly performed at the bedside and may even be safer when 
compared with the standard surgical technique [8]. With PDT with 
the aid of bronchoscopy guidance can be done in the ICU (bed side) 
easily and no need for moving the patient from the critical care unit to 
the operating theatre. In our series we start the work in the operating 
rooms initially, and by time, the team gained more experience, so 
the last 15 cases we managed in the ICU without transportation. 
Early complications occurred in 16.7% of procedures, of which 9.3% 
were bleedings (minor, significant and major). Furthermore, the 
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incidence of late complications was 8.6%, including: stomal infection, 
difficult replaces tracheostomy tube, tracheoesophageal fistula, 
tracheal stenosis, and tracheomalacia [7]. An unusual complication 
of percutaneous dilatational tracheostomy, was reported by Phukan 
DK 2004, in which the guide wire became lodged in the bronchial 
tree [9]. We didn’t encounter this complication and we hope never.

A high incidence of tracheostomy tube cuff rupture during insertion 
has been reported with the percutaneous technique [10]. Unlike 
surgical tracheostomy, we have three cases, we discover the rupture 
cuff very early by the leaked and hypoventilation, changing the tube 
at once is mandatory. 

The technique of PDT does not provide controlled haemostasis and 
one of the common complications associated with this technique 
is haemorrhage. The bleeding usually stops with lateral pressure 
applied by the tracheostomy tube or with direct pressure applied 
to the lateral walls of the tracheal stoma. Controlled by bipolar 
electrocautery.

The rate of subcutaneous emphysema has been reported to 
be approximately 1.4% [9]. Common causes of subcutaneous 
emphysema during percutaneous tracheostomies include multiple 
punctures of the anterior trachea, excessive dilatation of the trachea, 
posterior tracheal lacerations, and use of a fenestrated cannula 
[9]. Only one case of surgical emphysema in ICU, the patient had 
previous liver transplantation, with in one lung rt side and it resolved 
in 10 days.

Tracheo- esophageal fistula are very rare, it is a relatively unusual 
and rare complication occurring in < 1% of patients undergoing and 
was universally fatal 17. As such serious complications as laceration 
of the posterior tracheal wall. However, it is very important that they 
are diagnosed and treated very fast. To avoid such complications, it 
is recommended to use bronchofiberoptic guidance during the PDT. 
One of the therapeutic options for this type of complication could 
be Montgomery tube, which preserves normal respiration while 
the fistula heals [8].

As Tracheo- esophageal fistula relates to tracheostomy placement, 
over-inflation of the cuff or direct trauma from insertion of the 
tracheostomy with the obturator in place may cause injury to an 
already vulnerable posterior wall 12. In our series we documented 
two cases of tracheoesophageal fistula, managed conservatively 
(drainage gastrostomy, feeding jejunostomy) and treat the pulmonary 
infection and biological deficits, as the guidelines of ICU &Trauma 
recommendations [10].

We concluded that the PDT l technique is commonly used. It can be 
performed rapidly and easily at the bedside, is associated with fewer 
complications, safe and cost-effective procedure in the intensive 
care unit (ICU).

The use of only the rhino dilator with the renal nephrostomy package, 
is satisfying and safe alternative, modification done is accepted and 
more researches needed [13].
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