THE IMPORTANCE OF PERCUTANEOUS TRACHEOSTOMY IN CRITICAL CARE

FOR IMPROVING PATIENT PROGNOSIS

ABSTRACT

Tracheostomy is considered to be a life-saving procedure in the field of medicine. Although its
importance was vague before, new studies and research work are proving it to be indeed a life-
saving, worthy procedure. Tracheostomy is a very ancient procedure that was used from around
the 3500 B.C. Now, surgeons prefer it when they see that a patient is not improving their already
low GCS score and is unable to maintain breathing and ventilation without any support. For such
patients, usually some time is given to evaluate whether they are gradually improvising under the
effect of medications or not. If there is no improvement, then the patient is preceded towards
surgery for tracheostomy. For tracheostomy, there are two major techniques that are used for
performing the procedure. These include the open surgical method and the percutaneous method.
Both the methods are widely used in the operation theaters today, yet the indication,
contraindications, and complications are different for each method.

This review reflects upon the rising trend of using percutaneous tracheostomy in critical care
settings. Although there is no difference in the results and outcomes of each method, however,
there are certain indications that make the percutaneous method applicable on the patients. It has
helped successfully improve the GCS score of several patients and has also helped improve the
prognosis of some patients who were otherwise being seen to proceed in a deteriorating manner.
This review will also reflect upon the different techniques of tracheostomy that are preferred

while performing it through the percutaneous method.
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INTRODUCTION

Critical care is one of the most important factors involved in saving the life of a patient. The
prognosis of a patient, the outcomes of the treatment that was given to them and everything that
revolves around it is an integral part of critical care. (1) There are different principles that
revolve around the concept of critical care in medical literature, but since this field mainly
revolves around the most critical and severely ill of all patients, it is best to keep the span of this
review limited to those patients only.

Out of all the protocols that are followed in a critical care setting for improving the prognosis of
a given patient, tracheostomy is a widely practiced one in nearly all parts of the world. (2)
Tracheostomy is one of the most ancient techniques that have been known and well-recognized
in medical science. They are done both surgically and percutaneously, as per the patient’s
condition and consciousness factors. It is known to be a life-saving procedure that has had
several instances of improving the patient’s Glasgow Coma Scale (GCS) or consciousness levels.
Interestingly enough, the trend of opting for tracheostomy is increasing over the past years,
mainly due to its promising impacts on improving the prognosis of a patient towards the
favorable end. Out of the two major techniques used for tracheostomy, percutaneous
tracheostomy has become the choice of intervention that many doctors prefer over the surgical
one. Now, tracheostomy is recognized as a distinct procedure that has indications,
contraindications, and techniques of its own. (3) It is always important to keep all these factors in
mind when selecting a patient to undergo this procedure, in case it ends up doing more harm than

good to the patient in the long run.



This review aims to reflect on the role of percutaneous tracheostomy in saving the life of a
patient. The focus is on the need for percutaneous tracheostomy in critical care settings
specifically since it is the place where many life-changing decisions have to be taken by both the
doctors and the patient’s families and attendants. This review will also do an overview of how
the rates of tracheostomy have increased ever since it has been proven to improve the patient's

prognosis.

AN OVERVIEW OF PERCUTANEOUS TRACHEOSTOMY

Tracheostomy has been present around in the field of critical or emergency medicine since the
time of Alexander the Great in 1000 B.C. It was reported that it was Alexander himself who
made an incision with his sword on a soldier’s neck to make breathing a bit easier for him when
he got wounded in the battlefield. (4)

Ever since then and maybe even before that, tracheostomy has been around as a life-saving
procedure that has helped doctors and patients around the globe in improving the prognosis of
several patients admitted to the critical care ward. (5)

Today, there are several techniques for performing tracheostomy in patients. It is commonly
done through two major methods; the open surgical and the percutaneous method. Both methods
have their sets of advantages, disadvantages, indications, and contraindications that are
recommended for the particular patients needing them. (6) However, for the sake of convenience,
this review will focus on the usage of percutaneous tracheostomy as a whole.

Percutaneous tracheostomy was introduced after the open surgical technique method in 1985. It
is @ method that is widely used in intensive care and critical care settings, thus proving that the
implementation of percutaneous tracheostomy is usually reserved for patients who are critically

ill, intubated, or unable to maintain respiration on their own. Percutaneous tracheostomy focuses



on using a modified Seldinger technique, which is not employed in open surgical tracheostomy.
However, several techniques for inserting the tracheostomy tube have been proposed after the
introduction of percutaneous tracheostomy. (7) In the modified Seldinger technique, the focus is
on accessing the trachea through a needle and then inserting a guide wire through it. Once the
guide wire succeeds in achieving the dilation that is needed, the tracheostomy tube is entered.
(8) In the beginning when this technique was introduced, the focus was on employing the use of
serial large-sized dilators to create a stoma for the tracheostomy tube. (9) However, with time,
this use of serial dilators went obsolete, and a single, tapered dilator came into use. This way,
only a single dilator was used and a single step was required to produce the required stoma
instead of a series of steps, which were both time-consuming as well as somewhat invasive for
the patient who was already in a compromised state. (10) In the United States as well as other
regions of the world, Portex ULTRAperc Single Stage Dilator Technique Kit, Bloomington,
Indiana, etc. are some of the most commonly used kits for percutaneous tracheostomy. These Kits
have helped improve the overall technique and made the procedure feasible to be performed by
the surgeons as well. (11) To this date, it is the single dilator technique that has received the most
acclamations and approvals for being the least invasive method as well as the one with the least
rate of complications in the patient.

Regarding the advantages that the modified Seldinger technique has for the patients who have
undergone this method, there are several advantages that make it a superior choice, especially for
the older and elderly ill patients. There was lesser post-operative pain and discomfort seen in the
patients than in those who underwent the open technique. Moreover, the modified Seldinger
technique is comparatively faster than the open technique, which makes it easier to be performed

on patients who are in a much complicated state. There is also a lesser chance of developing a



scar when this method is employed. Therefore, there are several patient-centric factors that make
the modified Seldinger technique an optimal method of choice. (12) Needless to say,
percutaneous tracheostomy is widely performed using this method for the severely ill, intubated
patients.

INDICATIONS OF PERCUTANEOUS TRACHEOSTOMY

Just like the surgical technique, there are certain indications that make the implementation of
percutaneous tracheostomy in patients a necessity for improving their outcomes. It has been
declared that about 5-10% of all the patients admitted to the ICU will require a percutaneous
tracheostomy at some point during their stay in critical care. (13)

The first and major reason why percutaneous tracheostomy is required in these critical patients is
respiratory failure. Since the patients are unable to maintain the flow of carbon dioxide and
oxygen as normal patients do, it was evident that they needed continuous mechanical ventilation
to help them with this.

Furthermore, percutaneous tracheostomy was also indicated in situations where the patient had
some sort of upper airway obstruction. This obstruction could have arisen in a variety of different
ways, such as due to angioedema, obstructive sleep apnea, malignancy, and trauma. (14)

When done in an emergency condition, it is mostly due to preserving the airway and making the
suctioning of secretions easier. With a potent tracheostomy in place, it is very easy for the
nursing staff to carry out the process of suctioning.

CONTRAINDICATIONS OF PERCUTANEOUS TRACHEOSTOMY

There used to be many speculations related to carrying out percutaneous tracheostomy in patients
who were highly unstable or in a condition where nothing could be done to improve their

prognosis. However, since a lot of research has been done on the subject, it is now easier to say



that tracheostomy could be carried out on those highly critical patients as well, only after looking
at their profile and current status. (15)

Any kind of infection that involves the wall of the neck in an unstable patient is a
contraindication in an unstable patient. Moreover, conditions such as obesity, limited mobility of
the neck secondary to trauma, or patient’s underlying disease or condition, a history of prior neck
surgery or even a prior tracheostomy history, high ventilator support, and bleeding diathesis are
still seen as risks before percutaneous tracheostomy.

COMPLICATIONS OF PERCUTANEOUS TRACHEOSTOMY

There have been several common instances of mild oozing of blood from the incision site. This
has been effectively managed using light pressure packing or using a dressing that has been
soaked in adrenaline or tranexamic acid. (16)

However, in the cases where bleeding continues or is unable to be stopped, the stoma needs to be
re-explored to see where the bleeding is coming from. So far, there have only been a few deaths
reported due to the incidence of bleeding after percutaneous tracheostomy.

Trachea-innominate fistula is another rare complication that might arise due to percutaneous
tracheostomy. Placing the tracheostomy tube between specific tracheal rings can prevent this,
while surgical re-exploration is again necessary for this treatment. (17)

Other than that, respiratory secretions, mucus plugs, and other factors can obstruct the
tracheostomy tube. Subcutaneous emphysema and pneumothorax are possible post-tracheostomy
complications, with higher risks in obese patients. Tube displacement, particularly in obese
patients, can be life-threatening if not managed carefully. Tracheal stenosis, narrowing of the

tracheal lumen, is a common issue caused by intubation or tracheostomy, but only a small



portion requires intervention. Stomal stenosis and A-form deformities can also develop due to

various factors.

OUTCOMES OF PERCUTANEOUS TRACHEOSTOMY IN CRITICAL PATIENTS

Regarding the outcomes of percutaneous tracheostomy in critical patients, there have been mixed
studies in this regard. Few of them have viewed this as a good sign for the patient, whereas few
studies found no impact whatsoever on the health of the patient even after percutaneous
tracheostomy was done.

However, an interesting trend that was found in relation to tracheostomy and its outcomes on the
patient was related to the timing of the tracheostomy procedure.

A study was carried out on 412 patients in medical-surgical ICUs. In these patients, the
percutaneous tracheostomy was generally performed around 11 days after intubation. The
decision was heavily influenced by the patient’s overall health status, prognosis, and ability to be
weaned. (18)

Research has shown that patients with SARS-CoV-2 who underwent tracheostomy experienced
reasonably favorable survival outcomes, with mortality rates spanning from 7% to 23%. The
variation in mortality rates across studies can be attributed to factors like follow-up duration and
available outcome information. Notably, a significant study conducted in Spain reported a
relatively high mortality rate of 23%, which is another exception. (19)

However, the majority of the studies have shown beneficial impacts on the patient’s health, when
viewed irrespective of the timing of the tracheostomy. (20) In the short term lasting for about a
month following the tracheostomy, the mortality rate following percutaneous tracheostomy
appears to be relatively low. This procedure is often performed in critically ill patients who are

already at high risk due to their underlying conditions. However, advancements in patient



selection, technique, and perioperative care have contributed to improved survival rates.
Improved patient comfort, reduced sedation requirements, and enhanced communication are
reported benefits in patients with prolonged ventilation requirements. Furthermore, tracheostomy
may contribute to a smoother transition to non-invasive ventilation or eventual decannulation.
While both open surgical and percutaneous approaches have their advantages and limitations,
percutaneous tracheostomy is generally associated with shorter procedure times, reduced
bleeding, and decreased hospital stays. Surgical tracheostomy might be preferred in certain cases

where anatomical considerations or patient factors warrant it.

CONCLUSION

Percutaneous tracheostomy is becoming a popular interventional treatment of choice for patients
with respiratory failure or those needing mechanical ventilation. It is the least invasive procedure
that has especially been seen to be helpful in patients admitted to critical care departments in
hospitals. Several recent studies suggest that percutaneous tracheostomy is associated with
relatively low complication rates. These complications may include bleeding, infection,
accidental decannulation (tube removal), tracheal stenosis, and pneumothorax. Advances in
technique and equipment have contributed to improved safety outcomes.

So far, there have been no serious adverse events associated with the application of percutaneous
tracheostomy and therefore, it is said that it is a safe means of intervention that could be used on
the patients. Some studies are also exploring the impact of percutaneous tracheostomy on
patients' quality of life beyond the acute phase. This includes factors such as speech

rehabilitation, psychological well-being, and overall functional recovery.
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