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A comparison of 
percutaneous and 
operative tracheosto- 
mies in intensive 
care patients 

The aim o f  our study was to compare the complication rate 

o f  convenional surgical and percutaneous dilational tracheos- 
tomies performed under general anaesthesia in critically ill pa- 

tients. Fifty-three consecutive patients whose lungs were me- 
chanically ventilated and who required tracheostorny were 

randomised to undergo either conventional surgical tracheas- 

tomy (n = 28) in the operating room or percutaneous dilational 
tracheostomy (n = 25) in the intensive care unit under general 
anaesthesia. All o f  the procedures were successfully completed. 

No deaths were related to the performance o f  either tracheas- 
tomy technique. Three patients in each group required a dress- 
ing change for minor bleeding at the tracheostomy site. There 

was no major bleeding requiring blood transfusion. One patient 
in each group developed atelectasis detected on chest x-ray post- 

operatively. In the surgical tracheostomy group, there were two 
patients with cuff leaks, one with a stomal infection and one 
with a pneumothorax. None o f  these complications occurred 

after percutaneous, dilational tracheostomy. �9 We conclude that 
the low incidence o f  complications in both groups indicates 

that percutaneous dilational tracheostomy can be performed 
as safely in the intensive care to~it with general anaesthesia as 
surgical tracheostomy can be performed in the operating room. 

Nous comparons l'incidence des complications causdes par la 
trachdotomie chirurgicale traditionnelle avec celles de la tra- 
chdotomie percutande par dilatation rdalisdes sous anesth$sie 
gdr~rale chez des grands malades. Cinquante-trois patients 
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consdcutifs sous ventilation m$canique dont l~tat ndcessitait 
une trachdotomie sous anesthdsie gdndrale sont r$partis pour 
subir soit une trach~otomie chirurgicale traditionnelle (n = 28) 
en salle d'opdration, soit une trachdotomie percutande par di- 

latation (n = 25) d l'unitd des soins intensifs. Toutes les in- 

terventions ont dtd compl~tdes avec succds. Aucun d~cds en rap- 

port avec une ou l'autre des rn~ihodes n'est survenu. Dans les 
deux groupes, on add  changer le pansement de trois patients 
pour un saignement mineur du site de la trachdotomie. 11 n)J 

a pas eu de saignement majeur ndcessitant de transfusions. 
Dans chaque groupe, on a ddtectd de l'atdlectasie ~ la radio~ 
graphie postopdratoire. Dans le groupe de la trachdotomie chi- 

rurgicale, deux patients ont prdsentd des fuites au niveau du 
ballonnet de la canule, un patient a prdsentd une infection du 
stoma et un autre a prdsentd un pneumothorax. Ces compli- 

cations ne sont pas survenue avec la mdthode percutande. L~n- 
cidence faible de complications dans les deux groupes montre 

que la trachdotomie percutande peut ~tre r~alis~e aussi bien 
l'unitd des soins intensifs sous anesthdsie gdndrale que la tra- 

chdotomie chirurgicale en salle d'opdration. 

Tracheostomy is a common surgical procedure performed 
on critically ill intensive care patients. Previous reports 
have documented considerable associated morbidity, with 
complication ra~s varying from 6 to 66%. i-6 The reports 
of mortality associated with tracheostomy range from 0 
to 5%. 4,5 Over the years, there have been minor mod- 
ifications of the standard technique which was fast de- 
scribed by Jackson in 1909. 7 Recently a new technique 
has been developed aimed at minimizing the morbidity 
and mortality from tracheostomy. 

The technique of percutaneous dilatational tracheos- 
tomy was fast described by Toye and Weinstein in 1969. s 
Ciaglia renewed interest in this technique in 1985. 9 Fol- 
lowing this, there have been several reports of experiences 
and modifications of the technique of percutaneous tra- 
cheostomy. ~0,Jl 

Hazard et al. in 1988 reported 55 intensive care patients 
in whom percutaneous tracheostomy was performed 
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under local anaesthesia. They concluded that this tech- 
nique should be considered for use in critically ill patients 
requiring prolonged mechanical pulmonary ventilation. ~2 
In 1991, Hazard 13 went on to compare two groups of 
intensive care patients who had tracheostomies performed 
by either the conventional surgical approach in the op- 
erating room (OR) or pereutaneous dilatational technique 
in the intensive care unit (ICU). These procedures were 
conducted under local anaesthesia with intravenous se- 
dation. Pefioperative complications of haemorrhage, 
stomal infection and pneumothorax occurred in 46% of 
the surgical group and in only 13% using the dilational 
technique. 

Various modifications of percutaneous dilatational tra- 
cheostomy have evolved to aid correct needle and sub- 
sequent tube placement within the trachea. These include 
visualization of the inside of the trachea by a fibreoptic 
bronehoseope and the use of an endotraeheal ventilation 
catheter. This is to avoid the potential risk of uninten- 
tional extubation whilst sharing the airway or the im- 
palement of the needle and guidewire through the endo- 
tracheal tube. ~4-~6 

The proposed benefits of the percutaneous route of 
traeheostomy are of reduced transport risks as this is a 
bedside procedure not requiring transfer to the operating 
room, rapid insertion with decreased bleeding and a pos- 
sible decreased infection rate. 13,17 

The aim of our study was to compare the complication 
rate and surgical conditions of conventional surgical and 
percutaneous dilational trachestomies performed under 
general anaesthesia in critically ill patients. 

Methods 
Approval was obtained from the hospital Ethical Re- 
search on Human Subjects Committee. Consecutive pa- 
tients requiring tracheostomy as an elective procedure in 
either the medical/surgical or neurosurgical intensive care 
units of The Toronto Hospital, Western Division were 
recruited. Informed consent was obtained from the pa- 
tient or the patient's family if the patient was not mentally 
competent. They were then randomized to undergo either 
surgical or percutaneous tracheostomy by alternating 
weeks. 

Exclusion criteria included children < 16 yr, enlarged 
thyroid gland, previous tracheostomy, cervical spine frac- 
ture, evidence of coagulopathy defined as platelet count 
< I00,000 ml -l or prothrombin time > 1.5 times control. 

Patients randomised to conventional tracheostomy un- 
derwent general anaesthesia in the operating room. The 
procedure was performed by the consulting surgical team. 
The anaesthetic employed was determined by the attend- 
ing anaesthetist and this was generally a combination of 
inhaled and intravenous agents. 

TABLE I Definition of complicatiom 

Complications Definition 

Bleeding- major 

Bleeding- minimal 
Pneumothorax 
Multiple insertions 
Subcutaneous emphysema 

Cuff leak 

Atelectasis 
Stomal infection 

Requiting transfusion or surgical 
intervention 

Oozing requiring dressing change 
Detected by postoperative chest x-ray 
>2 attempts to insert tracheostomy tube 
Detected during the fwst 24 hr by chest 

x-ray 
Requiring change of tracbeostomy in fn'st 

24hr 
Detected by postoperative chest x-ray 
Inflammation, and purulent discharge 

requiring antibiotic therapy 

Patients randomised to the percutaneous group under- 
went this procedure in the intensive care unit with general 
anaesthesia administered by an anaesthetist. The proce- 
dure was performed by the otolaryngology house staff 
under the supervision of a staff otolaryngologist using 
the well described technique for performing percutaneous 
tracheostomy with the "Ciaglia Pereutaneous Tracheos- 
tomy Introducer Set" (Cook Canada Inc.) 9,t9 

Following induction and maintenance of general anaes- 
thesia using intravenous agents, the patient was positioned 
in the ICU bed with the head extended and the operative 
area prepared. The patient's lungs were ventilated with 
100% oxygen. Laryngoscopy was performed and the 
endotracheal tube was withdrawn under direct vision until 
the cuff was located just below the vocal cords to min- 
imize the risk of puncture of the endotracheal tube cuff 
during cannulation of the trachea with the needle. The 
skin and underlying tissues were infiltrated with local an- 
aesthetic solution (2% lidocaine) containing 1:100,000 epi- 
nephrine as a vasoconstrictor to minimize bleeding at the. 
site of the incision. After making a 1 cm vertical incision 
in the midline half way between the thyroid cartilage and 
the suprasternal notch, the needle and cannula were in- 
serted between the second and third tracheal rings. The 
tracheal rings were identified by palpating below the cri- 
cold cartilage. Correct positioning was confu'med by easy 
aspiration of air. The guide wire was then inserted and 
the percutaneous dilators used until the required size tra- 
cheostomy tube (Skiley #6 or #8) could be inserted. 

All patients had chest x-rays performed immediately 
postoperatively and the following day. These were re- 
viewed by an independent radiologist and compared with 
the preoperative chest x-ray. Complications and adverse 
events arising during the procedure, immediately post- 
operatively and throughout the patients continuing care 
for two weeks were recorded. (Table I). 

The results were analysed using the Chi square test 
for discrete values (sex, traeheostomy complications, three 
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month survival, admission diagnosis) and the unpaired 
Student's t test for continuous values (age, APACHE II, 
days intubated). All data are reported as mean + SD. 
Statistical significance was accepted at P < 0.05. 

Results 
Fifty-three patients were entered into the study, 25 into 
the percutaneous group and 28 into the surgical group. 
In all patients the trachea was intubated with either an 
oral or a nasal tracheal tube and they required prolonged 
ventilatory support at the time of the procedure. The 
mean time from tracheal intubation to tracheostomy was 
12.5 days in the percutaneous group ~md 10.5 days in 
the surgical group. There were no differences between 
the two groups (Table II). The mean age of the per- 
cutaneous tracheostomy group was 59.2 yr with a mean 
APACHE II score of 16.0. The mean age of the surgical 
group was 59.4 yr with a mean APACHE II score of 
17.5. The patients were followed up at three months and 
the survival rates were similar. 

The major underlying disease processes at the time 
of admission to the intensive care unit showed no dif- 
ferences between the two groups (Table III). Some pa- 
tients going on to developed multiple system failure. The 
high proportion of neurosurgical/neurology is a reflection 
of the workload of this hospital, which is a tertiary referral 
centre for neurosurgery and trauma. 

Patients undergoing conventional surgical tracheos- 
tomies in the OR received a standard general anaesthetic 
comprising both intravenous and inhalational agents 
(thiopentone 1-4 mg. kg -l, fentanyl 1-4 txg" kg -~, ni- 
trous oxide 50% in oxygen and either enflurane 0.5-1% 
or isoflurane 0.25-0.75%). Muscle relaxation was pro- 
vided with vecuronium 0.05-0.15 rag. kg -l. Those un- 
dergoing percutaneous tracheostomy received intravenous 
anaesthesia with a combination of thiopentone 2-5 
mg. kg -m, fentanyl 3-8 ~g. kg -~ and muscle relaxation 
with vecuronium 0.05-0.15 mg. kg -1. 

All patients received a full size tracheostomy tube (in- 
ternal diameter 7-9 mm). Few complications occurred 
in either group. There was no difference in incidence of 
complications between the groups (Table IV). There were 
no deaths directly related to the procedure of tracheos- 
tomy performed by either technique. More than two at- 
tempts at cannulation were required in one patient in 
each group but, in both, the assigned technique was sue- 
cessfully completed. No patient suffered major bleeding 
requiring blood transfusion or surgical intervention. The 
only patient requiring antibiotic therapy for a stomal in- 
fection was in the surgery group(Table IV). 

Discussion 
In this study, tracheostomy was performed successfully 

TABLE II Demographic data, APACHE II, days ventilated, survival 
data 

Percutaneous Surgical P value 

n 25 28 
Age 59.2 (+ 16.4) 59.4 (+ 18.3) NS 
Male:female 12:13 19:9 NS 
APACHE II score 16.0 (-t- 6.2) 17.5 (+ 7.9) NS 
Days intubated 12.5 (+ 6.3) 10.5 (+ 5.0) NS 
3 mo survival 17.0 (68%) 14.0 (50%) NS 

TABLE III Major underlying disease processes 

Percutaneous Surgical 

Pulmonary 4 3 
Neurological 14 17 
Cardiovascular 3 6 
Multiple trauma 4 1 
Gastrointestinal 0 I 

TABLE IV Adverse events associated with tracheostomy 

Pet~'utaneous Surgical 

Death 0 0 
Bleeding- major 0 0 
Bleeding- minor 3 3 ' 
Pneumothorax 0 1 
Subcutaneous emphysema 0 1 
Multiple attempts I 1 
Cuff leak 0 2 
Atelectasis 1 1 
Stomal infection 0 1 

in 53 patients. The two groups were similar in terms 
of patient demographics and their day 1 APACHE II 
score. The distribution of the underlying diagnosis was 
comparable in the two groups. The incidence of both 
major complications and minor adverse events as low, 
with no differences between the groups. There were no 
deaths directly related to the surgical procedure in either 
group. 

A safe technique for tracbeostomy with a low com- 
plication rate, which can easily be performed in the in- 
tensive care unit offers great potential. There are hazards 
in transporting critically ill patients with the associated 
risks of accidental disconnection of the breathing circuit 
or extubation as well as reduced monitoring during trans- 
fer. Additional benefits of a bedside procedure in the ICU 
are the avoidance of operating room delays and surgery 
being performed late in the day. 

All procedures performed by the percutaneous route 
in this series were performed by the same small group 
of experienced surgeons. In an attempt to optimise the 
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operative conditions provided for all patients, most pa- 
tients received an opioid, amnesic, general anaesthetic and 
a muscle relaxant, providing good operating conditions 
in the ICU. 

Infection occurring in this patient population is a major 
concern. It has been suggested that the low incidence of 
bleeding and stomal infection associated with percutane- 
ous tracheostomy may be due to the small incision and 
tight fit of the eannula. This results in tamponade of 
bleeding sites and decreases in size of the tract for entry 
of bacteria. 13,~7,20 The only patient in our study who re- 
quired antibiotic therapy for a stomal infection was in 
the surgical group. Postoperative blood loss can be dif- 
ficult to quantify and standardise between studies. To be 
consistent with others, we took bleeding sufficient to 
cause haemodynamic instability or requiring blood trans- 
fusion as indicative of major blood loss and bleeding re- 
quiring simple dressing change as indicative of minor 
blood loss. No patient in this study required blood trans- 
fusion or surgical intervention for haemorrhage. Three 
patients in each group required a dressing change for 
minimal oozing. One patient suffered a pneumothorax 
and postoperative subcutaneous emphysema associated 
with surgical tracheostomy. 

Our low incidence of serious complications and of 
minor adverse events in both groups is encouraging, in- 
dicating that percutaneous dilational tracheostomy can 
be performed as safely in the intensive care unit as sur- 
gical tracheostomy can be in the .operating room. We 
did not address the delayed complications of these two 
methods of tracheostomy. Hazard ~3 found that delayed 
healing after decannulation, tracheal stenosis and cos- 
merle deformity were more common in surgical compared 
to percutaneous traeheostomies. 

In this study, all procedures were performed by ex- 
perienced surgeons on critically ill patients, whose lungs 
were ventilated meehanicaUy with airway management 
and general anaesthesia provided by experienced anaes- 
thetists. Due to the general anaesthesia, laryngoscopy was 
performed enabling the endotracbeal tube to be with- 
drawn under direct vision until the cuff was located just 
below the vocal cords. This minimizes the risk of punc- 
turing of the endotracheal tube cuff during cannulation 
of the trachea with the needle. Due to its simplicity, this 
method offers an advantage over other techniques. A lim- 
itation of this study is that different surgeons were in- 
volved. Multiple surgeons performed the conventional 
tracheostomies. The percutaneous tracheostomies were 
supervised by one ENT surgeon but technically carried 
out by several ENT residents. 

One other paper 2~ refers to general anesthesia for in- 
sertion of percutaneous tracheostomies but does not in- 
elude a control group. The primary purpose of this study 

was to demonstrate the feasibility of performing percu- 
taneous tracheostomy. The complications were not shown 
or analyzed other than in a descriptive fashion. 

In summary, there was no difference in incidence of 
complications between the surgical and percutaneous tra- 
cheostomy groups. The logical progression is for con- 
tinued experience with the technique of percutaneous di- 
lational tracheostomy leading to its more widespread use 
in intensive care units. General anaesthesia provides safe 
and optimal surgical conditions for the performance of 
percutaneous traeheostomy in the intensive care unit. 
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