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Abstract 

Background Griggs’ technique with assisting tools for bedside percutaneous tracheotomy (PDT) is safe and fast 
and carries few complications in expert hands. Assisting tools are not routinely available in many ICUs. The study aims 
to evaluate the impact of a novel technique for blind percutaneous tracheotomy on success rate, duration of the pro-
cedure, and rate of complications. This retrospective case-series study was conducted in the different intensive care 
units in Alexandria University Hospitals. Three hundred eighty-six patients were recruited from 1 January 2018 to 31 
December 2021. After skin incision and blunt pre-tracheal dissection, a needle was inserted to access the airway, 
transfixing the endotracheal tube (ETT). A change in the alignment of the needle tip inside the trachea from caudal 
to cranial accompanied the withdrawal of the ETT off the trachea. In situ caudal needle redirection for subsequent 
guidewire passage distally into the trachea was done. The rest of the procedure was continued as Griggs’ technique.

Results The success rate was 100%. The procedure duration (in seconds) was 125.73±19.52. No procedure-related 
deaths or major intra-operative complications were encountered. Only three patients developed pneumothorax 
and subcutaneous emphysema, managed by intercostal tube insertion.

Conclusions The novel technique for blind percutaneous tracheotomy was successful with no significant procedure-
related complications. The duration of the procedure was comparable to the literature.

Key points 
Question Can we use ETT as a guide for protecting the posterior tracheal wall during unassisted percutaneous 
tracheostomy procedures?

Findings Minimal rate of complication and desaturation within the accepted time for unassisted percutaneous 
tracheostomy using ETT as a guide during insertion.

Meaning Transfixing anterior ETT wall can be used effectively for unassisted percutaneous tracheostomy procedures.

Keywords Intensive care unit, Trachea, Tracheostomy, Tracheostomy cannula, Critically ill
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Background
Tracheotomy is one of the most common procedures 
in the intensive care unit (ICU). Since 1985, percu-
taneous tracheotomy (PT) has gained widespread 
acceptance as a method of creating a surgical airway at 
the patient’s bedside, and new techniques for PT have 
been developed (Byhahn et  al. 2005; Freeman et  al. 
2000; Putensen et al. 2014). In 1985, Ciaglia et al. (Cia-
glia et  al. 1985) described percutaneous dilatational 
tracheotomy (PDT). Later, Griggs et  al. (Griggs et  al. 
1990) introduced tracheotomy using a guidewire dilat-
ing forceps (GWDF), by which the trachea is opened 
using a blunt-tipped forceps previously advanced 
over the metal guide in the tracheal lumen. In 1998, 
the classical technique of Ciaglia was modified using 
a single dilator. Such modification offered the advan-
tage that the stoma is produced by a single dilatation, 
avoiding the need for successive dilatations (Byhahn 
et al. 2000).

PDT heralds many peri-procedural complications, 
such as bleeding, difficulty placing the tube, false pas-
sage, posterior tracheal wall injury, pneumothorax, 
pneumomediastinum, and subcutaneous emphysema 
(Romem and Gilboa 2022). Given the ability to pre-
vent serious complications, fiberoptic bronchoscopy is 
the most widely used safe method. However, its appli-
cation as a routine co-adjuvant technique is contro-
versial since the endoscopic guide produces a rise in 
airway pressure, hypoventilation, and an increase in 
intracranial pressure, contraindicating its utilization 
in some patients. Moreover, bronchoscopy increases 
the cost of the procedure (Johnson et al. 2001; De Leyn 
et  al. 2007). Capnography helps confirm the intratra-
cheal location of the needle at the time of puncture. 
The disadvantage of capnography is the lack of direct 
visualization of the precise position of the needle and 
metal guide within the trachea (Mallick et  al. 2003). 
Ultrasound is a non-invasive procedure that can be 
useful for locating aberrant vascular structures (Kollig 
et al. 2000).

One of the main advantages of percutaneous tra-
cheotomy is bedside performance, thus eliminating 
the hazards, expenses, and logistics involved in oper-
ating room set-up usually required for open surgical 
tracheotomies. Many ICUs do not have bronchoscopy 
or ultrasound machines routinely available, especially 
in developing countries. The primary aim of this work 
was to study the impact of a novel technique for per-
cutaneous tracheotomy without assisting tools on the 
procedure’s success rate. The secondary aim was to 
estimate the procedure duration and complication rate 
in 386 patients.

Methods
The present study’s patient data has been collected retro-
spectively from the medical records of patients admitted 
to Alexandria University Hospitals’ intensive care units 
and undergone percutaneous tracheotomy from 1 Janu-
ary 2018 to 31 December 2021. Alexandria University 
Hospitals (11 hospitals) are considered the only hospi-
tals serving tertiary medical care to about 16.48 million 
people across four governorates: Alexandria, Behira, 
Matrouh, and Kafr-Elshaikh (Total population of Egypt 
2021). They provide multidisciplinary care around the 
clock with a total capacity of 3600 beds, fully equipped 
331 intensive care unit (ICU) beds, 111 neonatal ICU 
beds, and 23 pediatric ICU beds. The largest of them is 
the Alexandria Main University Hospital, receiving more 
than 100,000 patients per year with a total capacity of 
1696 beds and fully equipped 223 ICU beds.

The Medical Ethics Committee of Alexandria Main 
University Hospitals (IRB # 00012098) was approved 
on 18 Nov 2021. Written informed consent for trache-
otomy was adopted from all the patients or the patient’s 
next of kin. The trial adhered to EQUATOR guidelines 
for observational studies and was registered in the Clini-
cal Trial Registry (NCT05343442, date of registration: 
25/04/2022). All methods were performed following the 
Declaration of Helsinki.

All percutaneous tracheotomies were performed elec-
tively on intubated patients at the bedside. Inclusion 
criteria were adult patients ≥ 18 years indicated for tra-
cheotomy. Exclusion criteria were uncorrectable coagu-
lopathy and unsuitable anatomy (e.g., previous cervical 
surgery, cervical trauma, or tumors).

Data collection on enrollment was age, sex, neck cir-
cumference, and indication for tracheostomy. Patients 
were sedated with midazolam 1–2 mg and fentanyl 100–
200 mμ, paralyzed with atracurium 0.5 mg/kg, and moni-
tored with five lead electrocardiography, mainstream 
capnography, pulse oximetry, and noninvasive blood 
pressure. Synchronized intermittent mandatory ventila-
tion (SIMV) mode was used, and the ventilator was set to 
deliver 6–8 mL/kg tidal volume, respiratory rate 16/min-
ute, and a fraction of inspired oxygen  (FiO2) 100% start-
ing 15 min before and until 5 min after the procedure. 
Proper pre-procedural suctioning from both the tracheal 
tube and mouth cavity was done.

Guidewire dilating forceps (Griggs’) technique (Griggs 
et  al. 1990) was applied for tracheotomy in all patients. 
Proper patient positioning was done by neck extension 
by placing a rolled towel between the shoulder blades 
while keeping the neck and bed in a neutral position. The 
operative site was sterilized with a 10% povidone-iodine 
solution before draping. Lidocaine 2% was used for local 
anesthesia before beginning the intervention.
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A transverse (1 cm) skin incision was made mid-
way between the cricoid cartilage and the suprasternal 
notch, i.e., opposite the 2nd–3rd or 3rd–4th tracheal 
rings. Blunt dissection of subcutaneous fat and pre-tra-
cheal tissue with a mosquito clamp in a vertical direc-
tion was done until the tracheal rings were palpable 
(Paran et al. 2004).

A novel technique for safe blind airway access
After palpating the trachea through the incision, a 
14-Gauge cannula over the needle is advanced caudally 
into the trachea, piercing and penetrating the rigid ante-
rior wall of the endotracheal tube (ETT). The success of 
airway access is recognized by a sudden loss of resist-
ance while protecting the posterior tracheal wall with the 
inner side of the ETT, with the non-dominant hand fixing 
the trachea during the process (Fig. 1).

Endotracheal piercing of the needle is further con-
firmed by aspirating air bubbles into a saline-filled 
syringe attached to the cannula over the needle. A coop-
erator does ETT cuff deflation. Delicate gradual with-
drawal of the tracheal tube of the trachea changes the 

direction of the transfixing cannula over the needle ceph-
alad (Fig. 2).

ETT withdrawal is continued until full dislodgement 
of the transfixing cannula over needle-directed ceph-
alad off the ETT. In situ caudal redirection of the cannula 
over the needle inside the trachea is a mandatory step to 
ensure subsequent free passage of the guidewire distally 
into the trachea. To prevent injuring the bared posterior 
tracheal wall by the sharp needle’s tip during caudal redi-
rection, 1 mm needle withdrawal from the plastic can-
nula is done to make its distal end non-traumatizing. 
Successful complete withdrawal of the cannula over the 
needle from the anterior wall of the ETT is tested by 
smooth caudal redirection of the cannula over the needle 
without any readvancement of the ETT (Fig. 3).

Proper caudal placement of the cannula over the needle 
into the tracheal lumen is reconfirmed by aspirating air 
bubbles into the saline-filled syringe attached to the can-
nula over the needle once more. The needle is removed, 
leaving the cannula in place (Fig.  4). The J-guidewire is 
inserted through the caudally directed cannula into the 
trachea, and the cannula is subsequently removed.

Fig. 1 A 14-Gauge cannula over the needle was advanced caudally into the trachea piercing and penetrating the rigid anterior wall 
of the endotracheal tube (ETT). The success of airway access was confirmed by the sudden loss of resistance while protecting the posterior tracheal 
wall by the inner side of the ETT. The trachea is kept fixed in place by the non-dominant hand

Fig. 2 Gradual withdrawal of the ETT leading to a cranial redirection of the catheter over the needle followed by its release off the anterior wall 
of the ETT



Page 4 of 9Beshay et al. Ain-Shams Journal of Anesthesiology           (2023) 15:92 

Procedure time was recorded with a digital stop-
watch (two times were recorded: (1) novel technique 
time (NT time): time from tracheal tube puncture until 
J-guidewire insertion into the trachea and (2) total 
technique time (TT time): time from skin incision till 
tracheotomy tube insertion). Peri-procedural complica-
tions were recorded, including failure (with mention-
ing action taken to accomplish tracheotomy), cardiac 
arrest, bleeding, desaturation below 92%, false passage, 
posterior tracheal wall injury, pneumothorax, pneumo-
mediastinum, and subcutaneous emphysema. Bleeding 
was subclassified into mild (1 to 5 ml), moderate (5 to 
20 ml), severe (20 to 50 ml), and serious (>50 ml or sur-
gical intervention/transfusion required). The volume of 
blood loss was calculated by measuring the weight dif-
ference of gauze before and after the procedure (Pilarc-
zyk et al. 2016).

For safety purposes, flexible video bronchoscopy 
(KARL STORZ Endoskope GmbH & Co. KG Germany) 
was performed by a second cooperator during the pro-
cedure in the first twenty patients to confirm midline 
tracheal puncture, changes in cannula over needle direc-
tions, the integrity of the posterior tracheal wall, proper 

positioning of the guidewire, and dilators, as well as tra-
cheotomy tube while passing into the trachea.

Statistical analysis
Data were collected and entered into the computer using 
the SPSS (Statistical Package for Social Science) program 
for statistical analysis (version 21). Data were entered as 
numerical or categorical, as appropriate. Kolmogorov-
Smirnov test of normality revealed no significance in 
the distribution of the variables, so the parametric sta-
tistics were adopted (IBM corp. 2012; Field 2013). Data 
were described using minimum, maximum, mean, and 
standard deviation. Categorical variables were defined 
using frequency and percentage. Comparisons were 
made between more than two independent normally dis-
tributed subgroups using a one-way analysis of variance 
(ANOVA) test (Montgomery 2001). When the F ratio of 
ANOVA was significant, the Levene test of homogeneity 
of variances was done, and if significant, Brown-Forsythe 
Robust test was adopted. Post hoc multiple comparisons 
were done using the Hochberg method (Ruxton and 
Beauchamp 2008). Pearson’s correlation was done. An 
alpha level was set to 5% with a significance level of 95%. 

Fig. 3 Successful release of the tip of the cranially directed cannula over the needle off the anterior wall of the ETT

Fig. 4 Proper caudal redirection of the cannula over the needle after slightly into the tracheal lumen (to avoid posterior tracheal wall injury) 
was reconfirmed by aspirating air bubbles into the saline-filled syringe attached to the cannula over the needle once more. The needle was then 
removed leaving the cannula in place for subsequent J-guidewire insertion
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A scatter plot with a best-fit (regression) line was used. 
Interpreting the size of a correlation coefficient was done 
(Mukaka 2012).

Results
A total of 412 cases met the inclusion and exclusion cri-
teria of the current study. Among those cases, complete 
baseline data has been found in 386 cases. Patients’ age 
ranged between 19 and 92 years with a mean±S.D of 
58.87±14.24 years. One hundred ninety-seven patients 
(51.04%) were males. Their mean neck circumference 
was 35.69±2.23 cm. Prolonged mechanical ventilation 
due to medical (and neurological) causes was the main 
indication of performing tracheotomy (52.07%) (six of 
them were COVID-19 patients), followed by head injury 
(37.05%). Neuromuscular diseases (5.7%) and compro-
mised airway (5.18%) were fewer indications (Table 1).

Novel technique time (NT time) ranged between 27 
and 84 s with a mean±S.D of 46.48±8.33 seconds. Total 
technique time (TT Time) ranged between 75 and 205 s 
with a mean±S.D of 125.73±19.52 s. Mild bleeding was 
the most common complication recorded in 331 patients 
(84.75%), followed by moderate bleeding in 38 patients 
(9.84%). Desaturation occurred in 33 patients (8.55%); 
late pneumothorax in 3 patients (0.78%), a recorded 
complication due to positive pressure ventilation and 
was managed accordingly; and subcutaneous emphy-
sema in 6 patients (1.55%). Other complications like 
(severe and serious) bleeding, false passage, posterior 
tracheal wall injury, pneumomediastinum, and failure to 
accomplish the procedure were not encountered in the 

studied patients. No deaths related to the procedure were 
encountered (Table 2).

Novel and total technique times showed negligible 
correlation with age (−0.139** and −0.092, respectively). 
Neck circumference positively correlated moderately 
with NT and TT times (0.659** and 0.671**, respectively) 
(Table 2).

NT time showed a stepwise prolongation from no to 
mild to moderate bleeding. Such prolongation was statis-
tically significant (p = 0.004). When comparing different 
grades of bleeding to NT time, only the moderate bleed-
ing group was statistically significantly longer than the no 
bleeding group (p3 = 0.003). When correlated with grades 
of bleeding, TT time showed a stepwise prolongation 
from no to mild to moderate bleeding, which was statis-
tically significant (p < 0.001). When comparing different 
grades of bleeding to TT time, the mild bleeding group 
was statistically significantly longer than the no bleeding 
group (p2 = 0.015). Also, the duration in the moderate 
bleeding group was statistically significantly longer than 
the mild bleeding group (p3 < 0.001) (Table 2).

Table 1 Baseline patients’ criteria at the time of enrolment

Values are presented as number (n), percentage (%), range, and mean ± 
standard deviation (SD). BMI (kg/m2), body mass index in kilogram per meter 
square; Neck CMF (cm), neck circumference in centimeters; MV, mechanical 
ventilation

Value/number (%)

Age (years)
 Range 19–92

 Mean ± S.D. 58.87±14.24

Sex
 Male 197 (51.04%)

 Female 189 (48.96%)

Neck CMF (cm)
 Range 28.8–45.9

 Mean ± S.D. 35.69±2.23

Indication
 Prolonged MV 201 (52.07%)

 Head injury 143 (37.05%)

 Neuromuscular disease 22 (5.70%)

 Compromised airway 20 (5.18%)

Table 2 Novel technique time, total time, correlation with 
age, neck circumference and grades of bleeding and recorded 
complications of the procedure in studied patients

Values are presented as number (n), percentage (%), range, and mean ± 
standard deviation (SD). Neck CMF (cm), neck circumference in centimeters; 
NT time, novel technique time in seconds; TT time, total technique time in 
seconds; S.C emphysema, subcutaneous emphysema; Pc are p values for Pearson 
correlation significance (two-tailed)

P values are for ANOVA test at degree of freedom (df ) = 2. Sign. bet. groups: 
significance between groups done using Hochberg method. p1: comparing 
between no and mild bleeding. p2: No and moderate bleeding. p3: mild and 
moderate bleeding. Test of sign.: test of significance. *Significant at p ≤ 0.05. ** 
Positive correlation

NT time (sec) TT time (sec)

Range 27–84 75–205

Mean ± S.D. 46.48±8.33 125.73±19.52

Correlation of NT, TT with age, neck CMF

Age −0.139**

Pc=0.006
−0.092
Pc=0.072

Neck CMF 0.659**

Pc=0.000
0.671**

Pc=0.000

Bleeding

No (17) (4.40%) 46.06±1.25 124.41±11.40

Mild (331) (84.75%) 46.02±8.22 124.16±18.68

Moderate (38) (9.84%) 50.68±9.42 140.03±23.73

p1 = 1.000
p2 = 0.156
p3 = 0.003*

p1 = 1.000
p2 = 0.015*
p3 < 0.001*

Complications

Bleeding Mild
331

Moderate
38

Desaturation 33 (8.55%)

Pneumothorax 3 (0.78%)

S.C emphysema 6 (1.55%)



Page 6 of 9Beshay et al. Ain-Shams Journal of Anesthesiology           (2023) 15:92 

Discussion
Percutaneous dilatational tracheotomy (PDT) has gained 
popularity since its introduction to our Critical Care 
Medicine Department in 1999, as more than 2000 cases 
have been successfully operated, nearly replacing the sur-
gical technique on an elective basis (Beshey 2002). Sev-
eral studies compared different percutaneous techniques 
with various assisting tools, like ultrasonography and 
bronchoscopy (Hassanin et al. 2013; Hamdy 2017; Beshey 
et  al. 2014a; Beshey et  al. 2014b). The largest (Beshey 
et al. 2014a) was a comparative study between cricothy-
rotomy and PDT using Griggs’ forceps technique on an 
emergency basis in 169 failed airway patients. It was con-
cluded that although the success rate and time to com-
plete both procedures were comparable, performing PDT 
as a definitive airway was superior to the temporary cri-
cothyrotomy with its ventilatory obstacles.

To date, all studies on percutaneous tracheotomy 
stressed the importance of endotracheal tube withdrawal, 
avoiding its puncture while performing tracheotomy 
to ensure smooth operation. Despite the importance of 
this step, it leaves the trachea exposed to false passage, 
para-tracheal insertion, and posterior tracheal wall injury 
(Romem and Gilboa 2022). Several assisting tools like 
bronchoscopy and ultrasonography have been evalu-
ated in previous studies to decrease the incidence of 
such complications (Mallick et al. 2003; Kollig et al. 2000; 
Hassanin et al. 2013; Hamdy 2017). Another issue is that 
some tracheas are weak to the degree that they become 
narrowed upon ETT withdrawal. At the same time, the 
patient’s neck is extended, increasing the incidence of 
peri-operative complications even with bronchoscopic 
guidance.

Accordingly, the idea was created as leaving ETT in 
place, working as a protective tracheal stent during nee-
dle insertion as an initial necessary step to access the air-
way. Adopting such an idea has a lot of advantages. First, 
it enables safe blind airway access through the semi-
rigid ETT inside the trachea. Second, it avoids sudden 
release of the needle into the trachea and, consequently, 
posterior tracheal wall injury. Finally, and in the same 
sequence, false passage and para-tracheal insertion are 
remote complications.

The trigger beyond this idea was patient zero, who 
was a female tracheostomized after prolonged mechani-
cal ventilation using a bronchoscope-assisted dilating 
forceps technique. Unexplained progressive rise in her 
peak pressures and bradycardia without cardiac arrest 
were noticed upon smooth completion of the procedure 
due to bilateral tension pneumothorax. Immediate nee-
dle decompression followed by bilateral intercostal tube 
insertion was done. Such events were not explained 
even by post-procedure revision using bronchoscopy. 

Computed chest tomography with virtual reconstruction 
bronchoscopy was done after stabilization and revealed 
resolving bilateral pneumothorax and pneumomediasti-
num with small rent in the posterior tracheal wall. Feed-
ing gastrostomy was done, and the patient died 1 month 
later due to her original disease (spontaneous subarach-
noid hemorrhage).

After initial airway access by needle insertion and to 
accomplish tracheotomy, there should be some modifica-
tions of the conventional technique in order not to hin-
der subsequent steps. The challenge was safely releasing 
the ETT off the trachea while the needle transfixed both 
together. This was thoroughly described in the current 
work.

The current study was carried out to evaluate such 
modification of percutaneous tracheotomy on success 
rate, duration of procedure, and rate of complications. 
Over 4 years, 386 patients were tracheostomized using 
this technique and included in this retrospective case 
series study.

The described technique in this work was a merge of 
guidewire dilating forceps (Griggs’) technique (Griggs 
et al. 1990) as the original technique, blunt pre-tracheal 
dissection as described by Paran et al. (Paran et al. 2004), 
and our modification in airway access as detailed in our 
methodology. Griggs’ technique for percutaneous tra-
cheotomy has been applied in our institution since 2002 
(20, 23), with less duration and lower complication rates. 
Şahiner İT and Şahiner Y (Şahiner and Şahiner 2017), 
in their study, concluded that their acquaintance with 
Griggs’ technique led to fewer complications. However, 
they recommended using assisting tools to decrease the 
rate of complications. Paran et al. (Paran et al. 2004), in 
their study evaluating a modified PDT without broncho-
scopic guidance, concluded that modified blind PDT with 
limited surgical pre-tracheal dissection was simple and 
safe when performed by physicians with surgical training.

In the current study, the mean novel technique time 
(NT time) was less than a minute, while the mean total 
procedure duration (TT time) was 2–2.5 min. The entire 
period in our study was comparable, even shorter than 
that recorded in the literature (Beshey 2002; Hassanin 
et al. 2013; Hamdy 2017; Beshey et al. 2014a; Beshey et al. 
2014b; Şahiner and Şahiner 2017; Pattnaik et  al. 2014). 
Both times showed a moderately positive correlation 
with neck circumference. This can be explained simply 
by the longer time spent during blunt pre-tracheal dis-
section before airway access in those with bigger neck 
circumferences.

No procedure-related deaths or major intra-operative 
complications were encountered in the studied patients. 
Mild and moderate bleeding (84.75 and 9.84%, respec-
tively) were self-limited by local compression.
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Desaturation in the present study occurred in 33 
patients; 30 improved immediately after the procedure. 
The rest (3 patients; 0.78%) developed pneumothorax and 
subcutaneous emphysema and were managed by inter-
costal tube insertion. Isolated subcutaneous emphysema 
was evident in 3 patients and was relieved by widening 
the tight skin incision around the tracheotomy to abolish 
its ball valve effect.

Pattnaik et al. (Pattnaik et al. 2014), in their study, con-
cluded that the Griggs technique (without bronchoscopic 
assistance), modified with the technique developed by 
Paran et  al. (Paran et  al. 2004), was safe with less time 
and a lower complication rate. (Hassanin et al. 2013) con-
ducted a study on fibreoptic bronchoscopic guidance in 
PDT and concluded that blind PDT, when done by expe-
rienced personnel, was a safe and effective procedure. It 
showed a shorter procedure time and avoided hypercap-
nia. Bronchoscopic guidance decreased the number of 
needle insertion trials and overall complications rate.

Rezende-Neto et al. (Rezende-Neto et al. 2011), in their 
prospective case series study on 100 patients, reported a 
safe and simple technical modification for PDT, merging 
both Griggs’ and Percu-Twist techniques in a reusable 
kit. They concluded that such modification was safe and 
simple to execute, with the need for long-term follow-up 
of complications.

Six patients in the current study were COVID-19 posi-
tive and were successfully and safely managed. The pro-
cedure did not disrupt the closed ventilation circuit, 
ensuring protection for healthcare workers. Angel et  al. 
(Angel et  al. 2020) studied novel PDT for critically ill 
COVID-19 patients. They developed a novel PDT tech-
nique that placed the bronchoscope alongside ETT, not 
inside, to improve visualization during the procedure. 
This technique lessened the risk of virus aerosolization 
during the procedure. They concluded that this tech-
nique appears to be safe and effective for COVID-19 
patients and safe for healthcare workers.

Kumar et  al. (Kumar et  al. 2021) concluded in their 
study that mini-surgical PDT was faster than broncho-
scope-guided PDT with comparable incidence of compli-
cations and could be used safely in ICUs where fibreoptic 
bronchoscope is not available. Lin et al. (Lin et al. 2021) in 
their systematic review and meta-analysis comparing the 
effectiveness of ultrasound-guided-tracheotomy  (UGT) 
and conventional blind anatomic landmark-tracheot-
omy (LT) found that despite increased first trial success 
rate and fewer complications with UGT, the procedure 
duration and major bleeding rate were comparable.

Sangwan and Chasse (Sangwan and Chasse 2016) 
reviewed retrospectively 60 PDTs done using a modified 
technique (with intermittent bronchoscopy and ultra-
sound by a single operator). This was done to prevent 

hypoventilation associated with the use of continuous 
bronchoscopy. They found no procedure-related deaths 
or major intra-operative complications with a possibil-
ity of reducing accidental intra-operative airway loss and 
bleeding while possibly improving gas exchange.

The success rate in the present study was 100% without 
the need to convert to alternative techniques to accom-
plish tracheotomy. Dennis et al. (Dennis et al. 2013) eval-
uated more than 3000 PDT procedures regarding bedside 
PDT safety in the critically ill. They found that the safety 
of this technique, even in the obese population, was dem-
onstrated by its low complication rate. Routine broncho-
scopic guidance was not necessary. They concluded that 
specially trained procedure nurses and process improve-
ment programs contribute to the safety and efficacy of 
this procedure.

Piercing the ETT is potentially dangerous if the airway 
is lost. Moreover, if the ETT is not positioned correctly, 
this would result in a rupture of the cuff or the pilot bal-
loon. However, we did not encounter such threats in the 
present study; all preparations for immediate tracheal 
tube replacement should be available and ready.

The present study has several limitations. It was a ret-
rospective study with all its inherited biases. Moreover, 
the study was a single-center study, and the technique 
was performed by a single investigator with a long expe-
rience in the studied technique.

Conclusions
In this retrospective case-series study on 386 patients over 
4 years, blind percutaneous tracheotomy via the described 
novel technique was performed effectively in all patients. 
The duration of the procedure was comparable, even 
shorter than other blind techniques described in the liter-
ature. No procedure-related deaths or major intra-opera-
tive complications were encountered. Only three patients 
developed pneumothorax and subcutaneous emphysema 
and were managed with intercostal tube insertion. This 
novel modification of percutaneous tracheotomy may be 
beneficial if added to the armamentarium of intensivists.
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