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Translaryngeal open ventilation for
percutaneous endoscopic tracheostomy
Editor—The standard procedure of ventilation during percutan-
eous endoscopic tracheostomy (PET) is to withdraw tracheal
tube (TT) until the cuff lies between the vocal cords.1 The use
of extraglottic airway device as an alternative to the standard
TT could overcome many of the problems associated with the
procedure.2 However, the safety during ventilation may be com-
promised.3 We routinely use the uninterrupted translaryngeal
open ventilation method (TOV)4 and we currently use the
same method also with PercuTwist technique (PT) successfully.

In our general intensive care unit, a retrospective review
was performed using data from the last 2 yr. Data from 61 con-
secutive PET were collected: Ciaglia Blue Rhino (CBR) (n¼31)
and PT (n¼30).

All patients were successfully assisted during PET with TOV.
Pressure-controlled ventilation (40 cm H2O) was maintained
throughacuffless 4.5mmIDtube(TOV)withfollowing variables:
FIO2

1.0, respiratory rate 20 bpm, inspiratory time 1.5 s, and PEEP
0 cm H2O. Arterial blood gas (ABG) analyses were performed
before, during, and after PET. The time of TOV was inclusive of
the initial preparation, broncoscopy, and surgical time until
placement of the tracheostomy tube. The data collected in
each group were compared with Student’s t-test; a P-value of
,0.05 was considered statistically significant.

The mean (SD) time of TOV was 30 (5) min. No patients
needed standard ventilation through a cuffed TT. The main
results are given in Table 1. This technique resulted in only a

moderate increase in PaCO2
, similar to the other reports in the

literature.5 In addition, it always guaranteed a continuous
oxygen flow at the carina, ensuring adequate oxygenation
without a transient decrease in arterial saturation even
during the dilation phase. For this reason, TOV is safer even if
complications such as bleeding may protract surgical time.
The lack of the cuff and the small size of the tube allows a
large operating field and a clear visualization, so that the
small tube remains in site during the whole procedure also
with PT technique and it maintains a continuous ventilation
throughout the course of the procedure. The rhino-tracheal
videobronchoscopy is fast and facilitated by the leak of the
air exhaled through the mouth that opens the collapsed hypo-
pharynx and guides introduction of the endoscope. In this way,
the larynx hosts the tube and the endoscope (6.3 mm OD
tube+5.0 mm Ø endoscope) without interference.

Moreover, the cuffless 4.5 mm ID tube is placed by tube
exchange and left in place throughout the procedure as it
allows an easy rotation and placement of the tracheostomy
cannula. We believe that the tip of the small tube at the
carina level prevents aspiration into the airway; the inspiratory
oxygen flow is maintained beyond the tracheal bleeding or re-
gurgitation, while the expiratory flow pushes out any biological
fluid through the hypopharynx and the mouth. Finally, we
believe that the use of TOV in controlled pressure prevents
the emphysema, pneumothorax, and/or pneumomediasti-
num. These complications were absent in our groups and
in earlier studied patients4 because the high-resistance TT
ensures ventilatory assistance during both procedures and
TOV prevents hyperinflation and barotrauma.4

A negligible increase in PaCO2 is not associatedwith significant
pH variation and an adequate PaO2 is maintained throughout
the whole procedure. For these reasons, we believe that TOV is
safe, effective, and easily applied to every PET technique.
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Table 1 Duration of PT technique and CBR, and the maximum
change in PaCO2 , pH, and PaO2 . The data are mean (SD)

Variables PT CBR P-value

Procedure time (min) 4 (2) 3 (1) ,0.05

Time of TOV (min) 31 (5) 30 (4) NS

DPaCO2
(kPa) 0.5 (0.3) 0.6 (0.5) NS

DPaO2
(kPa) 9.3 (4.8) 10.0 (4.2) NS

DpH 0.04 (0.02) 0.08 (0.04) NS
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In the new era of ultrasound guidance: is
pneumothorax from supraclavicular block
a rare complication of the past?
Editor—Before the utilization of ultrasound, the complication
of pneumothorax was a concern for many anaesthetists per-
forming supraclavicular block (SCB).1 2 Technological advances
have made ultrasound guidance for regional nerve blocks a
standard practice,3 and when coupled with SCB, have rendered
pneumothorax an improbable complication. The incidence of
clinicallysignificant pneumothoraxafteran ultrasound-guided
SCB has not yet been determined in a large patient study.
Therefore, we undertook a 5 yr retrospective study to deter-
mine: (i) incidence of pneumothorax as a complication of
ultrasound-guided SCB and (ii) the reliability of ultrasound in
preventing pneumothoraces in SCB.

After IRB approval, we analysed data from June 2009 to
December 2013 on all brachial plexus blocks performed at
Harbor-UCLA Medical Center. These data were obtained from
our electronic health record database (Fig. 1). All SCB were
examined for the presence or absence of ultrasound utilization
and the complication of pneumothorax. Recorded pneumo-
thorax incidence was zero. All SCB procedures were performed
under ultrasound guidance.

To determine if the difference in pneumothorax incidence
with the utilization of ultrasound was statistically significant
from the incidence without the utilization of ultrasound, a x2

test was performed between our data and the data from the
literature. Thompson’s report (0.8% incidence)4 without
ultrasound for SCB was chosen for x2 test comparison since it
was the largest study (n¼1248). x2 analysis returned a P-value
of ,0.001. This comparison demonstrates that ultrasound-
guided SCB allowed statistically significant reductions in the inci-
dence of pneumothorax. Althoughthese twostudies aretheoret-
ically incomparable because the groups were not randomized,
both featured the largest sample sizes of SCBs and lowest inci-
dence of pneumothorax.

While assumption of variation in technique, needle insertion,
method of injection, and operator’s experience level were differ-
ent between these studies, ultrasound guidance was the only
constant variable, implying proper use of ultrasound guidance
is the largest factor in improving patient safety from a pneumo-
thorax. With our study being the largest to date with 1419
patients without pneumothorax, similar conclusions can be in-
ferred cumulatively from other studies utilizing ultrasound
without pneumothorax. On the contrary, isolated case reports
of pneumothorax as a complication of ultrasound-guided SCB
show that the true incidence of pneumothorax is not zero,
despite its zero incidence at our institution.

Although our study and others have been able to obtain a
zero rate of occurrence of pneumothorax, this does not imply
zero risk of clinically relevant pneumothorax nor does it imply
any information about the size of the risk. Hanley’s mathemat-
ical ‘rule of three’5 provides a method of calculating theoretical
maximum long-run risk with a 95% confidence interval, yield-
ing a theoretical risk of 2:1000 of developing pneumothorax
with ultrasound-guided SCB.

Our 5 yr study shows that SCB are our preferred technique
of regional anaesthesia for upper extremity surgery. SCB
accounted for 72% of all brachial plexus blocks (Fig. 1), from
which we can infer that the majority of upper extremity blocks
are performed without fear of pneumothorax complications.
At our teaching institution, ultrasound has been a routine prac-
tice since 2007, with faculty involvement in 100% of SCBs.
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Fig 1 Five year data of brachial plexus blocks.
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