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1  | INTRODUC TION

Intensive Care Unit (ICU) patients on invasive mechanical ventila-
tion are not able to speak due to the inflated tracheal tube cuff.1-3 
The inflated cuff prevents airflow through the larynx and vocal cords 
which inhibits vocalisation. Currently, with ICU patients being more 
alert and awake during their ICU stay, the inability to speak and com-
municate effectively with health care personnel (HCP) and family 

may cause anxiety, stress, frustration, and depression.2 Moreover, 
the challenge for HCP in understanding patients’ thoughts and 
needs may influence safety and quality of critical care.4,5

Above cuff vocalisation (ACV) is a method that may enable speech 
in patients dependent on a tracheostomy tube with an inflated cuff. 
To allow ACV, the tracheostomy tube must incorporate a subglottic 
suction aid (SGS). Applying a flow of 1-5 l/min of oxygen or air through 
the SGS-port may restore airflow through the vocal cords and thereby 
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Abstract
Introduction: Patients in intensive care frequently suffer from not being able to com-
municate verbally. The aim of this scoping review was to study the safety and effec-
tiveness of the above cuff vocalisation (ACV) on speech and quality of life (QOL) in 
patients dependent on a cuffed tracheostomy.
Methods: A scoping review was conducted. The databases Ovid Medline, Cochrane 
Library, and Embase were systematically searched in May 2020. We included clinical 
studies with patients exposed to ACV where speech, QOL or safety issues were assessed.
Results: Overall, 17 studies were included, of which 15 were observational and 2 
were randomised controlled trials. Totally, 231 patients were included. ACV ena-
bled most of the included patients (115/131; 88%) to speak with an audible voice 
or whisper (moderate quality of evidence). Voice related QOL (V-RQOL) and QOL in 
mechanically ventilated patients (QOL-MV) improved from pre- to post- ACV com-
pared to a control group not tolerating a one-way speaking valve (P = .01 and P = .04, 
respectively) (very low quality of evidence). Several minor complications or problems 
were reported in 20/75 (27%) cases in addition to two serious adverse events: sub-
cutaneous emphysema in one patient where the tracheostomy was dislodged and a 
distended trachea in another due to the misconnection of continuous gas to the cuff 
(low/ very low quality of evidence).
Conclusion: ACV facilitated communication in patients dependent on a cuffed 
tracheostomy and attempting to communicate. Quality of evidence in improved 
V-RQOL and QOL-MV was very low. Several minor complications and two serious 
adverse events were reported.
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enable speech6,7 (Figure 1). The method was initially described in 1967 
by Whitlock8 and in 1975 by Safar and Grenvik9 and was more recently 
further developed in Melbourne, Australia, and Manchester, United 
Kingdom, with sharing of protocols and experience via the Global 
Tracheostomy Collaborative.7 To our knowledge, the method has not 
yet been extensively implemented internationally.

The aim of this scoping review was, therefore, to study the safety 
and effectiveness of ACV on speech and quality of life in patients 
dependent on a cuffed tracheostomy.

2  | METHODS

This scoping review followed the Preferred Reporting Items for 
Systematic reviews and Meta-Analyses extension for Scoping 
Reviews (PRISMA-ScR) statement,10 and the checklist is provided in 
Appendix 1. A multidisciplinary group consisting of three intensive 
care nurses, an intensive care physician, a speech and language ther-
apist (SLT), and a specialist physiotherapist, conducted the scoping 
review with literature search assistance from a specialist librarian.

2.1 | Protocol and registration

This scoping review was performed as part of a hospital-based mini 
health technology assessment (HTA) at Oslo University Hospital 
and its initiation was registered in the publicly available Norwegian 
national database for mini-HTAs. The review was not registered in a 
database and the protocol was not published in advance.

2.2 | Search strategy and information sources

A population/problem, intervention, comparison, outcome (PICO) 
scheme was used as a basis for the search strategy and as eligibility 
criteria for inclusion of studies:

Population/ Problem: �Adult patients on mechanical ventilation or 
with a tracheostomy.

Intervention: �    �Above cuff vocalisation, speaking/ talking tra-
cheostomy, external subglottic airflow.

Comparison:      Any comparison.
Outcome:           �Communication, speech, phonation, voicing.

A broad systematic literature search was performed by a special-
ist librarian 03.05.2020 in the databases Ovid Medline, Cochrane 
Library, and Embase. Different combinations of Medical Subject 
Headings (MeSH) and textwords were used, including above cuff 
vocalisation, speaking/ talking tracheostomy, external subglottic air-
flow (ESAF). The literature search was limited to papers published in 
English or Scandinavian languages. The search result was exported 
into EndNote and duplicates were removed. See Appendix 2 for the 
PICO scheme and full search strategy.

2.3 | Selection of sources of evidence

Three members of the group individually screened the search results 
and selected eligible papers based on titles and abstracts before 
consensus was reached on which papers should be included in the 
full-text review. Any disagreements were resolved through discus-
sion with the whole group.

2.4 | Eligibility criteria

Inclusion criteria were all primary clinical studies including adult and 
adolescent patients >14 years of age who were exposed to ACV, also 
called speaking/ talking tracheostomy. We excluded studies not in-
cluding patients (e.g. reviews) as “not primary study” (Figure 2). To 
answer the aim of the scoping review, papers reporting data on the 

Editorial Comment

In this scoping review, the desirable and undesirable ef-
fects of above cuff vocalisation on speech and quality of 
life in patients dependent on a cuffed tracheostomy were 
assessed. Overall quality of evidence ranged from moder-
ate to very low. Above cuff vocalisation may provide audi-
ble voice or whisper. Due to several safety concerns, the 
patients should be under continuous observation in the 
ICU during the procedure.

F I G U R E  1   Illustration of above cuff vocalisation
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effect of ACV on speech (audible voice or whisper), quality of life 
(QOL) as defined by original studies including voice-related QOL 
(V-RQOL) and QOL in mechanically ventilated patients (QOL-MV), 
or safety issues including any adverse events and complications 
related to the ACV-technique, were included in the review. Papers 
reporting only on other effects of ACV such as swallowing and se-
cretion management were excluded as “not assessing speech” and 
studies reporting stomal complications caused by the tracheostomy 
tube itself as “not involving ACV” (Figure 2).

2.5 | Data items and synthesis of results

Study characteristics extracted were the year of publication, coun-
try of origin, aim of study, study design, type of population, type of 
tracheostomy, intervention with litres per minute (l/min) of air or ox-
ygen used, and conclusion. Outcome measures of effect on speech 
were extracted with incidence or proportion of patients and ACV 
attempts with audible voice or whisper and reason for no voicing. 
Outcomes on V-RQOL and QOL-MV were extracted with significant 
change pre- and post-ACV. Outcome measures on safety included 
any adverse events and/or complications/problems reported. Three 
group-members, one independently and two as a pair, extracted 
data from each included study using a data extraction form. Any dis-
agreement was resolved through discussion with the whole group. 
Findings are summarised and presented descriptively with absolute 
numbers and percentages of both patients and ACV episodes.

2.6 | Assessment of quality of evidence

We were interested in safety and the clinical effect of ACV 
on speech and QOL. We therefore assessed the overall 

quality of evidence according to the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) approach, 
thereby rating quality as high, moderate, low or very low.11 In 
brief, we initially graded all observational studies as low and ran-
domised trials as high. We adjusted quality downward based on 
the following five GRADE criteria: risk of bias, inconsistency, in-
directness, imprecision and publication bias and adjusted upward 
based on the three criteria: large effects, dose-response, all plau-
sible confounding. Two members of the group individually graded 
the quality of evidence and consensus were reached after thor-
ough discussion.

3  | RESULTS

3.1 | Selection of sources of evidence

Overall, 17 studies with 231 patients were finally included in the scop-
ing review (Figure 2). Only one study reported the number of ACV-
episodes: 91 episodes with a median of 9 episodes in 10 patients. 6

3.2 | Characteristics of sources of evidence

Most of the included studies were non randomised, observa-
tional studies, of which three were prospective observational 
studies involving 50 patients,6,12,13 six observational stud-
ies without further specification of design involving 90 pa-
tients,8,9,14-17 and six case studies involving 16 patients.7,18-22 
Two randomised controlled clinical trials (RCT) with 75 patients 
assessing QOL related to the effect of ACV on speech were also 
included (Table  1).20,23 Age of patients, when reported, ranged 
from 14 to 83 years.6,7,12-19,21-24

F I G U R E  2   Flow diagram of the study 
selection procedure



18  |     PETOSIC et al.

TA
B

LE
 1

 
Li

te
ra

tu
re

 R
ev

ie
w

 M
at

rix
 o

f A
bo

ve
 c

uf
f v

oc
al

is
at

io
n 

(A
C

V
)

St
ud

y
A

im
M

et
ho

do
lo

gy
A

na
ly

si
s &

 R
es

ul
ts

Co
nc

lu
si

on
s

Pa
nd

ia
n 

et
 a

l (
20

20
)

Ba
lti

m
or

e,
 U

ni
te

d 
St

at
es

 o
f A

m
er

ic
a

D
et

er
m

in
e 

th
e 

qu
al

ity
 o

f 
lif

e 
(Q

O
L)

 u
si

ng
 a

 ta
lk

in
g 

tr
ac

he
os

to
m

y 
tu

be
.

Vo
ic

e 
Re

la
te

d 
Q

ua
lit

y 
of

 li
fe

 
(V

-R
Q

O
L)

 a
nd

 Q
ua

lit
y 

of
 li

fe
 in

 
M

ec
ha

ni
ca

lly
 v

en
til

at
ed

 p
at

ie
nt

s 
(Q

O
L-

M
V

) i
n 

IC
U

 p
at

ie
nt

s 
pr

e 
an

d 
po

st
 u

si
ng

 a
 ta

lk
in

g 
tr

ac
he

os
to

m
y 

tu
be

 (B
LU

SA
®

), 
co

m
pa

re
d 

to
 s

ta
nd

ar
d 

co
m

m
un

ic
at

io
n 

to
ol

s 
su

ch
 a

s 
co

m
m

un
ic

at
io

n 
bo

ar
ds

, I
pa

ds
 o

r 
w

rit
in

g.

Ra
nd

om
is

ed
 c

lin
ic

al
 tr

ia
l (

n 
=

 5
0)

A
du

lt 
IC

U
 p

at
ie

nt
s,

 m
ec

ha
ni

ca
lly

 
ve

nt
ila

te
d,

 a
w

ak
e,

 a
le

rt
, 

at
te

m
pt

in
g 

to
 c

om
m

un
ic

at
e.

 
Tr

ac
he

os
to

m
y 

>
 4

8 
h.

Ra
nd

om
is

ed
 2

5 
to

 th
e 

co
nt

ro
l 

an
d 

in
te

rv
en

tio
n 

gr
ou

p 
(B

LU
SA

®
)

C
ha

ng
es

 in
 V

-R
Q

O
L 

(P
 =

 .0
1)

 a
nd

 th
e 

Q
O

L-
M

V
 (P

 =
 .0

4)
 fr

om
 p

re
- 

to
 p

os
t-

in
te

rv
en

tio
n 

w
er

e 
si

gn
ifi

ca
nt

ly
 h

ig
he

r i
n 

th
e 

in
te

rv
en

tio
n 

gr
ou

p 
co

m
pa

re
d 

to
 th

os
e 

w
ho

 d
id

 n
ot

 u
se

 B
LU

SA
®

 o
r a

 o
ne

-w
ay

 
sp

ea
ki

ng
 v

al
ve

 in
 th

e 
co

nt
ro

l g
ro

up
.

73
%

 c
ou

ld
 u

se
 th

e 
BL

U
SA

®
 w

ith
 s

om
e 

le
ve

l o
f i

nd
ep

en
de

nc
e 

(n
 =

 2
2)

. 4
1%

 re
po

rt
ed

 s
om

e 
le

ve
l o

f s
at

is
fa

ct
io

n,
 3

6,
4%

 w
er

e 
ne

ut
ra

l, 
an

d 
22

,7
 w

er
e 

di
ss

at
is

fie
d 

w
ith

 th
e 

us
e 

of
 B

LU
SA

®
.

M
ea

n 
V-

RQ
O

L 
in

 th
e 

in
te

rv
en

tio
n-

gr
ou

p 
ch

an
ge

d 
fr

om
 2

6.
59

 
pr

e-
tr

ea
tm

en
t (

n 
=

 2
5)

 to
 4

2.
5 

po
st

-t
re

at
m

en
t (

n 
=

 2
2)

, a
nd

 fr
om

 
26

.6
7 

(n
 =

 2
5)

 to
 3

2.
26

 (n
 =

 2
5)

 in
 th

e 
co

nt
ro

l g
ro

up
. C

ha
ng

e 
in

 
m

ea
n 

Q
O

L-
M

V
 w

er
e 

fr
om

 4
4.

65
 to

 5
0.

24
 in

 th
e 

in
te

rv
en

tio
n-

 
an

d 
fr

om
 4

2.
78

 to
 4

9.
41

 in
 th

e 
co

nt
ro

l g
ro

up
.

Th
e 

st
ud

y 
su

gg
es

ts
 th

at
 B

LU
SA

®
 

ta
lk

in
g 

tr
ac

he
os

to
m

y 
tu

be
 

im
pr

ov
es

 p
at

ie
nt

-r
ep

or
te

d 
Q

O
L 

in
 m

ec
ha

ni
ca

lly
 v

en
til

at
ed

 
pa

tie
nt

s 
w

ith
 a

 tr
ac

he
os

to
m

y 
w

ho
 c

an
no

t t
ol

er
at

e 
cu

ff
 

de
fla

tio
n.

M
cG

ra
th

 
et

 a
l (

20
19

)
M

an
ch

es
te

r, 
U

ni
te

d 
K

in
gd

om

A
ss

es
s 

w
he

th
er

 p
at

ie
nt

s 
co

ul
d 

ac
hi

ev
e 

an
 a

ud
ib

le
 v

oi
ce

 u
si

ng
 

AC
V

 a
nd

 to
 a

ss
es

s 
th

e 
sa

fe
ty

 
of

 th
e 

pr
oc

ed
ur

e 
us

in
g 

th
e 

Bl
ue

 
Li

ne
 U

ltr
a 

Su
ct

io
na

id
 (B

LU
SA

®
) 

tr
ac

he
os

to
m

y 
tu

be
.

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l s
tu

dy
 

(n
 =

 1
0)

A
du

lt 
(>

16
 y

ea
rs

), 
al

er
t (

aw
ak

e 
an

d 
tr

yi
ng

 to
 c

om
m

un
ic

at
e)

, 
IC

U
 p

at
ie

nt
s,

 d
ep

en
de

nt
 o

n 
an

 in
fla

te
d 

cu
ff

 fo
r v

en
til

at
or

y 
su

pp
or

t.
(B

LU
SA

®
)

A
ud

ib
le

 v
oi

ce
 in

 8
/1

0 
pa

tie
nt

s,
 d

ur
in

g 
66

/9
1 

AC
V

 a
tt

em
pt

s.
C

om
pl

ic
at

io
ns

 w
er

e 
re

po
rt

ed
 p

er
 A

C
V

 tr
ia

l (
25

/9
1)

: D
is

co
m

fo
rt

 
(1

0/
91

), 
Ex

ce
ss

iv
e 

or
al

 s
ec

re
tio

ns
 (9

/9
1)

, S
to

m
al

 a
ir 

le
ak

 (2
/9

1)
, 

G
ag

gi
ng

 (2
/9

1)
, N

au
se

a 
(1

/9
1)

, P
at

ie
nt

 a
sk

ed
 to

 re
m

ov
e 

(1
/9

1)
.

AC
V

 w
as

 u
se

d 
fo

r a
 m

ed
ia

n 
of

 1
5 

m
in

, w
ith

 a
dd

iti
on

al
 g

as
 fl

ow
s 

of
 1

-5
 l/

m
in

, d
ur

in
g 

a 
m

ed
ia

n 
of

 n
in

e 
ep

is
od

es
, o

ve
r a

 m
ed

ia
n 

of
 

th
re

e 
da

ys
.

AC
V

 c
an

 a
ch

ie
ve

 e
ff

ec
tiv

e,
 s

af
e,

 
w

el
l-t

ol
er

at
ed

 v
oc

al
is

at
io

n 
in

 v
en

til
at

or
-d

ep
en

de
nt

 IC
U

 
pa

tie
nt

s.
 A

C
V

 h
as

 th
e 

po
te

nt
ia

l 
to

 a
id

 e
ar

lie
r, 

m
or

e 
ef

fe
ct

iv
e 

co
m

m
un

ic
at

io
n,

 a
nd

 m
ay

 
im

pr
ov

e 
la

ry
ng

ea
l f

un
ct

io
n 

an
d 

re
ha

bi
lit

at
io

n.

C
al

am
ai

 e
t a

l (
20

18
)

It
al

y
D

es
cr

ib
e 

a 
su

dd
en

 n
ec

k 
an

d 
fa

ce
 

em
ph

ys
em

a 
du

rin
g 

AC
V.

C
as

e 
st

ud
y 

(n
 =

 1
)

A
 7

4-
ye

ar
-o

ld
 m

al
e 

m
ec

ha
ni

ca
lly

 
ve

nt
ila

te
d 

fo
r s

ev
er

e 
re

sp
ira

to
ry

 
fa

ilu
re

 d
ue

 to
 p

ne
um

on
ia

.
(U

ns
pe

ci
fie

d 
tr

ac
he

os
to

m
y 

tu
be

 
w

ith
 s

uc
tio

n-
ai

d)

Ba
re

ly
 a

ud
ib

le
 v

oi
ce

 (1
/1

) w
ith

 2
 l/

m
in

.
A

dv
er

se
 e

ve
nt

 (1
/1

): 
su

bc
ut

an
eo

us
 e

m
ph

ys
em

a 
of

 th
e 

ne
ck

 a
nd

 
fa

ce
 w

as
 n

ot
ed

 o
n 

3 
l/m

in
 o

n 
da

y 
si

x 
af

te
r t

ra
ch

eo
to

m
y,

 d
ue

 to
 

th
e 

su
ct

io
n 

po
rt

 b
ei

ng
 o

ut
si

de
 th

e 
tr

ac
he

al
 lu

m
en

 a
llo

w
in

g 
ga

s 
flo

w
 to

 s
pr

ea
d 

th
ro

ug
h 

th
e 

su
rr

ou
nd

in
g 

tis
su

es
.

Su
bc

ut
an

eo
us

 e
m

ph
ys

em
a 

oc
cu

rr
ed

 w
ith

in
 a

 fe
w

 m
in

ut
es

 
of

 c
om

m
en

ci
ng

 A
C

V,
 d

ue
 

to
 m

al
po

si
tio

ni
ng

 o
f t

he
 

tr
ac

he
os

to
m

y 
tu

be
 a

nd
 th

us
 th

e 
su

bg
lo

tt
ic

 s
uc

tio
n 

po
rt

.

M
cG

ra
th

 
et

 a
l (

20
16

)
M

an
ch

es
te

r, 
U

ni
te

d 
K

in
gd

om

D
es

cr
ib

e 
th

e 
us

e 
of

 th
e 

Bl
ue

 L
in

e 
U

ltr
a 

Su
bg

lo
tt

ic
 S

uc
tio

n 
(S

G
S)

 
po

rt
 o

f t
ra

ch
eo

st
om

y 
tu

be
s 

to
 

fa
ci

lit
at

e 
co

m
m

un
ic

at
io

n.

C
as

e 
se

rie
s 

(n
 =

 5
)

A
du

lt 
(3

0-
76

 y
ea

rs
), 

ge
ne

ra
l I

C
U

 
pa

tie
nt

s.
(B

LU
SA

®
)

A
ud

ib
le

 v
oi

ce
 o

r w
hi

sp
er

 w
as

 a
ch

ie
ve

d 
in

 4
/5

 p
at

ie
nt

s 
w

ith
 3

-6
 l/

m
in

. T
he

 p
at

ie
nt

 u
na

bl
e 

to
 p

ho
na

te
 h

ad
 a

 p
er

m
an

en
tly

 a
lte

re
d 

la
ry

nx
 d

ue
 to

 in
ha

la
tio

n/
 b

ur
ns

 tr
au

m
a 

an
d 

in
tu

ba
tio

n.
C

om
pl

ic
at

io
ns

 p
er

 p
at

ie
nt

 (1
/5

): 
Bu

rp
in

g 
oc

cu
rr

ed
 in

 1
/5

 p
at

ie
nt

s,
 

po
ss

ib
ly

 c
au

se
d 

by
 a

ir 
in

 th
e 

st
om

ac
h.

A
 la

ry
ng

ea
l i

nj
ur

y 
w

as
 d

is
co

ve
re

d 
in

 1
/5

 p
at

ie
nt

 p
ro

ba
bl

y 
ca

us
ed

 
by

 in
tu

ba
tio

n/
 n

eu
ro

tr
au

m
a 

an
d 

no
t A

C
V.

Th
e 

SG
S 

po
rt

 o
f t

ra
ch

eo
st

om
y 

tu
be

s 
ca

n 
be

 u
se

d 
to

 d
el

iv
er

 a
 

re
tr

og
ra

de
 a

irf
lo

w
 a

bo
ve

 th
e 

cu
ff

 to
 fa

ci
lit

at
e 

sp
ee

ch
.

M
ita

te
 e

t a
l (

20
15

)
Ja

pa
n

Ef
fic

ac
y 

of
 a

 s
pe

ak
in

g 
tr

ac
he

os
to

m
y 

tu
be

 a
nd

 
“m

od
ifi

ed
” m

ou
th

 s
tic

k 
st

yl
us

 
fo

r a
 p

at
ie

nt
 w

ith
 v

en
til

at
or

-
de

pe
nd

en
t t

et
ra

pl
eg

ia
.

C
as

e 
re

po
rt

 (n
 =

 1
)

A
 7

3-
ye

ar
-o

ld
 m

al
e 

w
ith

 
ve

nt
ila

to
r-

de
pe

nd
en

t t
et

ra
pl

eg
ia

 
du

e 
to

 c
er

vi
ca

l s
pi

na
l c

or
d 

in
ju

ry
.

(B
LU

SA
®

 a
nd

 V
oc

al
ai

d)

A
ud

ib
le

 v
oi

ce
 1

/1
 p

at
ie

nt
. T

he
 p

at
ie

nt
 c

ou
ld

 ta
lk

 fo
r a

bo
ut

 
10

 m
in

ut
es

 u
si

ng
 a

 s
pe

ak
in

g 
tr

ac
he

os
to

m
y 

on
 5

 l/
m

in
, b

ut
 w

ith
 

fa
tig

ue
.

C
om

pl
ic

at
io

ns
 re

po
rt

ed
 p

er
 p

at
ie

nt
 (1

/1
): 

D
is

co
m

fo
rt

 w
ith

 B
LU

SA
 

(1
/1

), 
Fa

tig
ue

 w
ith

 V
oc

al
ai

d 
(1

/1
).

Th
e 

pa
tie

nt
 c

ou
ld

 p
ro

du
ce

 
ho

ar
se

 v
oi

ce
 w

ith
 a

 s
pe

ak
in

g 
tr

ac
he

os
to

m
y 

tu
be

, b
ut

 u
se

 
w

as
 li

m
ite

d 
to

 1
0 

m
in

 d
ue

 to
 

di
sc

om
fo

rt
.

(C
on

tin
ue

s)



     |  19PETOSIC et al.

St
ud

y
A

im
M

et
ho

do
lo

gy
A

na
ly

si
s &

 R
es

ul
ts

Co
nc

lu
si

on
s

Pa
nd

ia
n 

et
 a

l (
20

15
)

Ba
lti

m
or

e,
 

M
ar

yl
an

d,
 U

ni
te

d 
St

at
es

 o
f A

m
er

ic
a

Ev
al

ua
te

 th
e 

fe
as

ib
ili

ty
 o

f 
m

ea
su

rin
g 

ou
tc

om
es

 o
f p

at
ie

nt
s 

w
ith

 ta
lk

in
g 

tr
ac

he
os

to
m

y 
tu

be
 u

si
ng

 a
 p

re
-t

es
t-

po
st

-t
es

t 
re

se
ar

ch
 d

es
ig

n.

Pi
lo

t p
ro

sp
ec

tiv
e 

ra
nd

om
is

ed
 

co
nt

ro
lle

d 
cl

in
ic

al
 tr

ia
l (

n 
=

 2
5;

 
15

 A
C

V,
 1

0 
co

nt
ro

l)
A

du
lt 

(>
18

 y
ea

rs
), 

m
ec

ha
ni

ca
lly

 
ve

nt
ila

te
d 

vi
a 

tr
ac

he
os

to
m

y 
(>

48
 h

ou
rs

), 
aw

ak
e,

 a
le

rt
, 

at
te

m
pt

in
g 

to
 c

om
m

un
ic

at
e.

M
ea

n 
Q

O
L-

M
V

 w
as

 5
0,

8,
 a

nd
 V

R-
Q

O
L 

w
as

 3
2,

9.
N

o 
si

gn
ifi

ca
nt

 d
iff

er
en

ce
 in

 th
e 

Q
O

L-
M

V
 a

nd
 V

R-
Q

O
L 

sc
or

es
 

be
tw

ee
n 

pr
e 

an
d 

po
st

 a
m

on
gs

t t
he

 c
on

tr
ol

 g
ro

up
.

A
m

on
gs

t t
he

 in
te

rv
en

tio
n 

gr
ou

p 
a 

tr
en

d 
w

as
 n

ot
ed

 to
 im

pr
ov

e 
in

 
Q

O
L-

M
V

 a
nd

 V
R-

Q
O

L.

Im
pr

ov
em

en
t i

n 
Q

O
L 

an
d 

in
te

lli
gi

bi
lit

y 
of

 m
ec

ha
ni

ca
lly

 
ve

nt
ila

te
d 

pa
tie

nt
s.

Ta
lk

in
g 

tr
ac

he
os

to
m

y 
al

lo
w

s 
m

ec
ha

ni
ca

lly
 v

en
til

at
ed

 p
at

ie
nt

s 
to

 c
om

m
un

ic
at

e 
an

d 
in

 tu
rn

, 
he

lp
s 

op
tim

iz
e 

IC
U

 c
ar

e.

Pa
nd

ia
n 

et
 a

l (
20

14
)

Ba
lti

m
or

e,
 

M
ar

yl
an

d,
 U

ni
te

d 
St

at
es

 o
f A

m
er

ic
a

Pr
es

en
t f

ou
r c

as
es

 o
f c

rit
ic

al
ly

 
ill

 p
at

ie
nt

s 
w

ho
 b

en
ef

ite
d 

fr
om

 
ta

lk
in

g 
tr

ac
he

os
to

m
y 

tu
be

s.

C
as

e 
se

rie
s 

(n
 =

 4
)

A
du

lt 
pa

tie
nt

s 
w

ho
 b

en
ef

ite
d 

fr
om

 ta
lk

in
g 

tr
ac

he
os

to
m

y 
tu

be
s.

(B
LU

SA
®

)

3/
4 

pa
tie

nt
s 

w
er

e 
ab

le
 to

 s
pe

ak
 w

ith
 2

-4
 l/

m
in

. T
he

 fo
ur

th
 

w
as

 u
na

bl
e 

to
 c

om
pe

ns
at

e 
fo

r s
ev

er
e 

fla
cc

id
 d

ys
ar

th
ria

. O
ne

 
pa

tie
nt

 h
ad

 m
ea

ni
ng

fu
l c

om
m

un
ic

at
io

n 
us

in
g 

AC
V;

 tw
o 

pa
tie

nt
s 

co
m

m
un

ic
at

ed
 b

as
ic

 n
ee

ds
 a

nd
 s

ho
rt

 s
en

te
nc

es
.

C
om

pl
ic

at
io

ns
 re

po
rt

ed
 p

er
 p

at
ie

nt
 (1

/4
): 

1/
4 

ex
pe

rie
nc

ed
 s

ub
-

gl
ot

tic
 a

ir 
tr

ap
pi

ng
 d

ue
 to

 la
ry

ng
os

pa
sm

, w
hi

ch
 w

as
 a

lle
vi

at
ed

 
w

ith
 v

oc
al

 e
xe

rc
is

es
.

Ta
lk

in
g 

tr
ac

he
os

to
m

y 
tu

be
s 

al
lo

w
 

pa
tie

nt
s 

w
ith

 a
de

qu
at

e 
m

ot
or

 
sp

ee
ch

 c
on

tr
ol

, w
ho

 a
re

 u
na

bl
e 

to
 to

le
ra

te
-c

uf
f d

ef
la

tio
n,

 to
 

ac
hi

ev
e 

ph
on

at
io

n.

Le
de

r (
19

90
)

N
ew

 H
av

en
, U

ni
te

d 
St

at
es

 o
f A

m
er

ic
a

In
ve

st
ig

at
e 

vo
ic

e 
in

te
ns

ity
 a

t 
th

re
e 

di
ff

er
en

t a
irf

lo
w

 le
ve

ls
, 

5,
 1

0,
 a

nd
 1

5 
l/m

in
 w

ith
 P

or
te

x 
“T

al
k”

 T
ra

ch
eo

st
om

y 
Tu

be
.

O
bs

er
va

tio
na

l s
tu

dy
(n

 =
 2

0)
C

og
ni

tiv
el

y 
in

ta
ct

, v
en

til
at

or
-

de
pe

nd
en

t p
at

ie
nt

s 
re

fe
rr

ed
 

to
 p

la
ce

m
en

t o
f t

al
ki

ng
 

tr
ac

he
os

to
m

y 
tu

be
. (

A
ge

 
24

-8
0 

ye
ar

s)
(P

or
te

x 
“T

al
k”

 T
ra

ch
eo

st
om

y 
Tu

be
®

)

A
ll 

(2
0/

20
) w

er
e 

ab
le

 to
 p

ro
du

ce
 a

n 
au

di
bl

e 
vo

ic
e 

w
ith

 a
ny

 a
irf

lo
w

 
ra

te
.

A
ud

ib
le

 a
nd

 in
te

lli
gi

bl
e 

sp
ee

ch
 w

as
 p

ro
du

ce
d 

w
ith

 s
ig

ni
fic

an
tly

 
gr

ea
te

r i
nt

en
si

ty
 o

ve
r a

m
bi

en
t r

oo
m

 n
oi

se
 a

t 5
, 1

0,
 a

nd
 1

5 
l/

m
in

 o
f a

irf
lo

w
. S

ig
ni

fic
an

tly
 g

re
at

er
 v

oi
ce

 in
te

ns
ity

 w
as

 n
ot

ed
 a

s 
ai

rf
lo

w
 in

cr
ea

se
d.

C
om

pl
ic

at
io

ns
: n

on
e 

re
po

rt
ed

.

A
ud

ib
le

 a
nd

 in
te

lli
gi

bl
e 

sp
ee

ch
 

ca
n 

be
 c

on
si

st
en

tly
 p

ro
du

ce
d 

by
 c

og
ni

tiv
el

y 
in

ta
ct

, v
en

til
at

or
-

de
pe

nd
en

t p
at

ie
nt

s.
Po

rt
ex

 T
al

k 
®

 e
na

bl
es

 p
at

ie
nt

s 
to

 
sp

ea
k 

so
on

er
 a

nd
 m

or
e 

ea
si

ly
 

th
an

 C
om

m
un

i-T
ra

ch
 I 

®
.

D
ai

ly
 re

ha
bi

lit
at

io
n 

re
qu

ire
d 

fo
r 

pr
op

er
 u

se
 a

nd
 fu

nc
tio

ni
ng

.

Le
de

r &
 T

ra
qu

in
a 

(1
98

9)
N

ew
 H

av
en

, 
C

on
ne

ct
ic

ut
 

U
ni

te
d 

St
at

es
 o

f 
A

m
er

ic
a

In
ve

st
ig

at
e 

vo
ic

e 
in

te
ns

ity
 

le
ve

ls
 a

t t
hr

ee
 d

iff
er

en
t a

irf
lo

w
 

le
ve

ls
, 5

, 1
0,

 a
nd

 1
5 

l/m
in

 w
ith

 
C

om
m

un
i-T

ra
ch

 I.

O
bs

er
va

tio
na

l s
tu

dy
 (n

 =
 2

0)
C

og
ni

tiv
el

y 
in

ta
ct

, a
du

lt 
(2

1-
81

 y
ea

rs
), 

ve
nt

ila
to

r-
de

pe
nd

en
t 

pa
tie

nt
s

(S
hi

le
y 

cu
ff

ed
 tr

ac
he

os
to

m
y,

 
C

om
m

un
i-T

ra
ch

 I®
)

18
/2

0 
pa

tie
nt

s 
w

er
e 

ab
le

 to
 p

ro
du

ce
 a

ud
ib

le
 v

oi
ce

 a
t a

ny
 a

irf
lo

w
 

ra
te

. 2
 p

at
ie

nt
s 

w
er

e 
un

su
cc

es
sf

ul
 d

ue
 to

 la
ry

ng
ea

l p
at

ho
lo

gy
.

Si
gn

ifi
ca

nt
ly

 g
re

at
er

 v
oi

ce
 in

te
ns

ity
 a

t a
irf

lo
w

 ra
te

s 
of

 5
, 1

0,
 a

nd
 

15
 l/

m
in

 v
er

su
s 

am
bi

en
t r

oo
m

 n
oi

se
. S

ig
ni

fic
an

tly
 g

re
at

er
 v

oi
ce

 
in

te
ns

ity
 w

as
 n

ot
ed

 a
s 

ai
rf

lo
w

 in
cr

ea
se

d.
C

om
pl

ic
at

io
ns

: n
on

e 
re

po
rt

ed
.

C
on

si
st

en
t, 

au
di

bl
e,

 a
nd

 
in

te
lli

gi
bl

e 
sp

ee
ch

 c
an

 b
e 

pr
od

uc
ed

 b
y 

co
gn

iti
ve

ly
 in

ta
ct

 
pa

tie
nt

s 
if 

pr
op

er
 fu

nc
tio

ni
ng

 o
f 

th
e 

sp
ea

ki
ng

 tu
be

 is
 m

ai
nt

ai
ne

d.

Sp
ar

ke
r e

t a
l (

19
87

)
Te

xa
s,

 U
ni

te
d 

St
at

es
 o

f A
m

er
ic

a

Ex
am

in
e 

th
e 

ef
fic

ac
y 

of
 s

pe
ak

in
g 

tr
ac

he
os

to
m

y 
tu

be
s,

 a
nd

 re
po

rt
 

pe
rs

on
al

 e
xp

er
ie

nc
e 

w
ith

 2
3 

pa
tie

nt
s 

ev
al

ua
te

d 
fo

r i
ts

 u
se

, 
w

ith
 1

9 
be

in
g 

ap
pr

op
ria

te
 

ca
nd

id
at

es
.

O
bs

er
va

tio
na

l s
tu

dy
 (n

 =
 1

9)
A

du
lt 

(1
4-

78
 y

ea
rs

), 
IC

U
 o

r 
in

te
rm

ed
ia

te
 p

at
ie

nt
s 

w
ith

 
in

ta
ct

 c
og

ni
tiv

e 
an

d 
ar

tic
ul

at
or

y 
fu

nc
tio

n.
(C

om
m

un
i-T

ra
ch

 I®
 (9

), 
Po

rt
ex

®
 

(7
), 

Bo
th

 (3
))

A
ll 

(1
9/

19
) w

er
e 

ab
le

 to
 s

pe
ak

, w
he

re
as

 1
5/

19
 u

til
is

ed
 th

e 
de

vi
ce

 
ef

fe
ct

iv
el

y 
fo

r c
om

m
un

ic
at

io
n.

C
om

pl
ic

at
io

ns
 p

er
 p

at
ie

nt
 (1

2/
19

): 
Ex

ce
ss

iv
e 

se
cr

et
io

n 
ab

ov
e 

cu
ff

 (5
/1

9)
, i

na
de

qu
at

e 
ai

r s
ea

l (
7/

19
 o

f w
hi

ch
 5

 w
er

e 
du

e 
to

 c
uf

f 
br

ea
ka

ge
).

Pa
tie

nt
s 

w
ho

 re
ce

iv
e 

sp
ea

ki
ng

 
tr

ac
he

os
to

m
y 

tu
be

s,
 th

ei
r 

fa
m

ili
es

, a
nd

 a
tt

en
di

ng
 s

ta
ff

 n
ot

e 
im

pr
ov

em
en

t i
n 

co
m

m
un

ic
at

io
n.

C
ar

ef
ul

 s
cr

ee
ni

ng
 to

 s
el

ec
t 

ap
pr

op
ria

te
 c

an
di

da
te

s

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



20  |     PETOSIC et al.

St
ud

y
A

im
M

et
ho

do
lo

gy
A

na
ly

si
s &

 R
es

ul
ts

Co
nc

lu
si

on
s

Le
vi

ne
 e

t a
l (

19
87

)
M

ic
hi

ga
n,

 U
ni

te
d 

St
at

es
 o

f A
m

er
ic

a

D
es

cr
ib

e 
fo

ur
 c

as
es

 w
ith

 
di

ff
er

en
t d

es
ig

n 
co

ns
tr

ai
nt

s 
an

d 
sy

st
em

 c
on

fig
ur

at
io

ns
, t

o 
al

lo
w

 
in

de
pe

nd
en

t v
oi

ce
 c

on
tr

ol
 w

ith
 

ta
lk

in
g 

tr
ac

he
os

to
m

y 
sy

st
em

s 
fo

r q
ua

dr
ip

le
gi

c 
pa

tie
nt

s.
 

(N
on

-I
C

U
)

C
as

e 
se

rie
s

(n
 =

 4
)

C
as

es
 (1

7-
71

 y
ea

rs
) w

ith
 

ne
ur

om
us

cu
la

r i
m

pa
irm

en
t, 

re
qu

iri
ng

 p
ro

lo
ng

ed
 m

ec
ha

ni
ca

l 
ve

nt
ila

tio
n 

vi
a 

a 
cu

ff
ed

 
tr

ac
he

os
to

m
y 

(n
on

-I
C

U
)

(U
ns

pe
ci

fie
d 

tr
ac

he
os

to
m

y 
tu

be
)

4/
4 

ob
ta

in
ed

 w
hi

sp
er

in
g 

in
te

lli
gi

bl
e 

sp
ee

ch
.

W
he

n 
an

 a
ir 

co
m

pr
es

so
r w

as
 u

se
d,

 a
dd

iti
on

al
 b

ac
kg

ro
un

d 
no

is
e 

di
d 

no
t n

ot
ic

ea
bl

y 
af

fe
ct

 s
pe

ec
h 

in
te

lli
gi

bi
lit

y.
C

om
pl

ic
at

io
ns

 n
on

e 
re

po
rt

ed
.

In
de

pe
nd

en
t v

oi
ce

 c
on

tr
ol

 g
re

at
ly

 
en

ha
nc

es
 c

om
m

un
ic

at
io

n 
fo

r 
th

es
e 

in
di

vi
du

al
s.

K
lu

in
 e

t
al (1

98
4)

M
ic

hi
ga

n,
 U

ni
te

d 
St

at
es

 o
f A

m
er

ic
a

Re
po

rt
 e

xp
er

ie
nc

es
 w

ith
 th

e 
si

ng
le

-c
uf

fe
d 

tr
ac

he
os

to
m

y 
“t

al
k”

 tu
be

.

O
bs

er
va

tio
na

l s
tu

dy
 (n

 =
 1

9)
A

du
lt 

(1
7-

71
 y

ea
rs

), 
ve

nt
ila

to
r-

de
pe

nd
en

t p
at

ie
nt

s,
 6

 
qu

ad
rip

le
gi

c,
 9

 n
eu

ro
m

us
cu

la
r 

di
se

as
e,

 4
 re

sp
ira

to
ry

 fa
ilu

re
.

(P
or

te
x 

“T
al

k”
 T

ra
ch

eo
st

om
y 

Tu
be

®
)

14
/1

9 
pa

tie
nt

s 
ac

qu
ire

d 
in

te
lli

gi
bl

e 
sp

ee
ch

. A
ud

ib
le

 w
hi

sp
er

 
in

 m
os

t w
ith

 5
l/m

in
, n

or
m

al
 ta

lk
 w

ith
 8

-1
0 

l/m
in

. 2
/1

9 
w

er
e 

ju
dg

ed
 u

ns
uc

ce
ss

fu
l; 

on
e 

du
e 

to
 v

oc
al

 c
or

d 
pa

ra
ly

si
s 

an
d 

on
e 

du
e 

to
 s

ec
re

tio
n 

th
at

 c
ou

ld
 n

ot
 b

e 
co

nt
ro

lle
d.

 3
/1

9 
pa

tie
nt

s 
ha

d 
flu

ct
ua

tin
g 

fu
nc

tio
n 

du
e 

to
 p

ro
bl

em
s 

w
ith

 s
ec

re
tio

ns
.

C
om

pl
ic

at
io

ns
 p

er
 p

at
ie

nt
 (4

/1
9)

: 1
/1

9 
ha

d 
un

co
nt

ro
lle

d 
se

cr
et

io
ns

. 3
/1

9 
pr

ob
le

m
s 

w
ith

 s
ec

re
tio

ns
 o

r c
ha

ng
e 

in
 m

en
ta

l 
st

at
us

. G
ag

gi
ng

/ 
tic

kl
in

g 
se

ns
at

io
n 

po
ss

ib
le

 w
ith

 in
cr

ea
se

d 
ai

rf
lo

w
 (n

o 
pa

tie
nt

 n
um

be
rs

).

Sa
tis

fa
ct

or
y 

ph
on

at
io

n 
ca

n 
be

 
ac

qu
ire

d 
by

 m
os

t v
en

til
at

or
-

de
pe

nd
en

t p
at

ie
nt

s 
w

ith
 n

or
m

al
 

la
ry

ng
ea

l a
na

to
m

y.
A

n 
in

cr
ea

se
 in

 a
irf

lo
w

 ra
te

 c
an

 
ca

us
e 

up
pe

r a
irw

ay
 ir

rit
at

io
n.

G
or

da
n

(1
98

4)
C

ol
um

bi
a,

 U
ni

te
d 

St
at

es
 o

f A
m

er
ic

a

Ex
am

in
ed

 th
e 

ef
fe

ct
iv

en
es

s 
of

 th
e 

Pi
tt

 s
pe

ak
in

g-
cu

ff
ed

 
tr

ac
he

os
to

m
y 

tu
be

.

O
bs

er
va

tio
na

l s
tu

dy
(n

 =
 1

0)
A

du
lt 

(3
2-

65
 y

ea
rs

) d
iv

id
ed

 in
to

 
tw

o 
gr

ou
ps

: 5
 p

at
ie

nt
s 

w
ith

 
ne

ur
om

us
cu

la
r d

is
ea

se
 a

nd
 5

 
pa

tie
nt

s 
w

ith
ou

t.
(P

itt
 s

pe
ak

in
g-

cu
ff

ed
 

tr
ac

he
os

to
m

y®
)

5/
10

 p
at

ie
nt

s 
ac

hi
ev

ed
 in

te
lli

gi
bl

e 
w

hi
sp

er
 o

r s
pe

ec
h;

 n
on

e 
of

 
th

e 
5 

pa
tie

nt
s 

w
ith

 a
nd

 a
ll 

5 
w

ith
ou

t e
vi

de
nc

e 
of

 n
eu

ro
m

us
cu

la
r 

di
se

as
e 

w
ith

 a
n 

ai
rf

lo
w

 o
f 4

-6
 l/

m
in

.
C

om
pl

ic
at

io
ns

 (0
/1

0)
: N

o 
co

m
pl

ic
at

io
ns

 o
cc

ur
re

d,
 li

ke
 le

ak
ag

e 
th

ro
ug

h 
st

om
a 

or
 to

 p
ar

at
ra

ch
ea

l t
is

su
e.

 A
irf

lo
w

 h
ig

he
r t

ha
n 

8 
l/

m
in

 c
au

se
d 

di
sc

om
fo

rt
 (n

o 
pa

tie
nt

 n
um

be
rs

).

Th
e 

Pi
tt

 tr
ac

he
os

to
m

y 
tu

be
 

fa
ile

d 
to

 in
du

ce
 s

pe
ec

h 
in

 
tr

ac
he

os
to

m
is

ed
 p

at
ie

nt
s 

w
ith

 
ne

ur
om

us
cu

la
r d

is
ea

se
 d

ue
 to

 
ar

tic
ul

at
or

y 
di

ff
ic

ul
tie

s.

Sz
ac

ho
w

ic
z 

et
 a

l (
19

83
)

M
in

ne
ap

ol
is

, 
U

ni
te

d 
St

at
es

 o
f 

A
m

er
ic

a

Ev
al

ua
te

 in
te

lli
gi

bl
e 

sp
ee

ch
 w

ith
 

m
od

ifi
ed

 tr
ac

he
os

to
m

y 
tu

be
.

O
bs

er
va

tio
na

l s
tu

dy
(n

 =
 1

0)
Pa

tie
nt

s 
(1

4-
80

 y
ea

rs
) i

n 
ac

ut
e 

an
d 

ex
te

nd
ed

 c
ar

e 
fa

ci
lit

ie
s.

 
9/

10
 w

er
e 

ve
nt

ila
to

r d
ep

en
de

nt
.

(C
om

m
un

i-T
ra

ch
 I®

)

8/
10

 h
ad

 in
te

lli
gi

bl
e 

sp
ee

ch
 w

ith
 6

-8
 l/

m
in

.
2/

10
 u

ns
uc

ce
ss

fu
l; 

on
e 

ha
d 

gr
an

ul
at

io
n 

tis
su

e 
be

tw
ee

n 
th

e 
vo

ca
l 

co
rd

s,
 a

nd
 o

ne
 h

ad
 M

ya
st

he
ni

a 
G

ra
vi

s 
an

d 
co

ul
d 

no
t v

ol
un

ta
ril

y 
m

ov
e 

vo
ca

l c
or

ds
.

C
om

pl
ic

at
io

ns
 (0

/1
0)

: N
o 

co
m

pl
ic

at
io

ns
 w

er
e 

ob
se

rv
ed

 re
la

te
d 

to
 

tr
ac

he
os

to
m

y 
an

d 
its

 s
pe

ak
in

g 
ai

r s
up

pl
y 

sy
st

em
.

Pa
tie

nt
s 

w
ith

 n
or

m
al

ly
 

fu
nc

tio
ni

ng
 la

ry
nx

 a
nd

 n
o 

up
pe

r 
ai

rw
ay

 o
bs

tr
uc

tio
n 

w
er

e 
ab

le
 to

 
sp

ea
k 

in
te

lli
gi

bl
y.

Fe
ne

ck
 &

 S
co

tt
(1

98
3)

Lo
nd

on
, U

ni
te

d 
K

in
gd

om

D
es

cr
ib

e 
tr

ac
he

al
 d

ila
ta

tio
n 

fo
llo

w
in

g 
in

ad
ve

rt
en

t 
co

nn
ec

tio
n 

of
 c

on
tin

uo
us

 
ox

yg
en

 fl
ow

 to
 th

e 
cu

ff
.

C
as

e 
st

ud
y

(n
 =

 1
)

A
 5

8-
ye

ar
-o

ld
 c

on
sc

io
us

 fe
m

al
e 

on
 m

ec
ha

ni
ca

l v
en

til
at

io
n 

in
 

th
e 

IC
U

(P
or

te
x 

'v
oc

al
 a

id
' t

ra
ch

eo
st

om
y)

1/
1 

sa
tis

fa
ct

or
y 

vo
ic

e 
w

ith
 2

-4
 l/

m
in

. U
se

d 
th

e 
“v

oc
al

 a
id

” 
tr

ac
he

os
to

m
y 

de
vi

ce
 to

 c
om

m
un

ic
at

e 
ea

si
ly

 w
ith

 s
ta

ff
 a

nd
 

vi
si

to
rs

 a
nd

 w
as

 h
ap

py
 w

ith
 it

.
A

dv
er

se
 e

ve
nt

 (1
/1

): 
A

ft
er

 3
 d

ay
s 

th
e 

cu
ff

 b
ur

st
 d

ue
 to

 th
e 

m
is

co
nn

ec
tio

n 
of

 c
on

tin
uo

us
 g

as
 to

 th
e 

pi
lo

t t
ub

e 
to

 th
e 

cu
ff

, 
re

su
lti

ng
 in

 tr
ac

he
al

 d
is

te
nt

io
n.

M
is

co
nn

ec
tio

n 
of

 c
on

tin
uo

us
 

ox
yg

en
 fl

ow
 c

au
se

d 
th

e 
cu

ff
 to

 
bu

rs
t a

nd
 d

ila
te

 th
e 

tr
ac

he
a.

TA
B

LE
 1

 
(C

on
tin

ue
d)

(C
on

tin
ue

s)



     |  21PETOSIC et al.

3.3 | Critical appraisal

The overall quality of evidence across the body of evidence accord-
ing to GRADE is presented in Table 2 and in sections related to re-
spective outcome measures.

3.4 | Effect on speech

Overall, 115/131 (88%) patients in the 14 studies reporting patient 
numbers were able to communicate with an audible voice or whis-
per using ACV, ranging from 50% to 100% in the individual stud-
ies.6-8,12-19,21,22,24 McGrath et al (2019) reported speech or whisper 
in 66/91 (72,5%) ACV-episodes.6 Safar and Grenvik (1975) reported 
that “most” out of “about 25 patients” included could voice success-
fully.9 Sparker et al (1987) reported that all 19 subjects with talking 
tracheostomy tube could speak, whereas 15 communicated success-
fully with the system.14 Airflow ranged from 1 to 15 l/min, and both 
compressed oxygen and air were used.6-9,12,13,15-20,22,24

Overall, 16 patients were unable to speak with ACV and the 
reasons were reported in nine out of these 16 patients. Reported 
reasons included permanent laryngeal injury due to inhalation/burns 
and trauma (one),7 severe flaccid dysarthria (one),24 tracheal air leak 
(one),8 vocal cord paralysis (two),15,17 excessive secretions (one),15 
granulation tissue between the vocal cords (one)17 and unspecified 
laryngeal pathology (two).13

The overall quality of evidence for the effect on speech accord-
ing to GRADE was moderate (Table 2).

3.5 | Quality of life

Two RCTs including 75 patients reported V-RQOL and QOL-MV.20,23 
In the first pilot RCT there were no significant differences between 
the intervention (n = 15) and control groups (n = 10).20 A statisti-
cally significant improvement in V-RQOL and QOL-MV from pre to 
post ACV (n = 22) compared to a control group that did not tolerate 
a one-way speaking valve (n = 15) (P =  .01 and 0.04, respectively) 
was found in the second RCT.23 This comparison is, however, not 
quantified in the paper. Mean V-RQOL in the intervention-group 
changed from 26.59 pre-treatment (n = 25) to 42.5 post-treatment 
(n = 22), and from 26.67 (n = 25) to 32.26 (n = 25) in the control 
group. Change in mean QOL-MV was 44.65 to 50.24 in the interven-
tion- and from 42.78 to 49.41 in the control group.23 P-values for 
these changes were not reported in the paper.

The overall quality of evidence for the effect on QOL according 
to GRADE was very low (Table 2).

3.6 | Safety

Two adverse events were reported in two patients.18,22 Subcutaneous 
emphysema occurred in a patient with a malpositioned tracheostomy St
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y
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tube where the suction port was located outside the tracheal lumen, 
allowing gas flow to spread subcutaneously.18 Tracheal distention 
was reported in a case where continuous airflow was incorrectly 
connected to the cuff line, resulting in cuff rupture and tracheal 
distention.22

Complications or problems occurred in 20/75 (27%) patients 
during correct use of the method in the eight studies reporting pa-
tient numbers,7,8,14-17,19,24 and in 25/91 (27,5%) ACV trials in one 
study.6 Complications included discomfort, which was reported in 
10/91 ACV-episodes6 and in two patients.8,19 Discomfort was also 
reported in an unspecified number of patients with the use of airflow 
higher than 8 l/min.9,16 Excessive secretions in the oropharynx was 
reported in 9/91 episodes6 and in nine patients.14,15 Cuff breakage 
was reported in five patients after one to eight weeks.14 Air leak 
around the stoma was reported in 2/91 episodes,6 and in seven pa-
tients, of which five were due to cuff breakage.14 Swallowing of air 
which resulted in burping was reported in one patient7; subglottic 
air-trapping in one patient with laryngospasm24; and retching and 
nausea, which was described as a risk in a few unspecified cases7,15,24 
and specified by McGrath et al (2019) in 3/91 episodes.6 Fatigue was 
experienced by one patient who also reported discomfort19 and by 
an unspecified number of other patients.24 However, these patients 
were able to communicate basic needs in short sentences.19,24

The overall quality of evidence according to GRADE was mod-
erate and low for complications and very low for adverse events 
(Table 2).

4  | DISCUSSION

The main finding was that most patients were able to communicate 
verbally with ACV.6-8,12-19,21,22,24 Furthermore, ACV could improve 
V-RQOL and QOL-MV.23 Several minor complications (eg, discom-
fort, excessive secretion, cuff breakage) were described.7,8,14-17,19,24 
Moreover, two serious adverse events (ie, tracheal distention and 
subcutaneous emphysema) resulted from the incorrect application 
of the method and incorrectly placed tracheostomy.18,22 Overall 
quality of evidence according to GRADE ranged from moderate to 
very low.

In a selected patient population, ACV was effective in enabling 
audible voice or whisper in 115 of 131 (88%) of patients dependent 
on a cuffed tracheostomy after not being able to voice before the 
introduction of ACV.6-8,12-19,21,22,24 Although no randomised con-
trolled trials assessing the effect on speech were found, the patients 
in the observational studies served as their own controls by being 
able to communicate verbally with ACV after not being able to speak 
before the introduction of the method. Nevertheless, the included 
studies were small observational studies and the overall quality 
of evidence was moderate. Moreover, the reported voice quality 
achieved by patients was insufficiently specified in the studies to 
compare the results. Voice quality, from audible whisper to normal 
voice, is dependent upon vocal cord health and mobility, oromotor 
function, laryngeal muscle strength25 and adequate subglottic air 

pressure7 and thus airflow used. Most studies did not quantify these 
aspects or attempt to measure voice output, and those that did used 
different tools.6,7,12,13,23 The high proportion (88%) of patients able 
to communicate verbally may reflect the selected population being 
alert and trying to communicate, in addition to adequate vocal tract 
function. Gordan (1984) reported the lowest proportion (50%) of pa-
tients with intelligible speech, with none of the patients with neuro-
muscular disease being able to communicate with ACV.16 This result 
may reflect the severity or duration of disease and underlines the 
need for careful patient selection.

Verbal communication in tracheotomised patients has tradition-
ally required deflation of the cuff, which may not be tolerated by 
all ICU patients. Alternative communication methods such as body 
language, lip-reading, charts, tablets, and writing have limitations 
and when not leading to successful communication, can increase 
patient frustration and distress.2,3,26 The restoration of voice may 
empower the vulnerable population of conscious patients unable to 
communicate.23 In addition, lack of precise verbal communication 
may represent a barrier for HCP in performing symptom assess-
ment27 which could be counteracted by ACV. According to Pandian 
(2020) V-RQOL and QOL-MV improved amongst patients from pre 
to posttest use of ACV.23 This study, however, suffers from a very 
high risk of bias, and further QOL-research is warranted.

The reported minor complications such as discomfort, excessive 
secretions, stomal air leak, burping, subglottic air trapping, retching, 
and nausea6-8,15,19,24 will seldom override the benefits of the ability 
to speak in this population. Patient discomfort may be inevitable in 
intensive care28 and should not necessarily be categorised as a com-
plication or problem in relation to safety, but rather identified as an 
area in which comfort may be enhanced. The inability to commu-
nicate may in itself contribute to patient discomfort.28 Facilitating 
speech may enhance safety, comfort, and quality of care, by enabling 
both self-expression and communication of symptoms to HCP.27,29

The most serious adverse events described were subcutaneous 
emphysema,18 and cuff rupture following an incorrect procedure.22 
These adverse events were not caused by the ACV method itself, but 
by procedure deviation and incorrectly placed tracheostomy.18,22 A 
delay of 48 hours after tracheotomy is recommended to reduce the 
risk of subcutaneous emphysema.8,9 In actual fact, this complication 
occurred several days after tracheotomy in one case report, but as 
a result of a malpositioned tracheostomy tube.18 This emphasises 
the need for careful monitoring of the patient and the tracheostomy 
both prior and during ACV. Optimal timing for introducing ACV is 
not established, and McGrath et al (2019) suggest ACV could be 
attempted earlier assuming the stoma site is healing well, thereby 
enabling earlier vocalisation and laryngeal function benefits without 
significantly increasing the risk of complications.6

Neither optimal airflow nor duration of each ACV-episode to 
achieve benefits and avoid complications have been established. 
ACV has in studies been limited to 10-15  minutes to mitigate 
concerns about airflow drying the laryngeal mucosa.6 However, 
McGrath et al (2019) did not observe any short-term evidence of 
laryngeal drying or laryngeal complications related to ACV with 
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airflow up to 5 l/min and duration up to 15 minutes, demonstrated 
on follow-up fibre optic endoscopic evaluation of swallowing 
(FEES).6 Safar and Grenvik (1975) stated that up to 10 l/min may be 
necessary to achieve vocalisation,9 and Leder (1990) and Leder and 
Traquina (1989) showed increased voice intensity with increased air-
flow from 5 l/min to 10 and 15 l/min.12,13 A gradual increase from 2 
up to 5 l/min to reduce complications and patient discomfort seems 
reasonable and safe, but may not be sufficient to generate voice. 
According to the UK guidelines, an SLT should always be involved in 
the initial assessment of ACV to determine laryngeal function and 
safety.25 Limited availability of SLT may however delay the initiation 
of ACV. The presence of continuous monitoring by appropriately ed-
ucated HCP ensures that potential complications would be promptly 
detected and acted upon. Education could be provided in already 
existing educational sessions, and by social media for sharing educa-
tive YouTube videos.30 An educational video of the ACV procedure 
made by the SLTs from the UK National Tracheostomy Safety Project 
is available on YouTube.31

4.1 | Limitations and strengths

This scoping review was restricted to the effect of ACV on speech, 
quality of life, and safety issues and has several limitations. First, 
it was performed as part of a planned mini or hospital-based HTA 
which was registered in the Norwegian national database for HTA. 
However, no protocol was registered or published prior to initiation. 
Second, most of the included studies were small non-randomised 
studies with high risk of bias and thus with moderate to a very low 
quality of evidence. Several of the included studies were old with un-
clear or unreported data, making the extraction of data challenging.

Last, we may have missed relevant studies due to the restriction 
to English and Scandinavian languages only in our literature search.

A strength of this scoping review is the multidisciplinary make-up 
of the review group ensuring a variety of relevant HCP perspectives 
on the literature. The scoping review's results contribute to the 
somewhat limited existing knowledge and recent literature about 
ACV as a method for facilitating speech in patients with a cuffed 
tracheostomy. Despite the low evidence of the summarised studies, 
they did provide detailed descriptions of the ACV technique which 
was regarded as very similar even in the older studies8,9 and similar 
to the technique used today. This adds to the replicability of ACV 
both in research and clinical settings.

5  | CONCLUSION

In this scoping review including 17 studies and 231 patients, it was 
found that most patients were able to communicate verbally with 
ACV. The overall quality of evidence was moderate. The quality of 
evidence of an improvement in V-RQOL and QOL-MV with ACV 
was very low. Several minor complications and two serious ad-
verse events were reported. Quality of evidence regarding these 

outcomes was low and very low, respectively. Further research into 
the effectiveness of ACV on verbal communication and early laryn-
geal rehabilitation is warranted, with standardised measurement of 
voice, QOL, and reporting of complications.
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