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Page no. 91

Erector spinae plane block as 
analgesic adjunct for traumatic 
rib fractures in intensive care unit

Sir,
We would like to share a case series of four morbidly obese 
patients with traumatic rib fractures requiring respiratory support 
in the intensive care unit (ICU) and they received erector spinae 
plane (ESP) block[1] as analgesic adjunct. They were males 
with median age (interquartile range, IQR), 56 (42–61) years 
and median body mass index, BMI (IQR) 35.2 (33.0–36.9) 
kg/m2. They had sustained polytrauma [Table 1] secondary 
to motor vehicle accidents with multilevel rib fractures and 
other injuries. They also had multiple comorbidities, required 
oxygen therapy with non-invasive ventilatory (NIV) support, 
therefore, being closely monitored in ICU. They received 
multimodal analgesia regime—intravenous patient-controlled 
analgesia (PCA) morphine, regular doses of paracetamol, 
tramadol plus nonsteroidal anti inflammatory drugs (NSAIDs) 
or coxib since hospital admission. Despite the above analgesic 

regime, they still experienced severes pain. The median pain 
scores using numerical rating scale (NRS) were 6.5/10 (IQR 
5.25–7.75) at rest and 9/10 (IQR 7.25–10) during movement. 
The mean daily morphine consumption prior to block was 48 
mg (±8 mg). ESP block was given on day 2 of ICU admission 
because of unsatisfactory pain control, poor cough effort with 
difficulty to perform chest physiotherapy and requiring NIV 
support.

The blocks were performed using a 10-5 MHz 38 mm linear 
probe (Sonosite M-Turbo, Bothell, Washington, USA) and 
an 80 mm, 18-gauge Tuohy epidural needle (Perifix Filter 
set, BBraun, Melsungen, Germany) with in-plane needling 
technique. Patients were placed either in sitting or lateral 
position, adjusted according to their comfort level as they had 
multiple injuries and skin wound affecting the positioning. 
The transverse process of the 3rd or 4th thoracic vertebra was 
identified. Muscle layers of trapezius, rhomboids major, and 
erector spinae were identified, and the fascial plane beneath 
the erector spinae muscle was entered with the Tuohy epidural 
needle inserted from cranial to caudal direction. The needle 
placement was confirmed with pumping effect within the 

mubeen.shaikh
Rectangle



Letters to Editor

1087Indian Journal of Anaesthesia | Volume 64 | Issue 12 | December 2020

Page no. 92

Ta
bl

e 
1:

 C
as

e 
de

sc
rip

tio
n

C
as

e
D

em
og

ra
ph

ic
 

an
d 

co
m

or
bi

di
tie

s

M
aj

or
 in

ju
rie

s 
su

st
ai

ne
d

Si
te

 o
f 

ES
P 

bl
oc

k*

A
na

lg
es

ic
 m

ed
ic

at
io

n 
pr

io
r 

to
 E

SP
 b

lo
ck

 &
 th

e 
bl

oc
k 

tim
in

g

R
es

pi
ra

to
ry

 s
up

po
rt

 a
nd

 th
e 

be
st

 d
ai

ly
 

pa
rt

ia
l p

re
ss

ur
e 

of
 o

xy
ge

n 
(P

O
2)

 le
ve

l 
in

 IC
U

Pa
in

 s
co

re
 a

nd
 2

4 
ho

ur
s 

m
or

ph
in

e 
co

ns
um

pt
io

n

A
38

 y
ea

rs
 

ol
d,

 m
al

e;
 

un
de

rly
in

g 
D

M
, 

m
or

bi
d 

ob
es

ity
;

AS
A 

III

M
ul

tip
le

 r
ib

s 
fra

ct
ur

es
 (

Le
ft 

1st
-7

th
, 

10
th
-1

1th
, r

ig
ht

 1
st
 r

ib
) 

w
ith

 b
ila

te
ra

l 
lu

ng
 c

on
tu

si
on

, l
ef

t h
em

ot
ho

ra
x 

(o
n 

ch
es

t d
ra

in
), 

m
in

im
al

 b
ila

te
ra

l 
pn

eu
m

ot
ho

ra
x 

an
d 

le
ft 

ve
rte

br
ae

 
tra

ns
ve

rs
e 

pr
oc

es
s 

C
7 

& 
T1

 
fra

ct
ur

e

Le
ft

O
ra

l p
ar

ac
et

am
ol

 1
 g

 Q
ID

, 
C

el
eb

re
x 

20
0 

m
g 

BD
, C

ap
 

tra
m

ad
ol

 5
0 

m
g 

TD
S,

 P
C

A 
m

or
ph

in
e;

 E
SP

 b
lo

ck
 w

as
 

gi
ve

n 
on

 D
2

D
1:

 H
FM

 O
2 

an
d 

su
bs

eq
ue

nt
ly

 p
ut

 o
n 

N
IV

-C
PA

P,
 b

as
el

in
e 

PO
2 

le
ve

l 8
4 

m
m

H
g 

on
 H

FM
;

D
2:

 N
IV

-C
PA

P 
PO

2 
le

ve
l 1

50
 m

m
H

g;
D

3:
 V

M
 5

0%
, P

O
2 

le
ve

l 1
10

 m
m

H
g;

D
4:

 V
M

30
%

, P
O

2 
le

ve
l 1

05
 m

m
H

g;
D

5:
 N

PO
2,

 P
O

2 
le

ve
l 1

10
 m

m
H

g
D

6:
 N

PO
2,

 P
O

2 
le

ve
l 1

15
 m

m
H

g;
 E

SP
 

ca
th

et
er

 w
as

 r
em

ov
ed

;
D

7:
 N

PO
2,

 P
O

2 
le

ve
l 1

05
 m

m
H

g

D
1:

 7
(R

)/1
0(

M
), 

58
 m

g;
D

2:
 7

(R
)/1

0(
M

) 
pr

e-
bl

oc
k,

 
2(

R
)/4

(M
) 

po
st

 b
lo

ck
, 3

6 
m

g;
D

3:
 2

(R
)/4

(M
), 

32
 m

g;
D

4:
 2

(R
)/3

(M
), 

26
 m

g;
D

5:
 2

(R
)/3

(M
), 

20
 m

g;
D

6:
 2

(R
)/4

(M
), 

22
 m

g;
D

7:
 2

(R
)/3

(M
), 

16
 m

g;

B
62

 y
ea

rs
 

ol
d,

 m
al

e;
 

un
de

rly
in

g 
m

aj
or

 
de

pr
es

si
on

, 
D

M
, m

or
bi

d 
ob

es
ity

;
AS

A 
III

Le
ft 

he
m

ot
ho

ra
x 

w
ith

 m
ul

tip
le

 r
ib

s 
an

d 
st

er
na

l -
 a

nt
er

io
r 

le
ft 

1st
 r

ib
, 

an
te

rio
r 

le
ft 

6th
 r

ib
, a

nd
 p

os
te

rio
r 

le
ft 

3rd
 to

 7
th
 r

ib
s 

(o
n 

ch
es

t d
ra

in
); 

Le
ft 

di
st

al
 3

rd
 c

la
vi

cl
e 

fra
ct

ur
e,

 
st

er
nu

m
 b

od
y 

fra
ct

ur
e;

 G
ra

de
 1

 
sp

le
en

 in
ju

ry
; R

ig
ht

 d
is

ta
l 3

rd
 ti

bi
a 

fib
ul

a 
fra

ct
ur

e;
 A

cu
te

 k
id

ne
y 

in
ju

ry
 

se
co

nd
ar

y 
to

 r
ha

bd
om

yo
ly

si
s

Le
ft

In
tra

ve
no

us
 p

ar
ac

et
am

ol
 1

 
g 

Q
ID

, i
nt

ra
ve

no
us

 tr
am

ad
ol

 
50

 m
g 

TD
S,

 o
ne

 d
ay

 tr
ia

l o
f 

D
ex

m
ed

et
om

id
in

e 
in

fu
si

on
 

(m
ax

 d
os

e 
0.

6 
m

cg
/k

g/
ho

ur
); 

pa
tie

nt
 w

as
 in

iti
al

ly
 o

n 
PC

A 
Fe

nt
an

yl
 (

20
0 

m
cg

 u
sa

ge
 

w
ith

in
 4

 h
ou

rs
, n

ot
 e

ffe
ct

iv
e)

 
th

en
 c

ha
ng

ed
 to

 P
C

A 
m

or
ph

in
e;

 E
SP

 b
lo

ck
 w

as
 

gi
ve

n 
on

 D
2 

D
1:

 H
FM

 O
2 

an
d 

su
bs

eq
ue

nt
ly

 p
ut

 o
n 

N
IV

-B
iP

AP
, b

as
el

in
e 

PO
2 

le
ve

l 8
0 

m
m

H
g 

on
 H

FM
;

D
2:

 N
IV

-B
iP

AP
, P

O
2 

le
ve

l 1
64

 m
m

H
g;

D
3:

 V
M

40
%

, P
O

2 
le

ve
l 1

35
 m

m
H

g;
D

4:
 V

M
40

%
, P

O
2 

le
ve

l 1
10

 m
m

H
g;

D
5:

 N
PO

2,
 P

O
2 

le
ve

l 9
5 

m
m

H
g

D
6:

 N
PO

2,
 P

O
2 

le
ve

l 1
12

 m
m

H
g;

 E
SP

 
ca

th
et

er
 w

as
 r

em
ov

ed
;

D
7:

 N
PO

2,
 P

O
2 

le
ve

l 1
20

 m
m

H
g;

 P
C

A 
m

or
ph

in
e 

w
as

 d
is

co
nt

in
ue

d;
D

8:
 N

PO
2 

D
1:

 8
(R

)/1
0(

M
), 

48
 m

g;
D

2:
 8

(R
)/9

(M
) 

pr
e-

bl
oc

k,
 2

(R
)/4

(M
) 

po
st

 b
lo

ck
, 2

9 
m

g;
D

3:
 2

(R
)/4

(M
), 

25
 m

g;
D

4:
 2

(R
)/4

(M
), 

26
 m

g;
D

5:
 2

(R
)/4

(M
), 

22
 m

g;
D

6:
 1

(R
)/2

(M
), 

8 
m

g;
D

7:
 1

(R
)/2

(M
), 

5 
m

g;

C
55

 y
ea

rs
 

ol
d,

 m
al

e;
 

un
de

rly
in

g 
D

M
, H

PT
, I

H
D

; 
ac

tiv
e 

he
av

y 
sm

ok
er

; A
SA

 II
I

R
ig

ht
 p

ne
um

ot
ho

ra
x 

(o
n 

ch
es

t 
dr

ai
n)

, s
ub

cu
ta

ne
ou

s 
em

ph
ys

em
a.

 
M

ul
tip

le
 fr

ac
tu

re
s:

 c
om

m
in

ut
ed

 
fra

ct
ur

es
 a

t r
ig

ht
 s

ca
pu

la
, r

ig
ht

 
po

st
er

io
r 

2nd
 r

ib
, r

ig
ht

 p
os

te
rio

r 
3rd

 
rib

, l
at

er
al

 r
ig

ht
 7

th
, 8

th
, 9

th
 r

ib
s

R
ig

ht
O

ra
l p

ar
ac

et
am

ol
 1

 g
 Q

ID
, 

C
el

eb
re

x 
20

0 
m

g 
BD

, C
ap

 
tra

m
ad

ol
 5

0 
m

g 
TD

S,
 P

C
A 

M
or

ph
in

e;
 E

SP
 b

lo
ck

 w
as

 
pe

rfo
rm

ed
 o

n 
D

2 

D
1:

 H
FM

 0
2 

an
d 

su
bs

eq
ue

nt
ly

 p
ut

 o
n 

N
IV

-B
iP

AP
, F

iO
2 

0.
6,

 b
as

el
in

e 
PO

2 
le

ve
l 

90
 m

m
H

g 
on

 H
FM

;
D

2:
 N

IV
-B

iP
AP

, F
iO

2 
0.

5,
 P

O
2 

le
ve

l 1
17

 
m

m
H

g;
D

3:
 N

IV
-B

iP
AP

, F
iO

2 
0.

4,
 P

O
2 

le
ve

l 9
7 

m
m

H
g;

D
4:

 V
M

50
%

, P
O

2 
le

ve
l 9

8 
m

m
H

g;
D

5:
 V

M
50

%
, P

O
2 

le
ve

l 9
9 

m
m

H
g;

 E
SP

 
ca

th
et

er
 w

as
 r

em
ov

ed
; P

C
A 

m
or

ph
in

e 
w

as
 d

is
co

nt
in

ue
d;

D
6:

 N
PO

2,
 P

O
2 

le
ve

l 1
07

 m
m

H
g

D
1:

 7
(R

)/8
(M

), 
38

 m
g;

D
2:

 6
(R

)/7
(M

) 
pr

e-
bl

oc
k,

 2
(R

)/4
(M

) 
po

st
 b

lo
ck

, 1
7 

m
g;

D
3:

 1
(R

)/3
(M

), 
16

 m
g;

D
4:

 1
(R

)/3
(M

), 
10

 m
g;

D
5:

 0
(R

)/2
(M

)
D

6:
 0

(R
)/3

(M
)

C
on

td
...



Letters to Editor

1088 Indian Journal of Anaesthesia | Volume 64 | Issue 12 | December 2020

Ta
bl

e 
1:

 C
on

td
...

C
as

e
D

em
og

ra
ph

ic
 

an
d 

co
m

or
bi

di
tie

s

M
aj

or
 in

ju
rie

s 
su

st
ai

ne
d

Si
te

 o
f 

ES
P 

bl
oc

k*

A
na

lg
es

ic
 m

ed
ic

at
io

n 
pr

io
r 

to
 E

SP
 b

lo
ck

 &
 th

e 
bl

oc
k 

tim
in

g

R
es

pi
ra

to
ry

 s
up

po
rt

 a
nd

 th
e 

be
st

 d
ai

ly
 

pa
rt

ia
l p

re
ss

ur
e 

of
 o

xy
ge

n 
(P

O
2)

 le
ve

l 
in

 IC
U

Pa
in

 s
co

re
 a

nd
 2

4 
ho

ur
s 

m
or

ph
in

e 
co

ns
um

pt
io

n

D
58

 y
ea

rs
 

ol
d,

 m
al

e;
 

un
de

rly
in

g 
D

M
, 

H
PT

;
AS

A 
III

Sm
al

l r
ig

ht
 p

ne
um

ot
ho

ra
x,

 
su

bc
ut

an
eo

us
 e

m
ph

ys
em

a 
an

d 
bi

la
te

ra
l l

un
g 

co
nt

us
io

n.
 M

ul
tip

le
 

rib
 fr

ac
tu

re
s 

w
ith

 fl
ai

l s
eg

m
en

ts
 -

 
an

te
rio

r 
an

d 
po

st
er

io
r 

rig
ht

 1
st
 r

ib
 

an
d 

2nd
 r

ib
s,

 p
os

te
rio

r 
an

d 
la

te
ra

l 
se

gm
en

ts
 o

f r
ig

ht
 3

rd
 r

ib
, p

os
te

rio
r 

an
d 

la
te

ra
l s

eg
m

en
ts

 o
f r

ig
ht

 8
th
 

rib
; r

ib
 fr

ac
tu

re
s 

- 
po

st
er

io
r 

rig
ht

 
4th

, p
os

te
rio

r 
5th

, 7
th
 a

nd
 9

th
 r

ib
, 

la
te

ra
l r

ig
ht

 6
th
 r

ib

R
ig

ht
O

ra
l p

ar
ac

et
am

ol
 1

 g
 Q

ID
, 

C
el

eb
re

x 
20

0 
m

g 
BD

, C
ap

 
tra

m
ad

ol
 5

0 
m

g 
TD

S,
 P

C
A 

M
or

ph
in

e;
 E

SP
 b

lo
ck

 w
as

 
pe

rfo
rm

ed
 o

n 
D

2

D
1:

 H
FM

 0
2 

an
d 

su
bs

eq
ue

nt
ly

 p
ut

 o
n 

N
IV

- 
Bi

PA
P 

Fi
O

2 
0.

5,
 b

as
el

in
e 

PO
2 

10
0 

m
m

H
g 

on
 H

FM
;

D
2:

 N
IV

-B
iP

AP
 F

iO
2 

0.
5,

 P
O

2 
10

4 
m

m
H

g;
D

3:
 N

IV
-B

iP
AP

 F
iO

2 
0.

4,
 P

O
2 

97
 m

m
H

g;
D

4:
 V

M
50

%
, P

O
2 

10
4 

m
m

H
g;

D
5:

 N
PO

2,
 P

O
2 

12
5 

m
m

H
g;

D
6:

 N
PO

2,
 P

O
2 

98
 m

m
H

g;
 E

SP
 c

at
he

te
r 

w
as

 r
em

ov
ed

;

D
1:

 5
(R

)/8
(M

), 
48

 m
g;

D
2:

 5
(R

)/8
(M

) 
pr

e-
bl

oc
k,

 2
(R

)/5
(M

) 
po

st
 b

lo
ck

, 3
4 

m
g;

D
3:

 1
(R

)/3
(M

), 
28

 m
g;

D
4:

 1
(R

)/3
(M

), 
30

 m
g;

D
5:

 1
(R

)/3
(M

), 
22

 m
g;

D
6:

 1
(R

)/4
(M

), 
16

 m
g;

*E
SP

 b
lo

ck
 w

ith
 c

at
he

te
r w

as
 p

la
ce

d 
on

 th
e 

m
os

t p
ai

nf
ul

 s
ite

 o
f i

nj
ur

y;
 D

M
, d

ia
be

te
s 

m
el

lit
us

; H
PT

, h
yp

er
te

ns
io

n;
 IH

D
, i

sc
he

m
ic

 h
ea

rt 
di

se
as

e;
 A

SA
, A

m
er

ic
an

 S
oc

ie
ty

 o
f A

ne
st

he
si

ol
og

is
ts

; B
D

, t
w

ic
e 

da
ily

; T
D

S,
 th

ric
e 

da
ily

, Q
ID

, f
ou

r t
im

es
 a

 d
ay

; P
C

A,
 p

at
ie

nt
-c

on
tro

lle
d 

an
al

ge
si

a;
 H

FM
, h

ig
h 

flo
w

 m
as

k;
 N

IV
, n

on
-in

va
si

ve
 v

en
til

at
or

; B
iP

AP
, b

ile
ve

l p
os

iti
ve

 a
irw

ay
 p

re
ss

ur
e;

 C
PA

P,
 c

on
tin

uo
us

 p
os

iti
ve

 a
irw

ay
 p

re
ss

ur
e;

 V
M

, V
en

tu
ri 

m
as

k;
 N

P,
 n

as
al

 p
ro

ng
; D

1,
 D

ay
 o

ne
 IC

U
 a

dm
is

si
on

; D
2,

 D
ay

 tw
o 

IC
U

 a
dm

is
si

on
; D

3,
 D

ay
 th

re
e 

IC
U

 a
dm

is
si

on
; D

4,
 D

ay
 fo

ur
 IC

U
 a

dm
is

si
on

; D
5,

 D
ay

 fi
ve

 IC
U

 a
dm

is
si

on
; D

6,
 D

ay
 s

ix
 IC

U
 a

dm
is

si
on

; D
7,

 D
ay

 s
ev

en
 

IC
U

 a
dm

is
si

on
; D

8,
 D

ay
 e

ig
ht

 IC
U

 a
dm

is
si

on
; R

, w
or

st
 p

ai
n 

sc
or

e 
at

 re
st

; M
, w

or
st

 p
ai

n 
sc

or
e 

at
 s

lig
ht

es
t m

ov
em

en
t

fascial plane following hydrodissection and small boluses of 
local anaesthetic. A total bolus of 40 ml of ropivacaine 0.375% 
was delivered within the fascial plane and an indwelling Perifix 
epidural catheter was threaded-in and anchored with 4 cm 
tip in the fascial plane with transparent film dressing (3M 
Tegaderm, Maplewood, Minnesota, USA) [Figure 1]. ESP 
block is a fascial plane block which relies on high volume low 
concentration local anaesthetic to exert its analgesic efficacy. 
Luftig et al.[2] recommended a 40 ml local anaesthetic regime 
for patient above 70 kg in unilateral ESP block. All patients 
experienced significant pain reduction within 30 min after the 
block [Figure 1]. A continuous infusion of 8 ml/h ropivacaine 
0.2% was run with intermittent bolus of 10 ml ropivacaine 0.2% 
every 12 h. The intermittent bolus was delivered manually by 
a trained staff nurse to avoid patient confusion with the PCA 
morphine device plus no available programmed infusion pump. 
The median pain scores after ESP block were 2/10 (IQR 2 – 
2) at rest and 4/10 (IQR 4.0–4.75) during movement. The pain 
score remained mild to moderate over the next few days. As 
patients also had other injuries [Table 1], it would be difficult 
to achieve zero pain score although other injury sites were not 
the predominant pain area. Therefore, the mean daily morphine 
consumption only reduced gradually after ESP block [Table 1]. 
The median length of ICU stays were 6.5 days (IQR 6–7.75). 
The median duration of NIV support was 2.5 days (IQR 2–3).

Figure 1: (a) Poor sonoanatomy of the erector spinae plane (ESP) 
despite optimal adjustment of the ultrasound settings, probe selection 
and manipulation. The ESP is located deeper (>4 cm). The 18G Tuohy 
needle is vaguely seen in the trajectory pathway. (b) Sonoanatomy of 
ESP with catheter in a thin lady (unrelated case), a stark difference of 
sonoanatomy between a lean and an obese patient. (c) Patient B is on 
non-invasive ventilator support. Inset – The monitors showed drastic 
reduction of blood pressure after the ESP block because his pain was 
alleviated and stress response attenuated

c

ba
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Traumatic rib fractures are very painful. Inadequate pain 
control would impair breathing, adequate coughing with 
clearance of pulmonary secretions and compliance with 
chest physiotherapy. Consequently, patient would be at risk 
of secondary pulmonary complications, that is, atelectasis, 
pneumonia, respiratory failure, and the need for respiratory 
support. Effective analgesia may help to improve a patient’s 
respiratory mechanics and to avoid intubation of the trachea 
for ventilatory support and therefore may dramatically alter 
the course of recovery. Multimodal systemic analgesics with 
intravenous patient-controlled opioid has been the mainstay 
of pain management and they are usually sufficient for healthy 
individuals with one to two fractured ribs.[3] However, for 
more than three to four fractured ribs, studies and experience 
have reaffirmed that regional techniques like thoracic epidural, 
thoracic paravertebral, serratus anterior plane, and intercostal 
blocks provide superior analgesia.[3,4] Regional techniques are 
particularly useful in elderly patients, patients with multiple 
rib fractures, and in patients with severe pain or compromised 
pulmonary function.[3] However, epidural analgesia and 
paravertebral block may not be feasible in the presence 
of anti-coagulation, multisystem trauma, haemodynamic 
instability, or in patients unable to be optimally positioned.[3] 
ESP block was the most feasible regional technique in our 
case series because patients were obese. The quality of the 
ESP sonoanatomy was already below average and located 
deeper (>4 cm) [Figure 1] despite optimal adjustment of 
the ultrasound settings (knob), probe selection, and probe 
manipulation. The paravertebral space which is anatomically 
located deeper than ESP could not be properly visualised 
during scout scan, therefore we did not attempt paravertebral 
blocks. A literature review showed that there are three case 
reports[5-7] and one retrospective cohort study[8] about the use 
of ESP block for pain relief in rib fractures.
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