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Abstract:
There has been a significant shift away from epidural analgesia following open abdominal surgery within an enhanced 
recovery programme. Various alternative techniques have been reported but suffer from limitations. Continuous erector 
spinae plane block have been described in lower abdominal surgery.  Adult patients undergoing open upper abdominal 
surgery,where thoracic epidural analgesia was refused or contraindicated, were offered continuous erector spinae anal-
gesia. Surgical procedures included radical nephrectomy via a roof top incision, open nephrectomy via flank incision, 
liver resection, radical cystectomy and emergency laparotomy.Although erector erector spinae plane analgesia provides 
some visceral analgesia, it may be premature to rule that eerector spinae plane analgesia can provide effective viscer-
al analgesia and thereby avoid opioid supplementation following major open abdominal surgery. Continuous erector 
spinae plane analgesia may have the potential to be the analgesic technique of choice for providing somatic analgesia 
following any surgery on the abdomen.
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Introduction

 Optimal dynamic analgesia is recognised as the key to 
enhanced recovery following open abdominal surgery[1]. In the 
last decade, there has been a significant shift away from thoracic 
epidural analgesia (TEA) that has been long considered as the 
gold standard[2,3]. Various techniques have tried to replicate the 
analgesic efficacy of TEA. They include transversus abdominis 
plane analgesia (TAP), rectus sheath analgesia (RS), wound in-
fusion analgesia (WI) and transmuscular quadratus lumborum 
(TQL) analgesia[3-8]. However each of these techniques has spe-
cific limitations that prevent them from being the analgesic tech-
nique of choice for all open abdominal surgeries. 
 Chin et al first described erector spinae plane (ESP) 
block for providing analgesia following ventral hernia repair[9]. 
Restrepo-Garces et al have described continuous ESP analge-
sia following lower abdominal surgery[10]. The authors present 
a report on continuous erector spinae plane analgesia for pro-
viding peri-operative pain relief following different major open 
abdominal surgeries where epidural analgesia was either refused 
or contraindicated. 

Methods

 Adult patients scheduled for major open abdominal 
surgery under one of the authors (NG) in whom thoracic epi-
dural analgesia was contraindicated or refused were offered con-
tinuous erector spinae analgesia. Detailed explanation about the 
novel technique was provided to the patient and written consent 
obtained.
 Open surgical procedures included radical nephrecto-
my with inferior vena cava exploration, liver resection, open 
nephrectomy utilising a flank incision, radical cystectomy with 
ileal conduit formation and emergency laparotomy. Patients 
undergoing a flank incision received continuous ESP analgesia 
through a single catheter.
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 Dermatomal testing was performed with ethyl chloride 
when the patient was in the post anaesthesia care unit.

Technique
 The ESP catheters were inserted with the patient awake. 
The patient was positioned sitting and the skin of the upper back 
was prepared with 2% chlorhexidine solution. Counting down 
from the spine of seventh cervical vertebrae, the spine of the 
seventh thoracic vertebrae (T7) was identified. This correspond-
ed to the tip of the scapular spine. A high frequency (5-10 MHz) 
ultrasound probe (S-NerveTM; SonoSite Inc., Bothell, WA, 
USA) was placed across the T7 spine and the probe was moved 
laterally to identify the T7 transverse process. Thereafter, the 
probe was moved to a vertical alignment and the erector spinae 
muscle was visualised lying underneath the trapezius muscle. A 
16-G, 8-cm Tuohy needle (Portex; Smiths Medical International 
Ltd, Kent, UK) was then introduced medially in the plane of 
the ultrasound beam and directed towards the transverse process. 
Once the needle was underneath the anterior fascia of the erector 
spinae muscle, 10 ml of saline 0.9% was injected. The injec-
tate was observed spreading underneath the ES muscle lifting 
the muscle of the transverse process. A catheter (Portex; Smiths 
Medical International Ltd) was inserted into the newly formed 
space underneath the ES muscle and secured. The procedure was 
repeated on the contralateral side. Levo-bupivacaine (20 ml of 
0.375%) solution was injected into each catheter over five min-
utes prior to induction of general anaesthesia. The catheters were 
secured in front of the upper chest (Figure 1).

Figure 1: The two erector spinae catheters connected to a Y connector 
in a patient following an extensive laparotomy with the incision extend-
ing from T6-L1 dermatome

 General anaesthesia was induced following insertion of 
the ESP catheters. Intraoperative analgesia included intravenous 
morphine (0.1-0.15 mg/kg body weight). The ESP catheters 
were topped up with 15 ml of 0.25% levo-bupivacaine at the end 
of the surgery. Post-operative analgesia included an infusion of 
0.25% bupivacaine (10 ml/h) into the ESP catheters through a Y 
connector, regular acetaminophen 1g every 6 h and patient con-
trolled analgesia with morphine (PCA with morphine). Patients 
also received a bolus of 10 ml of 0.25% bupivacaine into each 
ESP catheter 12 h for 72 hours.
 Outcomes recorded included age, gender, American 
Society of Anesthesiologists (ASA) score, body mass index, 
pain scores on coughing at 12, 24, 36 and 48 hours, 48 h mor-

phine consumption, type of surgical incision and any complica-
tion with the technique.

Results

 Over a six-month period, nine adult patients in whom 
thoracic epidural analgesia was contraindicated or refused re-
ceived continuous ESP analgesia. Surgical procedures included 
radical nephrectomy (Figure 2), open nephrectomy, radical cys-
tectomy, liver resection, and emergency laparotomy. Surgical in-
cisions included extensive midline incision (thoracic dermatome 
T6 – lumbar dermatome L1), chevron incision, flank incision, 
lower midline incision (T10-L1) and rooftop incision (Figure 3).

Figure 2: Erector spinae plane catheters in a patient following radical 
nephrectomy and inferior vena cava exploration utilising a roof top in-
cision

Figure 3: The various types of surgical incisions for open abdominal 
surgery covered by erector spinae plane analgesia in this series

 The patient demographics, American Society of Anes-
thesiologists ASA scores, pain scores and 48 h morphine con-
sumption are shown in Table 1. Dermatomal testing revealed 
loss of cold sensation from Thoracic dermatome T6 to Lumbar 
L1 dermatome in the anterolateral abdominal wall in all patients.
 All patients had successful placement of ESP catheters. 
There were no complications with the technique.
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Table 1: Demographic details, opioid consumption over 48 hours (mg), 
type of surgery and incision and pain score on coughing following sur-
gery

S 
No

Age 
(y), 
Gen-
der

A
S
A

Surgery Incision 48 h 
mor-
phine 
(mg)

NRS score 
on coughing 
@ 12, 24, 36 
and 48 h

1 74, M 3 Radical Nephrectomy Rooftop 54 4, 3, 3, 2 / 10

2 66, M 3 Emg Laparotomy Midline 
(T6-L1)

36 3, 3, 2, 1 / 10

3 36, F 2 Liver Resection Chevron 24 3, 2, 1, 1 /10

4 72, M 3 Open Nephrectomy Flank 12 2, 2, 1, 1 / 10

5 57, F 3 Open Nephrectomy Flank 47 3, 2, 2, 2 / 10

6 79, M 3 Radical Cystectomy Midline 
(T10-L1)

14 5, 3, 3, 2 / 10

7 59, F 2 Radical Cystectomy Midline 
(T10-L1)

34 4, 3, 2, 2 / 10

8 64, M 3 Radical Cystectomy Midline 
(T10-L1)

50 4, 4, 3, 2 / 10

9 78, F 3 Emg Laparotomy Midline 
(T8-L1)

30 3, 2, 2, 1 / 10

ASA American Society of Anaesthesiologists, T Thoracic, L 
Lumber, NRS Numerical Rating Scale, Emg Emergency

Discussion

 The authors present the first report on continuous ESP 
analgesia following different major open upper and lower ab-
dominal surgical procedures. Pain following abdominal surgery 
has two components: somatic pain and visceral pain. Somatic 
pain arising from the anterior abdominal wall constitutes 70-75% 
of the pain and usually lasts for 72 hours following open surgery. 
Visceral pain is intense but short-lived and lasts for 24-36 hours. 
Opioids are poorly effective against somatic pain but remain the 
mainstay in the treatment of visceral pain. Although thoracic 
epidural infusion provides optimal analgesia, attenuates stress 
response from surgery and improves gastrointestinal motility, 
there are other effects that hinder enhanced recovery. These in-
clude difficulty in ambulation, intensive nursing care, analgesic 
failure (25-30%), hypotension, excessive intravenous fluid ad-
ministration and the potential risks with a neuraxial technique[11]. 
The role of TEA within an enhanced recovery programme has 
been questioned [3,11]. The result is an initiative to find alternative 
techniques to provide analgesia after major abdominal surgery. 
Transversus abdomenis plane analgesia was the first abdominal 
wall technique touted as an alternative to TEA[4]. There are two 
types of TAP analgesia: Subcostal TAP analgesia for upper ab-
dominal surgery and Posterior TAP analgesia for lower abdom-
inal surgery[4,12,13]. Although TAP analgesia is effective in pro-
viding adequate somatic cover, it has a dermatomal limitation at 
T10 level[4,12-14]. Surgical incisions that cross T10 dermatome are 
not reliably covered by TAP analgesia[4,12]. Rectus sheath analge-
sia, first described over 100 years ago, has regained popularity[5]. 
However, RS analgesia is effective only for midline incisions. 
Transmuscular quadratus lumborum analgesia is a novel tech-
nique where the catheters are inserted between the quadratus 
lumborum and psoas major muscles with the patient in a lateral 
position[6]. Although initial reports confirm a paravertebral site 

of action, the authors experience in a limited cohort suggests 
possible sparing of the upper thoracic dermatomes[7]. Wound in-
fusion analgesia lacks a pre-emptive effect and is dependent on 
surgical expertise.
 Chin et al first described ESP analgesia for abdominal 
surgery[15]. The site of action is reported to be the paravertebral 
space. We have observed intraoperative hypotension suggesting 
sympathetic blockade. Potential benefits of continuous ESP an-
algesia include pre-emptive benefit, catheters placed away from 
the surgical site, and analgesic efficacy in any type of surgical 
incision on the anterior abdominal wall.
 The lower 6 intercostal nerves innervate anterior ab-
dominal wall. The ESP plane is a high volume space with a 
vertical orientation. We have observed that the patients require 
extra bolus of local anaesthetic agents in the first 48 hours after 
surgery.
 Visceral pain following surgery on the viscera can be 
intense especially in the first 24-36 hours. Chin et al have re-
ported that ESP block could provide visceral analgesia in pa-
tients undergoing ventral hernia repair[15]. Ventral hernia repair 
involves somatic structures (anterior abdominal wall) producing 
intense somatic pain and minimal visceral pain.  Since then re-
ports in laparoscopic abdominal surgery have also reported on 
effective visceral analgesia following single shot erector spinae 
analgesia[16]. It may be premature to conclude that single shot 
ESP block can produce significant visceral analgesia. Our expe-
rience with continuous erector spinae analgesia reveals that this 
technique does provide some visceral analgesia and has a definite 
opioid sparing effect. However, continuous ESP analgesia does 
not provide effective visceral analgesia whereby one can com-
pletely avoid opioid analgesia during the first 48 hours following 
major open abdominal surgery. Our findings are supported by 
Restrepo-Garces and Chin et al.[10]. They reported on continuous 
erector spinae plane analgesia in one patient undergoing open 
lower abdominal surgery. The patient required supplemental an-
algesia with patient controlled analgesia with morphine. Despite 
receiving two supplemental analgesic agents with known opioid 
sparing effect, pregabalin and intravenous metamizole, the 48-
hour opioid consumption in their patient was 18 mg[17,18]. Thus, 
patients require supplemental visceral analgesia with opioids in 
patients receiving continuous ESP analgesia.
 Continuous ESP analgesia does provide effective so-
matic analgesia as well as some visceral analgesia thereby pro-
ducing a major reduction in postoperative opioid consumption. 
However, the unique nature of continuous ESP analgesia is that 
it could be used to provide effective somatic analgesia following 
any type of abdominal surgery. This series highlights the unique 
aspect of continuous ESP analgesia that has not been reported 
before.
 The authors accept the significant limitation of their 
small series of patients and the observational interpretation. The 
data has enabled us to design a pilot study on continuous ESP 
analgesia. We recommend randomised clinical trials to confirm 
our early findings.
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