
Intensive Care Med (2023) 49:357–359
https://doi.org/10.1007/s00134-023-06995-z

LETTER

Erector spinae plane block ameliorates acute 
gastrointestinal injury
Jing Cai1, Yangyang Wang1, Ziqing Guo1, Hongwei Zhou2* and Hua Wang1*  on behalf of the ESPAGI study 
group

© 2023 The Author(s)

Dear Editor,
Acute gastrointestinal injury (AGI) is a malfunctioning 
of the gastrointestinal tract in critically ill patients due to 
their acute illness, which could lead to organ dysfunction, 
delayed  enteral  nutrition, and increased mortality [1]. 
Sympathetic hyperactivity is involved in the occurrence 
and development of AGI, and targeting coeliac plexus 
block can alleviate gastrointestinal dysfunction [2]. The 
same benefit is also seen in patients undergoing thoracic 
epidural anesthesia (TEA) after major abdominal surgery 
[3]. However, current evidence does not support the rou-
tine use of TEA in severe patients.

In this single-centered, randomized controlled study 
(supplementary Appendix 1), erector spinae plane (ESP) 
block (Fig.  1) was first attempted for the treatment of 
critically ill patients with AGI grade II or greater severity. 
The primary outcomes were the remission and cure rates 
on days 3 and 7. The remission was defined as a decrease 
in AGI severity of more than one grade, and cure was 
defined as the disappearance of AGI symptoms and 
signs. The secondary outcomes included indicators of 
gastrointestinal function, inflammation, and clinical out-
comes. Comparison was performed using chi-square test 
for binary outcomes and Mann–Whitney U test for 

continuous outcomes. The trial was registered with Clini-
calTrials.gov (NCT04934904).

Among 100 patients enrolled, 49 in the ESP block 
group and 44 in the control group completed the study 
(supplementary Fig.  1). The baseline characteristics in 
both groups were relatively comparable (supplementary 
Table  1). The remission rate of AGI on day 3 (46.9 vs. 
20.5%), cure rate on day 7 (14.3 vs. 2.3%) and achieved 
median dosage of enteral nutrition on day 7 were 
higher in the ESP block group than in the control group 
(P < 0.05) (supplementary Table 2). The Sequential Organ 
Failure Assessment (SOFA) scores were significantly 
reduced in the ESP block group on days 3 and 7 (P < 0.05) 
(supplementary Table  3), with a marked decrease in 
28-day all-cause mortality (20.4 vs. 40.9%, P = 0.03) (sup-
plementary Fig. 2). There was no difference in prokinetic 
agents use (supplementary Table 1), opioid consumption 
or inflammatory status (supplementary Table  3) in two 
groups. ESP block catheters were performed successfully 
in all patients at the first attempt. Catheter displacement 
occurred in 2 patients (4.1%), and puncture site bleeding 
occurred in 1 patient (2%). No catheter-related infections 
were identified.

Currently, the mechanism of ESP block in improving 
AGI remains unclear. In the acute phase of critical ill-
ness, excessive circulating catecholamines could lead to 
intestinal hypo-perfusion and mucosal barrier hyper-
permeability [4]. Abdominal sympathetic nerve block 
has been proven to improve intestinal microcirculation 
and autonomic dysfunction in animal models [5]. Opioid 
analgesics have also been recognized to impair gastroin-
testinal motility. Compared with opioids alone, adjuvant 
analgesia with local nerve block can improve gastrointes-
tinal function [3]. Limitations of this study are open-label 
design, limited sample size, and the secondary outcomes 
need to be further confirmed.
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In conclusion, ESP block reduces the severity of AGI, 
improves organ dysfunction and the status of enteral 
nutrition, and potentially decreases the 28-day all-cause 
mortality in critically ill patients with AGI, making it a 
potential treatment for AGI.
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Fig. 1 Schematic illustration and ultrasound images of erector spinae plane block. a Shows the anatomy of erector spinae plane block. Ropivacaine 
(blue area) injected deep to the erector spinae muscle spreads craniocaudally in the plane, and enters the thoracic paravertebral space. b Bilateral 
blocks are performed with the patient in a left lateral position. The needle is inserted in a caudal-to-cranial direction with the ultrasound probe 
placed on the body surface of T8 transverse process. c and d Show ultrasound images of erector spinae plane block. Needle tip is placed on the 
surface of T8 transverse process, and confirmed by visualization of ropivacaine spread (blue area) lifting the erector spinae muscle off the transverse 
process. T8 the 8th thoracic vertebra, TM trapezius muscle, ESM erector spinae muscle, TP transverse process
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Zhujiang Hospital of Southern Medical University (No. 2020-KY-032), and 
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Open Access
This article is licensed under a Creative Commons Attribution-NonCommercial 
4.0 International License, which permits any non-commercial use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a 
link to the Creative Commons licence, and indicate if changes were made. The 
images or other third party material in this article are included in the article’s 
Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence 
and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen 
ses/ by- nc/4. 0/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Accepted: 24 January 2023
Published: 14 February 2023

References
 1. Reintam Blaser A, Malbrain ML, Starkopf J et al (2012) Gastrointestinal 

function in intensive care patients: terminology, definitions and manage-
ment. Recommendations of the ESICM Working Group on Abdominal 
Problems. Intensive Care Med 38:384–394. https:// doi. org/ 10. 1007/ 
s00134- 011- 2459-y

 2. Weinstabl C, Porges P, Plainer B, Werba A, Spiss CK, Seitz H (1993) Coeliac 
plexus block with bupivacaine reduces intestinal dysfunction in neuro-
surgical ICU patients. Anaesthesia 48:162–164. https:// doi. org/ 10. 1111/j. 
1365- 2044. 1993. tb068 60.x

 3. Guay J, Nishimori M, Kopp SL (2016) Epidural local anesthetics versus 
opioid-based analgesic regimens for postoperative gastrointestinal 
paralysis, vomiting, and pain after abdominal surgery: a cochrane review. 
Anesth Analg 123:1591–1602. https:// doi. org/ 10. 1213/ ANE. 00000 00000 
001628

 4. Krejci V, Hiltebrand LB, Sigurdsson GH (2006) Effects of epinephrine, 
norepinephrine, and phenylephrine on microcirculatory blood flow in 
the gastrointestinal tract in sepsis. Crit Care Med 34:1456–1463. https:// 
doi. org/ 10. 1097/ 01. CCM. 00002 15834. 48023. 57

 5. Schäper J, Ahmed R, Perschel FH, Schäfer M, Habazettl H, Welte M (2010) 
Thoracic epidural anesthesia attenuates endotoxin-induced impairment 
of gastrointestinal organ perfusion. Anesthesiology 113:126–133. https:// 
doi. org/ 10. 1097/ ALN. 0b013 e3181 de0fdd

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1007/s00134-011-2459-y
https://doi.org/10.1007/s00134-011-2459-y
https://doi.org/10.1111/j.1365-2044.1993.tb06860.x
https://doi.org/10.1111/j.1365-2044.1993.tb06860.x
https://doi.org/10.1213/ANE.0000000000001628
https://doi.org/10.1213/ANE.0000000000001628
https://doi.org/10.1097/01.CCM.0000215834.48023.57
https://doi.org/10.1097/01.CCM.0000215834.48023.57
https://doi.org/10.1097/ALN.0b013e3181de0fdd
https://doi.org/10.1097/ALN.0b013e3181de0fdd

	Erector spinae plane block ameliorates acute gastrointestinal injury
	Acknowledgements
	References




