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Abstract

block

Pancreatic cancer is often associated with intractable pain due to tumor invasion of surrounding neural structures
and visceral organs. Conventional pain management strategies, including opioids, are often insufficient and
associated with significant side effects. The erector spinae plane block (ESPB) is an inter-fascial regional anesthesia
technique that can be considered in managing abdominal pain. Besides being a simple block performed, ESPB is
also very effective because it provides visceral, somatic and neuropathic pain coverage. This case series highlights
the potential role of ESPB as an adjunctive therapy for acute pain management of pancreatic cancer patients at the
emergency department, with discussion on its technical aspect, advantages and limitations.

Keywords Acute pain in the emergency department, Pancreatic cancer, Regional anesthesia, Erector spinae plane

Introduction

Pancreatic cancer is the seventh leading cause of cancer
death worldwide with a 5-year survival rate of less than
10% [1]. Pain is present in 70-80% of the pancreatic can-
cer patients at presentation, due to tumor invasion of
surrounding structures, neural plexus and visceral organs
[2]. Pain is often severe, localized to the epigastrium, and
radiates to the back, significantly impairing quality of life.
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Conventional pain relief for pancreatic cancer is usu-
ally opioid based medications which are prescribed in up
to 75% of the patients [3]. However, strong opioids are
associated with side effects such as constipation, seda-
tion, nausea and vomiting. Besides, patients with chronic
usage of opioid develop tolerance leading to less effect
and higher usage. Hyperalgesia may also occur with
increased dosage of opioids causing worsening of pain
instead of relief [4].

The erector spinae plane block (ESPB) is an inter-fas-
cial plane block that was first described by Forero in 2016
using ultrasound guidance for thoracic neuropathic pain
[5]. Subsequently, ESPB has gained widespread use in
many types of pain including pancreatic cancer pain [6,
7]. A single shot of ESPB can decrease opioid consump-
tion for up to 24 h [8]. ESPB is relatively easy to perform
under ultrasound guidance and has a favorable safety
profile [9].

ESPB has been recognized as one of the Plan A blocks,
a set of basic regional blocks that can be performed by
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non-experts [10]. Access block had become a major
healthcare problem globally and resulted in patients stay-
ing long hours at the emergency department [11]. ESPB
can be performed by emergency physicians to relief acute
pain of terminally ill pancreatic patients while waiting for
admission to the palliative ward. This case series explores
the use of ESPB in four pancreatic cancer patients who
had refractory pain at the emergency department.

Methodology

Study design, clinical setting and ethical consideration

This is a case series of patients with pancreatic can-
cer who received ESPB at the emergency department of
Hospital Raja Permaisuri Bainun, Ipoh, Malaysia in 2024
(Table 1). Participants were conveniently sampled if they
fulfilled the selection criteria. The ESPB was performed
by emergency physicians who had received ultrasound
fellowship training by the World Interactive Network
Focused on Critical Ultrasound (WINFOCUS). Informed
consent was obtained from the patients or their next of
kin.

Participant selection

Patients with pancreatic cancer suffering from intrac-
table pain who received EPSB during their stay at the
emergency department were recruited. The patients were
excluded if they refuse to participate in the research or
were hemodynamically unstable.

Intervention
Preparation
Before starting the procedure, the patient was placed in a
lateral decubitus position. Continuous vital signs moni-
toring was placed on the patient throughout the proce-
dure with a resuscitation trolley standby in case of any
complications.

A high frequency linear probe of the ultrasound
machine (the Mindray M9, UMT-500 Plus, Germany,
2016) was selected for the procedure. The ultrasound

Table 1 Summary of cases
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probe was placed vertically with the marker pointing up
and moved laterally from the midline of the spine until
the transverse process was identified. The transverse pro-
cess of T8-T9 levels was identified by ultrasound guid-
ance from the transverse process of T12. Two layers
of muscles namely the trapezius and the erector spinae
muscles could be seen above the transverse process.

The local anesthesia used was 20 ml levobupivacaine
0.5% (100 mg) which was diluted with 20 ml of normal
saline to make a total of 40 mL of 0.25% levobupivacaine.

Procedure

Using ultrasound guidance, a 22-Gauge regional block
needle was advanced in-plane in a cranial-to-caudal
direction towards the tip of transverse process (Fig. 1).
20 ml of local anesthesia levobupivacaine 0.25% was
injected upon bony contact of the transverse process and
the spread of local anesthesia deep to the erector spinae
muscles was observed real time with ultrasound (Fig. 2).

Post procedure

Pain scores were reassessed at 10-minute intervals after
ESPB. Patient was also monitored for any bleeding or
immediate complications from the local anesthesia.

Case series

Case 1

A 62-year-old male with stage IV pancreatic adenocar-
cinoma presented with severe epigastric and back pain,
rated 9/10 on the numeric rating scale (NRS), despite
being on high-dose opioids (morphine equivalent daily
dose [MEDD] of 120 mg) and adjuvant gabapentin. Phys-
ical examination revealed tenderness in the epigastrium
and mid-back. An ultrasound-guided ESPB was per-
formed at the T8 level bilaterally using 20 mL of 0.25%
levobupivacaine on each side. The needle was advanced
in-plane to the transverse process, and local anesthesia
spread was observed real time with ultrasound. Within
30 min, the patient reported a reduction in pain score

Case Age/Sex Cancer Stage Pain Location

Pre-ES-
PB NRS

Post-ES-
PB NRS

Local
anaesthesia
(Weight)

Duration of
Relief

Opioid
Reduction

1 62/M Metastatic Epigastrium/Back

2 58/F Locally

Advanced

Epigastrium

3 70/M Metastatic Right hypochondrium

4 65/F Metastatic Upper back

9/10

9/10

9/10

9/10

1/10 50% 24h Levobupivacaine
100 mg

(60 kg)
Levobupivacaine
100 mg

(50 kg)
Levobupivacaine
50 mg

(52 kg)
Levobupivacaine
100 mg

(55 kg)

1/10 60% 15h
0/10 50% 10h

1/10 70% 12h
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Fig. 1 Ultrasound image showing the needle advancing into the T8 transverse process
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Fig. 2 Schematic diagram of local anaesthesia spread in the erector spinae plane

to 1/10. Opioid requirements decreased by 50% (MEDD
of 60 mg) over the next 24 h, and the patient reported
improved sleep and mobility. No complications were
observed.

Case2

A 58-year-old female with locally advanced pancreatic
cancer experienced intractable abdominal pain (NRS
9/10) radiating to the back. She was on a MEDD of
150 mg and reported inadequate pain control. Bilateral
ESPB at T9 was performed using 20 mL of 0.25% levobu-
pivacaine on each side. Her pain score decreased to 1/10
within 45 min, and the patient remained comfortable for
15 h. Opioid use was reduced by 60% (MEDD of 60 mg),
and the patient reported improved appetite and mood.

Case 3

A 70-year-old male with metastatic pancreatic cancer
was awaiting admission at the emergency department
for ascending cholangitis. He complained of unbearable
right hypochondrium pain (NRS 9/10). He underwent
unilateral ESPB at T8 on the affected side using 25 mL
of 0.25% levobupivacaine. Pain scores decreased to 0/10,
and opioid requirement was reduced by 50% (MEDD
from 120 mg to 60 mg) over the next 10 h. The patient
reported no adverse effects and expressed satisfaction
with the treatment.

Case 4
A 65-year-old female with a late-stage pancreatic carci-
noma under palliative care presented with unbearable
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upper back pain (NRS 9/10). While waiting for ward
admission, she received bilateral ESPB at T8 using 20 mL
of 0.25% levobupivacaine on each side without any com-
plications. Pain scores dropped to 1/10, and the patient
reported sustained pain relief for 12 h. Opioid use was
reduced by 70% (MEDD from 80 mg to 24 mg), and the
patient died peacefully the following day.

Discussion

This case series showed that ESPB is a good treatment
modality to consider when managing refractory pain in
pancreatic cancer patients. In this article, we will discuss
the role of ESPB in pancreatic malignancy with regard to
the pathophysiology, mechanism of action, advantages
and limitations.

Pathophysiology

The pathophysiology of pain in pancreatic malignancy
is complex. Visceral pain can occur due to pancreatic
duct obstruction and the surrounding viscera inflamma-
tion. Cancer extension into the peritoneum and bones
causes somatic pain. Neuropathic pain occurs due to
nerve plexus invasion by metastasis from the pancreatic
malignancy. The pain signals enter the celiac nerve plexus
at the level of T12-L1 vertebra and synapse through the
splanchnic nerves via the T5-T12 dorsal root ganglia [12].

Mechanism of action

ESPB can be performed to relieve the visceral, somatic
and neuropathic pain caused by pancreatic cancer. By
injecting local anesthetic deep to the erector spinae mus-
cle at the tip of the transverse process, three mechanisms
of action are proposed. First, somatic anesthesia is pro-
vided due to the spread to the dorsal rami; which supply
the posterior wall, and ventral rami; which supply the
anterolateral wall [5]. Second, spread to the paravertebral
space gives visceral coverage through the rami communi-
cantes which transmit sympathetic nerves [5]. Third, the
drug can also spread through the fascial plane cephalad
caudally up to 9 dermatomal levels with the median value
of 3.4 ml volume per desired vertebral level [13]. The
choice of T7-T10 levels for ESPB in these cases was based
on the anatomical location of pancreatic pain, which
often involves the upper abdomen and mid-back.

Advantages of ESPB and comparison with other techniques
Among the many types of therapy described to relieve
pain in pancreatic cancer patients, ESPB is one of the
simplest procedures that can be easily performed at the
emergency department. The effect is almost immediate
and the pain coverage extensive. All four patients experi-
enced significant pain relief and satisfaction following the
procedure. Opioid requirement was decreased 50-70%
within 24 h.
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Besides ESPB, other alternative methods had been
described to manage pain in pancreatic cancer such as
neuro-axial analgesia, celiac plexus neurolysis, periph-
eral nerve blocks and interruption of pain pathway with
percutaneous cordotomy [14]. Neuraxial analgesia, such
as intrathecal or epidural techniques, is limited by its
complications such as pneumothorax, and contraindi-
cations such as coagulopathy [12]. Another treatment is
endoscopic ultrasound-guided coeliac plexus neuroly-
sis (EUS-CPN) is a relatively invasive procedure which
involves injecting a neurolytic agent at the celiac trunk
to interrupt nociception signals [15]. Other peripheral
nerve blocks such as rectus sheath block and transverse
abdominis block only provide somatic analgesia com-
pared with ESPB, which also provides visceral coverage
[16].

Limitations

The main limitation of ESPB performed in this case series
is that pain relief is short-term. The duration of analgesia
was variable, which lasted from 10 to 24 h in the cases.
One solution is to provide continuous ESPB via catheter
placement [17]. Another method is to add adjuvants such
as dexmedetomidine or corticosteroids into the local
anesthesia to prolong the duration of action of ESPB [18].
However, both methods were not employed in our cases
due to lack of staff to adequately monitor the patients for
a prolonged period of time.

Future direction

Interestingly, there is evidence that ESPB can be used in
chronic neuropathic pain and cancer related pain with
prolonged duration of action up to few months [19].
However, this fact is still controversial due to the het-
erogeneity of the patients, drugs and adjuvant used [20].
More controlled studies are needed to determine the
optimal technique, safety profile and long-term outcome
of this technique in acute pain management of patients
with pancreatic cancer.

Conclusion

ESPB can be part of the multimodal approach in manag-
ing pancreatic cancer pain at the emergency department.
Preliminary findings from this case series suggest that
ESPB can decrease opioid usage. Further prospective or
controlled studies are needed to validate these findings
and the efficacy of ESPB in pancreatic malignancy.

Acknowledgements

The authors would like to thank Ipoh Emergency Critical Care Society (IECCS),
Clinical Research Centre (CRC) HRPB, Ipoh, for their support and assistance and
Director General of Health , Ministry of Health , Malaysia for his permission to
publish this article.



Adi et al. The Ultrasound Journal (2025) 17:56

Author contributions

AO, CPF, AHA , SF & MRAG was involved in the initial conception and drafting
of the manuscript. All authors contributed to the image interpretation, writing
and revision of the manuscript.

Funding
Authors received no funding for this study from any institution/ individual.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

The study was approved by Medical Research and Ethics Committee of
Malaysia Ministry of Health was granted and obtained from the patient's
parents before enrolment in the study.

Consent for publication
Consent for publication was obtained and with permission from Director of
Health , Ministry of Health , Malaysia.

Competing interests
Dr Adi Osman, Associate Editor for The Ultrasound Journal.

Received: 12 August 2025 / Accepted: 14 October 2025
Published online: 04 November 2025

References

1. HuJX, Zhao CF, Chen WB, Liu QC, Li QW, Lin YY, Gao F (2021) Pancreatic can-
cer: A review of epidemiology, trend, and risk factors. World J Gastroenterol
27(27):4298-4321. https://doi.org/10.3748/wjg.v27.i27.4298

2. Koulouris Al, Banim P, Hart AR (2017) Pain in patients with pancreatic cancer:
prevalence, mechanisms, management and future developments. Dig Dis Sci
62(4):861-870. https://doi.org/10.1007/510620-017-4488-z

3. LuZ Zhang N, Giordano SH, Zhao H (2022) Opioid use and associated fac-
tors among pancreatic cancer patients diagnosed between 2007 and 2015.
Cancer Med 11(11):2296-2307. https://doi.org/10.1002/cam4.4610

4. Mercadante S, Arcuri E, Santoni A (2019) Opioid-Induced tolerance and
hyperalgesia. CNS Drugs 33(10):943-955. https://doi.org/10.1007/s40263-01
9-00660-0

5. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ (2016) The erector spinae
plane block: a novel analgesic technique in thoracic neuropathic pain. Reg
Anesth Pain Med. 41(5):621-7. https://doi.org/10.1097/AAP00000000000004
51

6. AydinT, Balaban O, Demir L (2019) Ultrasound-guided erector spinae plane
block for pain management in pancreatic cancer: A case report. Pankreas
Kanserinde agri Tedavisi icin ultrason esliginde erektor spina plan blogu: Olgu
Sunumu. Agri 31(4):218-219. https://doi.org/10.14744/agri.2019.09815

7. Gawel RJ, Kramer JA, Shalaby M (2025) Ultrasound-Guided erector spinae
plane block for breakthrough pancreatic and hepatobiliary malignancy pain
in the emergency department: A case series. Clin Pract Cases Emerg Med
9(2):129-133. https://doi.org/10.5811/cpcem.39723

Page 5 of 5

8. CuiY,Wang,Yang J et al (2022) The effect of Single-Shot erector spinae
plane block (ESPB) on opioid consumption for various surgeries: A Meta-
Analysis of randomized controlled trials. J Pain Res 15:683-699. https://doi.or
9/10.2147/JPR.S346809

9. WusS, Zhang XY, Deng ST et al (2024) Efficacy and safety of bilateral
Ultrasound-Guided erector spinae plane block for postoperative analgesia
in spine surgery: A systematic review and Meta-Analysis of randomized
controlled trials. World Neurosurg 181:e655-e677. https://doi.org/10.1016/j.w
neu.2023.10.111

10. Pawa A, King C, Thang C, White L (2023) Erector spinae plane block: the
ultimate ‘plan A"block? Br J Anaesth 130(5):497-502. https://doi.org/10.1016/j.
0ja.2023.01.012

11. Laugue D, Khalemsky A, Boudi Z et al (2022) Length-of-Stay in the emer-
gency department and In-Hospital mortality: A systematic review and Meta-
Analysis. J Clin Med 12(1):32. https://doi.org/10.3390/jcm 12010032

12. Lahoud MJ, Kourie HR, Antoun J, El Osta L, Ghosn M (2016) Road map for
pain management in pancreatic cancer: A review. World J Gastrointest Oncol
8(8):599-606. https://doi.org/10.4251/wjgo.v8.i8.599

13. De Cassai A Tonetti T (2018) Local anesthetic spread during erector spinae
plane block. J Clin Anesth 48:60-61. https://doi.org/10.1016/jjclinane.2018.05
003

14.  Kurita GP, Sjegren P, Klepstad P, Mercadante S (2019) Interventional tech-
nigues to management of Cancer-Related pain: clinical and critical aspects.
Cancers (Basel) 11(4):443. https://doi.org/10.3390/cancers11040443

15. Koulouris Al, Alexandre L, Hart AR, Clark A (2021) Endoscopic ultrasound-
guided Celiac plexus neurolysis (EUS-CPN) technique and analgesic efficacy
in patients with pancreatic cancer: A systematic review and meta-analysis.
Pancreatology 21(2):434-442. https://doi.org/10.1016/j.pan.2020.12.016

16.  Kwon HM, Kim DH, Jeong SM et al (2020) Does erector spinae plane block
have a visceral analgesic effect?: a randomized controlled trial. Sci Rep
10(1):8389. https://doi.org/10.1038/541598-020-65172-0

17. Gowda PK, Prasad V, Mustari N, Bhaire VS, Taha MA, Fultambkar G (2024) A
study comparing the efficacy of single shot versus continuous infusion in
erector spinae plane block in spine surgeries: a prospective randomized
control study. Res J Med Sci 18:357-362. https://doi.org/10.59218/makrjms.2
024.4.357.362

18. Gao Z XiaoY,Wang Q, Li Y (2019) Comparison of Dexmedetomidine and
dexamethasone as adjuvant for ropivacaine in ultrasound-guided erector
spinae plane block for video-assisted thoracoscopic lobectomy surgery: a
randomized, double-blind, placebo-controlled trial. Ann Transl Med 7(22):668.
https://doi.org/10.21037/atm.2019.10.74

19. Hochberg U, Brill S, Ofir D, Salame K, Lidar Z, Regev G, Khashan M (2022) Is
the erector spinae plane block effective for more than perioperative pain? A
retrospective analysis. J Clin Med 11(16):4902. https://doi.org/10.3390/jcm11
164902

20. Capuano P, Alongi A, Burgio G, Martucci G, Arcadipane A, Cortegiani A (2024)
Erector spinae plane block for cancer pain relief: a systematic review. J Anesth
Analg Crit Care 4(1):76. https://doi.org/10.1186/544158-024-00213-y

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



