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What is optimal analgesia for major surgery?

Alongside successful surgery and survival, pain is amongst the primary concerns for patients undergoing major surgery. The
provision of high-quality analgesia is one of the cornerstones of perioperative care and getting perioperative analgesia right
can directly affect postoperative outcomes, leading to benefits for the patients (avoidance of complications, quicker recovery
and return to premorbid function, better experience), healthcare systems (shorter hospital stays, reduced requirement for
additional treatment, reduced costs and enhanced institutional reputation) and for society as a whole. But what constitutes
optimal analgesia? Clinicians can sometimes focus on unrealistic aims, such as being ‘pain free’ resulting in an excessive
use of analgesics (in particular opioids) whereas a more moderate approach that strikes a balance between pain control and
minimising its unwanted side effects may be more appropriate (1). Patients often tend to place greater emphasis on whether
they receive compassionate care focused on optimising outcomes rather than whether their pain is completely controlled or
‘zero pain’ (2).

A variety of factors can influence perioperative analgesic requirements causing them to vary significantly between
individuals and settings. In order to understand the efficacy of a given analgesic regimen regular and repeated pain
measurements are essential, as is an assessment of analgesic side-effects such as nausea, respiratory depression and sedation (3).
Assessment of pain in the postoperative setting needs to include both static (at rest) and dynamic (on movement) pain. Static
measures can relate to functions such as sleep whereas dynamic measures determine if pain relief is adequate for recovery of
function (4). The importance of this kind of assessment has become widely recognised and as such in 2018, the USA Joint
Commission on Accreditation of Healthcare Organizations (JCAHO) introduced a new pain assessment and management
standard focusing more on how pain affected patients physical function (5).

Attempts to build on dynamic pain scoring, have seen the development of a variety of tools, one such being the functional
activity scale (FAS). This is a simple three level ranked categorical score, recorded as A, B or C, with A representing no
limitation due to pain; B mild limitation (i.e., the patient is able to undertake activity despite experiencing moderate to severe
pain); and C significant limitation, where the patient is unable to complete the activity due to pain. Through quantifying the
pain in this way, it is then possible to tailor analgesic interventions in order to facilitate function, rather than simply treating a
self-reported pain score (1).

Optimal perioperative pain management is essential to aid mobilisation postoperatively, enable early feeding and
ultimately enhance recovery after surgery. To help improve pain management, the American Pain Society introduced a
campaign encouraging clinicians to consider pain as the fifth vital sign (6) and that the provision of adequate analgesia be a
fundamental human right for patients (7). Despite the almost universal agreement that optimal analgesia is vital for optimal
postoperative outcomes, evidence suggests that in many circumstances it continues to be managed poorly. A recent survey of
surgical patients in the US found that 75% had moderate/extreme pain during the immediate post-surgical period, with 74%
still experiencing these levels of pain after discharge. Issues around post-surgical pain were the most common pre-surgical
concern with almost 50% of patients reporting high/very high anxiety levels about this. Problems with analgesic efficacy and
side-effects were also common -80% experienced adverse effects and 39% reported moderate/severe pain even after receiving
their first dose (8).

Whilst the overall aims of perioperative analgesia—namely good pain control with minimal side-effects and the facilitation
of eating, drinking, mobilisation and quality sleep—may be readily agreed by all concerned, the methods/techniques by which
this is achieved continue to be the subject of a great deal of discussion and research.

Thoracic epidurals have long been considered the gold standard analgesic regimen for open abdominal surgery. Over the
years there have been a great number of studies demonstrating a variety of benefits associated with this technique including:
reduced surgical stress response, reduced pulmonary complications and superior pain control (9). However, despite the volume
of evidence there is a great deal of heterogeneity amongst studies and relatively few well-designed randomised controlled
trials. In addition, most of the research in this area was conducted pre-ERAS where early mobilisation and feeding etc. were
not encouraged, raising question marks over its validity/applicability in the modern era. There are also significant negative
effects associated with epidurals including a high failure rate (50% in some studies), increased vasopressor requirements and
a risk of motor block and subsequent impairment of mobilisation. This may be particularly pertinent as early mobilisation is
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possibly the most important element of a successful ERAS programme (10). Finally, providing effective perioperative epidural
analgesia requires significant input from both medical and nursing staff and so it is for all these reasons that recent times
have seen a slow move away from the use of epidurals and the emergence of a plethora of potential successors. Amongst the
alternative regional anaesthetic techniques that have enjoyed a rise in popularity are the trunk blocks: transversus abdominis
plane (TAP) blocks, rectus sheath catheters, erector spinae blocks etc. Evidence directly comparing these with epidural is
scant and of low quality however there is some that suggests they are at least not inferior in terms of pain scores. Two studies,
comparing epidural with rectus sheath catheters found pain scores to be equivalent, with faster mobilisation in the rectus
sheath group. It is however worth noting that this did not translate into a reduction in length hospital of stay (11,12).

Analgesia for laparoscopic surgery has undergone a similar evolution. Historically epidurals were popular and even
recommended in ERAS guidelines (13). However, given that in general the analgesic requirements following laparoscopic
surgery can be met by oral analgesics after 24 hours (compared with 72 hours post open surgery) and as the importance of
early mobilisation for enhanced recovery became more recognised, question marks over the use of epidural in this setting
arose. Evidence emerged demonstrating that spinal anaesthesia not only reduced postoperative opioid requirements and pain
scores but, in comparison with epidural, facilitated earlier mobilisation, had a lower failure rate and reduced length of hospital
stay (14). This has seen the use of spinal anaesthesia as an analgesic adjunct become widespread for laparoscopic procedures

Intrathecal opiates may also have a role in open surgery, however the requirement for a longer duration of analgesia means
that longer acting agents should be considered (e.g., preservative free morphine as opposed to fentanyl).

A recent systematic review of studies comparing I'T morphine and epidural analgesia for open hepato-biliary surgery
demonstrated improved outcomes, reduced intravenous fluid requirement and a reduced length of hospital stay with I'T
morphine (15).

Despite all of this, globally the mainstay of analgesia for both laparoscopic and open surgery remains intravenous
opioids (16). Whilst undoubtedly they provide pain relief, they have a number of limitations including high incidences of
nausea and vomiting, sedation, constipation and hyperalgesia as well as a possible link with cancer recurrence/progression.
Added to that their addictive nature and ubiquitous prescription (particularly in the developed world) has led to what has been
termed an ‘opioid crisis’, with large numbers of patients worldwide chronically addicted to their use. This in turn has created
a drive to find ways of reducing opioid usage and in some quarters avoiding opioids completely when managing perioperative
pain. Whilst a multimodal approach to pain management, which encompasses several pain reducing mechanisms in order to
achieve pain control thereby reducing the reliance on opioids and their subsequent negative side effects, has gained popularity
in perioperative care in recent times (17), does eliminating opioids entirely actually lead to benefits? This question along with
a review of the factors creating (and solutions for) the opioid crisis are explored in greater detail in two of the articles making
up this special series on pain.

With advances in surgical treatment, an ageing population, increasing incidence of comorbidities such as obesity, diabetes,
cardiovascular disease and cancer, the global surgical workload is set only to increase in volume and complexity. Add to this
the desire to constantly improve outcomes, the ever-increasing societal expectations around the perioperative experience and
the requirement to minimise costs and maximise productivity and it is clear to see that that issue of optimal perioperative
analgesia will remain central to our practice as those involved in the perioperative care of patients. This special series aims to
give the reader a comprehensive overview of all the salient points in the field of perioperative pain management and highlight
why getting it right is so vital to providing high-quality care.

Acknowledgments

Funding: None.
Footnote

Provenance and Peer Review: This article was commissioned by the editorial office, Digestive Medicine Research for the series
“Current Issues in Analgesia for Major Surgery”. The article did not undergo external peer review.

© Digestive Medicine Research. All rights reserved. Dig Med Res 2021;4:61 | https://dx.doi.org/10.21037/dmr-21-95



Digestive Medicine Research, 2021 Page 3 of 4

Conflicts of Interest: Both authors have completed the ICMJE uniform disclosure form (available at https://dx.doi.org/10.21037/
dmr-21-95). The series “Current Issues in Analgesia for Major Surgery” was commissioned by the editorial office without
any funding or sponsorship. CJ served as the unpaid Guest Editor of the series and serves as the Associate Editor-in-Chief of
Digestive Medicine Research. LK served as the unpaid Guest Editor of the series. The authors have no other conflicts of interest
to declare.

Ethical Statement: The authors confirm that they are both accountable for all aspects of the work, and in ensuring that
questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.

Open Access Statement: This is an Open Access article distributed in accordance with the Creative Commons Attribution-
NonCommercial-NoDerivs 4.0 International License (CC BY-NC-ND 4.0), which permits the non-commercial replication and
distribution of the article with the strict proviso that no changes or edits are made and the original work is properly cited (including
links to both the formal publication through the relevant DOI and the license). See: https://creativecommons.org/licenses/by-nc-
nd/4.0/.

References

1. Levy N, Sturgess J, Mills P. "Pain as the fifth vital sign" and dependence on the "numerical pain scale" is being abandoned in the

US: Why? Br ] Anaesth 2018;120:435-8.

Lee TH. Zero Pain Is Not the Goal. JAMA 2016;315:1575-7.

Macintyre PE, Loadsman JA, Scott DA. Opioids, ventilation and acute pain management. Anaesth Intensive Care
2011;39:545-58.

4. Breivik EK, Bj6rnsson GA, Skovlund E. A comparison of pain rating scales by sampling from clinical trial data. Clin J Pain
2000;16:22-8.

5. Joint Commission on Accreditation of Healthcare Organizations. R3 Report Issue 11: Pain Assessment and Management
Standards for Hospitals, JCAHO 2017. Available online: https://www.jointcommission.org/standards/r3-report/r3-report-issue-
11-pain-assessment-and-management-standards-for-hospitals/

6. Max MB, Donovan M, Miaskowski CA, et al. Quality Improvement Guidelines for the Treatment of Acute Pain and Cancer
Pain. JAMA 1995;274:1874-80.

7. Brennan F, Carr DB, Cousins M. Pain management: a fundamental human right. Anesth Analg 2007;105:205-21.

Gan TJ, Habib AS, Miller TE, et al. Incidence, patient satisfaction, and perceptions of post-surgical pain: results from a US
national survey. Curr Med Res Opin 2014;30:149-60.

9. Wilson F, Jones CN. Analgesia for open abdominal surgery. Dig Med Res 2019;2:23.

10. Yip VS, Dunne DEF, Samuels S, et al. Adherence to early mobilisation: Key for successful enhanced recovery after liver resection.
Eur J Surg Oncol 2016;42:1561-7.

11. Yassin HM, Abd Elmoneim AT, El Moutaz H. The Analgesic Efficiency of Ultrasound-Guided Rectus Sheath Analgesia
Compared with Low Thoracic Epidural Analgesia After Elective Abdominal Surgery with a Midline Incision: A Prospective
Randomized Controlled Trial. Anesth Pain Med 2017;7:e14244.

12. Tudor EC, Yang W, Brown R, et al. Rectus sheath catheters provide equivalent analgesia to epidurals following laparotomy for
colorectal surgery. Ann R Coll Surg Engl 2015;97:530-3.

13. Fearon KC, Ljungqvist O, Von Meyenfeldt M, et al. Enhanced recovery after surgery: a consensus review of clinical care for
patients undergoing colonic resection. Clin Nutr 2005;24:466-77.

14. Levy BE Scott MJ, Fawcett W], et al. 23-hour-stay laparoscopic colectomy. Dis Colon Rectum 2009;52:1239-43.

15. Tang JZJ, Weinberg L. A Literature Review of Intrathecal Morphine Analgesia in Patients Undergoing Major Open Hepato-
Pancreatic-Biliary (HPB) Surgery. Anesth Pain Med 2019;9:e94441.

16. Kharasch ED, Brunt LM. Perioperative Opioids and Public Health. Anesthesiology 2016;124:960-5.

17. Ljunggqvist O, Thanh NX, Nelson G. ERAS-Value based surgery. ] Surg Oncol 2017;116:608-12.

© Digestive Medicine Research. All rights reserved. Dig Med Res 2021;4:61 | https://dx.doi.org/10.21037/dmr-21-95


https://dx.doi.org/10.21037/dmr-21-95
https://dx.doi.org/10.21037/dmr-21-95
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

Page 4 of 4 Digestive Medicine Research, 2021

Chris Jones Leigh Kelliher

Chris Jones

(Email: drchrisnjones@yahoo.co.uk)

Leigh Kelliher

(Email: Ikelliber@nbs.net)

Department of Anaesthesia, Royal Surrey NHS Foundation Trust, Guildford, UK.

Received: 02 December 2021; Accepted: 14 December 2021; Published: 30 December 2021.
doi: 10.21037/dmr-21-95

View this article at: https://dx.doi.org/10.21037/dmr-21-95

doi: 10.21037/dmr-21-95
Cite this article as: Jones C, Kelliher L. What is optimal
analgesia for major surgery? Dig Med Res 2021;4:61.

© Digestive Medicine Research. All rights reserved. Dig Med Res 2021;4:61 | https://dx.doi.org/10.21037/dmr-21-95



