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Abstract
Perioperative delirium is an acute confusional state with fluctuating levels of consciousness, which can be
precipitated by opioid-based anesthetics and inadequate pain control, especially in patients undergoing
cardiac surgery. We seek to minimize opioid usage to avoid postoperative delirium in a patient with multiple
risk factors undergoing aortic valve replacement. We used cardiac enhanced recovery after surgery protocols
(ERAS-C), which include multimodal analgesia and regional anesthesia via bilateral erector spinae plane
(ESP) blocks. Our observations suggest that bilateral ESP blocks and cardiac ERAS protocols offer a potential
option to manage pain and control risk factors in patients at high risk of postoperative delirium undergoing
cardiac surgery.
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Introduction
Opioid-based anesthesia was previously considered the gold standard for open cardiac surgery because of
better hemodynamic stability and postoperative pain control despite complications such as respiratory
depression, nausea, vomiting, and hyperalgesia [1]. Cardiac enhanced recovery after surgery protocols
(ERAS-C) include multimodal analgesia and regional anesthesia and are utilized to decrease opioid
requirements to accelerate recovery and shorten the postoperative length of stay [2]. There is a growing
consensus that using opioids for anesthesia can precipitate perioperative delirium [3]. Here, we present a
case of successful implementation of ERAS-C, erector spinae plane block, and multimodal analgesia to
mitigate the occurrence of perioperative delirium in a patient with multiple risk factors undergoing aortic
valve replacement.

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) describes delirium as an
acute change in attention and awareness that develops over a relatively short time interval [4] and is
associated with additional cognitive deficits such as memory deficit, disorientation, or perceptual
disturbances [5]. It is an acute confusional state that has a wide spectrum of effects on the patient and the
healthcare system. Patients with delirium have prolonged neuropsychological dysfunction, high hospital
morbidity and mortality, increased healthcare costs, and longer lengths of stay in the intensive care unit
(ICU) [6-7]. The etiology of perioperative delirium is multifactorial. A few precipitating factors are
undergoing cardiac surgery, administration of benzodiazepines, pain, hypoxia, and opioid-based and
general anesthesia [5]. Delirium is reported in approximately 50% of patients, and increased levels of
postoperative pain were independently associated with a greater risk of postoperative delirium [8].

Given that opioid-based anesthetic approaches can precipitate delirium, previous studies have sought to
minimize opioid administration to mitigate associated complications [9]. We describe an opioid
minimization technique in a patient with multiple risk factors for postoperative delirium undergoing open
aortic valve replacement (AVR) using multimodal analgesia and bilateral erector spinae plane (ESP)
catheters to provide proper pain control.

The patient provided written permission for the publication of this case report and the manuscript adheres
to CARE (CAse RE) guidelines.

Case Presentation
We present the case of a 79-year-old, 88-kg Caucasian man with a body mass index of 27.91 kg/m 2 and body

surface area of 2.06 m2 with severe symptomatic aortic regurgitation requiring aortic valve replacement
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(AVR) surgery. This patient had a history of dyspnea on exertion, progressive memory issues, and cognitive
dysfunction, and hence was classified as American Society of Anesthesiologists (ASA) grade 4 for pre-
anesthesia comorbidities. Preoperative echocardiography demonstrated severe aortic insufficiency with
prominent holodiastolic flow reversal and moderate-to-severe concentric left ventricular hypertrophy with
normal LV systolic function. Preoperative complete blood count, basic metabolic panel, and albumin levels
were within normal limits, except for elevated blood urea nitrogen (BUN) (24 mg/dl) and creatinine (Cr) (1.2
mg/dl). The patient had a history of opioid-induced delirium following cardiac catheterization done under
monitored anesthesia care, resulting in a prolonged post-procedure hospital stay. The patient’s advanced
age and significant delirium following cardiac catheterization indicated that postoperative delirium may also
occur after the AVR. Acknowledging the patient’s and his family’s requests, we performed the surgery with
the opioid minimization strategy.

Bilateral ESP catheters were placed at the thoracic vertebra 5 (T5) level deep to the erector spinae muscle
(Figures 1-2) under ultrasound guidance in the interfascial plane. Hydro-dissection was used to create a
space to allow the insertion of the catheter. A 25-mL bolus of 0.5% ropivacaine was administered through
each ESP catheter, and a multimodal analgesia regimen consisting of 1 g oral acetaminophen, 300 mg oral
gabapentin, and 200 mg oral celecoxib was administered.

FIGURE 1: Erector spinae plane under longitudinal parasagittal
ultrasound visualization; needle tip in a plane deep to the erector
spinae muscle
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FIGURE 2: Bilateral erector spinae plane catheters at the thoracic
vertebra 5 level secured on the back of the patient.

Standard ASA monitors, an arterial line, and a pulmonary artery catheter were placed for open AVR. We
avoided benzodiazepines and ketamine to minimize the chances of postoperative delirium. Otherwise,
intraoperative anesthesia management was performed in a standard fashion with 2.2 mg/kg intravenous
propofol for induction and 1.2 mg/kg rocuronium or neuromuscular blockade. Anesthesia was maintained
with 0.7 L/min oxygen, 1.3 L/min air, and 1% isoflurane. Prior to the surgical incision, intravenous
dexmedetomidine infusion was initiated at 0.7 mcg/kg/h to maintain an intraoperative bispectral index
spectrometry level of less than 60. An additional 25 mL of 0.5% ropivacaine was infused through each ESP
catheter 4 h after the initial dose. Heart rate and blood pressure were maintained within 20% of the
preoperative values without requiring intraoperative opioid pain medication.

Using this multimodal schedule, hemodynamic stability was achieved, and there were no intraoperative
surgical or anesthesia critical events. Postoperatively, the patient was transferred to the ICU and
successfully extubated 4 h later. The pain was controlled with intermittent boluses containing 15 mL of 0.5%
ropivacaine every 3 h through each ESP catheter and 1 g PO acetaminophen every 8 h. Gabapentin and
celecoxib were not continued postoperatively. The patient could easily draw 1750-2200 cc (19 cc/kg - 25
cc/kg) on incentive spirometry on postoperative day 0, and by postoperative day 1, he was ambulating and
out of bed without difficulty. Patient visual analog scale (VAS) pain scores were consistently less than 3
postoperatively and no scheduled or rescue opioid analgesia was required. The patient had an unremarkable
hospital recovery course and was discharged on postoperative day 4. No clinical features of delirium or
cognitive dysfunction were noted during the office follow-up visits.

Discussion
In this case report, we sought to minimize opioids and provide an appropriate anesthetic technique for a 79-
year-old male with a history of postoperative delirium undergoing cardiac surgery. We found that the
patient’s hospital recovery following the surgery was uneventful and no evidence of postoperative delirium
was acknowledged during follow-up.

Regional anesthesia has become an integral component in reducing opioid requirements during cardiac
procedures. Investigators have reported that its use can also provide better pain control, reduce opioid
consumption, and improve extubation time compared to the use of IV medications [10]. In 2016, the ESP
block was introduced as an injection of local anesthetic 3 cm away from the thoracic transverse process deep
into the erector spinae muscles. The developed plane allows for the spread of local anesthetic anteriorly into
the paravertebral and epidural spaces to block the dorsal and ventral rami of the thoracic spinal nerves [11].
In comparison to thoracic epidural analgesia, it has been found that the ESP block achieved a comparable
VAS score, incentive spirometry, time on the ventilator, and ICU duration without the potential risk of
expanding epidural hematoma after heparinization, accidental dural puncture, and neurologic injury [11].
ERAS minimization of opioids with adjunctive ESP catheters has been studied for effective pain
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management following cardiac and thoracic surgery, with ESP catheters decreasing 48-hour opioid
consumption by almost 30% [10]. It has been shown that ESP catheters alone provide more robust and
longer-lasting pain relief compared to IV acetaminophen and Toradol [12]. Additionally, postoperative
adverse events, such as episodes of hypotension, nausea, vomiting, and hyperglycemia, were markedly
decreased with ESP catheters [13]. Chanowski et al. are among the reported cases where the successful use of
an ESP catheter demonstrated an opioid-free, ultra-fast-track coronary artery bypass graft procedure
without postoperative complications [14]. Early studies have demonstrated that it is a safe alternative to
epidural anesthesia for video-assisted thorascopic surgery, and when compared to regular bupivacaine, the
liposomal formula can also result in reduced opioid consumption [15].

Our patient had multiple risk factors for postoperative delirium: advanced age, cognitive dysfunction and
memory loss at baseline, and a history of post-procedure opioid-induced delirium. In this case, we
minimized the usage of opioids and avoided benzodiazepines and ketamine, which are precipitating factors
for postoperative delirium. Instead, we used a multimodal analgesia protocol consisting of oral
acetaminophen, gabapentin, celecoxib, dexmedetomidine infusion, and placement of bilateral ESP
catheters, which are used on a regular basis with proven benefits [10]. Preoperative acetaminophen,
gabapentin, and intraoperative dexmedetomidine infusions are used in multimodal analgesia and cardiac
ERAS, and their effects are also well-documented [9,16].

The dexmedetomidine infusion has been found in cardiac surgery to significantly reduce the duration of
delirium [17] and achieve targeted sedation and adequate analgesia compared to the morphine regimen
[18]. However, there is a recent controversy over dexmedetomidine’s ability to decrease delirium in cardiac
surgery and recent studies have shown evidence contrary to that [19]. Kharasch et al. highlighted a recent
clinical trial that was stopped prematurely over dexmedetomidine safety concerns of severe bradycardia and
a higher incidence of hypoxemia [20].

Conclusions
In the present case, with multiple risk factors for postoperative delirium, providing adequate pain relief and
avoiding opioids could have significant implications for mitigating postoperative delirium. Moreover, the
use of ropivacaine and multimodal analgesia reduced opioid use. We believe that bilateral ESP pain catheters
reduced the controllable risk factors for postoperative delirium and minimized opioid administration to
prevent postoperative delirium. Our observations indicate that bilateral ESP catheters and multimodal
analgesia mitigate the risk factors and can potentially prevent postoperative delirium in high-risk patients
undergoing cardiac surgery.
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Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Khademi H, Kamangar F, Brennan P, Malekzadeh R: Opioid therapy and its side effects: a review . Arch Iran

Med. 2016, 19:870-6.
2. Ergenc M, Karpuz S, Ergenc M, Yegen C: Enhanced recovery after pancreatic surgery: a prospective

randomized controlled clinical trial. J Surg Oncol. 2021, 124:1070-6. 10.1002/jso.26614
3. Guo D, Lin T, Deng C, Zheng Y, Gao L, Yue J: Risk factors for delirium in the palliative care population: a

systematic review and meta-analysis. Front Psychiatry. 2021, 12:772387. 10.3389/fpsyt.2021.772387
4. American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders (5th Edition) .

American Psychiatric Association, Virginia, United States; 2013.
https://psychiatry.org/psychiatrists/practice/dsm.

5. Rudolph JL, Marcantonio ER: Review articles: postoperative delirium. Acute change with long-term
implications. Anesth Analg. 2011, 112:1202-11. 10.1213/ANE.0b013e3182147f6d

6. Pisani MA, Kong SY, Kasl SV, Murphy TE, Araujo KL, Van Ness PH: Days of delirium are associated with 1-
year mortality in an older intensive care unit population. Am J Respir Crit Care Med. 2009, 180:1092-7.
10.1164/rccm.200904-0537OC

7. Salluh JI, Wang H, Schneider EB, et al.: Outcome of delirium in critically ill patients: systematic review and
meta-analysis. BMJ. 2015, 350:h2538. 10.1136/bmj.h2538

8. American Geriatrics Society Expert Panel on Postoperative Delirium in Older Adults: American Geriatrics
Society abstracted clinical practice guideline for postoperative delirium in older adults. J Am Geriatr Soc.
2015, 63:142-50. 10.1111/jgs.13281

9. Landry E, Burns S, Pelletier MP, Muehlschlegel JD: A successful opioid-free anesthetic in a patient
undergoing cardiac surgery. J Cardiothorac Vasc Anesth. 2019, 33:2517-20. 10.1053/j.jvca.2018.11.040

2022 Hsu et al. Cureus 14(5): e25504. DOI 10.7759/cureus.25504 4 of 5

https://pubmed.ncbi.nlm.nih.gov/27998163/
https://dx.doi.org/10.1002/jso.26614
https://dx.doi.org/10.1002/jso.26614
https://dx.doi.org/10.3389/fpsyt.2021.772387
https://dx.doi.org/10.3389/fpsyt.2021.772387
https://psychiatry.org/psychiatrists/practice/dsm
https://psychiatry.org/psychiatrists/practice/dsm
https://dx.doi.org/10.1213/ANE.0b013e3182147f6d
https://dx.doi.org/10.1213/ANE.0b013e3182147f6d
https://dx.doi.org/10.1164/rccm.200904-0537OC
https://dx.doi.org/10.1164/rccm.200904-0537OC
https://dx.doi.org/10.1136/bmj.h2538
https://dx.doi.org/10.1136/bmj.h2538
https://dx.doi.org/10.1111/jgs.13281
https://dx.doi.org/10.1111/jgs.13281
https://dx.doi.org/10.1053/j.jvca.2018.11.040
https://dx.doi.org/10.1053/j.jvca.2018.11.040


10. Macaire P, Ho N, Nguyen T, et al.: Ultrasound-guided continuous thoracic erector spinae plane block within
an enhanced recovery program is associated with decreased opioid consumption and improved patient
postoperative rehabilitation after open cardiac surgery—a patient-matched, controlled before-and-after
study. J Cardiothorac Vasc Anesth. 2019, 33:1659-67. 10.1053/j.jvca.2018.11.021

11. Nagaraja PS, Ragavendran S, Singh NG, Asai O, Bhavya G, Manjunath N, Rajesh K: Comparison of
continuous thoracic epidural analgesia with bilateral erector spinae plane block for perioperative pain
management in cardiac surgery. Ann Card Anaesth. 2018, 21:323-7. 10.4103/aca.ACA_16_18

12. Krishna SN, Chauhan S, Bhoi D, Kaushal B, Hasija S, Sangdup T, Bisoi AK: Bilateral erector spinae plane
block for acute post-surgical pain in adult cardiac surgical patients: a randomized controlled trial. J
Cardiothorac Vasc Anesth. 2019, 33:368-75. 10.1053/j.jvca.2018.05.050

13. Menda F, Köner O, Sayın M, Ergenoğlu M, Küçükaksu S, Aykaç B: Effects of single-dose gabapentin on
postoperative pain and morphine consumption after cardiac surgery. J Cardiothorac Vasc Anesth. 2010,
24:808-13. 10.1053/j.jvca.2009.10.023

14. Chanowski EJ, Horn JL, Boyd JH, Tsui BC, Brodt JL: Opioid-free ultra-fast-track on-pump coronary artery
bypass grafting using erector spinae plane catheters. J Cardiothorac Vasc Anesth. 2019, 33:1988-90.
10.1053/j.jvca.2018.10.012

15. Kelley TM Jr, Bailey DW, Sparks P, et al.: Intercostal nerve blockade with Exparel® results in lower opioid
usage during the first 24 hours after video-assisted thorascopic surgery. Am Surg. 2018, 84:1433-8.
10.1177/000313481808400945

16. Lu SY, Lai Y, Dalia AA: Implementing a cardiac enhanced recovery after surgery protocol: nuts and bolts . J
Cardiothorac Vasc Anesth. 2020, 34:3104-12. 10.1053/j.jvca.2019.12.022

17. Likhvantsev VV, Landoni G, Grebenchikov OA, et al.: Perioperative dexmedetomidine supplement decreases
delirium incidence after adult cardiac surgery: a randomized, double-blind, controlled study. J Cardiothorac
Vasc Anesth. 2021, 35:449-57. 10.1053/j.jvca.2020.02.035

18. Shehabi Y, Grant P, Wolfenden H, Hammond N, Bass F, Campbell M, Chen J: Prevalence of delirium with
dexmedetomidine compared with morphine based therapy after cardiac surgery: a randomized controlled
trial (DEXmedetomidine COmpared to Morphine-DEXCOM Study). Anesthesiology. 2009, 111:1075-84.
10.1097/ALN.0b013e3181b6a783

19. Pal N, Abernathy JH 3rd, Taylor MA, et al.: Dexmedetomidine, delirium, and adverse outcomes: analysis of
the Society of Thoracic Surgeons Adult Cardiac Surgery Database. Ann Thorac Surg. 2021, 112:1886-92.
10.1016/j.athoracsur.2021.03.098

20. Kharasch ED, Clark JD: Opioid-free anesthesia: time to regain our balance . Anesthesiology. 2021, 134:509-
14. 10.1097/ALN.0000000000003705

2022 Hsu et al. Cureus 14(5): e25504. DOI 10.7759/cureus.25504 5 of 5

https://dx.doi.org/10.1053/j.jvca.2018.11.021
https://dx.doi.org/10.1053/j.jvca.2018.11.021
https://dx.doi.org/10.4103/aca.ACA_16_18
https://dx.doi.org/10.4103/aca.ACA_16_18
https://dx.doi.org/10.1053/j.jvca.2018.05.050
https://dx.doi.org/10.1053/j.jvca.2018.05.050
https://dx.doi.org/10.1053/j.jvca.2009.10.023
https://dx.doi.org/10.1053/j.jvca.2009.10.023
https://dx.doi.org/10.1053/j.jvca.2018.10.012
https://dx.doi.org/10.1053/j.jvca.2018.10.012
https://dx.doi.org/10.1177/000313481808400945
https://dx.doi.org/10.1177/000313481808400945
https://dx.doi.org/10.1053/j.jvca.2019.12.022
https://dx.doi.org/10.1053/j.jvca.2019.12.022
https://dx.doi.org/10.1053/j.jvca.2020.02.035
https://dx.doi.org/10.1053/j.jvca.2020.02.035
https://dx.doi.org/10.1097/ALN.0b013e3181b6a783
https://dx.doi.org/10.1097/ALN.0b013e3181b6a783
https://dx.doi.org/10.1016/j.athoracsur.2021.03.098
https://dx.doi.org/10.1016/j.athoracsur.2021.03.098
https://dx.doi.org/10.1097/ALN.0000000000003705
https://dx.doi.org/10.1097/ALN.0000000000003705

	Successful Management of a Patient With a History of Postoperative Delirium Undergoing Cardiac Surgery With an Erector Spinae Plane Block and Multimodal Analgesia: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Erector spinae plane under longitudinal parasagittal ultrasound visualization; needle tip in a plane deep to the erector spinae muscle
	FIGURE 2: Bilateral erector spinae plane catheters at the thoracic vertebra 5 level secured on the back of the patient.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


