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Abstract

Patients with severe cardiopulmonary morbidity present a unique challenge to peri- and intraoperative
providers. Inducing general anesthesia in this patient population poses the risk of adverse events that could
lead to poor surgical outcomes, prolonged debilitation, or death. Therefore, it is important that
anesthesiologists become comfortable with preoperative evaluation as well as alternative strategies to
providing surgical anesthesia. This case report details the clinical course of a patient with severe
cardiopulmonary morbidity who underwent open inguinal hernia repair without oral or intravenous sedation
after receiving multi-level paravertebral blocks in addition to isolated ilioinguinal and iliohypogastric nerve
blocks. This medically challenging case provides educational value regarding preoperative evaluation,
pertinent anatomy and innervation, and the importance of patient-centered care and communication.
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Introduction

As obesity and severe cardiopulmonary disease become more prevalent, physicians are increasingly tasked
with providing care to medically complex patients [1-3]. Specifically, anesthesiologists are more frequently
challenged with providing peri- and intraoperative care to patients with poor functional status. Modern-day
anesthetic care requires providers to navigate intricate pathophysiology, polypharmacy, and multimorbidity;
therefore, patient safety and risk stratification have become cornerstones in the field of anesthesiology [4].

Approximately 200 million adults worldwide undergo noncardiac surgery each year; of these, an estimated

10 million sustain a major cardiac event within 30 days of surgery [5]. In the United States, the incidence of
major adverse cardiac events is estimated to occur during one in 33 hospitalizations following noncardiac,
inpatient surgery [6]. While several risk stratification tools exist to help guide the preoperative management
of patients, it was shown in the Measurement of Exercise Tolerance before Surgery (METS) study that it is
difficult to appropriately identify high-risk patients through subjective assessment [7]. The American Society
of Anesthesiologists (ASA) Physical Status Classification system has been shown to be a reliable predictor of
perioperative morbidity, though it was not developed with the intention of predicting patient outcomes [8].

The Duke Activity Status Index (DASI) is a validated risk stratification tool used at our institution in which
patients self-report surrogate markers of functional status. A calculated DASI score of greater than 34 is
associated with reduced odds of 30-day death or myocardial injury and one-year death or new disability [9-
10]. Additionally, our institution routinely uses the Gupta Perioperative Risk for Myocardial Infarction or
Cardiac Arrest (MICA). MICA provides a percentage risk of myocardial infarction or cardiac arrest
intraoperatively or up to 30 days postoperatively based on preoperative risk factors [11]. Likewise, the
ARISCAT (Assess Respiratory Risk in Surgical Patients in Catalonia) score for postoperative pulmonary
complications is used at our institution. This provides a numerical score based on preoperative metrics
where a score of less than 26 corresponds to low risk of postoperative pulmonary complications, a score of
26-45 corresponds to intermediate risk, and a score of greater than 45 corresponds to high risk [12].

This case report describes a surgical patient who presented to our institution for an open inguinal hernia
repair. His severe cardiopulmonary disease and debilitation made him a very challenging surgical patient for
anesthesia providers, and extreme caution was used when planning his operative care. The purpose of this
case report is to detail the patient's clinical course, explain the preoperative decision-making that was done
with the patient, review pertinent anatomy and innervation, and provide feedback from the patient’s overall
surgical experience.

Case Presentation

A 64-year-old male (70 kg, 175 cm, BMI 23 kg/m2) presented to our institution for an open repair of a left
inguinal hernia, which he stated was negatively impacting his quality of life. The patient suffered from
several comorbid conditions such as hypertension, congestive heart failure with reduced biventricular
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function, atrial fibrillation, chronic obstructive pulmonary disease (COPD), pulmonary hypertension with
known lung blebs, peripheral vascular disease, and an abdominal aortic aneurysm (4.6 x 5.0 cm, unrepaired,
under serial surveillance). The patient was prescribed apixaban for stroke prevention due to his history of
atrial fibrillation, which he was compliant with. Additionally, the patient had poorly controlled type 2
diabetes mellitus and a longstanding history of tobacco use. Cardiology consultation prior to surgery
recommended implantable cardioverter defibrillator (ICD) placement, which the patient declined. The
patient was known to have a difficult airway from prior tracheal intubation attempts at our institution. At his
preoperative clinic visit, the patient’s DASI was calculated to be 13.45, MICA 2.5%, and ARISCAT score 11
points. Figure / shows the patient's preoperative chest x-ray, depicting cardiomegaly and an enlarged
mediastinum.

FIGURE 1: The patient's preoperative chest x-ray, which shows an
enlarged cardiomediastinum.

This patient’s preoperative transthoracic echocardiogram (TTE) showed severely reduced left ventricular
(LV) function (LV ejection fraction <20%), a small LV thrombus, grade III diastolic dysfunction, moderate
mitral valve regurgitation, elevated right ventricular systolic pressures (40 mmHg), severe tricuspid
regurgitation, and mild pulmonary artery dilation. Video I shows the patient's TTE in the parasternal long-
axis view, which depicts a poorly functioning LV as well as a thickened left ventricle and interventricular
septum.

-
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VIDEO 1: The patient's preoperative TTE in the parasternal long-axis
view, showing the left atrium, left ventricle, left ventricular outflow tract,
and right ventricle.

TTE: Transthoracic echocardiogram.

View video here: https://youtu.be/mthuntNxbAs

Video 2 shows the patient's TTE in the apical four-chamber view. This video shows the poor contractility of
both the right and left ventricles, as well as bilateral atrial enlargement.
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Lett Ventricle

VIDEO 2: The patient’s preoperative TTE in the apical four-chamber
view, showing the right and left atria and the right and left ventricles.

TTE: Transthoracic echocardiogram.

View video here: https://youtu.be/Nkjr4pS7Qhl

Video 3 shows the patient's TTE in parasternal short-axis view with emphasis on the LV, again showing the
poor contractile force of the left ventricle.

VIDEO 3: The patient's preoperative TTE in parasternal short-axis view,
showing the left ventricle in cross-section.

TTE: Transthoracic echocardiogram.

View video here: https://youtu.be/2KkN5yYSyTs

Upon preoperative evaluation, the patient endorsed shortness of breath with exertion, though he denied
using supplemental oxygen at home. Due to the patient’s disease state and the likelihood of adverse
cardiopulmonary events under general anesthesia (GA), a thorough discussion was had with the patient
regarding the risks and benefits of different modalities of anesthesia including general endotracheal
anesthesia, monitored anesthesia care (MAC) with peripheral nerve blockade (PNB), and neuraxial
anesthesia (NA). Ultimately, the patient and anesthesia provider agreed to proceed with PNB with the
intention of creating a surgical block for his procedure.

After ensuring appropriate discontinuation of apixaban according to the American Society of Regional
Anesthesia and Pain Medicine (ASRA) guidelines (72 hours) [13], this patient underwent left-sided T11, T12,
and L1 landmark-based paravertebral nerve blocks (PVB) in the sitting position. Given the concern for
worsening pulmonary hypertension, this was done without the utilization of intravenous or oral sedation.
An amount of 5 mL of 0.5% ropivacaine without additives was injected into the paravertebral space at each
level (15 mL total) utilizing nerve stimulation to ensure appropriate dermatomal coverage and proximity to
the nerve root. Cautionary measures, such as aspiration prior to injection, were taken throughout to avoid
intravascular or pleural injection. In addition to PVB, the patient underwent an isolated left
ilioinguinal/iliohypogastric nerve block with 10 mL of 0.5% ropivacaine without additives (Figure 2).
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FIGURE 2: An ultrasound image of the patient's
ilioinguinall/iliohypogastric nerve block was captured at the time of the
procedure.

The nerve block was tested using ice after 20 minutes, and the patient was found to be insensate on the
surgical side in the pattern of the T10-L2 dermatomes without evidence of quadriceps weakness. Once in the
operating room, the patient successfully underwent open repair of his left inguinal hernia without any
sedation. The intraoperative care from the anesthesia team included supplemental oxygen (with end-tidal
CO2 monitoring), administration of antibiotics prior to the procedure, and monitoring of vital signs in
accordance with ASA standards for MAC. The estimated blood loss for this surgical procedure was 10 mL. No
supplemental local anesthetic was utilized by the surgical team. The surgical duration was 75 minutes. The
patient suffered no postoperative complications in the post-anesthesia care unit (PACU) and was discharged
home on the day of surgery.

Approximately three weeks following surgery, members of the anesthesia team contacted the patient, and
consent was granted to write this case report. At the time of follow-up, the patient had not experienced any
adverse events such as new or worsening heart failure symptoms, increased shortness of breath, surgical
complications, or hospital re-admission. The patient stated his overall experience was good, and he was
grateful to the peri- and intraoperative providers whom he trusted with his care.

Discussion

This medically challenging case highlights the importance of developing advanced skills for both
preoperative evaluation and intraoperative management of patients. This patient's poor functional status
was characterized by both his symptom burden and preoperative risk assessment tools (MICA and DASI
score). Supplemental preoperative workup, including his chest x-ray, preoperative electrocardiogram, and
recent echocardiogram were helpful for developing an anesthetic plan. Additionally, he had been seen in our
institution's cardiology transitional clinic prior to surgery, which addressed the importance of pre-
habilitation via increasing physical exercise as tolerated. No further counseling on preoperative nutrition or
psychological preparation for surgery is noted.

While severe cardiopulmonary disease is not an absolute contraindication to GA, inducing anesthesia in this
patient posed several critical risks, which were discussed with the patient. His cardiac history put him at risk
for myocardial ischemia, arrhythmia, and cardiac arrest while under anesthesia. His pulmonary history put
him at risk for hypoxic events, right heart strain, and prolonged intubation requiring intensive care. Aside
from cardiopulmonary complications, the American College of Surgeons Surgical Risk Calculator
categorized this patient as an “above average” risk for postoperative sepsis, acute renal failure, pneumonia,
and hospital readmission (Figure 3) [14].
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FIGURE 3: American College of Surgeons Surgical Risk Calculator
displaying a comprehensive list of possible postoperative
complications for this patient.

Because of these risks, alternative options, such as NA and PNB, were also discussed with the patient. While
neuraxial techniques have long been used for noncardiac surgery, NA has failed to demonstrate a significant
reduction in 30-day mortality, adverse cardiac events, myocardial infarction, incidence of pneumonia, blood
transfusion requirement, or length of stay when compared to GA [15]. For this patient specifically, the risk of
high spinal, and hemodynamic compromise from sympathectomy, and bleeding complications deterred the
patient and provider from favoring NA for this surgery. After continued discussion, surgical blockade via
PNB was thought to be the safest option for the patient. Table I includes a summary of many of the risks and
benefits of anesthesia care that were considered by the patient before proceeding with his surgery.

Technique Benefits Risks
General anesthesia ~ Effective, akinesis, amnestic effect, secured airway Known difficult airway, hemodynamic compromise, positive pressure ventilation

Neuraxial anesthesia  Effective, no need for airway instrumentation ' possible formation, potential need to convert to general anesthesia
Regional anesthesia  Prolonged analgesia, no hemodynamic compromise, no need for airway instrumentation Unreliable local anesthesia spread, potential need to convert to general anesthesia, injury from needle placement

TABLE 1: Risks and benefits of general anesthesia, neuraxial anesthesia, and regional anesthesia
as discussed with the patient prior to proceeding to the operating room.

Of note, the anesthesia provider for the case discussed a secondary plan if PNB were to fail, including
aborting the surgical procedure altogether vs. performing an inhalational induction of GA followed by
laryngeal mask airway placement with maintenance of spontaneous ventilation. The patient was counseled
on the need for a pre-induction arterial line in the case he would require GA.

There are several reasons why PVB was the regional technique chosen for this patient. The paravertebral
space, which is located directly adjacent to the neural foramen of the spine, houses spinal nerve roots as
they divide into anterior and ventral rami [16]. Performing nerve blockade within this space provides a fast
and dense sensory deficit due to its lack of fascial covering [16]. Because of this, PVB has been used as
surgical anesthesia for awake surgery for a variety of operations including breast and hernia surgery [16,17].
Furthermore, PVB has been shown to reduce postoperative pain, reduce nausea and vomiting, and improve
patient satisfaction when compared to GA [17]. PVB has been credited as achieving analgesia comparable
and non-inferior to epidural analgesia and is known to have a low block failure and complication rate (2.8%
and 1.2%, respectively) [18,19].

Three adjacent low-volume injections were performed at the T11, T12, and L1 paravertebral spaces with the
expectation that local anesthetic would spread to one additional level bidirectionally, thus anesthetizing the
T10-L2 dermatomes. This is consistent with what the patient experienced. The ilioinguinal and
iliohypogastric nerves were blocked separately in order to anesthetize the skin of the proximal, medial
thigh, and anterior scrotum [20]. Together, these techniques allowed the surgery to be performed without
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any intravenous sedation or analgesia. It is noteworthy that in the instance of successful PVB, the
ilioinguinal and iliohypogastric nerves did not need to be blocked separately; however, due to the risk of
block failure associated with all regional anesthetic techniques, these nerves were blocked to ensure the
patient would not require any supplemental analgesia or sedation.

Quadratus lumborum (QL) block has been used as the primary anesthetic for open hernia repair in past case
reports due to its broad dermatomal coverage as well as visceral analgesic benefit [21,22]. QL block, however,
is associated with a higher block failure rate compared to PVB and thus was not the regional approach
chosen for this patient [23].

When attempting to achieve a surgical block using regional anesthesia techniques, assessing the spread and
density of the block, as well as frequent discussion with the patient, is crucial to providing excellent patient-
centered care. In this case, an assessment of the nerve block was performed using an ice test prior to the
procedure starting. Our institution routinely uses ropivacaine for regional anesthesia due to its long
duration of action and lower lipophilicity compared to bupivacaine, thus lowering the likelihood of cardiac
or central nervous system toxicity [24]. When providing surgical blockade, it is important to always calculate
weight-based toxic doses given that high concentrations of local anesthetic may be used. The patient
described in this case report is 70 kg, and therefore the maximum dose of ropivacaine he could receive is 210
mg (assuming a toxic dose of 3 mg/kg). For his nerve blocks, he received 125 mg total of 0.5% ropivacaine
(25 mL total) and therefore was under the toxic dose limit. By using less than the toxic dose, it was possible
for the patient to receive additional infiltrative local anesthesia intraoperatively if needed. However,
additional local anesthetic was not required.

Conclusions

Severely debilitated patients pose unique challenges to anesthesia providers and necessitate careful and
comprehensive preoperative evaluation. Alternatives to general anesthesia, such as neuraxial and regional
techniques, should be considered for these patients as these techniques may improve outcomes. As the field
of anesthesia evolves, providers must develop and maintain these skills to enable the proper care of
challenging patients. Finally, this challenging case emphasizes the importance of tailoring anesthetic plans
to patient needs as well as providing patients with thorough discussion, education, and expectations.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Promil Kukreja, Andrew S. Braun, Asaf Gans, Beomjy
Ohlman, ] Drake Wakefield

Critical review of the manuscript for important intellectual content: Promil Kukreja, Andrew S. Braun,
Asaf Gans, Beomjy Ohlman, ] Drake Wakefield, Jeffrey Simmons, Britney Corey

Concept and design: Andrew S. Braun, Asaf Gans, ] Drake Wakefield, Jeffrey Simmons, Britney Corey
Drafting of the manuscript: Andrew S. Braun, Asaf Gans, ] Drake Wakefield, Jeffrey Simmons

Supervision: Asaf Gans

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.  Smilowitz NR, Gupta N, Guo Y, Beckman JA, Bangalore S, Berger JS: Trends in cardiovascular risk factor and
disease prevalence in patients undergoing non-cardiac surgery. Heart. 2018, 104:1180-6. 10.1136/heartjnl-
2017-312391
2. Prevalence of obesity among adults and youth: United States, 2011-2014. (2015). Accessed: February 15,
2024:
https://www.cybermedlife.eu/attachments/article/2468/Prevalence%200f%200besity%20Among%20Adults%20and%20Youth
3. Thurlow JS, Joshi M, Yan G, Norris KC, Agodoa LY, Yuan CM, Nee R: Global epidemiology of end-stage
kidney disease and disparities in kidney replacement therapy. Am ] Nephrol. 2021, 52:98-107.
10.1159/000514550
4.  Gottumukkala V, Vetter TR, Gan TJ: Perioperative medicine: what the future can hold for anesthesiology .

2024 Braun et al. Cureus 16(3): €56646. DOI 10.7759/cureus.56646 60f7


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1136/heartjnl-2017-312391
https://dx.doi.org/10.1136/heartjnl-2017-312391
https://www.cybermedlife.eu/attachments/article/2468/Prevalence of Obesity Among Adults and Youth.pdf
https://www.cybermedlife.eu/attachments/article/2468/Prevalence of Obesity Among Adults and Youth.pdf
https://dx.doi.org/10.1159/000514550
https://dx.doi.org/10.1159/000514550
https://dx.doi.org/10.1213/ANE.0000000000006412

Cureus

20.

21.

22.

23.

24.

Anesth Analg. 2023, 136:628-35. 10.1213/ANE.0000000000006412

Devereaux PJ, Sessler DI: Cardiac complications in patients undergoing major noncardiac surgery. N Engl |
Med. 2015, 373:2258-69. 10.1056/NEJMral1502824

Smilowitz NR, Gupta N, Ramakrishna H, Guo Y, Berger JS, Bangalore S: Perioperative major adverse
cardiovascular and cerebrovascular events associated with noncardiac surgery. JAMA Cardiol. 2017, 2:181-7.
10.1001/jamacardio.2016.4792

Wijeysundera DN, Pearse RM, Shulman MA, et al.: Assessment of functional capacity before major non-
cardiac surgery: an international, prospective cohort study. Lancet. 2018, 391:2631-40. 10.1016/S0140-
6736(18)31131-0

Li G, Walco JP, Mueller DA, Wanderer JP, Freundlich RE: Reliability of the ASA physical status classification
system in predicting surgical morbidity: a retrospective analysis. ] Med Syst. 2021, 45:83. 10.1007/s10916-
021-01758-z

Wijeysundera DN, Beattie WS, Hillis GS, et al.: Integration of the Duke Activity Status Index into
preoperative risk evaluation: a multicentre prospective cohort study. Br ] Anaesth. 2020, 124:261-70.
10.1016/j.bja.2019.11.025

Hlatky MA, Boineau RE, Higginbotham MB, et al.: A brief self-administered questionnaire to determine
functional capacity (the Duke Activity Status Index). Am ] Cardiol. 1989, 15:651-54. 10.1016/0002-
9149(89)90496-7

Gupta PK, Gupta H, Sundaram A, et al.: Development and validation of a risk calculator for prediction of
cardiac risk after surgery. Circulation. 2011, 124:381-7. 10.1161/CIRCULATIONAHA.110.015701

Canet J, Gallart L, Gomar C, et al.: Prediction of postoperative pulmonary complications in a population-
based surgical cohort. Anesthesiology. 2010, 113:1338-50. 10.1097/ALN.0b013e3181fc6e0a

Horlocker TT, Vandermeuelen E, Kopp SL, Gogarten W, Leffert LR, Benzon HT: Regional anesthesia in the
patient receiving antithrombotic or thrombolytic therapy: American Society of Regional Anesthesia and
Pain Medicine Evidence-Based Guidelines (fourth edition). Reg Anesth Pain Med. 2018, 43:263-309.
10.1097/AAP.0000000000000763

American College of Surgeons surgical risk calculator . (2024). Accessed: February 15, 2024:
https://riskcalculator.facs.org/RiskCalculator/.

Smith LM, Cozowicz C, Uda Y, Memtsoudis SG, Barrington MJ: Neuraxial and combined neuraxial/general
anesthesia compared to general anesthesia for major truncal and lower limb surgery: a systematic review
and meta-analysis. Anesth Analg. 2017, 125:1931-45. 10.1213/ANE.0000000000002069

Ardon AE, Lee J, Franco CD, Riutort KT, Greengrass RA: Paravertebral block: anatomy and relevant safety
issues. Korean ] Anesthesiol. 2020, 73:394-400. 10.4097/kja.20065

Thavaneswaran P, Rudkin GE, Cooter RD, Moyes DG, Perera CL, Maddern GJ: Brief reports: paravertebral
block for anesthesia: a systematic review. Anesth Analg. 2010, 110:1740-4. 10.1213/ANE.Ob013e3181da82c8
El-Boghdadly K, Madjdpour C, Chin KJ: Thoracic paravertebral blocks in abdominal surgery - a systematic
review of randomized controlled trials. Br ] Anaesth. 2016, 117:297-308. 10.1093/bja/aew269

Pawa A, Wojcikiewicz T, Barron A, El-Boghdadly K : Paravertebral blocks: anatomical, practical, and future
concepts. Curr Anesthesiol Rep. 2019, 9:263-270. 10.1007/540140-019-00328-x

Sensory distribution of the iliohypogastric and ilioinguinal nerves . (2024). Accessed: February 15, 2024:
https://www.trialexhibitsinc.com/library/library-item/sensory-distribution-of-the-iliohypogastric-and-il?
_sm_au_=iVVW....

Favaro ML, Gabor S, Souza DB, Araidjo AA, Milani AL, Ribeiro Junior MA: Quadratus lumborum block as a
single anesthetic method for laparoscopic totally extraperitoneal (TEP) inguinal hernia repair: a randomized
clinical trial. Sci Rep. 2020, 10:8526. 10.1038/s41598-020-65604-x

Balogh J, Chen A, Marri T, De Haan JB, Guzman-Reyes S: Quadratus lumborum 2 block as the sole anesthetic
technique for open Hernia repair in multimorbid patients. Cureus. 2020, 12:€9697. 10.7759/cureus.9697
Yetik F, Yilmaz C, Karasu D, Haliloglu Dastan N, Dayioglu M, Baytar C: Comparison of ultrasound-guided
quadratus lumborum block-2 and quadratus lumborum block-3 for postoperative pain in cesarean section: a
randomized clinical trial. Medicine (Baltimore). 2022, 101:e31844. 10.1097/MD.0000000000031844
Kuthiala G, Chaudhary G: Ropivacaine: a review of its pharmacology and clinical use . Indian | Anaesth.
2011, 55:104-10. 10.4103/0019-5049.79875

2024 Braun et al. Cureus 16(3): €56646. DOI 10.7759/cureus.56646

7of7


https://dx.doi.org/10.1213/ANE.0000000000006412
https://dx.doi.org/10.1056/NEJMra1502824
https://dx.doi.org/10.1056/NEJMra1502824
https://dx.doi.org/10.1001/jamacardio.2016.4792
https://dx.doi.org/10.1001/jamacardio.2016.4792
https://dx.doi.org/10.1016/S0140-6736(18)31131-0
https://dx.doi.org/10.1016/S0140-6736(18)31131-0
https://dx.doi.org/10.1007/s10916-021-01758-z
https://dx.doi.org/10.1007/s10916-021-01758-z
https://dx.doi.org/10.1016/j.bja.2019.11.025
https://dx.doi.org/10.1016/j.bja.2019.11.025
https://dx.doi.org/10.1016/0002-9149(89)90496-7
https://dx.doi.org/10.1016/0002-9149(89)90496-7
https://dx.doi.org/10.1161/CIRCULATIONAHA.110.015701
https://dx.doi.org/10.1161/CIRCULATIONAHA.110.015701
https://dx.doi.org/10.1097/ALN.0b013e3181fc6e0a
https://dx.doi.org/10.1097/ALN.0b013e3181fc6e0a
https://dx.doi.org/10.1097/AAP.0000000000000763
https://dx.doi.org/10.1097/AAP.0000000000000763
https://riskcalculator.facs.org/RiskCalculator/
https://riskcalculator.facs.org/RiskCalculator/
https://dx.doi.org/10.1213/ANE.0000000000002069
https://dx.doi.org/10.1213/ANE.0000000000002069
https://dx.doi.org/10.4097/kja.20065
https://dx.doi.org/10.4097/kja.20065
https://dx.doi.org/10.1213/ANE.0b013e3181da82c8
https://dx.doi.org/10.1213/ANE.0b013e3181da82c8
https://dx.doi.org/10.1093/bja/aew269
https://dx.doi.org/10.1093/bja/aew269
https://dx.doi.org/10.1007/s40140-019-00328-x
https://dx.doi.org/10.1007/s40140-019-00328-x
https://www.trialexhibitsinc.com/library/library-item/sensory-distribution-of-the-iliohypogastric-and-il?_sm_au_=iVVWtNFJb44kSqSH1L4LfKsf3BjVq
https://www.trialexhibitsinc.com/library/library-item/sensory-distribution-of-the-iliohypogastric-and-il?_sm_au_=iVVWtNFJb44kSqSH1L4LfKsf3BjVq
https://dx.doi.org/10.1038/s41598-020-65604-x
https://dx.doi.org/10.1038/s41598-020-65604-x
https://dx.doi.org/10.7759/cureus.9697
https://dx.doi.org/10.7759/cureus.9697
https://dx.doi.org/10.1097/MD.0000000000031844
https://dx.doi.org/10.1097/MD.0000000000031844
https://dx.doi.org/10.4103/0019-5049.79875
https://dx.doi.org/10.4103/0019-5049.79875

	Peripheral Nerve Blockade for Open Inguinal Hernia Repair in a Patient With Severe Cardiopulmonary Disease
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: The patient's preoperative chest x-ray, which shows an enlarged cardiomediastinum.
	VIDEO 1: The patient's preoperative TTE in the parasternal long-axis view, showing the left atrium, left ventricle, left ventricular outflow tract, and right ventricle.
	VIDEO 2: The patient's preoperative TTE in the apical four-chamber view, showing the right and left atria and the right and left ventricles.
	VIDEO 3: The patient's preoperative TTE in parasternal short-axis view, showing the left ventricle in cross-section.
	FIGURE 2: An ultrasound image of the patient's ilioinguinal/iliohypogastric nerve block was captured at the time of the procedure.

	Discussion
	FIGURE 3: American College of Surgeons Surgical Risk Calculator displaying a comprehensive list of possible postoperative complications for this patient.
	TABLE 1: Risks and benefits of general anesthesia, neuraxial anesthesia, and regional anesthesia as discussed with the patient prior to proceeding to the operating room.

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


