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Abstract

Patients with severe liver dysfunction present significant perioperative challenges, including the risk of
postoperative cognitive dysfunction (POCD) and hepatic encephalopathy (HE), after general anesthesia.
While avoiding general anesthesia and deep sedation is crucial for early recovery in this patient population,
neuraxial block techniques are often contraindicated due to coagulation disorders.

A 73-year-old male patient (190 c¢m tall, weighing 77 kg) with Child-Pugh C cirrhosis (score 10),
coagulopathy (platelets 90,000/uL, prothrombin time (PT) activity 47%), and complex medical history,
including treated hepatocellular carcinoma, renal cancer, and bladder cancer, underwent necrotic umbilical
hernia repair. The patient, classified as American Society of Anesthesiologists (ASA) physical status IV with
a Model for End-Stage Liver Disease (MELD) score of 19, had been hospitalized for two months due to an
umbilical hernia infection refractory to antibiotic therapy. After careful preoperative assessment, we
selected monitored anesthesia care (MAC) as the preferred anesthetic approach due to the patient's high
surgical risk. We performed a bilateral rectus sheath block (RSB) using diluted ropivacaine (0.15%, total 80
mL) with epinephrine (15 pg). Sedation was achieved using dexmedetomidine without a loading dose,
supplemented with midazolam and low-dose remifentanil. This approach allowed us to maintain
spontaneous breathing while providing adequate analgesia and patient comfort. The surgery was completed
successfully with stable hemodynamics and respiratory functions. Throughout the procedure, hemodynamic
parameters remained within 20% of baseline values, and bispectral index (BIS) values were maintained
between 65 and 80, indicating appropriate sedation depth without excessive anesthetic administration.

Ultrasound-guided RSB combined with carefully titrated MAC provides safe and effective anesthesia for
umbilical hernia repair in patients with severe liver dysfunction. This approach maintains spontaneous
breathing, delivers effective analgesia for somatic and visceral pain, and facilitates clearer differentiation
between residual anesthetic effects and worsening HE postoperatively. When coagulopathy precludes
neuraxial techniques, this pharmacokinetically informed strategy offers a valuable alternative for high-risk
abdominal wall procedures.

Categories: General Surgery, Anesthesiology, Pain Management
Keywords: antibiotic-resistant infection, ascites, coagulopathy, dexmedetomidine, hepatic encephalopathy, liver
failure, monitored anesthesia care, rectus sheath block, regional anesthesia, umbilical hernia

Introduction

Anesthetic management of patients with severe liver dysfunction presents unique challenges. Perioperative
deterioration of liver function can lead to postoperative cognitive dysfunction (POCD) and hepatic
encephalopathy (HE) after general anesthesia, making it difficult to differentiate between residual
anesthetic effects and worsening encephalopathy [1,2]. Minimizing drug administration while providing
adequate analgesia and sedation is crucial in these patients for early recovery protocol. The optimal
anesthetic approach for abdominal wall procedures in patients with end-stage liver disease that facilitates
early ambulation and recovery remains unclear and is a subject of ongoing debate.

Umbilical hernias are common complications in cirrhotic patients with ascites [3], occurring in
approximately 20% of this population [4]. These hernias develop due to increased intra-abdominal pressure
from ascites, which leads to protrusion through the umbilical fascial defect. Complications such as
strangulation, incarceration, and hernia skin breakdown with leaking ascites are well-documented risks in
these patients, with mortality rates significantly higher than in the general population [5].

When these hernias become infected, conservative medical management with antibiotics is typically
attempted first. However, in cases where infection is refractory to antibiotic therapy, surgical intervention
becomes necessary despite the high perioperative risks, as untreated infection can lead to sepsis, peritonitis,
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and further hepatic decompensation [6].

Monitored anesthesia care (MAC) requires careful consideration of patient safety and appropriate patient
selection [7]. For patients with hepatic dysfunction, MAC offers advantages over general anesthesia by
facilitating clearer postoperative neurological assessment, helping clinicians differentiate between residual
anesthetic effects and worsening HE. This approach may reduce the risk of POCD. A recent meta-analysis
demonstrated that dexmedetomidine significantly reduced POCD incidence compared with placebo (12.9%
vs. 27.7%) and sevoflurane (24.0%) in noncardiac surgery [8].

Additionally, neuraxial techniques such as spinal anesthesia or epidural block are often contraindicated in
these patients due to coagulopathy [9]. In this context, ultrasound-guided rectus sheath block (RSB) has
emerged as a valuable technique that can be combined with MAC to provide excellent analgesia for
abdominal wall procedures.

Providing adequate anesthesia for trunk procedures with conscious sedation remains challenging for
anesthesiologists. The combination of ultrasound-guided peripheral nerve blocks with alpha-2 agonists like
dexmedetomidine and diluted low-dose remifentanil can maintain spontaneous breathing while providing
optimal surgical conditions comparable to general anesthesia, with high patient satisfaction. Recent
multicenter trials have shown that dexmedetomidine is an effective baseline sedative, providing greater
patient satisfaction, reducing opioid requirements, and causing less respiratory depression compared with
placebo [10].

This report describes a case of successful necrotic umbilical hernia repair using RSB with MAC in a patient
with Child-Pugh C cirrhosis, emphasizing how this approach can preserve hepatic function while ensuring
optimal surgical conditions.

Case Presentation

A 73-year-old male patient (190 cm tall and weighing 77 kg) with Child-Pugh C cirrhosis (score 10, HE grade
1, massive ascites, total bilirubin 1.4 mg/dL, albumin 2.4 g/dL, prothrombin time (PT) activity 47%)
presented with a 5-cm necrotic umbilical hernia. Preoperative laboratory findings are summarized in Table
1.
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Parameter
WBC

RBC
Hematocrit
Platelets
Total protein
Albumin
CRP
Sodium
Potassium
Chloride
Creatinine
eGFR

AST

ALT

Total bilirubin
PT activity

PT-INR

Patient's value
5,800/pL

3.6 x 108 /uL
36%

90 x 10%/uL
5.6 g/dL

2.4 gldL
24.8 mg/dL
137 mmol/L
4.8 mmol/L
104 mmol/L

1.9 mg/dL

28.2 mL/min/1.73 m?
26 UIL

14 UIL

1.4 mg/dL

47%

1.6

Reference range
3,500-9,000/uL
4.0-5.5 x 108/uL
40%-54%
150-450 x 10%/pL
6.0-8.0 g/dL
3.5-5.0 g/dL

<0.3 mg/dL
135-145 mmol/L
3.5-5.0 mmol/L
98-107 mmol/L

0.6-1.2 mg/dL

>90 mL/min/1.73 m?
10-40 U/L

5-45 U/L

0.2-1.0 mg/dL
70%-130%

0.9-1.1

TABLE 1: Preoperative laboratory results of a 73-year-old male patient with Child-Pugh C cirrhosis

WBC: white blood cell, RBC: red blood cell, CRP: C-reactive protein, AST: aspartate aminotransferase, ALT: alanine aminotransferase, PT: prothrombin

time, INR: international normalized ratio, eGFR: estimated glomerular filtration rate.

The patient's medical history was significant for alcoholic liver cirrhosis (initially diagnosed in 2010),
hepatocellular carcinoma (15-mm lesion in the S5 segment treated with radiofrequency ablation in 2022),
left partial nephrectomy for renal cancer (2019), and muscle-invasive bladder cancer with ileal neobladder
construction (2010). All malignancies were in remission, with no evidence of recurrence. The patient was
under regular follow-up for esophageal varices, pleural effusion, and ascites management.

Prior to surgery, the patient had been hospitalized for two months to investigate a fever and treat infection
and ascites. The treatment regimen included antibiotics (meropenem 1 g twice daily) for the infected
umbilical hernia, diuretics, and cell-free and concentrated ascites reinfusion therapy (CART) at 10 L per

session for ascites control.

The necrotic area expanded despite aggressive antibiotic therapy, with purulent discharge and elevated
inflammatory markers (WBC 5,800/uL, CRP 24.8 mg/dL). After a multidisciplinary discussion, it was
concluded that a complete resolution with continued medical management was unlikely, and the patient
faced a significant risk of sepsis and peritonitis. Therefore, despite the high perioperative risks associated
with his severe liver dysfunction, surgical intervention was deemed necessary.

Given the patient's complex medical history, including multiple prior abdominal surgeries, renal impairment
(eGFR 28.2 mL/min/1.73 m?), and advanced liver disease with coagulopathy, he was classified as American
Society of Anesthesiologists (ASA) physical status IV. The Model for End-Stage Liver Disease (MELD) score
was 19, indicating a high risk of perioperative morbidity and mortality.

Given the patient's severe liver dysfunction and the need to minimize drug administration to differentiate
between residual anesthetic effects and worsening HE postoperatively, we opted for MAC with RSB. This
approach would maintain spontaneous breathing while providing adequate surgical conditions.

With standard monitoring devices used in general anesthesia (electrocardiogram, noninvasive blood
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pressure, pulse oximetry, capnography via sampling line integrated into the oxygen mask, and bispectral
index (BIS) monitoring), we initiated oxygen administration at 5 L/min via face mask. Under ultrasound
guidance using a Sonosite SII ultrasound system (FUJIFILM Sonosite, Inc., Bothell, WA, USA) with a high-
frequency linear transducer, we administered 0.15% ropivacaine (total 80 mL) with epinephrine (15 pg) in
divided doses bilaterally between the rectus abdominis muscle and posterior rectus sheath. The procedure
was performed using a Stimuplex® Ultra 360® 22 Ga. x 3-1/8 in. (80 mm) Insulated Echogenic Needle with a
30° Bevel and Extension Set (B. Braun Medical Inc., Bethlehem, PA, USA) with an in-plane approach (Figure
1.

) BT e

Peritoneal cavity

Lateral Medial

L12-3

*NERVE.1
MI: 1.3 TIS: 0.2

FIGURE 1: Ultrasound image during rectus sheath block

The blue-shaded area represents the local anesthetic spread between the rectus abdominis muscle and posterior
rectus sheath. The red dashed line demonstrates the needle trajectory. Yellow arrowheads point to the
hyperechoic rectus sheath, with the upper arrowhead indicating the anterior rectus sheath and the lower
arrowhead indicating the posterior rectus sheath. The peritoneal cavity is visible below the posterior rectus
sheath.

After confirming the sensory blockade using both alcohol swab cold testing and direct surgical field
assessment with forceps, sedation was achieved using dexmedetomidine (0.2 pg/kg/h) without a loading
dose, supplemented with midazolam (1 mg) and low-dose remifentanil (0.01 to 0.05 pg/kg/min) diluted to a
concentration of 5 pg/mL and administered via a dedicated intravenous line (Figure 2).
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FIGURE 2: The infected necrotic umbilical hernia before surgery and the
region of sensory blockade

The photograph shows the central lesion with purulent discharge and the distended abdomen due to ascites. Red
arrowheads: rectus sheath block (RSB) injection sites at the anterior axillary line. Pink-shaded area within the
black dashed line: region of sensory blockade.

The 87-minute surgery was completed successfully with stable hemodynamics under this MAC with RSB
strategy. The surgical approach involved excision of the necrotic umbilical hernia without mesh placement.
After making an elliptical incision around the umbilical erosion, the surgeons carefully dissected the hernia
sac, which contained multiple layers of dark red fibrin membranes. The sac was meticulously separated from
the surrounding tissues despite occasional rupturing of the hernia wall. The base of the hernia where it
invaginated into the abdominal wall was ligated using 2-0 Tyeron sutures in three layers, with an additional
transfixion suture to ensure secure closure. After confirming no ascitic fluid leakage with manual
compression, the remaining portion of the hernia sac in the subcutaneous tissue was excised, followed by
thorough hemostasis and irrigation with saline-soaked gauze. The procedure concluded with fascial closure.

Throughout the procedure, we assessed the patient's respiratory status by verbal communication and
capnography waveform analysis. The Ramsay Sedation Score remained stable between 2 and 4, and the
respiratory rate was maintained at 8-15 breaths per minute. Notably, the patient did not experience any pain
during peritoneal traction or ligation procedures (Figure 3).
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FIGURE 3: Intraoperative view of the necrotic umbilical hernia during

surgical repair

The image shows the hernia sac with surrounding tissue inflammation and debridement in progress. Surgical
instruments are positioned to facilitate exposure of the defect. Despite the extensive tissue involvement, the
patient remained comfortable throughout the procedure under RSB with MAC, demonstrating the effectiveness of
this anesthetic approach even during the manipulation of inflamed peritoneal structures.

Postoperatively, the patient recovered rapidly with excellent pain control and clear consciousness and
resumed CART on postoperative day 3. The patient continued to improve steadily and was discharged home
in stable condition on postoperative day 9.

Discussion

Umbilical hernias are common complications in patients with liver cirrhosis, particularly in those with
ascites, occurring in approximately 20% of such patients [3,4]. For patients with severe liver dysfunction,
perioperative management focuses on maintaining liver function while providing adequate anesthesia. A
key goal is to facilitate early ambulation and recovery, which can reduce complications associated with
prolonged immobility and hospitalization in this high-risk population.

The management of infected umbilical hernias in cirrhotic patients presents a significant challenge with
high morbidity and mortality. In a study by Cho et al., overall morbidity and mortality rates of 13.1% and
5.1%, respectively, were reported in patients with ascites and/or esophageal varices undergoing umbilical
hernia repair, compared to 3.9% morbidity and 0.1% mortality in the general population [5]. In our case,
although our patient had esophageal varices without definitive documentation of portal hypertension, the
clinical presentation with severe liver dysfunction and ascites warranted similar considerations for
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perioperative risk assessment. While conservative treatment with antibiotics is typically the first-line
approach, when the infection is refractory to medical therapy, as in our case, surgical intervention becomes
necessary despite substantial perioperative risks. The decision to proceed with surgery requires careful
balancing of risks of continued infection against risks of surgical and anesthetic complications in patients
with severe liver dysfunction [1,2].

A postoperative key concern is the potential for worsening HE, which can be difficult to distinguish from
residual anesthetic effects. Our approach prioritized minimizing drug administration while ensuring patient
comfort and optimal surgical conditions.

Patients with Child-Pugh C cirrhosis present altered local anesthetic pharmacokinetics, necessitating
careful dose adjustment [11]. In this case, we chose ultrasound-guided RSB over neuraxial techniques due to
the patient's coagulopathy. Despite anatomical challenges from ascites, including thinning of the rectus
abdominis muscle with the posterior sheath approximately 10 mm deep, ultrasonography enabled precise
visualization of the epigastric artery, fascial planes, and muscle sheaths, ensuring safe and accurate needle
placement.

For the block, we administered diluted ropivacaine (0.15%, total 80 mL) with epinephrine in divided doses
bilaterally. This approach was supported by previous studies demonstrating that RSB using bupivacaine
provides efficient analgesia with reduced postoperative complications in cirrhotic patients undergoing
umbilical hernia repair [12]. While our approach differs slightly from the referenced study that used 0.25%
bupivacaine (20 mL), we deliberately opted for a larger volume of more dilute ropivacaine (0.15%, 80 mL) for
several reasons. First, our primary goal was to achieve complete surgical anesthesia under MAC with
conscious sedation, not just postoperative analgesia, requiring comprehensive blockade across the entire
surgical field. Second, the larger volume ensured adequate spread throughout the fascial plane, minimizing
the risk of incomplete blockade. Third, considering the patient's severe liver dysfunction, we intentionally
reduced the concentration to maintain the total ropivacaine dose at approximately half the maximum
recommended amount, mitigating risks associated with altered drug metabolism. Finally, our clinical
experience has shown that when supplemented with low-dose remifentanil, as used in this case, even dilute
solutions (0.15% ropivacaine) can provide effective surgical anesthesia for these procedures.

We specifically selected ropivacaine for its reduced central nervous system and cardiac toxicity compared to
bupivacaine [13]. Considering that ropivacaine clearance decreases by approximately 60% in patients with
end-stage liver disease [11], resulting in elevated unbound drug fractions and prolonged elimination half-
lives, we carefully calculated our dosage (1.55 mg/kg, approximately half the maximum recommended dose
of 3 mg/kg) and utilized epinephrine to reduce systemic absorption. Given the patient's heightened risk for
local anesthetic systemic toxicity, we prepared for immediate lipid resuscitation therapy as a precaution [14].

The effectiveness of our RSB approach was validated by Gurnaney et al., who demonstrated its superiority
over local anesthetic infiltration for umbilical hernia repair [15], particularly relevant for cirrhotic patients
where minimizing systemic analgesics is crucial. However, we recognized that while RSB effectively blocks
abdominal wall pain transmitted through anterior branches of intercostal nerves, visceral pain components
during peritoneal manipulation might remain. By supplementing the block with low-dose remifentanil, we
achieved synergistic pain control, as evidenced by the absence of pain even during peritoneal traction and
ligation, typically the most painful stimuli during hernia repair.

In our MAC protocol, intravenous dexmedetomidine and remifentanil were used to supplement the RSB.
This anesthetic approach proved highly effective during peritoneal traction and ligation. While specific
sedation protocols for umbilical hernia repair have not been extensively studied, the dexmedetomidine-
remifentanil combination has been shown to reduce respiratory depression risk without increasing
hemodynamic complications compared to propofol-remifentanil during MAC for various procedures [16].

In our patient, even during intense surgical stimuli, vital signs remained stable and no pain behaviors were
observed. This confirms that RSB combined with low-dose remifentanil effectively managed both somatic
and visceral pain without requiring general anesthesia. Dexmedetomidine's inherent analgesic properties
helped reduce opioid requirements [17], while remifentanil offered a key advantage over conventional
opioids like morphine or fentanyl: its metabolism by nonspecific blood and tissue esterases occurs
independently of hepatic function, maintaining a consistent context-sensitive half-time regardless of liver
impairment [18].

The success of this approach extended into the postoperative period, with our patient demonstrating
favorable recovery. The patient was transferred to the ICU immediately after surgery (POD 0), resumed oral
intake with a salt-restricted diet (6 g sodium) on POD 1, and was able to stand at the bedside and transfer
from the ICU to the general ward on POD 2. Independent ambulation was achieved by POD 3. The
subcutaneous Penrose drains were sequentially removed on PODs 2, 4, and 6, while the ascites drain was
removed on POD 7. Throughout this period, the patient maintained clear consciousness and stable liver
function. The patient was discharged home on POD 9, demonstrating the effectiveness of our anesthetic
approach in facilitating relatively early recovery despite the high perioperative risk profile.
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Recent studies have emphasized the importance of careful patient monitoring during MAC, since respiratory
compromise from oversedation remains the most common complication [7]. To mitigate this risk, we
employed a dual strategy: using a BIS monitor to assess consciousness level and prevent excessive sedation
and selecting dexmedetomidine as our primary sedative due to its favorable respiratory profile [17]. Previous
research has validated this approach, demonstrating that dexmedetomidine combined with midazolam
under BIS monitoring provides safe and effective conscious sedation during procedures such as
bronchoscopy [19]. Our remifentanil administration approach was designed to allow for flexible and rapid
adjustments based on the patient's respiratory parameters. We diluted remifentanil to a concentration of 5
pg/mL and delivered it through a dedicated intravenous line. This dilution allowed for precise dosing
control, with our dosing range of 0.01-0.05 pg/kg/min translating to manageable infusion rates
(approximately 6 mL/h for a 50-kg patient at 0.01 pg/kg/min). This approach enabled immediate adjustments
in response to real-time monitoring of respiratory rate, maintaining it between 8 and 15 breaths per minute
as noted previously. Studies have confirmed this dosing range's tolerability even in high-risk patients with
renal failure [20].

This case highlights how integrating regional anesthesia techniques with pharmacokinetically informed
medication selection can transform the management of high-risk patients with severe liver dysfunction. By
combining ultrasound-guided RSB with carefully selected sedatives, we achieved hemodynamic stability,
effective pain control even during peritoneal manipulation, and rapid postoperative recovery with preserved
liver function. This approach successfully addressed the dual challenge of providing adequate surgical
conditions while facilitating clear differentiation between residual anesthetic effects and HE in the
postoperative period.

Conclusions

Ultrasound-guided RSB combined with carefully titrated MAC provides safe and effective anesthesia for
umbilical hernia repair in high-risk patients with severe liver dysfunction and multiple comorbidities. This
approach maintains spontaneous breathing, delivers effective analgesia for somatic and visceral pain, and
facilitates clearer differentiation between residual anesthetic effects and worsening HE postoperatively. For
ASA 1V patients with high MELD scores where coagulopathy precludes neuraxial techniques, this
pharmacokinetically informed strategy offers a valuable alternative for complex abdominal wall procedures
even in the setting of antibiotic-resistant infection.

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.

Concept and design: Keisuke Nakazawa, Takahiro Suzuki
Acquisition, analysis, or interpretation of data: Keisuke Nakazawa, Takahiro Suzuki, Risyun Ishikawa
Drafting of the manuscript: Keisuke Nakazawa, Takahiro Suzuki, Risyun Ishikawa

Critical review of the manuscript for important intellectual content: Keisuke Nakazawa, Takahiro
Suzuki

Supervision: Keisuke Nakazawa, Takahiro Suzuki

Disclosures

Human subjects: Consent for treatment and open access publication 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.

Acknowledgements
The authors thank FORTE Science Communications (https://www.forte-science.co.jp/) for English language

editing.

References

2025 Nakazawa et al. Cureus 17(3): e80433. DOI 10.7759/cureus.80433 8 of 9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

14.

15.

16.

17.

18.

19.

20.

Rai R, Nagral S, Nagral A: Surgery in a patient with liver disease . J Clin Exp Hepatol. 2012, 2:238-46.
10.1016/j.jceh.2012.05.003

Jadaun SS, Saigal S: Surgical risk assessment in patients with chronic liver diseases . ] Clin Exp Hepatol.
2022, 12:1175-83. 10.1016/j.jceh.2022.03.004

Torabi ], Florman S, Divino C: Leaking umbilical hernias in cirrhotic patients, repair or observe? . Am Surg.
2022, 89:5365-71. 10.1177/00031348221148362

Coelho JC, Claus CM, Campos AC, Costa MA, Blum C: Umbilical hernia in patients with liver cirrhosis: a
surgical challenge. World | Gastrointest Surg. 2016, 8:476-82. 10.4240/wjgs.v8.i7.476

Cho SW, Bhayani N, Newell P, Cassera MA, Hammill CW, Wolf RF, Hansen PD: Umbilical hernia repair in
patients with signs of portal hypertension: surgical outcome and predictors of mortality. Arch Surg. 2012,
147:864-9. 10.1001/archsurg.2012.1663

Strainiene S, Peciulyte M, Strainys T, et al.: Management of flood syndrome: what can we do better? . World
] Gastroenterol. 2021, 27:5297-305. 10.3748/wjg.v27.i32.5297

Sohn HM, Ryu JH: Monitored anesthesia care in and outside the operating room. Korean ] Anesthesiol.
2016, 69:319-26. 10.4097/kjae.2016.69.4.319

Zeng K, Long ], Li Y, Hu J: Preventing postoperative cognitive dysfunction using anesthetic drugs in elderly
patients undergoing noncardiac surgery: a systematic review and meta-analysis. Int ] Surg. 2023, 109:21-31.
10.1097/]S9.0000000000000001

Kietaibl S, Ferrandis R, Godier A, et al.: Regional anaesthesia in patients on antithrombotic drugs: Joint
ESAIC/ESRA guidelines. Eur ] Anaesthesiol. 2022, 39:100-32. 10.1097/EJA.0000000000001600

Candiotti KA, Bergese SD, Bokesch PM, Feldman MA, Wisemandle W, Bekker AY: Monitored anesthesia care
with dexmedetomidine: a prospective, randomized, double-blind, multicenter trial. Anesth Analg. 2010,
110:47-56. 10.1213/ane.0b013e3181ae0856

Jokinen MJ, Neuvonen PJ, Lindgren L, et al.: Pharmacokinetics of ropivacaine in patients with chronic end-
stage liver disease. Anesthesiology. 2007, 106:43-55. 10.1097/00000542-200701000-00011

Wang Y, Li M, Wang Z, Liu W: Use of bilateral rectus sheath blocks in open umbilical hernia repair . Pain
Physician. 2024, 27:E239-244.

McClellan KJ, Faulds D: Ropivacaine: an update of its use in regional anaesthesia . Drugs. 2000, 60:1065-93.
10.2165/00003495-200060050-00007

Oda Y: Local anesthetic systemic toxicity: proposed mechanisms for lipid resuscitation and methods of
prevention. | Anesth. 2019, 33:569-71. 10.1007/s00540-019-02648-y

Gurnaney HG, Maxwell LG, Kraemer FW, Goebel T, Nance ML, Ganesh A: Prospective randomized observer-
blinded study comparing the analgesic efficacy of ultrasound-guided rectus sheath block and local
anaesthetic infiltration for umbilical hernia repair. Br ] Anaesth. 2011, 107:790-5. 10.1093/bja/aer263

Park S, Choi SL, Nahm FS, Ryu JH, Do SH: Dexmedetomidine-remifentanil vs propofol-remifentanil for
monitored anesthesia care during hysteroscopy: randomized, single-blind, controlled trial. Medicine
(Baltimore). 2020, 99:€22712. 10.1097/MD.000000000002.2712

Cooper L, Candiotti K, Gallagher C, Grenier E, Arheart KL, Barron ME: A randomized, controlled trial on
dexmedetomidine for providing adequate sedation and hemodynamic control for awake, diagnostic
transesophageal echocardiography. | Cardiothorac Vasc Anesth. 2011, 25:233-7. 10.1053/j.jvca.2010.06.006
Avramov MN, Smith I, White PF: Interactions between midazolam and remifentanil during monitored
anesthesia care. Anesthesiology. 1996, 85:1283-9. 10.1097/00000542-199612000-00009

Zhang Q, Zhou ], He Q, et al.: Dexmedetomidine combined with midazolam infusion guided by bispectral
index during bronchoscopy. Clin Respir J. 2021, 15:929-36. 10.1111/crj.13383

Yang Q, Liu K, Ren X, Fang X, Yao L, Wang M, Ding J: Conscious sedation anesthesia using different doses of
remifentanil combined with dexmedetomidine for peritoneal dialysis catheter implantation. Ren Fail. 2023,
45:2278301. 10.1080/0886022X.2023.2278301

2025 Nakazawa et al. Cureus 17(3): e80433. DOI 10.7759/cureus.80433

90f9


https://dx.doi.org/10.1016/j.jceh.2012.05.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jceh.2012.05.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jceh.2022.03.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jceh.2022.03.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/00031348221148362?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/00031348221148362?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4240/wjgs.v8.i7.476?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4240/wjgs.v8.i7.476?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archsurg.2012.1663?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archsurg.2012.1663?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3748/wjg.v27.i32.5297?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3748/wjg.v27.i32.5297?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4097/kjae.2016.69.4.319?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4097/kjae.2016.69.4.319?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JS9.0000000000000001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/JS9.0000000000000001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/EJA.0000000000001600?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/EJA.0000000000001600?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1213/ane.0b013e3181ae0856?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1213/ane.0b013e3181ae0856?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00000542-200701000-00011?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00000542-200701000-00011?utm_medium=email&utm_source=transaction
http://dx.doi.org/10.36076/ppj.2024.27.E239 ?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2165/00003495-200060050-00007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2165/00003495-200060050-00007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00540-019-02648-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00540-019-02648-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/bja/aer263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/bja/aer263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000022712?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000022712?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.jvca.2010.06.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.jvca.2010.06.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00000542-199612000-00009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00000542-199612000-00009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/crj.13383?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/crj.13383?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/0886022X.2023.2278301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/0886022X.2023.2278301?utm_medium=email&utm_source=transaction

	Ultrasound-Guided Rectus Sheath Block With Monitored Anesthesia Care for Necrotic Umbilical Hernia Repair in a Patient With Severe Liver Failure and Refractory Ascites: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Preoperative laboratory results of a 73-year-old male patient with Child-Pugh C cirrhosis
	FIGURE 1: Ultrasound image during rectus sheath block
	FIGURE 2: The infected necrotic umbilical hernia before surgery and the region of sensory blockade
	FIGURE 3: Intraoperative view of the necrotic umbilical hernia during surgical repair

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


