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Abstract
Introduction

Patients with hepatic dysfunction undergoing general surgery face significant perioperative risks due to the
liver’s critical role in drug metabolism and systemic homeostasis. Opioid-sparing techniques may mitigate
these risks by reducing opioid consumption and minimizing hepatic complications.

Objective

The objective of the study was to evaluate the effectiveness of opioid-sparing techniques in pain
management for general surgery patients with hepatic dysfunction and their impact on postoperative
outcomes.

Methodology

This observational cohort study was conducted at Lady Reading Hospital, Peshawar, Pakistan, from
November 2023 to October 2024. A total of 100 patients with hepatic dysfunction undergoing elective
general surgeries were included, with 50 managed using opioid-sparing techniques and 50 receiving opioid-
based analgesia. Pain was assessed using the Numeric Rating Scale (NRS) at six, 12, 24, and 48 hours post-
surgery. Opioid consumption was quantified as morphine-equivalent doses over 48 hours. Hepatic function
parameters (aspartate aminotransferase (AST), alanine aminotransferase (ALT), and total bilirubin) and
postoperative outcomes, including complications and hospital stay, were analyzed.

Results

Postoperative pain scores were significantly lower in the opioid-sparing group across all time points (e.g.,
NRS at six hours: 2.9 # 0.8 vs. 4.5+ 1.1, p < 0.001). Opioid consumption was reduced by 67% in the opioid-
sparing group (4.1 = 1.5 mg vs. 12.6 + 3.8 mg, p < 0.001). Hepatic function parameters remained stable in
both groups. The opioid-sparing group had shorter hospital stays (3.8 + 0.9 days vs. 5.1 + 1.2 days, p < 0.001)
and fewer complications, including nausea (12% vs. 30%, p = 0.02) and respiratory depression (0% vs. 10%, p
=0.04).

Conclusion

Opioid-sparing techniques improve pain management, reduce opioid consumption, and minimize
postoperative complications in patients with hepatic dysfunction undergoing general surgery. These
findings support incorporating opioid-sparing protocols into perioperative care for this high-risk
population.

Categories: Internal Medicine, Anesthesiology, Cardiac/Thoracic/Vascular Surgery
Keywords: general surgery, hepatic dysfunction, opioid-sparing techniques, pain management, postoperative
outcomes, regional anesthesia
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The liver is the primary internal organ of the body, weighing approximately 1.4 kg in women and 1.6 kg in
men. It performs several critical functions, including bile production, plasma protein synthesis, drug
metabolism, and storage of vitamins, minerals, and glucose [1]. Liver disease is a multisystem disorder that
can be classified as acute or chronic based on the duration between the onset of symptoms and the
triggering event [2]. Acute liver failure is characterized by severe liver damage symptoms, such as
encephalopathy and reduced synthetic function, in a patient with no prior history of liver disease, typically
occurring within 26 weeks of illness onset [3].

Globally, liver disease remains a significant health concern, with an estimated two million deaths annually
due to complications such as cirrhosis, viral hepatitis, and hepatocellular carcinoma. The prevalence and
severity of liver disease are influenced by race, socioeconomic status, and geographic location [4]. Factors
contributing to the rise in chronic liver disease include alcohol consumption, metabolic dysfunction-
associated steatotic liver disease (MASLD), hepatitis B (HBV), and hepatitis C (HCV) [5].

Patients with liver disease, particularly those with cirrhosis, often require surgery, and anesthesia can pose
substantial risks. General, spinal, or epidural anesthesia during surgery may lead to slight increases in serum
liver biochemical markers, which are generally not clinically significant in individuals without underlying
liver disease. However, in patients with hepatic dysfunction, surgery can accelerate hepatic decompensation
and exacerbate morbidity and mortality risks. These risks are correlated with the intensity of the surgical
procedure [6].

Selecting anesthetics with lower hepatotoxicity is crucial for minimizing the worsening of liver function in
patients with elevated liver enzyme levels. Preoperative evaluation is essential for risk assessment and
optimization before elective surgeries. Additionally, postoperative care should prioritize rehabilitation and
monitoring for hepatic decompensation. Non-hepatic surgeries are more common and often performed
during acute care situations [7-9].

Hepatic dysfunction resulting from chronic hepatocyte damage, cirrhosis, and portal hypertension impacts
multiple organ systems and complicates surgical outcomes. Patients with hepatic dysfunction exhibit
systemic vasodilation, impaired diastolic function, and insufficient responses to surgical stress [10,11].
Despite the increasing prevalence of liver disease and its significant impact on perioperative outcomes,
there is a lack of locally developed, evidence-based protocols for managing these patients in surgical
settings. Effective management requires a multidisciplinary approach, with attention to preoperative
optimization, intraoperative anesthetic management, and postoperative rehabilitation.

This study focuses on the role of opioid-sparing techniques in pain management for general surgery patients
with hepatic dysfunction. Opioid-sparing strategies, which include the use of regional anesthesia,
multimodal analgesia, and non-opioid pharmacological agents, may reduce the risk of hepatic complications
by minimizing the systemic effects of opioids and their impact on liver metabolism. By optimizing pain
management, these techniques aim to improve perioperative outcomes and enhance recovery in this high-
risk patient population.

Materials And Methods

This observational cohort study was conducted at Lady Reading Hospital, Peshawar, Pakistan, over a one-
year period from November 2023 to October 2024. The study aimed to evaluate the effectiveness of opioid-
sparing techniques in managing postoperative pain in patients with hepatic dysfunction undergoing general
surgery. The study was approved by the Institutional Review Board, Lady Reading Hospital, Peshawar,
Pakistan (approval number: 417/LRH/MTI).

Inclusion and exclusion criteria

The study included patients aged between 18 and 65 years who were diagnosed with hepatic dysfunction
classified as Child-Pugh A or B [12]. Patients were selected if they were scheduled for elective general
surgeries such as cholecystectomy (either laparoscopic or open), hernia repair (inguinal or ventral),
appendectomy, or segmental colectomy, had an American Society of Anesthesiologists (ASA) physical status
II or I1I, and provided informed written consent were included in the study. Patients with more severe
hepatic dysfunction classified as Child-Pugh C, those requiring emergency surgeries, or those with known
hypersensitivity to analgesic medications such as non-steroidal anti-inflammatory drugs (NSAIDs),
acetaminophen, or opioids were excluded. Additionally, patients with significant comorbidities such as
chronic kidney disease, cardiovascular disease, or neurological disorders were not included. Those
undergoing surgeries with an anticipated operative time exceeding four hours were also excluded.

Sample size

The sample consisted of 100 patients, with 50 patients allocated to the opioid-sparing group and 50 to the
opioid-based group based on the analgesia protocol followed during their perioperative care. Patients were
assigned to these groups based on the clinical decisions of their treating physicians, without any
randomization, ensuring that the study reflected real-world clinical practices.
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Intervention

Patients in the opioid-sparing group received multimodal analgesia, which included intravenous
acetaminophen administered at a dose of 1 gm every eight hours, ketorolac given at 30 mg every eight hours,
and a continuous infusion of dexmedetomidine at a rate of 0.3-0.5 pg/kg/hour. The opioid-based group, in
contrast, received conventional analgesia, primarily involving morphine administered at doses of 2-4 mg
intravenously every four to six hours on an as-needed basis. Both groups had access to rescue analgesia if
their pain scores exceeded 4 on the Numeric Rating Scale (NRS) [13].

Data collection

Data collection was conducted systematically using standardized forms. Pain scores were measured at
regular intervals postoperatively, specifically at six, 12, 24, and 48 hours, using the NRS pain score. Opioid
consumption was quantified by calculating the total morphine-equivalent dose consumed within 48 hours
post surgery. To monitor hepatic function, levels of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and total bilirubin were measured preoperatively and postoperatively on days 1 and
3. Adverse effects, including nausea, vomiting, respiratory depression, and pruritus, were recorded during
the hospital stay. The length of hospital stays, measured in days from admission to discharge, was also
documented.

Data analysis

The collected data were analyzed using IBM SPSS Statistics for Windows, Version 26.0 (Released 2019; IBM
Corp., Armonk, New York, United States). Continuous variables such as pain scores, opioid consumption, and
laboratory parameters were summarized as means with standard deviations (SD) and compared between the
two groups using an independent t-test. Categorical variables, including the incidence of adverse effects,
were expressed as frequencies and percentages and analyzed using the chi-square test. A p-value of less
than 0.05 was considered statistically significant.

Results

The demographic and baseline characteristics of patients were comparable between the two groups (Table I).
The opioid-sparing group had a mean age of 49.3 * 8.7 years, while the opioid-based group had a mean age
of 48.9 £ 9.2 years (p = 0.78). Gender distribution and BMI were also similar, with no significant differences

observed.
Parameter Opioid-Sparing Group (n=50) Opioid-Based Group (n=50) p-value
Age (years), mean + SD 493 +8.7* 48.9+9.2 0.78
Gender (male), n (%) 28 (56%)** 29 (58%) 0.85
BMI (kg/m?), mean + SD 27.1+2.8* 27.3+3.1 0.67

TABLE 1: Demographic and baseline characteristics of patients (N=100)

*Independent t-test for continuous variables; **Chi-square test for categorical variables. p value less than 0.05 was considered significant

Postoperative pain scores assessed using the NRS were significantly lower in the opioid-sparing group at all
time points (Table 2). At six hours post surgery, the opioid-sparing group had a mean NRS score of 2.9 + 0.8
compared to 4.5 * 1.1 in the opioid-based group (p < 0.001). This trend continued through 48 hours post
surgery.
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Time Point
6 hours post-
surgery

12 hours post-
surgery

24 hours post-
surgery

48 hours post-
surgery

NRS score, Opioid-Sparing Group (n=50),
mean * SD

29+0.8

2307

1.8+0.5

1.2+04

NRS score, Opioid-Based Group (n=50), mean
*SD

45+11

3.8+1.0

3.1+0.9

25+07

TABLE 2: Postoperative pain scores at different time points

Independent t-test; p value less than 0.05 was considered significant

NRS: Numeric Rating Scale

p-

value

<0.001

<0.001

<0.001

<0.001

Parameter
AST (IU/L)

ALT (IU/L)

Hepatic function parameters, including AST, ALT, and total bilirubin, showed no significant differences
between the groups on postoperative day 3 (Table 3).

Opioid-Sparing Group (n=50), mean * SD
48.7 +10.1

456 +9.2

Total bilirubin (mg/dL) 1.2+0.3

Opioid-Based Group (n=50), mean * SD
50.3+9.8
46.8 +10.3

1.3+04

TABLE 3: Hepatic function parameters on postoperative day 3

Independent t-test; p value less than 0.05 was considered significant

Surgical outcomes showed significant differences favoring the opioid-sparing group. The mean length of
hospital stay was 3.8 + 0.9 days in the opioid-sparing group compared to 5.1 + 1.2 days in the opioid-based

p-value
0.28
0.35

0.19

group (p < 0.001). Rates of nausea, respiratory depression, and pruritus were significantly lower in the

opioid-sparing group (Table 4).

Outcome Opioid-Sparing Group (n=50) Opioid-Based Group (n=50)
Length of hospital stay (days), mean + SD 3.8+£0.9 B4 &5 92

Nausea and vomiting, n (%) 6 (12%) 15 (30%)

Respiratory depression, n (%) 0 (0%) 5 (10%)

Pruritus, n (%) 2 (4%) 8 (16%)

TABLE 4: Surgical outcomes

*Independent t-test for continuous variables; **Chi-square test for categorical variables; p value less than 0.05 was considered significant

p-value
<0.001*
0.02**
0.04**

0.03**

The distribution of surgical procedures was comparable between groups, with no significant differences

(Table 5).
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Surgery Type Opioid-Sparing Group (n=50), n (%) Opioid-Based Group (n=50), n (%) p-value
Cholecystectomy 22 (44%) 21 (42%) 0.81
Hernia Repair 16 (32%) 17 (34%) 0.77
Appendectomy 8 (16%) 7 (14%) 0.79
Segmental Colectomy 4 (8%) 5(10%) 0.68

TABLE 5: Types of surgeries performed

Chi-square test for categorical variables; p value less than 0.05 was considered significant

Discussion

The demographic and baseline characteristics, including age, gender, and BMI, were comparable between
the opioid-sparing and opioid-based groups. This ensures that the differences observed in outcomes are
attributable to the analgesic strategies rather than demographic disparities. The comparability of these
variables aligns with previous literature emphasizing the importance of balanced baseline characteristics in
studies involving patients with hepatic dysfunction, as these factors can influence both pharmacokinetics
and pharmacodynamics in the perioperative period [14,15].

Postoperative pain scores assessed using the NRS were significantly lower in the opioid-sparing group at all
time points, with reductions of approximately 35-45% compared to the opioid-based group. This
improvement is likely due to the multimodal analgesic approach, which combines non-opioid medications
such as acetaminophen and NSAIDs with regional anesthesia techniques. These strategies provide targeted
pain relief by modulating central and peripheral pain pathways without overburdening hepatic metabolism
[16,17]. Acetaminophen, when administered at therapeutic doses, is relatively safe for patients with liver
dysfunction, as it bypasses the pathways responsible for significant hepatotoxicity [18]. Moreover, regional
anesthesia reduces systemic opioid requirements by directly blocking pain transmission, a finding supported
by its efficacy in patients with chronic liver disease undergoing surgery [19].

The opioid consumption over 48 hours was significantly lower in the opioid-sparing group, with a mean
morphine-equivalent dose of 4.1 + 1.5 mg compared to 12.6 = 3.8 mg in the opioid-based group. This
reduction is critical for patients with hepatic dysfunction, as opioids undergo hepatic metabolism and may
accumulate in the presence of impaired liver function, leading to adverse effects such as sedation and
hepatic encephalopathy [20,21]. Dexmedetomidine, a key component of the opioid-sparing protocol, acts as
a selective alpha-2 adrenergic receptor agonist, providing analgesia and sedation without significantly
impacting hepatic enzymes [22]. This property makes it a preferable choice for patients with compromised
liver function [11,22].

Hepatic function parameters, including AST, ALT, and total bilirubin, showed no significant differences
between the two groups on postoperative day 3. This finding suggests that opioid-sparing regimens do not
exacerbate liver dysfunction, likely due to the use of medications with minimal hepatotoxicity. Prior studies
have highlighted the hepatoprotective effects of avoiding opioids and using non-opioid alternatives that do
not interfere with liver function [11,22]. Additionally, the reduction in systemic opioid exposure may have
mitigated the risk of drug-induced hepatic injury, which is a concern in cirrhotic patients [22,23].

Surgical outcomes, including the length of hospital stay and rates of postoperative complications, favored
the opioid-sparing group. The mean hospital stay was shorter by approximately 1.3 days, and rates of
nausea, respiratory depression, and pruritus were significantly lower. These findings align with previous
studies that demonstrated improved recovery profiles and reduced opioid-related complications with
multimodal analgesia [22,24]. The shorter hospital stay may also reflect better pain management, leading to
enhanced mobilization and reduced risks of complications such as infections and thromboembolic events
[25].

Limitations and future recommendations

This study has several limitations. First, the sample size was relatively small, limiting the generalizability of
the findings. Second, the study was conducted at a single center, which may not reflect variability in practice
across different institutions. Third, the follow-up period was limited to the immediate postoperative phase,
precluding assessment of long-term outcomes and complications.

Future studies should include larger, multicenter cohorts to validate these findings and explore the long-
term impact of opioid-sparing techniques on hepatic outcomes. Additionally, investigations into the cost-
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effectiveness and patient satisfaction associated with these protocols are recommended to guide broader
clinical adoption [26,27]. This study underscores the importance of developing evidence-based perioperative
management strategies tailored to patients with hepatic dysfunction. Incorporating opioid-sparing
techniques into standard care protocols has the potential to enhance perioperative outcomes and reduce the
burden of complications in this high-risk population.

Conclusions

This study underscores the effectiveness of opioid-sparing techniques in managing postoperative pain and
optimizing recovery in general surgery patients with hepatic dysfunction. These strategies significantly
reduced pain scores and opioid consumption while minimizing opioid-related adverse effects and
maintaining stable hepatic biomarkers, including AST, ALT, and total bilirubin. The findings highlight the
potential of multimodal analgesia to enhance recovery, shorten hospital stays, and reduce complications,
particularly in patients with impaired hepatic metabolism.
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