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ABSTRACT 

Anesthetic agents and types may deteriorate 

liver function; therefore, choosing anesthetics 

with less hepatotoxicity is important. The 

elevations of serum aminotransferase (AST), 

alanine transaminase (ALT), and alkaline 

phosphatase (ALP) levels are frequently 

observed after surgical procedures, whether 

performed under general or spinal (regional) 

anesthesia. Therefore, the study aimed to 

investigate and compare the changes in liver 

enzymes following general anesthesia and 

regional anesthesia.  An observational sheet 

was used to obtain data from patients and then 

statistically analyzed using the IMB Statistical 

Package for Social Sciences (SPSS) Statistic 

software version (23). A significant difference 

in the liver enzymes levels change was 

determined with a p-value of < 0.05. it was 

observed that in both groups of general and 

regional anesthesia, the level of AST, ALT, and 

ALP enzymes was significantly elevated post-

operative compared to pre-operative with 

(P=0.000), especially in the level of ALT 

enzyme. The current study indicated that both 

general and regional anesthesia caused 

increased liver enzymes. 

Cite this article. Hmza A, Alashkham F, Ammr A, Ashour A, Altwayr S. Immediate Effects of Anesthesia Agents on Liver Function. 

Alq J Med App Sci. 7(Supp2):88-93. https://doi.org/10.54361/ajmas.2472213  

 

INTRODUCTION 
The liver is an essential organ in the human body responsible for a wide range of functions that help support metabolism, 

immunity, digestion, detoxification, and vitamin storage, among others [1]. The liver is the major site of exogenous 

medication metabolism. The primary result of medication metabolism is the production of more water-soluble and 

therefore more easily excreted medication metabolites. Medication is sometimes bio-transformed into more reactive 

metabolites, which may lead to toxicity [2]. Anaesthetic agents, like most medications, undergo metabolism in the liver 

and are sometimes associated with toxic reactions [3]. 

Surgery and anaesthesia are stressful situations and lead to increased liver enzymes postoperative. The elevations of 

serum aminotransferase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), or bilirubin levels are frequent 

after surgical procedures, whether performed under general or spinal anaesthesia [4]. Although the liver contributes 

significantly to homeostasis and gets 25% of cardiac output, systemic hypotension and declines in cardiac output are 

the sole factors that alter portal vein flow [5]. Hepatic function is impacted by anaesthesia, surgery, and anaesthesia 

itself; conversely, liver disease can impact surgery and anaesthesia [6].  

Surgery and anaesthesia are stressful situations and lead to increased liver enzymes postoperative. The elevations of 

serum aminotransferase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), or bilirubin levels are frequent 

after surgical procedures, whether performed under general or spinal anaesthesia [4]. The impact of inhalation 
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anaesthetics on hepatic blood flow and function is related to both the degree of liver dysfunction and the type of 

abdominal surgery. Other factors that affect hepatic blood flow include age, volume, intraoperative posture, surgical 

technique, blood pressure, local anaesthetics, hemoglobin level, oxygen level, and volatile anaesthetics [7]. Anaesthesia 

may enhance hepatic arterial blood flow while decreasing cardiac output and portal blood flow. Inhalation anaesthetics 

alter portal venous and hepatic artery vascular resistance, allowing for the restoration of total hepatic flow. Using 

isoflurane and Sevoflurane anaesthesia at low and high flow has not been linked to clinical hepatotoxicity [8]. 

Thiopental, Etomidate, and Propofol improve portal and hepatic arterial blood flow, although intravenous anaesthesia 

can impair liver function. However, there is minimal evidence that intravenous anaesthetics have any effect on 

postoperative liver function. It is unclear how central neuroaxonal obstructions influence liver function [6].  

Most surgical procedures, whether carried out under spinal, epidural, or general anaesthesia, only cause slight changes 

in the serum liver biochemical assays. An increase in postoperative blood aminotransferase, alkaline phosphatase, or 

bilirubin levels in people without underlying cirrhosis is not noted. Anesthesia-related drugs may reduce hepatic blood 

flow by 30% to 50% after induction [9]. The current study was focused on investigating and comparing the immediate 

changes in the liver enzymes during anaesthesia using a different type of anaesthesia agents. 

 

METHODS 
A cross-sectional study was conducted by collecting samples from surgical patients of various ages and genders who 

underwent general and spinal anaesthesia procedures in the operating rooms of general surgery departments at Zawia 

Medical Centre (ZMC), Foreign Center (LFC), and Medical Experience Center (MEL). Thirty blood samples were 

tested for serum levels of aspartate aminotransferase (AST), Alanine Aminotransferase (ALT), and Alkaline 

phosphatase (ALP) before and after anaesthesia was administered.  

Our data were statistically analyzed with SPPS software. The frequency, percentages, standard deviations, and mean 

values were determined. The Wilcoxon test was used to evaluate levels of liver enzymes before and after anaesthesia. 

 

RESULTS  
The total blood samples collected in this study were 43, divided into two groups. Group one under general anesthesia, 

represented 17 blood samples from both genders (15(80%) male and 2(11.8%) females). Group two were regional 

anesthesia, with 26 blood samples, equally distrusted between both genders, as shown in Table 1. 

 
Table 1. Participants in the study's demographics criteria 

Types of anesthesia Total Number of blood samples (n= 43) 

General anaesthesia 17 

Regional anaesthesia 26 

Table 2 displays the overall gender frequency among our analysis's general anaesthesia patients: there are 15 male 

patients (88.2%) and 2 female patients (11.8%). Additionally, our results indicate the state of health of the patients under 

general anaesthesia; of these, 12 (or roughly 70.6%) were classified as ASA I level. and (3) those with an ASA II level, 

or roughly 17.6% of the total. Eleven per cent of patients were categorized as ASAS III. Table 2 illustrates that among 

the various types of surgeries performed under general anaesthesia, 7 appendectomies accounted for 41.2% of the total, 

while 4 cholecystectomy procedures constituted 23.5%. Additionally, it reveals that 2 surgeries were performed between 

2 and 4 hours, accounting for 11.8%, while 8 procedures were completed between 1 and 2 hours, accounting for 47.1%. 

Figure 1 displays the effect of general anaesthesia on the level of the AST, ALT, and ALP before and after the 

anaesthesia. All the enzymes increased after the anesthesia especially the ALT level from 22.69 to 35.57. The Wilcoxon 

test showed that there was a statistically significant difference between post and pre-form AST (P=0.001) and for ALT 

(P=0.001), However, the p-value was (0.011) for post and pre-ALP of these 26 patients, 13 (50%) Female and 13 (50%) 

Male to the frequency of the gender in regional anaesthesia patients. Demographic data, including age, type, time and 

health status of the patients who undergone regional anaesthesia. 
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Table 2. ASA health status of the patients, Types and times of operation under general anaesthesia 

 

 

 

 

 

 

 

  

 

Figure 1. Mean and standard deviation for the level of (AST, ALT & ALP) for the general anaesthesia group. 

 

Our result showed the frequency of the gender in regional anaesthesia patients was male and female equal in number 

which represents 50%. The health status of the patients who underwent regional anaesthesia was 19 patients considered 

as ASAI level which represented around 73.1% of the cases. Only (3) patients were considered as ASAIV level by 11.5% 

of the cases. The different types of operation are done under regional anaesthesia. The orthopaedic surgery (16) 

represented 61.5% of the cases. The gyno-surgery (9) represented 34.6% of the cases. Bone process one case represented 

3.8% shows the time of operation. The operations done in fewer than one hour were 12 representing 46.2%. Of the 

operations done from 1 to 2 hours 13 operations represent 46.2% and for the operation done between 2 to 4 hours 1 

represents 3.8%. All demographic features are present, as shown in Table 3. 
 

Table 3. ASA health status of the patients, Types and times of operation under regional anesthesia 

 

The results after the operation and the effect of regional anaesthesia on the level of the AST, ALT, and ALP before and 

after the anaesthesia are shown in Figure 2. All the enzymes increased after the anesthesia especially the ALP level from 

71.26 to 78.05. The Wilcoxon test showed that there was a statistically significant difference between post and pre-form 

AST (P=0.000) and for ALT (P=0.000), and ALP (P=0.000(. 

Health Status of 

the Patients 

Time of 

operation 
Types of operation Gender 

Type of 

Anesthesia 

ASA I 

12 (70.6 %) 

Less than 1 Hour 

6 (35.3 %) 

Appendectomy 

7 (41.2 %) 

Male 

15(88.2%) 

Female 

2(11.8%) General 

Anesthesia 

ASA II 

3 (17.6%) 

1 to 2 Hours 

8 (47.1 %) 

Orthoplisurgry 

2 (11.8%) 

ASA III 

2 (11.8%) 

2 to 4 Hours 

2 (11.8%) 

Cholecystectomy 

4 (23.5%) 

Total 

17 (100 %) 
- 

Urology surgery 

2 (11.8%) 
Total= 17 

Health Status of 

the Patients 
Time of operation Types of operation Gender 

Type of 

Anesthesia 

ASAI 

19 (73.1 %) 

Less than 1 Hour 

12 (46.2 %) 

Orthopaedic-surgery 

16 (61.5%) 

Male 

13(50.00%) 

Female 

13(50.00%) 

Regional 

Anesthesia 

ASAIV 

3 (11.5%) 

1 to 2 Hours 

13 (50.00%) 

Gaynor-Surgery 

9 (34.6%) 

- 
2 to 4 Hours 

1 (3.8%) 

Bone process 

1 (3.8%) 
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Figure 2. Mean and standard deviation for the level of (AST, ALT, ALP) for the regional anaesthesia group 

 

DISCUSSION 
In the present study, the level of aspartate transaminase (AST) alanine transaminase (ALT) and alkaline phosphatase 

(ALP) enzymes in the isoflurane and Marcaine groups immediately after the operation increased compared to the pre-

surgery stage, and this increase was significantly higher in the isoflurane group, especially in the level of ALT enzyme. 

These changes in the level of liver enzymes may be due to the longer the anaesthesia time, especially in general 

anaesthesia. A previous study indicated that a variety of perioperative factors such as prolonged anesthesia time may be 

involved in injury to the liver after surgery [17]. However, our study had shown that the level of ALT significantly 

increased after general anaesthesia using isoflurane, and this increase may be due to direct liver injury. Liver injury, 

whether acute or chronic, eventually causes an increase in serum transaminase levels. Both AST and ALT are highly 

concentrated in the liver. AST is also diffusely present in the heart, skeletal muscles, kidneys, brain, and red blood cells, 

but ALT has low concentrations in the skeletal muscles and kidneys. Therefore, an increase in ALT levels is more 

specific to liver injury [10]. 

In general, mild transient elevations of serum liver enzymes (less than two times normal values), particularly 

aminotransferase and alkaline phosphatase, are common after surgical procedures, regardless of the type of anaesthesia 

or surgery [11]. On the other hand, procedures involving a significant quantity of blood loss and intra-abdominal 

surgeries linked to impaired hepatic blood flow significantly raise the risk of postoperative liver damage [12]. Injury to 

the liver during surgery may be caused by several perioperative variables in addition to surgical trauma, including 

hypotension, hypovolemia, extended anaesthesia, ventilation mode, operating posture, infection, or perioperative drugs 

[11]. Anaesthetics and their metabolites may impact on the liver's function after surgery. By immune- or non-immune-

mediated processes, volatile anaesthetic metabolites can cause varying degrees of liver damage [13].  

Our findings indicate that upon recovery, there was an elevation in the level of liver enzymes, particularly ALT, in the 

group that was given isoflurane for general anaesthesia. In previous study, anaesthesia using isoflurane caused rising in 

the level of liver enzymes such as AST and ALT until 14 days after anaesthesia [14]. According to our findings, the 

reduced incidence of liver injury following isoflurane may be explained by the drug's lower metabolism and superior 

preservation of hepatic blood flow [11]. Most surgical procedures are monitored with small changes in liver function 

tests, regardless of whether they are conducted under regional (epidural or spinal) or general anaesthesia [15]. During 

all surgical operations, anaesthesia lowers blood flow to the liver. Anaesthesia reduces cardiac output, which reduces 

portal blood flow, and also alters portal venous and hepatic artery vascular resistance. The decrease in blood flow may 

result in a symptomatic increase in the outcomes of liver functions in healthy individuals.  Biological testing Following 

surgery after induction, anaesthetic medications may reduce hepatic blood flow by 30% to 50% [16]. 

 Our study has shown that regional anaesthesia using Marcaine affects the liver enzyme, where thesis enzymes are 

increased after surgery as compared to the pre-surgery. However, a few studies have been done to investigate the effects 

of regional anaesthesia on liver enzymes . 

 

CONCLUSION 

The current study aimed to determine the immediate effect of both general and regional anaesthesia on liver enzymes. 

The level of was investigated before and after the anaesthesia to observe the changes  . The results of the study showed 

that the level of aspartate transaminase (AST) alanine transaminase (ALT) and alkaline phosphatase (ALP) enzymes in 
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the general and regional anesthesia immediately after the operation increased compared to the pre-surgery stage, and 

this increase was significantly higher in general anesthesia especially in the level of ALT enzyme. Many aspects of the 

current study remain unclear and require more investigation. All prior investigations found that anaesthesia has an effect 

on the levels of liver enzymes, but they did not explain why. There have only been a few investigations on the influence 

of regional anaesthesia on lever enzymes, thus more research is needed. There have only been a few investigations on 

the influence of regional anaesthesia on lever enzymes, thus more research is needed.  
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 التخدير على وظائف الكبد لأدويةتأثيرات الفورية ال

 الطوير الدين صلاح عاشور، الوهاب عبد ،ارعم الرحيم عبد الاشخم، فاطمة ،∗عفاف حمزة 

 الطبية، جامعة الزاوية، ليبيا ، كلية التقنية الفائقةقسم التخدير والعناية 

 

 المستخلص

عوامل وأنواع التخدير قد تؤدي إلى تدهور وظائف الكبد. لذلك، من المهم اختيار أدوية التخدير ذات السممممية الكبدية ا.قل. 

 (ALP) والفوسممفاتيز القلوي،  (ALT) وناقلة أمين ا.لانين  ،(AST) يتم ملاحظة ارتفاع مسممتويات ناقلة ا.مين  ا الد 

بشممكل متكرر بعد العمليات الاراحية، سمموا  تم إجراتها تلت التخدير العا  أو النخاعا نالمنطقال. ولذلك هد ت الدراسممة  

. تم اسممتخدا  ورقة المراقبة للللممو  خاعاإلى دراسممة ومقارنة التريرات  ا إنزيمات الكبد بعد التخدير العا  والتخدير الن

تلديد اختلاف   تم   (23) (SPSS) .بيانات من المرضممى  م تلليلها إحلممائياا باسممتخدا  إلممدار البرنامي ا حلممائاعلى  

،  نخاعا وقد لوحظ أنه  ا كلا الماموعتين تلت التخدير العا  وال .p <0.05 كبير  ا ترير مسممتويات إنزيمات الكبد بقيمة

ا بشكل م ALPو،  AST  ،ALT كان مستوى إنزيمات  ،  (P=0.000) للوظ بعد العملية مقارنة مع ما قبل العملية معمرتفعا

 .أشارت الدراسة اللالية إلى أن التخدير العا  وا قليما تسبب  ا زيادة إنزيمات الكبد  .ALT وخالة  ا مستوى إنزيم

 .اخاع، التخدير الن. ناقلة أمين ا.سبارتات، ناقلة أمين ا.لانين، الفوسفاتيز القلوي، التخدير العا الكلمات الدالة
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