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Abstract  
Hypotension often occurs in spinal anesthesia patients due to suppression of the autonomic nervous system, 

specifically the sympathetic nerve, leading to vasodilation. This study aims to evaluate the effectiveness of 

preloading RL in preventing hypotension. The design uses a quasi-experiment with a pretest-posttest design with 

a control group. A total of 50 respondents were selected by purposive sampling and divided into intervention and 

control groups. Blood pressure data was measured using a NIBP monitor and recorded on an observation sheet. 

The results showed that the average systolic and diastolic pressure in the intervention group was 125.20 mmHg 

and 81.24 mmHg, in the control group was 115.20 mmHg and 70.57 mmHg. The paired sample t-test showed a 

significant difference (p < 0.05). Preload RL is effective in preventing hypotension in spinal anesthesia. 
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1. Introduction  

Spinal anesthesia is a regional anesthesia technique that can be used in various types of surgeries, 

especially in lower surgery such as orthopedics, obstetrics, and urology (Forkin et al., 2016). Regional 

anesthesia works by suppressing or inhibiting the transmission of nerve impulses in a specific area of 

the body, thus causing the loss of pain in that part without affecting the patient's consciousness (Morgan 

& Mikhail's, 2022). This mechanism occurs through nerve conduction blockade, mainly by inhibiting 

sodium channels in nerve cell membranes by suppressing sensory, motor, and autonomic nerve 

impulses in body parts. Anesthesia is administered in the subarachnoid space, thus blocking the 

transmission of nerve impulses in the lower segment of the spinal cord. (Niazi & Matava, 2019).  

Spinal anesthesia is growing and widely used, and the advantages offered include a relatively lower 

price, small systemic influence, adequate analgesia and the ability to prevent a more complete stress 

response  (Neuman et al., 2023). Anesthesia in addition to having advantages can also cause a decrease 

in sensory and motor functions in the body below the injection point and also suppress the autonomic 

nervous system, especially sympathetic nerve fibers, which causes vasodilation and a decrease in blood 

pressure (hypotension)  (Wink , 2019) . The incidence of hypotension in spinal anesthesia is caused by 

several factors, namely the type of local anesthetic drug, the degree of sensory inhibition, age, gender, 

weight, physical condition of the patient, the patient's position, and surgical manipulation. The most 

common side effect of spinal anesthesia is hypotension as a result of sympathetic blocks in the 

subarachnoid space. (Ferre et al., 2020). 

Based on a 2020 report by the Centers for Disease Control and Prevention (CDC), it is stated that 

spinal anesthesia often causes hypotension as a frequent complication, with incidence ranging from 
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30% to 40% in adults undergoing other lower body surgery procedures (CDC, 2020) . The prevalence 

of hypotension in the United States found that the incidence of mild, moderate, and severe hypotension 

after spinal anesthesia was 31.4%, 23.9%, and 30.1%, respectively, making it a common complication 

during surgery (DASM, 2023) . While data in Indonesia shows that hypotension in spinal anesthesia is 

still a common problem, a percentage of incidence is obtained of 30 to 33% of patients experiencing 

hypotension (Karnina et al., 2022) . Hypotension after spinal anesthesia is a common occurrence, with 

a prevalence varying between 30% to 70%, depending on the type of procedure and the patient's 

condition. In procedures such as caesarean sections, the prevalence can reach about 39% to 75% 

(Guarracino & Bertini, 2022).  

Hypotension is a decrease in arterial blood pressure >20% below baseline or absolute values of 

systolic blood pressure below 90 mmHg and diasole below 60 mmH (Ministry of Health , 2023) . 

Hypotension during spinal anesthesia occurs more often than in other types of anesthesia. The incidence 

of decreased blood pressure in patients receiving spinal anesthesia can increase by more than 20%, 

especially due to the sympathetic blockade effect that leads to a decrease in peripheral vascular 

resistance as well as this condition is potentially more commonly experienced by patients with risk 

factors such as advanced age or comorbidities (Ferre et al., 2020). This is caused by several factors 

related to partiurian conditions, including high intra-abdominal pressure, increased vasodilation due to 

spinal anesthesia, decreased systemic vascular resistance, and increased oxygen demand (Chen et al., 

2023). Because of these factors, parturiens are more susceptible to hypotension during spinal anesthesia. 

Active management, such as adequate intravenous hydration, vasopressor administration, and left 

lateral positioning to reduce compression of the vena cava, is often necessary to maintain hemodynamic 

stability and prevent complications in the patient (Valverde , 2021).  

Hypotension, if it lasts for a long time and is not treated immediately, can cause a number of serious 

complications such as decreased perfusion of vital organs, decreased cardiac output, hypoperfusion of 

the uteroplacenta in the parturien, lactic acidosis, systemic tissue damage and hypotensive shock (Chen 

et al., 2021). The quick and appropriate management of hypotension patients is essential in order to 

prevent these serious complications by providing interventions such as intravenous fluid preloading, 

vasopressor medications, and patient position management are often necessary to restore blood pressure 

and maintain vital organ perfusion to maintain hodynamics (Castera & Borhade, 2023). Preloading 

fluids with crystaloids, such as Ringer Lactate (RL), is often used as a preventive measure to overcome 

hypotension induced by spinal anesthesia (Tiruneh et al., 2021). Since RL has a similar composition to 

extracellular fluids, it is the main choice for overcoming and preventing hypotension during anesthesia 

where the balanced electrolyte composition of RL contains sodium (130 meq/l), potassium (4 meq/l), 

calcium (3 meq/l), and chloride (109 meq/l), which is close to the concentration of electrolytes in the 

body's extracellular fluids (James & Dyer, 2018). Making RL effective in replacing extracellular fluid 

loss without disrupting the body's electrolyte balance (Eli et al., 2024). Because RL is similar to 

extracellular fluid, its use provides a more physiological fluid and blood pressure stabilizing effect, 

making it an excellent resuscitation fluid during surgical procedures and anesthesia (Mane, 2017). 

The advantages of RL include low prices, easily available in every health center, no need to do 

cross matching, no allergies or anaphylactic shock, simple storage and can be stored for a long time 

(Valverde, 2021). The half-life of RL in the intravascular space is about 20-30 minutes. This means that 

once administered, most of the volume of RL will exit the intravascular space and enter the interstitial 

space within that time (Jacob et al., 2012). In general, preload is carried out 15-30 minutes before the 

spinal anesthesia procedure is carried out with the number of lactate ringers given 10-

15cc/kgbb(Horejsek et al., 2022). Where the purpose of this preload is to increase intravascular volume 

and reduce the risk of hypotension that may occur due to the effects of spinal anesthesia (Castera & 

Borhade, 2023). 
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A meta-analysis conducted by (Najm et al., 2023) showed that preloading of fluids significantly 

reduced the frequency and degree of hypotension in patients undergoing spinal anesthesia. Analyses 

were conducted by Khosravi et al., (2019) that showed the effectiveness of hydration preload with RL 

in preventing hypotension from various studies comparing groups that received fluid preload with those 

that did not show that fluid preloading may help reduce the incidence of post-anesthesia hypotension, 

especially in patients undergoing spinal anesthesia procedures. The results showed an increase in 

hemodynamic stability in the group that was given fluid preload compared to the control group. These 

findings support clinical practice in the use of crystalloid fluids as a preventive measure against 

hemodynamic complications resulting from spinal anesthesia. The study by (O'Rourke et al., 2019) 

showed that the administration of preload fluid was very effective in preventing hypotension during the 

spinal anesthesia procedure of the 30 participants tested, 24 did not experience hypotension after the 

administration of preload fluid, which showed an effectiveness rate of 86.7%. 

The administration of RL fluid preload of 10-15 cc/kg of body weight is carried out approximately 

15-20 minutes before the spinal anesthesia action to increase intravascular volume and fight 

hypotension due to sympathetic blockade with RL administration and should be balanced with strict 

hemodynamic monitoring to avoid the risk of complications such as edema or electrolyte imbalance 

(Rijs et al., 2020). Study conducted by Decuyper and Van De Velde, (2023) comparing cloding and 

preloding explain that preloading with crystalloid fluid done before spinal anesthesia effectively 

prevents complications of hypotension, because preloading with RL fluid helps offset this loss of blood 

volume by increasing intravascular fluid, thus preventing a drop in blood pressure. 

The type of fluid given also plays an important role in the stability of the hemodynamic response ( 

Castera & Borhade, 2023). Crystaloids, such as lactate ringers, are often used for their ability to quickly 

fill intravascular spaces, although only 25% of the given volume remains in circulation after a few hours 

(Kemp, 2020). Giving enough fluids in the amount of 500-1000 cc can increase blood pressure (Wu et 

al., 2020). Although the critaloid fluid quickly distributes ecstasy, it also has the potential to cause a 

decrease in heart rate due to an excessive increase in preload, which can decrease the body's sympathetic 

response (Valverde, 2021). Conversely, excessive amounts of fluids can lead to hypertension, 

pulmonary edema, and other complications such as heart disorders (Stickel et al., 2019). Therefore, it 

is important to provide appropriate fluid therapy to ensure optimal postoperative recovery (O’Rourke 

et al., 2019). Therefore, the supervision of officers in administering fluids needs to be adjusted to the 

patient's individual condition, including pre-operative status, intraoperative blood loss, and fluid needs 

during recovery. (Castera & Borhade, 2023).  

A preliminary study at Pariaman Hospital in July-August 2023 showed that out of 330 spinal 

anesthesia procedures, many patients did not receive RL fluid preload due to the busy surgery schedule. 

Of the 15 patients who were given spinal anesthesia, 9 patients experienced hypotension. This study 

aims to test the effectiveness of RL preload hydration in preventing hypotension in patients after spinal 

anesthesia at the Central Surgical Installation of Pariaman Hospital.  

 

2. Research Methods 

This type of research is quantitative research. Quasy Experiment design, pretest-posttest with 

control group. This research was carried out from February 1 to 28, 2024. The population in this study 

is patients with spinal anesthesia at the Central Surgical Installation of Pariaman Hospital totaling 330 

in July-August 2023. The sample in this study was taken using purposive sampling, this method was 

chosen because the study required participants with specific characteristics that were relevant to the 

purpose of the study. The number of samples in this study was 50 consisting of 25 controls and 

interventions and those that met the inclusion criteria were selected. Inclusion criteria are surgical 

patients with spinal anesthesia techniques, patients aged 17-55 years, physical status of the American 
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Society of Anesthesiologist (ASA) I and II, Patients with lower abdominal surgery, pelvis, peri-rectum-

perineal surgery, herniotomy, appendectomy, hemorrhoidectomy, ureteroscopy and gynecological 

obgyn surgery, while the exclusion criteria are acidic with medical conditions of severe heart disorders 

or acute infections and patients who have no contraindications to the administration of fluids. The 

instrument used to measure in this study with non-invasive blood pressure (NIBP) uses an automatic 

blood pressure cuff on the side monitor. Data were collected using questionnaire sheets for collecting 

demographic data and observation sheets to collect data on sistole and diastole examinations. In the 

intervention group, RL preload fluid was given at a dose of 10-15 cc/kg of body weight. Measurements 

are taken after preload RL and before the spinal anesthesia procedure with the patient in a supine 

position 10-15 minutes to get the initial value of the patient's blood pressure and after the postoperative 

spinal anesthesia, the blood pressure is measured at 30 after the patient is in the recovery room. 30 

minutes is enough to see if the patient has begun to recover from the effects of the anesthesia so that 

the effect of fluid preload on blood pressure can be maintained for a long period of time. During the 

questionnaire, the respondent may ask questions that are not understood and make a time contract with 

the patient at the beginning by signing informed consent to become a research respondent, meaning that 

the patient expresses a willingness to participate in the study voluntarily and without pressure. Data 

analysis using parametric statistics, paired tests, t-tests were used to compare the mean blood pressure 

before and after the intervention in one group, both the intervention and control groups. This test tested 

whether there was a significant difference in mean blood pressure before and after treatment in the 

group. 

 

3. Results and Discussion  

3.1.Characteristics of Respondents  

Table 1. Frequency Distribution of Respondent Characteristics Based On Gender, Age, ASA  

Characteristic 

Preload RL 

(=25) 
Tampa Preload RL (=25) 

f % f % 

Gender  

Men 

Woman  

 

15 

10 

 

60 

40 

 

14 

12 

 

56 

44 

Age  

Early Adult 26-35 Years 

Late Adult 36-45 years old  

Early Elderly Adults 46-55 years old  

 

9 

12 

4 

 

36 

48 

16 

 

12 

9 

4 

 

48 

36 

16 

Hope  

ASA I 

ASA II 

 

11 

14 

 

44 

56 

 

12 

13 

 

48 

52 

Source: Primary Data, 2024 

 

Based on Table 1, the proportion of male patients is higher than that of women. In the intervention 

group, as many as 60% of males and in the control group 56%, this difference shows the dominance of 

male patients in both groups. According to Dart et al., (2022) the explanation, the difference in response 

to fluids between men and women is caused by various physiological factors. For example, gender 

suggests that men and women have differences in hormone regulation that can affect blood pressure 

regulation and response to fluid therapy. Estrogen, the more dominant hormone in women, may play a 

role in regulating blood pressure, so the response to fluid administration may differ between the two 

sexes. As well as differences in body size and body composition also contribute to women generally 

having a smaller body weight and blood volume than men, which means the dose of fluid given must 
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be adjusted, this is important to avoid side effects such as fluid overload or hypertension.(Dart et al., 

2022).  

Age category in the Intervention group, the majority of patients were in the late adult group of 36-

45 years as much as 48%, in the control group, the oldest age distribution in early adults 26-35 years 

was 48% The two groups had different age distributions. The patient's age can affect the hemodynamic 

response to fluid preload, such as RL where as we age, there is a possibility of decreased heart function 

and increased vascular resistance, which can affect how the body responds to the volume of additional 

fluid. Elderly patients may have less preload reserve, i.e. the ability to increase cardiac output by 

increasing fluid volume, potentially reducing the positive response to RL preload (Martin et al., 2020). 

In the American Society of Anesthesiologists (ASA) status in the intervention group, the proportion 

of patients with ASA II status (56%) was more while in the control group, the proportion of ASA I was 

more (48%) which showed that the physical condition of the patients was relatively balanced in both 

groups. According to Perel, (2020), the patient's response to preload is also influenced by the status of 

ASA. Healthier patients (ASA I or II) generally show a better response to preload, with more significant 

increases in blood pressure and cardiac output. Conversely, if the ASA status is higher, it is likely not 

responding optimally due to limitations in their heart or lung function. Patients with higher ASA status 

are more susceptible to side effects of fluid overload (Maheshwari & Sessler, 2020). 

 

3.2. Effectiveness of RL Preload Hydration in Preventing Hypotension in Patients After Elective 

Surgical Spinal Anesthesia 

Table 2. Effectiveness of RL preload hydration on blood pressure in elective postoperative patients  

Variable Group n Result  Mean  SD Min - Max P Value 

 

Sistole 

 

Preload RL  25 Before  125.38 3.841 118-132 0.000 

25 After  125.20 5.979 110-138 

Tampa 

Preload RL  

25 Before  125.44 6.187 110-132 0.000 

25 After  115.20 9.840 100-125 

 

Diastole 

Preload RL  25 Before  80.00 4.628 79-90 0.000 

25 After  81.24 6.424 70-97 

Tampa 

Preload RL  

25 Before  79.44 8.186 68-97 0.002 

25 After  70.52 9.474 58-96 

Source: Primary Data, 2024 

 

Table 2 shows that the results of the intervention in the preloading of RL fluid, the average range 

of systole blood pressure before 125.38 mmHg and after systole blood pressure is 125.20, while the 

average value of diastatic blood pressure measurement before the intervention is 80.00 mmHg and after 

surgery is 81.24 mmHg in the intervention group. Meanwhile, in the control group, the average blood 

pressure of systole before 125.44 mmHg and blood pressure of systole after surgery was 115.20, while 

in the measurement value of diastole blood pressure before the average value was 79.44 mmHg and 

after diastole blood pressure was 70.52 mmHg. After the data was tested using the Paired test, the t-test 

sample obtained the P value of blood pressure systole and diastole in both groups <0.005.  

This study is in line with Najm et al., (2023) the discussion about RL fluid proload to prevent 

hypotension with the results in the intervention group the average sistole pressure before which was 

126.10 mmHg, and after the surgery there was a slight decrease to 125.60 mmHg, while in the diastole 

blood pressure the average before 82.00 mmHg, and after the surgery there was a slight increase to 

82.70 mmHg. And in the control group, the blood pressure of the systole before surgery was 123.80 

mmHg, after the operation it decreased to 123.90. The diastole blood pressure before was 80.50 mmHg, 

and after the operation showed a decrease of 78.60 mmHg, the results of the statistical test in both 

groups obtained a p value of <0.005. The results of this study are also supported by (Borse et al., 2020) 
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research that discusses the effect of RL fluid preload on blood pressure measurement during surgery. 

Comparing systolic and diastolic pressures across the intervention and control groups, showed there 

was a statistically significant difference (p-value <0.005). These results are aligned with clinical 

practice of fluid management during anesthesia to maintain hemodynamic stability.  

The results of this study are not in line with the research conducted by Sathyavrdhan & Kamath, 

(2024), which found that the administration of RL preload hydration did not have a significant effect 

on the reduction of hypotensive incidence in patients with an operative duration of more than 2 hours, 

even though the preload fluid was administered according to the recommended protocol. In surgery 

with a longer duration, the effect of fluid preload may not be enough to maintain blood pressure over a 

long period of time, given the effects of anesthesia which include blood loss, changes in intravascular 

volume, and the body's response to anesthesia.  (Malbrai, 2020). 

Studies conducted by Quarshie et al., (2023) showed that preloading RL was not effective in 

preventing a decrease in the incidence of hypotension in patients with hypertension, even though 

preloading fluids were administered. This indicates that individual factors, such as the patient's medical 

condition, can affect the outcome and require further consideration in the application of fluid preload 

in specific groups. In addition, research also shows that RL preloading is not always effective in 

preventing post-anesthesia hypotension, one of which is due to the long duration of surgery (Malbrai, 

2020). A patient's health condition, such as age, comorbidities (e.g. hypertension, diabetes, or heart 

disease), and the status of body fluid volume, can also affect the effectiveness of preloading in 

preventing hypotension. (Najm et al., 2023)  

The incidence of hypotension in patients undergoing spinal anesthesia surgery physiologically 

often experiences a decrease in blood pressure, which can cause this hypotension because spinal 

anesthesia drugs dilate blood vessels, decreasing systemic vascular resistance (Ferre et al., 2020a). To 

address these issues, fluid administration before spinal anesthesia injection can help reduce the 

vasodilating effects of anesthetic drugs by increasing blood volume. One of the fluids given is RL 

(Castera & Borhade, 2023). RL fluid is a type of isotonic crystalline liquid that contains important 

electrolytes such as sodium, potassium, calcium, chloride, and lactate and this solution has the same 

composition as the fluid in the body so that it is able to maintain electrolyte balance and blood volume 

(Miller & Myles, 2019). 

Preloading with RL in addition to preventing hypotension because it can increase intravascular 

volume, preloading helps maintain blood pressure during anesthesia, and prevents the occurrence of 

vasodilation and decreased blood vessel tone caused by spinal block (O'Rourke et al., 2019) . Crystalline 

fluids such as RL are often used because of their similarity to the composition of body fluids. Doses of 

500-1000 cc are usually effective in increasing blood pressure, but they should be adapted to the 

patient's clinical condition, such as a history of heart disease or other comorbid conditions (Wu et al., 

2020). And it is important to monitor the patient's response to fluid administration, since excessive fluid 

administration can lead to complications, such as volume overload and pulmonary edema (Stickel et 

al., 2019).  

The results of this study provide important insights into the benefits of preload hydration prior to 

spinal anesthesia induction to maintain hemodynamic stability in elective surgery patients. These 

findings can be applied to the management of preoperative patients in hospitals, by implementing more 

structured preload fluid administration, thereby reducing the incidence of post-anesthesia hypotension, 

accelerating patient recovery, and reducing the need for further therapeutic interventions. In addition, 

the application of the results of this study can improve patient safety and comfort, thus, it is expected 

that the quality of care for patients undergoing spinal anesthesia will be improved, with a reduced risk 

of hemodynamic complications and better postoperative recovery. 
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The study highlights that, although blood pressure fluctuations are not drastic, the ability of RL 

preload to maintain systolic and diastolic pressure in a narrow range is crucial in ensuring patient 

stability during and after spinal anesthesia. Even small drops in blood pressure, especially systolic, can 

have a profound effect on organ perfusion and patient outcomes. By minimizing these changes, RL 

preload helps prevent perioperative complications associated with hypotension. However, the success 

of preloading Rl depends on the response of the patient related to age, gender and physical fitness. In 

conclusion, the data support the hypothesis that RL preload hydration is an effective intervention to 

prevent significant hemodynamic changes in patients undergoing spinal anesthesia, contributing to safer 

surgical outcomes. 

 

4. Conclusion  

This study shows that the administration of RL preload hydration is effective in maintaining blood 

pressure stability in elective postoperative patients. In the intervention group, systolic and diastolic 

blood pressure remained stable, while in the control group there was a significant decrease, especially 

in diastolic pressure. Statistical analysis showed a significant difference between the two groups (p < 

0.005), supporting the effectiveness of RL preload in preventing significant hemodynamic changes 

during surgery. These findings support the application of RL preload as a standard protocol in 

perioperative management, contributing to improved patient safety and clinical service efficiency. The 

results of this study broaden the insight into the role of RL preload hydration in anesthesiology, 

encourage the development of more personalized protocols and open up further research opportunities 

to explore more optimal fluids or interventions in a variety of operative conditions. 
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