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Abstract
Introduction: Total Hip Arthroplasty THA replaces a damaged hip joint to alleviate pain. Anesthesia, crucial for safety, is chosen in preoperative 

consultations. General anesthesia induces unconsciousness; regional anesthesia numbs the lower body in THA. Ongoing research on anesthesia 
modalities in THA remains inconclusive, warranting further study for efficacy and reliability.

Methods: This study explores postoperative outcomes associated with general and spinal anesthesia through a review, integrating findings 
from three Randomized Controlled Trials (RCTs) and one clinical trial. RCTs include evaluations of patients over 65, recovery profiles of 120 patients 
assessing hospital stay, nausea, and pain levels. Additionally, a comparison of general, spinal, and caudal anesthesia in 198 patients analyzes analgesic 
requirements, Beta amyloid expression, and postoperative pain and cognitive functions. The clinical trial examines pulmonary embolism incidence, 
transfusion requirements, and blood flow in 30 patients undergoing caudal or general anesthesia.

Results: Trial outcomes align with the meta-analysis, revealing minimal differences between regional and general anesthesia in postoperative 
complications. The need for more extensive research is emphasized. The first RCT, with 941 participants, showed comparable postoperative 
delirium rates, worst pain, hospitalization, mortality rates, episodes of nausea, vomiting, and hypotension. The second RCT, with 120 participants, 
demonstrated a slightly reduced hospital stay with general anesthesia, and lower pain levels after 6 hours. The third RCT, with 198 participants, 
indicated fewer perioperative adverse effects with regional anesthesia compared to general. In the clinical trial, with 30 participants, continuous 
epidural block exhibited a lower frequency of deep vein thrombosis (DVT) compared to general anesthesia.

Conclusion: This review emphasizes the need for ongoing research about anesthesia choice in THA. The evidence reveals subtle distinctions 
between various techniques. It is crucial to sustain research efforts to refine our understanding of the most suitable anesthesia for specific 
demographics with underlying conditions. Such insights will enable surgeons and anesthesiologists to make better decisions in selecting the 
appropriate technique for THA.
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Objective
The purpose of this review is to provide a collection of information to better aid surgeons and anesthesiologists make more informed decisions 

regarding patients undergoing total hip arthroplasty. Additionally, this review serves as a point of emphasis for future research by highlighting the 
need for continued investigation.
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Introduction

Total hip arthroplasty (THA) [1] remains a cornerstone in 
the management of debilitating hip joint conditions, significantly 
improving quality of life through pain relief and enhanced mobility. 
THA is a procedure in which the damaged joints, bones, and cartilage 
are removed and replaced by prosthetics. Components typically 
include: an acetabular component, a plastic liner, a femoral head, and 
a femoral stem (American College of Orthopaedic Surgeons). THA is 
recommended for patients with severe, end stage arthritis caused 
by a variety of complications including osteoarthritis, rheumatoid 
arthritis, inflammation, and infection, as well as rare conditions 
like osteonecrosis. THA is generally considered when non-surgical 
options fail. The procedure is completed by an orthopedic surgeon. 
THA is a relatively common procedure with roughly 544,000 
surgeries performed annually in the United States (American 
College of Rheumatology). In fact, over the past decade, the number 
of THA procedures has increased exponentially. Between 2000 
and 2019, the volume of THA surgeries increased by 117%, and 
projection models indicate a growth of 176% by the year 2040 
[2]. The efficacy of THA heavily relies on anesthesia techniques, 
understanding their impacts on postoperative outcomes is critical. 
This review will leverage findings from several pivotal studies to 
explore the comparative effectiveness and safety of general and 
regional anesthesia in THA.

The RAGA Randomized Trial highlights that regional anesthesia 
may lower the incidence of postoperative delirium in older patients 
compared to general anesthesia, suggesting a potential advantage 
in cognitive outcomes [3]. Meanwhile, a controlled trial (2015) 
provides evidence that total intravenous general anesthesia might 
offer benefits in terms of shorter hospital stays and reduced 
postoperative pain, albeit within a specific patient demographic [4].

Further comparison of anesthesia modalities reveals subtle 
but significant differences in analgesic requirements and safety 
profiles, indicating that the choice of anesthesia should be 
tailored to individual patient needs [5]. Other contributions to this 
discourse reveal that epidural anesthesia may significantly reduce 
the risk of deep venous thrombosis and pulmonary embolism 
compared to general anesthesia, underscoring its potential benefits 
in thromboembolic prophylaxis [6].

In addition to clinical findings, surgical techniques such as the 
direct anterior approach for THA also interplay with anesthesia 
choice, affecting accessibility and potentially influencing 
postoperative results [7]. A Meta-Analysis, performed in 2019 
synthesizes data across studies, confirming that while both 
anesthesia techniques are effective, the nuances in their impacts on 
specific outcomes warrant further investigation [8].

This review will set the stage for a detailed examination of how 
anesthesia choices influence the recovery trajectory and overall 
success of THA, guided by the current evidence base [9].

Methods

This study conducts a comprehensive review to evaluate 
the postoperative outcomes associated with general and spinal 

anesthesia in total hip arthroplasty (THA). By integrating and 
analyzing data from three randomized controlled trials (RCTs) and 
one clinical trial, this research aims to elucidate the relative efficacy 
and safety of these anesthesia modalities.

Randomized Controlled Trials (RCTs)

Patient Demographics and Recovery Outcomes:

The first RCT (Li et al., 2021) focuses on examining the 
differential use of general and regional anesthesia on post-operative 
complications. This study assesses a wide range of recovery 
outcomes, including the duration of hospital stay, frequency and 
severity of nausea, and pain levels post-surgery. They performed 
their trial in a randomized, multicenter clinical trial of 950 patients. 

The inclusion criteria include:

a. Patients above the age of 65

b. Patients with or without existing dementia

c. A fragility hip fracture requiring repair 

d. Participants enrolled between October 2014 and 
September 2018

The patients were then designated into two intervention 
groups: regional anesthesia n=476 (including Caudal Epidural and 
Spinal) and general anesthesia n=474.

Anesthesia Modalities Comparison:

The second RCT [4] examines a cohort of 198 patients and 
compares the effects of three different anesthesia techniques: 
general, spinal, and caudal anesthesia.

Inclusion criteria include:

1. Patients undergoing THA

2. Patients suitable for both general anesthesia and caudal 
epidural anesthesia

This trial evaluates key outcomes such as analgesic 
requirements post-surgery, the expression of Beta amyloid (which 
is often linked with cognitive functions), and overall postoperative 
pain management and cognitive outcomes.

Diverse Patient Profiles:

The third RCT [5] includes a diverse patient profile to assess a 
comprehensive range of recovery indicators across a sample of 120 
patients.

Inclusion criteria include:

i. Patients with no history of nervous system surgery

ii. Patients with no history of cardiovascular surgery

iii. Patients with no defective vision

iv. Patients with no history of mental illness

v. Patients with no neurological disorders
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This study provides a broader understanding of how different 
anesthesia approaches may impact patient recovery in a typical 
clinical setting.

Clinical Trial

This trial focuses on a smaller group of 30 patients to provide 
a detailed examination of more critical outcomes such as the 
incidence of pulmonary embolism, transfusion requirements, and 
blood flow metrics post-surgery. 

Inclusion criteria include:

I. Patients undergoing THA

II. Patients suitable for both general anesthesia and caudal 
epidural anesthesia

III. Patients not receiving dextran or antithrombotic drug 
prophylaxis

Patients in this trial undergo either caudal or general anesthesia, 
allowing for a focused investigation into the safety profiles of these 
methods, particularly in the context of potentially life-threatening 
complications.

Data Integration and Analysis:

The findings from these RCTs and the clinical trial will be 
integrated using an analytical approach. This will involve a review of 
the collected data to identify patterns, discrepancies, and establish 
a comprehensive understanding of the impacts of anesthesia type 
on postoperative outcomes in THA. Statistical methods including 
repeated measures analysis, confidence interval and standard error 

analysis, and descriptive statistics will be employed to ensure that 
the integration of data from multiple sources is handled rigorously, 
providing robust conclusions that are representative of larger 
population trends.

Results

The results analyzed from all sources revealed interesting 
discrepancies in the measurement of post-operative outcomes 
in patients undergoing Total hip arthroplasty. The result of the 
first randomized controlled trial found results favoring general 
anesthesia. The analysis of postoperative outcomes revealed 
notable differences between regional and general anesthesia in total 
hip arthroplasty (THA) patients. The incidence of postoperative 
delirium was slightly higher in patients who received regional 
anesthesia at 6.2%, compared to 5.1% in those who underwent 
general anesthesia. Similarly, the rates of nausea and vomiting were 
significantly higher under regional anesthesia (44.3%) than under 
general anesthesia (33.3%). Hypotension was also more frequently 
observed in the regional group at 12.3%, compared to 9.3% in the 
general anesthesia group. Mortality rates were 1.7% for regional 
anesthesia and 0.9% for general anesthesia, indicating a slight 
increase in risk associated with regional anesthesia in this context 
(Figure 1, Table 1). The median length of hospital stay was identical 
for both groups, recorded at 7 days. However, the interquartile range 
(IQR) differed slightly, with regional anesthesia showing a range of 
5 to 10 days, compared to 6 to 10 days for general anesthesia. The 
difference between the two groups was statistically non-significant, 
with a 95% confidence interval of 0 to 0, underscoring a similar 
duration of hospitalization regardless of the anesthesia type used 
(Figure 2, Table 2).

Figure 1: Comparison of post-operative complications in THA: regional vs general anesthesia.
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Figure 2: comparing discharge time for patients based on type of anesthesia in THA.

Table 1: Assessing the post-operative complications of THA involving regional vs general anesthesia.

Post-Operative Episodes: Regional General

Delirium 6.20% 5.10%

Death 1.70% 0.90%

Nausea & Vomiting 44.30% 33.30%

Hypotension 12.30% 9.30%

Table 2: Average discharge time for patients undergoing THA: general vs regional.

Group Median Days IQR Lower IQR Upper Lower Error Upper Error

Regional 7 5 10 2 3

General 7 6 10 1 3

The results of the second randomized trial further supported 
general anesthesia as a technique for THA, however there were some 
caveats. In a comparative study of spinal and general anesthesia in 
total hip arthroplasty (THA) patients, the findings demonstrated 
specific advantages and disadvantages for each anesthesia type. 
Patients administered general anesthesia experienced shorter 
hospital stays, suggesting a quicker initial recovery. In contrast, 
those receiving spinal anesthesia were quicker to meet discharge 
criteria, indicating a potentially better quality of recovery in terms 
of readiness to leave the hospital, despite their longer stays. An 
evaluation of postoperative pain revealed that spinal anesthesia 
provided superior pain relief at 2 hours post-surgery, whereas 
general anesthesia was more effective at reducing pain 6 hours 

after surgery. This suggests that while spinal anesthesia offers 
immediate postoperative benefits, its analgesic effects diminish 
sooner than those of general anesthesia. Additionally, a higher 
proportion of patients who received general anesthesia expressed 
a preference for different anesthesia types for future procedures, 
hinting at lower satisfaction despite its advantages in reducing 
hospital stay and later postoperative pain. Furthermore, general 
anesthesia was associated with fewer complaints of nausea and 
dizziness, underscoring its efficacy in managing these side effects. 
These outcomes have been visually represented through bar graphs 
and line charts, highlighting the differences in recovery profiles and 
side effects between the two anesthesia types (Figure 3, Table 3).
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Figure 3: comparing post-operative outcomes in spinal vs general anesthesia in patients undergoing THA.

Table 3: Beta amyloid expression levels at different time points, pre and post THA.

Variable GA (n=66) CEA (n=66) SEA (n=66)

T1 (1 d before surgery) 51.16 50.9 51.64

T2 (1 d after surgery) 79.85 53.49 54.52

T3 (5 d after surgery) 54.26 52.45 52.97

In contrast to the previous two studies, the third randomized 
controlled trial found general to be more detrimental after an 
extended period post-operation. study compared the effects of 
general anesthesia (GA) to two regional techniques: caudal epidural 
anesthesia (CEA) and spinal epidural anesthesia (SEA), in the context 
of total hip arthroplasty (THA). The study particularly focused on 
the expression levels of beta-amyloid (Aβ) as a potential biomarker 
associated with postoperative cognitive dysfunction, measured one 
day before surgery (T1), one day after surgery (T2), and five days 
after surgery (T3). The results indicated that the GA group showed 
a substantial increase in Aβ expression one day after surgery with 
a mean level of 79.85, which was significantly higher compared to 
the CEA and SEA groups, which presented mean levels of 53.49 and 
54.52 respectively. This suggests a possible link between general 
anesthesia and a transient spike in Aβ expression, which could 
have implications for postoperative cognitive outcomes. However, 
five days after surgery (T3), the Aβ levels in the GA group had 
reduced to a mean level of 54.26, closely aligning with the levels 
observed in the CEA (52.45) and SEA (52.97) groups, suggesting 
a return to baseline expression akin to the regional anesthesia 
groups. At no point was a significant difference in Aβ expression 
observed between the CEA and SEA groups, indicating a potentially 
similar impact on cognitive markers when comparing these two 
regional anesthesia modalities (Figure 4, Table 4). In conjunction 
with evaluating beta-amyloid levels, the third RCT also focused on 
comparing pain levels among patients receiving general anesthesia 
(GA), caudal epidural anesthesia (CEA), and spinal epidural 

anesthesia (SEA) after total hip arthroplasty. Pain scores (0-10, 10 
being worst pain) were systematically recorded at various intervals 
post-surgery: 3, 6, 9, 12, and 24 hours. Patients under GA reported 
higher pain scores consistently over the first 12 hours, with scores 
decreasing slightly by the 24-hour mark. Initially, at 3 hours 
post-surgery, the GA group’s pain score was the highest at 5.13, 
followed by SEA at 2.95, and CEA at 1.92, indicating that regional 
anesthesia techniques were more effective in managing immediate 
postoperative pain. This trend of regional anesthesia providing 
more effective pain control was consistent at the 6-hour mark, 
with CEA showing the lowest pain score of 1.2, SEA at 2.75, and GA 
remaining higher at 5.12. By the 9-hour interval, GA pain scores had 
marginally decreased to 4.91, while both regional methods, CEA 
and SEA, maintained lower scores at 1.13 and 1.49, respectively. At 
the 12-hour observation, GA continued to demonstrate the highest 
pain levels at 3.86, with SEA and CEA showing minimal pain scores 
of 1.34 and 1.16, respectively. At the 24-hour postoperative mark, 
all groups exhibited a slight increase in pain scores compared to 
the 12-hour mark, with GA at 4.38, SEA at 2.75, and CEA at 1.69. The 
data visually represented in a bar graph underscores that both CEA 
and SEA were more effective in controlling postoperative pain than 
GA, especially notable within the first 12 hours after surgery. Over 
time, while pain scores for patients under GA slightly improved, 
they remained higher compared to those who received regional 
anesthesia, suggesting a sustained advantage of regional techniques 
in managing postoperative pain in the acute phase following THA 
(Figure 5, Table 5).
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Figure 4: comparing levels of beta amyloid expression in patients undergoing THA using spinal vs caudal epidural vs general.

Figure 5: comparing pain levels (out of 10) of post-operative THA: general (GA) vs caudal (CEA) vs spinal (SEA) anesthesia types.

Table 4: Pain scores (out of 10) for patients undergoing THA using different types of anesthesia.

Variable GA (n=66) CEA (n=66) SEA (n=66)

3h 5.13 1.92 2.95

6h 5.12 1.2 2.75

9h 4.91 1.13 1.49

12h 3.86 1.16 1.34

24h 4.38 1.69 2.75
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Table 5: Comparison of occurrence of deep vein thrombosis in patients undergoing THA using caudal vs general anesthesia.

 Percent of patients

Caudal+DVT 10%

Caudal-DVT 40%

General+DVT 36.67%

General-DVT 13%

In the clinical trial aimed at assessing the incidence of deep vein 
thrombosis (DVT) in patients undergoing total hip arthroplasty 
(THA) with either caudal or general anesthesia, the results 
indicated a significant difference in DVT rates between the two 
groups. Out of the 30 patients studied, those who received caudal 
anesthesia exhibited a lower incidence of DVT, with only 10% of 
patients developing this complication postoperatively. In contrast, 
a notably higher percentage of patients who underwent general 

anesthesia, 36.67%, experienced DVT. The pie chart distribution 
emphasizes this disparity, showing that while the majority (40%) 
of patients who received caudal anesthesia did not develop DVT, a 
lesser proportion of patients in the general anesthesia group (13%) 
remained DVT-free (Figure 6). These findings suggest that regional 
anesthesia may be associated with a reduced risk of postoperative 
DVT compared to general anesthesia in the context of THA.

Figure 6: pie chart distribution of patients with/without occurrence of DVT comparing general to caudal anesthesia.

Conclusion

The series of randomized controlled trials and a clinical trial 
reviewed in this paper offer valuable insights into the comparative 
effects of general and regional anesthesia on postoperative 
outcomes in total hip arthroplasty (THA) and confirm the results 
of the Meta-Analysis performed in 2019. Collectively, the findings 
suggest that while general anesthesia may provide certain short-
term benefits, regional anesthesia techniques, including spinal and 
caudal epidural, appear to offer superior postoperative outcomes 
in several key areas.

From the first RCT, regional anesthesia showed promise 
in reducing the incidence of postoperative delirium and other 
complications, albeit with a slightly increased risk of hypotension. 
The second RCT highlighted the effectiveness of regional anesthesia 

in controlling immediate postoperative pain and enhancing 
discharge readiness, despite general anesthesia’s advantage in 
reducing hospital stay and later postoperative pain levels. The third 
RCT brought to light a potentially important consideration: the 
higher levels of beta-amyloid expression associated with general 
anesthesia, which may have implications for cognitive outcomes in 
the postoperative period.

Moreover, the clinical trial provided a critical perspective on 
the risk of deep vein thrombosis (DVT), a serious and common 
postoperative complication. The reduced incidence of DVT in 
patients receiving caudal anesthesia underscores the potential 
benefits of regional anesthesia in thromboembolic prophylaxis.

Taken together, these studies reinforce the necessity of 
individualized anesthesia management in THA. They emphasize 
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the importance of considering a multitude of factors, including 
the patient’s risk profile for cognitive and thromboembolic 
complications, postoperative pain management needs, and overall 
recovery trajectory. While regional anesthesia techniques show 
considerable advantages in several domains, general anesthesia still 
has its place, particularly in scenarios where it may be specifically 
indicated or preferred. 

It is important to consider a few limitations with this review. 
Notably, the sample size and heterogeneity of the anesthesia 
techniques could potentially create confounding variables that 
future studies can focus on mitigating. As suggested by the Meta-
Analysis, future research should continue to refine these findings, 
integrating larger patient cohorts and diverse demographics to 
fully understand the long-term implications of anesthesia type 
on THA outcomes. For now, the evidence presented supports a 
nuanced approach to anesthesia in THA, advocating for patient-
centered care that tailors anesthesia choice to the unique needs of 
each patient to optimize recovery and minimize complications.

Acknowledgement

None.

Conflict of Interest

No conflict of interest.

Reference
1. Total hip replacement.

2. Shichman I, Roof M, Askew N, Nherera L, Rozell JC, et al. (2023) 
Projections and Epidemiology of Primary Hip and Knee Arthroplasty in 
Medicare Patients to 2040-2060. JB JS Open Access 8(1): e22.00112.

3. Li T, Li J, Yuan L, Wu J, Jiang C, et al. (2022) Effect of Regional vs General 
Anesthesia on Incidence of Postoperative Delirium in Older Patients 
Undergoing Hip Fracture Surgery: The RAGA Randomized Trial. JAMA 
327(1): 50-58.

4. Harsten A, Kehlet H, Ljung P, Toksvig-Larsen S (2015) Total intravenous 
general anaesthesia vs. spinal anaesthesia for total hip arthroplasty: a 
randomised, controlled trial. Acta Anaesthesiol Scand 59(3): 298-309.

5. Liang C, Wei J, Cai X, Lin W, Fan Y, et al. (2017) Efficacy and Safety of 3 
Different Anesthesia Techniques Used in Total Hip Arthroplasty. Med Sci 
Monit 23: 3752-3759.

6. Modig J, Hjelmstedt A, Sahlstedt B, Maripuu E (1981) Comparative 
influences of epidural and general anaesthesia on deep venous 
thrombosis and pulmonary embolism after total hip replacement. Acta 
Chir Scand 147(2): 125-130.

7. Post ZD, Orozco F, Diaz-Ledezma C, Hozack WJ, Ong A (2014) Direct 
anterior approach for total hip arthroplasty: indications, technique, and 
results. J Am Acad Orthop Surg 22(9): 595-603.

8. Pu X, Sun JM (2019) General anesthesia vs spinal anesthesia for 
patients undergoing total-hip arthroplasty: A meta-analysis. Medicine 
(Baltimore) 98(16): e14925.

9. Joint Replacement Surgery.

http://dx.doi.org/10.33552/ASOAJ.2024.05.000603
https://orthoinfo.aaos.org/en/treatment/total-hip-replacement/
https://pubmed.ncbi.nlm.nih.gov/36864906/
https://pubmed.ncbi.nlm.nih.gov/36864906/
https://pubmed.ncbi.nlm.nih.gov/36864906/
https://pubmed.ncbi.nlm.nih.gov/34928310/
https://pubmed.ncbi.nlm.nih.gov/34928310/
https://pubmed.ncbi.nlm.nih.gov/34928310/
https://pubmed.ncbi.nlm.nih.gov/34928310/
https://pubmed.ncbi.nlm.nih.gov/25522681/
https://pubmed.ncbi.nlm.nih.gov/25522681/
https://pubmed.ncbi.nlm.nih.gov/25522681/
https://pubmed.ncbi.nlm.nih.gov/7324741/
https://pubmed.ncbi.nlm.nih.gov/7324741/
https://pubmed.ncbi.nlm.nih.gov/7324741/
https://pubmed.ncbi.nlm.nih.gov/7324741/
https://pubmed.ncbi.nlm.nih.gov/25157041/
https://pubmed.ncbi.nlm.nih.gov/25157041/
https://pubmed.ncbi.nlm.nih.gov/25157041/
https://pubmed.ncbi.nlm.nih.gov/31008923/
https://pubmed.ncbi.nlm.nih.gov/31008923/
https://pubmed.ncbi.nlm.nih.gov/31008923/
https://rheumatology.org/patients/joint-replacement-surgery

