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The Effects of Spinal Anesthesia on Inpatient Length of Stay 

PICOT Question 

For patients undergoing total knee arthroplasty (TKA) between the ages 45-80 years old, 

is the length of hospital stay (LOS) decreased in patients who receive spinal anesthesia (SA) 

compared to those who receive general anesthesia (GA)?  

Background 

Impairment of the knee function and mobility can drastically impact a person in many 

capacities. Not only can it affect their physical, psychological, economic, and social wellbeing, 

but it can negatively affect those around them as well. The knee is a hinge joint between the 

lower (tibia and fibula) and upper (femur) leg bones that functions to flex and extend the leg, as 

well as rotate it to a small degree. When either the joint cartilage or the synovial joint of the knee 

are damaged or destroyed, they no longer allow the joint to move easily and painlessly. When 

this occurs, a total knee arthroplasty (TKA) can be performed to replace the joint with a 

prosthetic (artificial) part. A TKA is defined as “a surgical procedure to resurface a knee 

damaged by arthritis. Metal and plastic parts are used to cap the ends of the bones that form the 

knee joint, along with the kneecap.” (John Hopkins Medicine, 2020, para. 1). The Mayo Clinic 

(2020) further explains that during a TKA procedure, damaged bone and cartilage is cut away 

from the kneecap, upper leg bone, and the lower leg bones; utilizing prosthesis from metal 

alloys, polymers, and high-grade plastics the joint is then recreated.  

Knee replacements are one of the most performed joint replacement procedures. 

According to the National Center for Health Statistics, from 2000 through 2010, an estimated 5.2 

million total knee replacements were performed and 98.1% of those were within the 45 and over 

population (Williams, Wolford, & Bercovitz, 2015). As of 2010, over 600,000 TKAs were being 
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performed annually in the United States and were increasingly common (UpToDate, 2020). This 

number is only projected to increase in future years, with the American Academy of Orthopedic 

Surgeons (2018) estimating that by 2030, primary TKAs will grow by up to 189% for a projected 

1.28 million procedures. Furthermore, by 2060, it is predicted that primary TKAs will reach 2.60 

million with a 382% increase. 

According to Fang et al. (2010), the average age for primary TKA recipients has been 

reported at 67. This is significant because older adults are a population that tends already to have 

an increased risk for postoperative complications and a longer length of stay (LOS), which is an 

important indicator of postoperative outcomes and risk for further complications. It is estimated 

that “4.0 million adults in the U.S. currently live with a total knee replacement, representing 

4.2% of the population fifty years of age or older” (Tarlow, 2017, para. 1). Tarlow (2017) further 

goes on to explain that of those with a primary TKA, 1.5 million of those are between the ages of 

50-69, comparing the prevalence of TKAs to that of congestive heart failure in older adults. 

This evidence-based research brief aims to identify the effects of different types of 

anesthesia used in TKA procedures on LOS for patients. Specifically, the comparison occurs 

between general anesthesia (GA) and spinal anesthesia (SA). According to Mayo Clinic (2020), 

GA is a combination of sedatives, analgesics, amnesias, and benzodiazepines to achieve full 

unconsciousness of the patient. Loss of feeling, loss of memory, loss of voluntary actions, and 

loss of skeletal muscle function requires vigilant monitoring of all vital systems and maintenance 

of the patient’s airway via intubation or laryngeal mask airway (LMA) by the anesthesiologist. 

GA is indicated for procedures that affect the patient’s breathing, exposure to a cold 

environment, result in copious blood loss, or last longer in duration (Mayo Clinic, 2020). Since 

the mid-1800s, GA advances have proven it safe for most patients. The risks associated to GA 
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are related to patient comorbid and co-occurring conditions rather than the anesthesia 

(combination of medications). These conditions that can increase risk of complication in surgery 

may include drug allergies, history of adverse reactions to anesthesia, medications, stroke, 

diabetes, hypertension, obesity, obstructive sleep apnea, seizures, and smoking (Mayo Clinic, 

2020). According to Mayo Clinic (2020), mild and anticipated effects of GA may include 

nausea, headache, dizziness, confusion, pruritus and hypotension. Severe risks associated with 

GA specifically may include malignant hyperthermia and unintended intraoperative awareness, 

both of which are extremely rare. Spinal anesthesia, also known as spinal block, subarachnoid 

block, intradural block, and intrathecal block, is a type of neuraxial anesthesia (NA) that involves 

an anesthesiologist or a Certified Registered Nurse Anesthetist (CRNA) to inject an opioid or 

local anesthetic into the subarachnoid space in the spinal cord (New York School of Regional 

Anesthesia [NYSORA], 2018). This does not alter the brain or breathing functions. According to 

NYSORA, SA is indicated for common surgical procedures pertaining to intestinal, gynecologic, 

urologic, prostate, vaginal, lower extremity, and perineal areas. The risks associated with SA are 

more related to patient comorbid and co-occurring conditions rather than the opioid and local 

anesthesia medications. These conditions that can increase risk of complication in surgery may 

include drug allergies, history of adverse reactions to anesthesia, medications, stroke, diabetes, 

hypertension, obesity, obstructive sleep apnea, seizures, and smoking (Mayo Clinic, 2020). Like 

GA side effects, minor complications relating to SA include nausea, vomiting, hypotension, 

transient hearing impairment, and urinary retention (NYSORA, 2018). Major complications 

associated with SA may include direct needle trauma, infection of meninges, spinal cord 

ischemia, and peripheral nerve injury (NYSORA, 2018).  
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Indications for GA or SA regarding TKA is based on the anesthesia provider’s discretion. 

GA has been the gold standard for any invasive procedure, like a TKA, until recently when 

providers noticed decreased side effects and increased patient outcomes associated with SA. 

Benefits associated with SA include decrease airway irritation, decrease pain, decrease blood 

loss, decrease incidence of DVT, increase ease of recovery wake up, decrease confusion, and 

decrease LOS (Holy Cross Orthopedic Institute, 2013). As discussed above, the problem 

addressed in this study is the effect GA verses SA has on the LOS in TKA patients. With the 

population of interest, those between the ages of 45-80 years old, having an increased risk for 

postoperative complications, it is crucial to assess factors of TKAs that can be altered to provide 

the highest quality of care to patients. One way that the LOS factor can be addressed is by 

bringing forth the evidence that suggests that SA may decrease LOS, therefore reducing 

postoperative risks such as DVT, constipation, decreased immobility, and pressure ulcers.  

Purpose Statement 

The purpose of this Evidence-Based Practice (EBP) Review is to compare the length of 

hospital stay (dependent variable) in patients who receive spinal anesthesia compared to those 

who receive general anesthesia (independent variables) in adults between 45-80 years old. The 

aim of this study is to explore the differences in LOS associated with the different types of 

anesthesia (SA and GA) for TKAs. Spinal anesthesia may be mutually beneficial to both patient 

and health care providers and increasing the implementation of this intervention may be valuable 

for all those involved. For the patient, there may be a decrease LOS after orthopedic procedures 

which increases patient satisfaction, decreases the overall cost, and improves patient outcomes. 

Health care providers and specialty nurses such as CRNAs can use this information to address 

various benefits and risks associated with the different types of anesthesia (SA and GA) for 



6 

TKAs with the support of evidence-based practice. Additionally, by identifying factors that may 

decrease LOS, healthcare professionals can assess the quality of patient care, examine the 

effectiveness of hospital management, and decrease overall national medical expenses. Though 

the standardization of implementing SA does not ensure an uncomplicated surgery, it may 

contribute to the best possible orthopedic surgery outcomes and improve the quality of life for 

the patient. 

Search for Evidence 

In the search for evidence, many strategies were used. The search was aimed at finding 

relevant research articles that specifically answered the PICOT question. Two Carroll College 

databases were used: Cumulated Index of Nursing and Allied Health Literature (CINAHL) and 

PubMed. Articles were obtained from a variety of journals, including the Geriatric Orthopaedic 

Surgery & Rehabilitation and The Journal of Arthroplasty. Early in the review, a systematic 

review was selected, and the reference list was surveyed to assess for potential articles relevant 

to the PICOT question and the older adult population specifically.  

To search the Carroll College databases, various combinations of keywords and phrases 

were used to find relevant research articles. The keywords and phrases used in the search 

included, “spinal anesthesia,” “neuraxial anesthesia,” “general anesthesia,” “total knee 

arthroplasty/TKA,” and “length of hospital stay/LOS.” The Boolean operator “and” was then 

used between a variety of these keywords to refine the search. For example, the Boolean operator 

“and” was used to group “spinal anesthesia,” “SA,” and “neuraxial anesthesia” with “general 

anesthesia” and “GA” with “length of stay” and “LOS”.  

To further filter the search results, specific selection criteria were used. There was a five-

year publication limit placed on the articles. The four articles included in this EBP Review had 



7 

evidence levels of four and only peer reviewed articles were selected. To ensure adherence to the 

article’s PICOT question, “age 45-80 years” was also used as a selection criterion. Overall, there 

was a significant amount of sufficient research conducted on the associations between the type of 

anesthesia and the average LOS in TKA patients.  

Various credible online databases and websites were used to provide further information 

and evidence to support this EBP review. The Mayo Clinic was utilized to provide insight into 

the statistics and realities of the prevalence of TKA and definitions of the types of anesthesia. 

The Mayo Clinic also provided specifics regarding general anesthesia including the induction 

process and side effects of the anesthetic medications. New York School of Regional Anesthesia 

provided clarity on spinal anesthesia and neuraxial anesthesia which provided evidence that 

suggested spinal anesthesia is somewhat more favorable over general anesthesia. From these 

various online resources, a thorough collection of evidence was compiled for this review.   

Critical Appraisals 

Article One 

The research article titled “The effect of neuraxial anesthesia on postoperative outcomes 

in total joint arthroplasty with rapid recovery protocols '' by Turcotte et al. (2020) is a level IV, 

retrospective, nonexperimental, cohort study without randomization (p. 950). In this study, a 

retrospective chart review including 3,666 patients receiving total knee arthroplasty (TKA) was 

conducted between July 2015 and June 2018. Data collected for each patient were “collected via 

an administrative database for patient demographics including age, sex, race, body mass index 

(BMI), procedure per-formed, LOS, and discharge disposition” (Turcotte et al., 2020, p. 951) and 

the American Society of Anesthesiologists (ASA) score was used to quantify preoperative health 

status. Of the 3,666 patients undergoing TKA, 1,867 of them received general anesthesia (GA) 
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and 1,799 of them received neuraxial anesthesia (NA). The type of anesthesia patients received 

was determined by an anesthesiologist in consultation with the patient and surgeon. Each patient 

received similar perioperative protocols in a coordinated Joint Replacement Center (p. 951).  

Researchers compared a variety of patient characteristics and outcomes; the most pertinent factor 

in regard to this EBP Review being length of hospital stay (LOS).  

Overall, the findings of the retrospective study show the patients who had TKA and 

received NA had a significant decrease in LOS compared to the TKA patients receiving GA. 

During the study, patient risk factors were controlled and used to compare trends. For example, 

age, BMI, and comorbid conditions were appropriately compartmentalized and usable to make 

possible correlations with trends. Therefore, the study was able to conclude that, “...increased 

utilization of NA may improve patient outcomes and decrease costs associated with these 

procedures and should be considered for addition to rapid recovery protocols” (Turcotte et al., 

2020, p. 954).  

There were several limitations noted in this study. First, the retrospective nature of the 

study limited research to a nonexperimental, non-randomized study which doesn’t allow for 

causation, only correlation and increased probability associated with GA and NA and decreased 

LOS. Second, patients receiving GA or NA varied in demographics in which even tight statistical 

controls cannot diminish. In addition, some patients may have not followed the standard protocol 

for surgery post TKA which interferes with the integrity of the study (p. 954). All of these 

factors have potential to negatively influence the results of this study. Despite these limitations, 

the article has several strengths including a large sample size from a “single high-volume 

institution with a coordinated perioperative program” (Turcotte et al, 2020, p. 954) which 
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reduces potential confounding variables and surgeon variations. Additionally, authors indicate 

that no funding was received for this study (p. 953).  

Article Two 

The research article titled “General vs spinal anesthesia for revision total knee 

arthroplasty: do complication rates differ?” by Wilson et al. (2019) is a level IV retrospective 

cohort study. The researchers used The American College of Surgeons-National Surgical Quality 

Improvement (ACS-NSQIP) database to collect postoperative data on multiple operative time 

variables, including length of stay (LOS) which is pertinent to this meta-analysis. Patients with 

infections preoperatively, patients with missing data, and emergent cases were excluded (p. 

1418). Patients were also categorized via commonalities in demographics, operative, and 

comorbidity characteristics such as age, gender, BMI, and frailty index, quantified by the 

modified frailty index which has been validated to evaluate arthroplasty patients (p. 1418). Of 

the total 14,328 patients included in the retrospective analysis, 9,005 received general anesthesia 

(GA) and 5,323 patients received spinal anesthesia (SA). Baseline characteristics were compared 

between the GA and SA groups (p. 1419). Researchers examined a variety of operative and 

hospital variables associated with GA verses SA including LOS.  

The results of this study show clear data to support that there is a decreased LOS 

associated with the use of SA. One author concludes that the “study suggests that while overall 

rates of complications are similar between groups, spinal anesthesia does offer some benefits 

when compared with general anesthesia” (Wilson et al., 2019, p. 1419) and that LOS 

significantly decreased in the spinal anesthesia group even after controlling for baseline and 

operative characteristics (p. 1421).  
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There were a few limitations to this research study. Utilizing large data bases such as the 

ACS-NSQIP database restricts the data analysis to the contents provided by the database. In 

addition, retrospective studies do not allow for analysis of case complexity which may influence 

selection bias regarding anesthesia of choice (p. 1421). Authors made note that it may be 

difficult to truly isolate a variable like anesthesia in order to conclude probability or correlation. 

There was also inequality associated with the individual group sizes: 9,005 received GA and 

5,323 patients received SA. Ideally, there should be a similar number of patients in each group. 

All of these factors have potential to negatively impact the results of this study. Despite 

limitations, the authors proved to limit bias and uphold research integrity in some aspects. For 

example, in excluding patients with infection, a cleaner analysis of data was obtained. In 

addition, there were no apparent conflicts of interest associated with this study. 

Article Three  

The research article titled “Comparison of short-term complications of general and spinal 

anesthesia for primary unilateral total knee arthroplasty” by Park et al. (2017) is a level IV, non-

experimental, retrospective cohort study without randomization. In this study, 1,236 patients 

receiving total knee arthroplasty (TKA) from January 2005 to January 2014 were examined. 

Within the study, “the operation duration, length of perioperative stay in the operation room, and 

occurrences of adverse events in postoperative 30 days were compared” (Park et al., 2017, p. 96) 

and patients’ age, height, and weight were evaluated along with their BMI. A modified Charlson 

Comorbidity Index (mCCI) was generated based on available data in medical records to account 

for pre-existing comorbidities. The patients were divided into a general anesthesia (GA) group 

(490 patients) and a spinal anesthesia (SA) group (746 patients). The decision of which type of 

anesthesia to use was at the discretion of one designated senior anesthesiologist and all 
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operations were performed using the same approach (p. 97). The same postoperative routine was 

performed for each patient. 

The results of this study showed that patients who had TKA and received GA not only 

had an increase in preoperative room time and postoperative room time, but their postoperative 

hospital stay was significantly longer than those patients who had TKA and received SA (p.99). 

It was also found that “the incidence of blood transfusion was significantly increased in the GA 

group than in the SA group” (Wilson et al., 2019, p. 99), and that there was a higher incidence of 

surgical site infection (SSI) in those who were receiving GA). However, incidences of other 

adverse events such as death, unplanned intubation, and thromboembolic events among others 

did not differ significantly between groups (p. 101). In conclusion the study states that “we 

should cautiously consider that GA may be associated with slightly increased preoperative and 

postoperative room times, postoperative hospital stay, transfusion and SSI rates in patients 

undergoing primary unilateral TKA” (Wilson et al., 2019, p. 101). Hence, the study suggests that 

the use of SA instead of GA for TKAs can significantly decrease LOS which correlates with the 

findings of the previous two articles. 

While there was no reported conflict of interest relevant to the article, the study has 

several limitations. First, causes of increased LOS could not be clearly compared between the SA 

and GA groups because “most of the early postoperative clinical outcomes including range of 

motion (ROM) and pain visual analog scale (VAS) score were not available on the medical 

records” (Wilson et al., 2019, p. 100-101). Second, this study was a retrospective analysis of 

medical records, meaning that short-term clinical outcomes could not be evaluated and compared 

(p. 101). Variables such as surgical schedule and patient characteristics were not controlled, 

though these were assumed to be unlikely to control in real clinical situations and their effects 
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were treated as random errors (p. 101). Third, this scope of this study was limited to 30 days 

post-surgery (p. 101). Another limitation is that while gender ratios were moderately even 

between the GA and SA groups, female patients heavily outweighed the male patients within 

each group. Finally, the interpretation of the results was limited by the retrospective study design 

where they did not evaluate asymptomatic DVT and PE prospectively, both of which can lead to 

an increased LOS. 

Article Four 

The research article titled “General anesthesia leads to increased adverse events 

compared with spinal anesthesia in patients undergoing unicompartmental knee arthroplasty” by 

Lu et al. (2020) is a level IV, retrospective, cohort study of patients undergoing primary 

unicompartmental knee arthroplasty (UKA). The cohort was generated by “querying the 

American College of Surgeons-National Surgical Quality Improvement Program (ACS-NSQIP) 

database for all patients undergoing primary UKA from 2001 to 2017” (Lu et al., 2020, p. 2003). 

Comparisons were made between operating room times, length of stay (LOS), 30-day adverse 

events, and readmission rates for those patients receiving general anesthesia and those receiving 

spinal anesthesia. Selection bias and baseline patient characteristics were controlled by the use of 

a propensity-adjusted multivariate analysis, and these factors included “age, gender, BMI, and 

history of pre-existing comorbidities” (Lu et al., 2020, p. 2003). A total of 8,639 patients 

qualified for this study with 4,728 patients receiving general anesthesia (GA) and 3,911 

receiving spinal anesthesia (SA).  

Overall, this study concluded (based on propensity-adjusted multivariate analyses) that 

increased operative time, the occurrence of any severe adverse events, higher rates of DVT, 

superficial surgical site infection, and a reduced likelihood of discharge to home were all 
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associated with the use of GA (p. 2002). The study states that SA is associated with a 

significantly decreased risk of both major and minor adverse events. However, no significant 

difference in hospital LOS or readmission rates was found between the groups (p. 2007). 

After appraisal of this article, limitations were noted. First, by collecting their data from a 

large database like ACS-NSQIP, the researchers are vulnerable to sampling bias and coding 

errors (p. 2007). Second, the anesthesia assignments are not randomized; although, the 

researchers did try to account for this through propensity adjustment (p. 2007). Third, any factors 

not included in the database could potentially contribute to outcome differences between the GA 

and SA groups (p. 2007). Additionally, the information about unplanned readmissions during the 

30-day postoperative period was a “new variable added in 2011” (Lu et al., 2020, p. 2003). 

Therefore, analysis of this factor was only used for patients whose procedure occurred during 

and after 2011 (p. 2004). Finally, “one or more of the authors of this paper have disclosed 

potential or pertinent conflicts of interest” (Lu et al., 2020, p. 2008). 

Summary of Evidence 

The four articles mentioned above suggest that spinal anesthesia (SA) may be the most 

appropriate anesthesia intervention in patients receiving total knee arthroplasty (TKA) between 

the ages 45-80 years of age. More specifically, the articles show that SA may decrease the length 

of stay (LOS) in TKA surgical patients. Consequently, SA may improve the outcome and quality 

of life in patients undergoing TKA and offers benefits to both low and high-risk patients. The 

study conducted by Wilson et al. (2019) showed that spinal anesthesia appeared to have 

significant positive impact on LOS and lower rates of adverse events. In Turcotte’s et al. study in 

2020, increased utilization of SA correlated with improving patient outcomes and decreasing the 

costs of procedures relating to a decreased LOS, concluding that orthopedic procedures should 
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be indicated for use of SA.  Additionally. in the study conducted by Park et al. (2017) patients 

who had received GA not only had significantly longer LOS than those receiving SA, but also 

were more likely to have had an increase in preoperative and postoperative room time. 

Furthermore, in the 2020 study by Lu et al. it was found that SA is associated with a significantly 

decreased risk of both major and minor adverse events postoperatively, which in turn makes a 

shorter LOS more probable. In conclusion, there is strong evidence to suggest that SA can 

significantly decrease the LOS for patients receiving TKAs.  

 Though these studies reveal that SA can positively affect the postoperative LOS, 

additional research is needed to reach a definitive conclusion. All studies that were appraised 

contained limitations that need to be addressed in further studies.  Most studies conducted are 

retrospective cohort studies which only imply correlation or probability, not causation. Further 

research using a variety of patients with a variety of conditions and factors is needed to address 

the full scope of the PICOT question. Overall, SA does not cause a decrease in LOS. However, 

from the studies it is evident that there is a correlation between the two variables. SA is a 

potentially valuable anesthetic intervention that can be individually tailored to decrease LOS for 

patients, increasing patient recovery and outcomes.  

Applying the Evidence 

 The research articles provide evidence that suggests that SA may yield better patient 

outcomes and decrease LOS for TKA patients between the ages 45-80. By decreasing length of 

stay, SA may increase patient satisfaction, decrease the overall cost, and improve quality of care. 

Based on the evidence provided, SA can be implemented as the standard protocol for anesthesia 

for TKAs to obtain the best possible result of a knee arthroplasty. Nurses (including specialty 

nurses such as Certified Registered Nurse Anesthetists) can provide evidence-based education to 
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patients and other health care providers regarding the advantages associated with SA and 

disadvantages associated with GA which advocates for patients and improves outcomes such as 

LOS. Nurse researchers can also use this information to develop new studies to further examine 

the relationship between SA and postoperative outcomes in TKA patients.  

 The four articles appraised in this Evidence-Based Practice Review have commonalities 

associated with each study. Most notably, all the articles are level IV, non-experimental, 

retrospective cohort study without randomization. To denote stronger correlation between SA 

and decrease LOS, further studies must be conducted using randomization (if patient condition 

permits). Conducting RCTs with the incorporation of anesthesia is somewhat challenging 

because the use of GA or SA is the anesthesia provider’s discretion after discussing past medical 

history and current health conditions with the patient. While RCTs may not be ethically or 

medically plausible to conduct in answering this PICOT question, a prospective, non-

experimental, cohort study may be conducted to observe the outcome of interest. This would 

provide a higher level of evidence (level III) to suggest the correlation between SA and LOS.  In 

addition, American College of Surgeons- National Surgical Quality Improvement Program 

(ACS-NSQIP) was the data base used to conduct several of the studies. Using a large database 

restricts the data analysis to the contents provided by the database and increases the risks of 

sampling bias and coding errors. Another prospective future study could involve the use of data 

collection in real time in order to limit bias relating to a database such as ACS-NSQIP.  

 In addition to improved methods in future research studies, there are ways nurses can 

incorporate the evidence provided in current practice. Because the research gathered on TKA 

patients is specific to the surgical services of institutions, the preoperative unit, same day 

services, operating room, and post anesthesia care unit (PACU) would be an ideal place to 
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disseminate information regarding benefits of the use of SA for orthopedic surgeries. Nurses 

(specifically CRNAs) can begin by educating coworkers on the recent studies that provide 

evidence suggesting improved patient outcomes with the use of SA. Staff meetings, conversation 

with colleagues, and debriefings with peers after operations provide quality opportunities to 

discuss advantages and disadvantages of various anesthesia. As support for standardizing SA as 

the preferred approach for TKA (and/or hip arthroplasty), nurses can present research to their 

superiors. In the case of anesthesia provided by a CRNA, the superior would be an 

anesthesiologist (MD). With help from others, a nurse can use this research to be proactive in 

implementing evidence-based anesthesia care and increasing post-operative outcomes.  

 Overall, there are many areas of future research related to SA and TKAs. As noted above, 

further studies can address limitations to the research as well as explore new research areas 

related to anesthesia care and orthopedic surgeries. Until further research is conducted, nurses 

can utilize the information from this Evidence-Based Practice Review to provide education to 

peers, colleagues, superiors, patients, and families. This information, combined with reflection 

on impacts of the health care team, can empower nurses to realize that small changes in clinical 

practice (using a variety of anesthesia methods) have the capacity to greatly impact patient 

outcomes (decrease LOS, decrease postoperative complications, increase quality of life, etc.).  

 Holistic care and highest quality of life depends on proactivity and advocacy of nurses for their 

patients.  
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