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ABSTRACT 

LLOREN MCKENZIE HILE. Effect of Stroke Volume Variation Monitoring on Acute Kidney 
Injury after Robotic Enhanced Recovery Protocol Surgery.  

(Under the direction of DR. DAVID LANGFORD) 
 

 Acute kidney injury (AKI) is one of the most common complications after abdominal, 

colorectal, and gynecologic surgeries at a large urban trauma center in the southeast. This is 

exacerbated by the conditions of robotic enhanced recovery protocol (ERP) procedures. Robotic 

surgery and enhanced recovery protocols each have characteristics that lead to an increased risk 

of acute kidney injury. Stroke volume variation (SVV) is obtained from an invasive monitor that 

can measure the fluid balance of an individual under general anesthetic with mechanical 

ventilation. This measure is not used for every procedure in the operating room and is typically 

reserved for high-risk individuals or specific procedures. This project used a retrospective 

correlational approach to examine the difference in AKI occurrence between a group with SVV 

monitoring and a group without SVV monitoring. The data were collected from the electronic 

medical record from May 2022 through August 2022. These groups had similar age and gender 

profiles. The non-SVV group had a higher average anesthesia time and American Society of 

Anesthesiologists (ASA) score. The non-SVV group had a 15% occurrence of AKI, while the 

SVV group had 0% AKI occurrence. This project showed a relationship between SVV 

monitoring and a decreased occurrence of AKI and suggests that SVV monitoring should be 

considered for patients at a high risk of developing an acute kidney injury.  
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CHAPTER 1: INTRODUCTION 

Problem Statement  

Two improvements in surgical techniques include using robotic equipment and reducing 

patient’s use of opioids called Enhanced Recovery Protocol (ERP). Patients undergoing robotic 

procedures with enhanced recovery protocols may have an increased risk of developing an acute 

kidney injury (AKI). Robotic surgeries and enhanced recovery protocols (ERP) each have 

attributes that, when combined, place patients at risk for developing AKI. The Kidney Disease 

Improving Global Outcomes (KDIGO) guidelines define AKI as an “increase in serum creatinine 

>0.3 mg/dL in 48 hrs or urine output (UOP) <0.5 ml/kg/hr for 6-12 hours” (KDIGO, 2012). 

More concerning, AKI development can lead to increased complications and hospital costs (Joo 

et al., 2016; Kong et al., 2018). While studies have examined AKI development in these 

populations separately, the risks associated with robotic ERPs have not yet been studied.  

There is an average of five robotic cases per day at Atrium Health (AH) Carolinas 

Medical Center (CMC), leading to approximately 25 cases per week, totaling 1,300 cases per 

year (Atrium Health, 2019). In addition, AKI is the most common complication in both 

colorectal and abdominal service lines and the fourth most common complication in the 

gynecologic service line at CMC Main (CMS MedPar, 2018).  

There are factors related to the technique of robotic surgeries that could increase the risk 

of developing AKI. These factors include abdominal insufflation with carbon dioxide and 

extreme Trendelenburg positioning in some procedures (Naito et al., 2020; Sato et al., 2020). 

Insufflation pressure can collapse the vasculature in the abdomen and reduce renal blood flow, 

while steep Trendelenburg drives blood volume toward the head. In addition, robotic surgeries 
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generally have longer surgical times than open procedures, increasing patients' exposure to 

anesthesia and surgical stress (Joo et al., 2016). 

 Enhanced Recovery Protocols (ERP) are being implemented in hospital systems across 

the country to improve patient recovery times and reduce reliance on opioids. Enhanced recovery 

protocols are a series of guidelines for surgical procedures meant to decrease recovery times after 

surgeries and improve patient outcomes (Zorrilla-Vaca et al., 2020). One of the complications of 

ERP have been increases in AKI development (Koerner et al., 2019). A primary tenet of 

enhanced recovery protocols is restricted fluid administration during procedures, which may lead 

to decreased renal perfusion. Another foundation of enhanced recovery protocols is the 

decreased use of opioids, which relies on more nonsteroidal anti-inflammatory drug (NSAID) 

use which potentially affect kidney function (Zorrilla-Vaca et al., 2020). Inhibition of the 

vasodilatory effects of renal prostaglandins from NSAIDs, paired with perioperative conditions 

such as reduced blood flow to the kidneys, place patients at increased risk for reduced kidney 

function (Bell et al., 2018). Many factors of ERP procedures could impact the risk of AKI 

development, but there is uncertainty about which factor has a more significant effect.  

In addition to the surgical and ERP factors that may place patients at risk, individual 

patient risk factors can affect AKI development. For example, one study found that robotic 

surgery patients who were obese, had diabetes, had increased baseline glomerular filtration rate 

(GFR), and men had a higher rate of AKI development (Martini et al., 2019). Another study 

examining patients participating in ERPs found that patients with hypoalbuminemia, age greater 

than 60 years old, male, American Society of Anesthesiologists (ASA) physical status 

classification III-IV, and pre-existing chronic kidney disease were more likely to develop AKI 

(Zorrilla-Vaca et al., 2020).  
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Background  

 Stroke volume (SV) is the amount of blood ejected from the heart after each contraction. 

Stroke volume variation (SVV) occurs when respiration changes hemodynamics due to pressure 

changes in the thoracic cavity. During spontaneous respiration, pulse pressure (systolic blood 

pressure minus diastolic blood pressure) and stroke volume decrease during inspiration and 

increase during expiration (Frazier, 2007; Michard, 2005). During mechanical ventilation under 

general anesthesia, this phenomenon is reversed due to the positive pressure used during 

inspiration (Michard, 2005).  

 SVV is one indicator of fluid balance and can indicate if the patient is hypovolemic and 

needs additional fluid administration (Frazier, 2007). The superior vena cava is more collapsible 

when there is less volume to withstand the pressure exerted by the lungs (Michard, 2005). In 

addition, the chambers in the heart are also more sensitive to changes in pressure when there is 

less volume, leading to more variation in stroke volumes (Michard, 2005). Therefore, if the 

patient is dehydrated, the SVV will increase (Frazier, 2007; Michard, 2005). The optimal SVV is 

<13% to ensure adequate fluid balance (Frazier, 2007).  

There are specific parameters that must be met in order for SVV calculations to be 

reliable. The patient must be on mechanical ventilation with 8 ml/kg tidal volumes and a 

controlled respiratory rate (Frazier, 2007). These parameters make perioperative monitoring ideal 

because all patients will be mechanically ventilated and sedated. Measurement during 

spontaneous respiration is not accurate because of the changes in respiratory rate and tidal 

volume (Frazier, 2007). Arrhythmias can significantly affect the SVV; therefore, patients should 

have a normal sinus rhythm (Frazier, 2007). Increasing positive end-expiratory pressure (PEEP) 
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can also increase SVV; PEEP should be kept stable throughout the monitoring period (Frazier, 

2007).  

Essentially, goal-directed therapy is a term used to describe the use of additional 

hemodynamic measurements in lieu of traditional blood pressure and heart rate monitoring to 

guide treatment and optimize patient outcomes. Stroke volume variation is one of the 

measurements that can be used to guide goal-directed therapy (GDT) (Wu et al., 2021). Goal-

directed therapy uses hemodynamic parameters to optimize oxygen delivery and cardiac output 

(Giglio et al., 2019). SVV is one of these measurements that can help guide fluid administration 

to optimize oxygen delivery to the tissues (DO₂) (Frazier, 2007). This includes oxygen delivery 

to the cells of the kidney which affects AKI development. Thus, SVV can be used as a tool to 

guide CRNA intervention to ensure the kidneys are receiving adequate blood flow.  

Purpose  

 This project determined the role of stroke volume variation (SVV) in the development of 

AKI in robotic ERP procedures as they are used at Atrium Health Carolinas Medical Center. 

This is a sub study of a larger project examining several factors that may contribute to AKI 

development in patients undergoing robotic ERP procedures. This topic was identified as an area 

of concern by the Anesthesia Department at Atrium Health. 

A retrospective chart review examined patients with SVV monitoring and patients 

without SVV monitoring during similar robotic ERP surgeries and compared serum creatinine 

levels within 48 hours postoperatively. Stroke volume variation is a variable that anesthesia 

providers can use to manage fluid administration and was examined to determine its effect on 

post-operative creatinine levels, an indirect measure of AKI. Future projects can work towards 
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developing practice guidelines related to using SVV as a measure to reduce AKI occurrence at 

Atrium Health.  

PICOT Question  

 In adult patients undergoing robotic ERP general surgery procedures, is stroke volume 

variation monitoring related to AKI development in the 48-hour postoperative period? Acute 

kidney injury will be determined by comparing preoperative serum creatinine levels to those 

within the 48-hour postoperative period.  
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CHAPTER 2: LITERATURE REVIEW 

 Electronic databases were searched throughout Fall 2021 and Spring 2022 to obtain 

literature review data. Database access was obtained through the North Carolina Area Health 

Education Center (AHEC) digital library. PubMed Medline, PubMed Central, Cumulated Index 

to Nursing and Allied Health Literature, and Cochrane library were utilized. Boolean search 

operators used were "acute kidney injury AND enhanced recovery protocol", "acute kidney 

injury AND stroke volume variation.” “Stroke volume variation” was often one of the 

measurements used in goal-directed therapy (GDT), which is a broad term used to describe a 

hemodynamic variable that has a target level to optimize blood flow and oxygen delivery to the 

tissue.  

 Goal-directed therapy (GDT) has been compared to traditional fluid management and 

studied in relation to multiple postoperative outcomes in surgical procedures. Goal-directed 

therapy protocols use SVV monitoring to guide fluid administration to ensure oxygen delivery to 

the tissues. Wu et al. (2021) studied traditional blood pressure management using a mean arterial 

pressure (MAP) greater than 65 compared to GDT using SVV monitoring in patients undergoing 

partial nephrectomy. Of 144 patients, half were assigned to the control group (traditional blood 

pressure management) and half assigned to the GDT group. They found a relative reduction of 

AKI incidence of 39.9% in the GDT group; however, the results were not statistically significant 

(Wu et al., 2021).  

 Peng et al. (2014) also studied GDT using SVV monitoring compared to a control group 

in major orthopedic surgery. They did not measure AKI as an outcome but did measure other 

parameters that can be linked to AKI development. Peng et al. (2014) found that the GDT group 
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required less fluids intraoperatively, had improved hemodynamics, and improved perioperative 

gastrointestinal function.  

 Calvo-Vecino et al. (2018) did not exclusively use SVV monitoring; however, a GDT 

protocol was in place that looked at additional invasive hemodynamic measures compared to 

traditional blood pressure and heart rate monitoring. This study was performed among 450 

patients undergoing gastrointestinal surgery. They found a reduction of many complications, 

such as AKI, pulmonary edema, pneumonia, and surgical site infection, among the group that 

received GDT guided by invasive hemodynamic monitoring.  

 Elgendy et al. (2017) compared GDT and traditional therapy in high-risk groups 

undergoing major abdominal surgery. They did not find a difference in blood transfusion or 

vasopressor use between the two groups. The GDT group did receive more colloid, while the 

control group received more crystalloid. There was no difference in the total hospital stay time; 

however, the GDT group did have a shorter intensive care unit (ICU) stay than the control. There 

were five deaths during hospitalization for the control group and three for the GDT group. While 

AKI was not a measured outcome of this study, it is clear that GDT created better outcomes for 

high-risk patients.  

 Mayer et al. (2010) used SVV monitoring compared to traditional monitoring among 

high-risk surgical patients and found a decrease in length of stay among the GDT group (15 

days) compared to the control group (19 days). The GDT group also had significantly fewer 

complications after surgery. There was no difference in ICU length of stay or postoperative 

mechanical ventilation. More colloids were administered to the GDT group, while the control 

received more crystalloids. The number of postoperative deaths was the same between the two 

groups.  
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 A meta-analysis of randomized control trials enrolling 9308 patients in GDT versus 

control groups was performed by Giglio et al. (2019), with AKI being the primary outcome. 

They found that GDT significantly reduced the occurrence of AKI. The method of GDT that had 

the most significant outcome on AKI was guided by oxygen delivery (DO2), cardiac output 

(CO), and the use of both fluid and inotropes to manage hemodynamics. One of the most 

significant factors for AKI development was tissue hypoperfusion and hypoxia, leading to a 

cascade of events that ended in organ damage. Hypoperfusion can be prevented by ensuring 

adequate intravascular volume and perfusion pressure. They also found that lactic acidosis often 

led to AKI development and GDT failed to prevent AKI once acidosis had developed.  

 Many studies examined the utilization of GDT therapy and SVV monitoring on AKI and 

other postoperative outcomes. The findings of these studies have varied results, with some 

showing a reduction in adverse outcomes for GDT groups and others showing no difference. 

However, in none of the groups did GDT therapy have an adverse effect on postoperative 

outcomes. These studies show that high-risk surgical patients can benefit from receiving goal-

directed therapy to decrease adverse postoperative outcomes.  
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CHAPTER 3: METHODOLOGY  

Conceptual/Theoretical Framework  

 The conceptual framework for the project is the Plan-Do-Study-Act (PDSA) model 

(PDSA, 2022). The “Plan” is to identify the relationship between SVV monitoring and AKI 

development in the 48-hour postoperative period. The “Do” step was retrieving data from the 

electronic medical record. The data was “Studied” and analyzed to determine how SVV 

monitoring affected the occurrence of AKI in this population. In the final step of the model, if 

the findings show that SVV monitoring is related to AKI occurrence, the “Act” phase will result 

in recommendations future scholarly project groups to develop and implement protocols in an 

effort to decrease AKI development.  

Methodology and Project Design  

 This project is a quality improvement project which aims to highlight practices at a 

specific medical center and their relationship to AKI and patient outcomes after robotic surgery. 

Data collection and analysis used a retrospective correlational design. Curtis et al. (2016) state 

that a correlational study is used to determine the prevalence and relationship between variables. 

Patient records were retrieved for robotic ERP procedures from May through August of 2022. 

The variables examined were SVV monitoring and AKI occurrence. A group with SVV 

monitoring and without SVV monitoring were examined and an increase in creatinine after the 

procedure determined the occurrence of acute kidney injury (AKI) between the two groups.  

Setting   

The patients included in the project were adults undergoing robotic ERAS procedures at 

Atrium Health CMC. Atrium Health CMC is a Level 1 Trauma center serving the large urban 

city of Charlotte, North Carolina. In 2018, 43% of AH CMC patients came from Mecklenburg 
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County, and 57% came from surrounding counties (Atrium Health, 2019). The hospital has 38 

operating rooms, including four dedicated c-section rooms and one trauma room. 

  There were 43,331 surgeries performed at AH CMC and AH Mercy in 2018, averaging 

833 operations per week (Atrium Health, 2019). In the AH CMC operating rooms, 41.8% of the 

patients were racial and ethnic minorities, and 26.7% were elderly (Atrium Health, 2019). 

Among surgical patients, 7% of the patients were self-pay, 28.2% paid with Medicare, 18.9% 

paid with Medicaid, and 42.8% were paid via private insurance (Atrium Health, 2019).  

Sample 

 The sample was extracted from the medical record. Eligible records were adult patients 

(18 years and older) undergoing robotic ERP general surgery procedures at AH CMC with a 

preoperative and postoperative creatinine measurement. The use of an arterial line connected to 

an EV1000 monitor was necessary for the SVV group. The sample was obtained from electronic 

health records from May 2022 through August 2022. Twenty patients met the sampling criteria 

for the SVV group and twenty patients were used in the non-SVV group for a total of 40 

patients. The types of surgeries included are under the general surgery service. Patients eligible 

to be in the sample needed to be admitted for at least one night to obtain a postoperative 

creatinine level. Patients having pre-existing kidney disease, urologic procedures, surgeries 

converting to open technique, outpatient robotic ERP procedures, and emergent procedures were 

excluded from the sample.  

Measurement Tools  

 The measures used in the project were physiologic measures captured from electronic 

health records that include preoperative and postoperative creatinine and SVV recording as well 

as demographic and descriptive information. The demographic information includes age and 
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biological sex. The descriptive information includes anesthesia time and American Society of 

Anesthesiologist (ASA) status. The ASA status is a classification system used to communicate 

the patient’s pre-existing medical co-morbidities and consists of a score from I-IV, with I being 

the lowest risk and IV being the highest risk. The change in creatinine level from the 

preoperative to the postoperative period was examined to assess the occurrence of AKI. 

Measurement of AKI uses the KDIGO guidelines, which define AKI as an “increasing serum 

creatinine (SCr) ≥0.3 mg/dL in 48 hrs or urine output <0.5 mL/kg/hr 6-12 hrs” (KDIGO, 2012). 

Urine output is not always accurately tracked postoperatively; thus, for this project creatinine 

level is a better measure. 

 The clinical question is whether SVV monitoring leads to better fluid management by the 

anesthesia provider leading to decreased AKI occurrence. The project coordinator gathered 

retrospective data from the EHR to assess the pre-operative and post-operative creatinine levels 

of 20 patients who had SVV monitoring and 20 patients who did not have SVV monitoring. The 

48-hour postoperative creatinine level was used to determine if an AKI occurred. The data was 

analyzed to determine if the presence of SVV monitoring correlates with a decreased AKI 

occurrence.  

Data Collection  

 Data collection occurred retrospectively using the electronic health record at Atrium 

Health. Atrium Health converted to a new EHR system in May of 2022, so access to patient data 

was limited to the start of the new EHR system. Data from the medical records was de-identified 

after being released to the project coordinator who then created a database what was reviewed to 

assure the sample met the sampling criteria All surgeries from May 1st, 2022 to August 30th, 
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2022 were included. The data collection sheet can be found in Appendix A. The following 

criteria were used to prepare the data.  

•  Data were filtered to only the operating rooms with robotic capabilities.  

• Age was filtered to only include patients over than 18 years old  

• A filter was applied to assess for multimodal pain management which was used to 

determine that an enhanced recovery protocol was used.  

• Patient records were examined to determine if SVV measurement was utilized. 

• SVV monitoring was only used in general surgery cases, therefore the non-SVV group 

was also filtered to only general surgery cases. 

• The records were examined for inclusion of preoperative and postoperative creatinine 

levels. 

• Any patient with a pre-operative GFR <60 was excluded from the data set. 

These filters were used to find the SVV group, all patients who fit the criteria were included. 

Then, the non-SVV group was selected to be the same size as the SVV group and fit the 

necessary criteria. The timeline for the project is presented in Appendix B. 

Data Management and Confidentiality 

The resulting patient data were de-identified and transferred into a password protected 

Microsoft Excel sheet for data analysis. The data are only available to project directors and 

authorized research team members. The project was reviewed by the hospital and university 

Institutional Review Board (IRB) and determined to be a quality improvement project that 

required no further approval. The IRB letter is in Appendix C and D.  
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Data Analysis 

Analysis of variance and chi-squared test were used to analyze the data. Analysis of 

variance was used to test the mean difference between the SVV and non-SVV group for age, 

ASA score, and anesthesia time. The chi-squared test was used to test the difference in the 

categorical variables gender and AKI occurrence between the SVV and non-SVV group. P-

values for age, ASA score, and anesthesia time are based on analysis of variance. P-values for 

gender and AKI occurrence are based on the chi-squared test. 
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CHAPTER 4: RESULTS  

The sample size in this project was 40 patients, 20 in the SVV group and 20 in the non-

SVV group. These patients had robotic surgery under general anesthesia between May 1, 2022 

and August 30, 2022, on the general surgery service, were over the age of 18, used an enhanced 

recovery protocol, had a pre-operative GFR greater than 60, and had a pre-operative and post-

operative creatinine level. There were two other patients who received SVV monitoring, but due 

to their pre-existing kidney disease they were excluded from the study.  

The two groups did not differ in sex (χ2 (1) = 0, p = 1.00) and age (F = 0.20, p = .655).  

The gender of both groups was 45% female. The average age of the SVV group was 63.75 years 

(SD=12.02), and the average age of the non-SVV group was 61.95 years (SD=13.24). The 

patients in the SVV group had a higher average ASA score (3.05 ± 0.22) than the non-SVV 

group (2.85 ± 0.37) (F=4.34, p=.044). Patients in the SVV group had a longer anesthesia time in 

minutes (383.10 ± 131.6) than patients in the non-SVV group (278.05 ± 122.79) (F=6.81, 

p=.013). The average SVV in the SVV group was 11.44 ± 2.78. Those in the SVV group were 

less likely to develop AKI (0%) than patients in the non-SVV group (15%) with a chi-squared 

value of χ2 (1) = 26.88, p < .001. Development of AKI was indirectly measured by the difference 

in postoperative and preoperative creatine levels and defined as an increase greater than 0.3 

mg/dL.  
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Figure 1 
Descriptive analysis and comparison between nonsvv and svv groups 

 

Table 1 
Descriptive analysis and comparison between nonsvv and svv groups 
 Non-SVV (n = 20) SVV (n = 20) p-value 
Age 61.95 ± 13.24 63.75 ± 12.02 p = .655 
Sex (% of female) n = 9, 45.0% n = 9, 45.0% p = 1.00 
ASA 2.85 ± 0.37 3.05 ± 0.22 p = .044 
Anesthesia time (minutes) 278.05 ± 122.79 383.10 ± 131.61 p = .013 
SVV Not monitored 11.44 ± 2.78  
AKI occurrence  n = 3, 15.0% n = 0, 0.0% p < .001 
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CHAPTER 5: DISCUSSION  

Implications  

 The results of this project suggest that SVV monitoring during robotic enhanced recovery 

procedures does correlate with a decrease in the occurrence of AKI. This correlation is enhanced 

by the demographics of the SVV and non-SVV group. The SVV group had a higher average 

anesthetic time, age, and ASA score. All of these factors would lead to an increased risk for AKI, 

yet no AKIs as measured by elevated creatinine levels were found in this group. Additionally, 

the average SVV was 11.44, which is below the recommended level of 13. This may indicate 

that SVV monitoring improved fluid management and led to improved renal perfusion, which is 

why none of these patients experienced AKI.  

The non-SVV group was similar in size, gender, and age to the SVV group. The non-

SVV group was also comprised of patients undergoing general surgery to eliminate bias between 

surgery types. The non-SVV group had lower average ASA scores and anesthesia time, which 

puts this group at less risk for AKIs. Despite these differences, the non-SVV group had three 

AKIs compared to zero in the SVV group. The lack of SVV monitoring meant the provider had 

to rely on traditional monitoring of blood pressure and heart rate, which may not reflect an 

accurate fluid balance. The non-SVV patients were more likely to develop AKI (p-value <0.05).  

While it is evident that SVV monitoring did correlate with a decreased risk of AKI, SVV 

monitoring itself is not benign. The current equipment requires an arterial line, which comes with 

risks of nerve damage, blood vessel damage, hematoma and infection. These risks must be 

considered when determining if a patient is appropriate for SVV monitoring.  In addition, this 

type of monitoring can add cost when it is used in surgery. Further work is required to identify 

patients who would benefit the most from the additional monitoring and the development of 
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policies supporting SVV monitoring in patients at high-risk for developing AKI who are 

undergoing a robotic ERP procedure.  

Limitations and Strengths  

 Although this project was able to produce an adequate sample size and statistically 

significant results, challenges were experienced during the project. This project was one arm of a 

larger project examining AKI occurrence among robotic ERP surgeries. The other project 

variables of NSAID administration and hypotension were not compared to this project. A 

limitation of the project was a new EHR system that was implemented during the project 

development which limited the ability to retrieve records. Only the case records that were on the 

new EHR system, starting May 2022, were accessible, therefore limiting the sample size and 

may have affected internal validity. Another challenge that limited sample size was the lack of 

routine SVV monitoring that occurred in robotic surgeries. Over the four months of the data 

collection period, only 20 eligible patients received SVV monitoring. The lack of monitoring is 

partially due to the limited availability of equipment and additional time needed to set up the 

equipment.  

It would have been helpful to have the specific insufflation times for each procedure as it 

is known that insufflation time is related to reduced kidney perfusion and was an important 

variable that was not controlled between the groups. Some of the common robotic procedures 

performed, such as gynecologic and urologic could not be included in the study. Many 

gynecological procedures were not included because the patients did not stay in the hospital long 

enough to get a post-operative creatinine value. Urologic procedures, such as prostate surgery, 

were not included due to the direct interference with the renal system anatomy. Groups were not 
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able to be matched exactly for demographics such as age and biological sex, however groups did 

not statistically differ by age or sex.  

This project addressed questions in a large medical center about reducing the incidence of 

AKI in its robotic ERP surgical patients. Stroke volume variation monitoring was shown to be 

associated with a lower the incidence of AKI among this surgical population. This information 

should be taken into consideration by the medical facility and used along with other project 

results to create a protocol for reducing AKI among this surgical population. 

Recommendations  

 Recommendations for this project would be to increase the sample size and the time 

period available for future observations. Further, expanding the sampling frame to include other 

types of surgeries is important. It would be helpful to examine the effect across general surgery, 

thoracic surgery, and gynecologic surgery instead of only general surgery. The project supports 

further exploration of increasing the use of SVV monitoring in the operating room for robotic 

ERP cases. The findings from this arm and the other two arms of the larger project will be 

returned to the Director of Anesthesia Quality where the clinical issue originated. Adherence to 

national guidelines and development of “best practice” procedures such as better screening 

would be the next steps in addressing the issue of AKI in this facility  
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Appendix A: Data Sheet  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patient # Surgery 

Date 

Anesthesia 

time 

Surgical 

service 

Age Gender ASA 

score   

Preop 

Crt  

Postop 

Crt  

Difference in 

Crt 

1          

2          

3          

Etc.          
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Appendix B: Timeline  
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