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• Shoulder arthroscopy is commonly performed in the beach chair position.

• Although this positioning has a number of advantages, it has been linked to cerebral hypoperfusion when 
raising a patient from the supine to sitting position while under general anesthesia.8,10

• Total intravenous anesthesia (TIVA), defined as general anesthesia given through only intravenous agents, 
has become more popular over the past 20 years in a number of patient groups and settings.7

• Studies comparing general anesthesia to TIVA indicate that TIVA can preserve cerebral autoregulation and 
perfusion, as well as shorten recovery time and reduce the incidence of postoperative nausea and vomiting.7,12

• Another advantage of TIVA in shoulder arthroscopy, is the patient can help position themselves in the beach 
chair position, and induction is then performed while the patient is upright. This is thought to save time and 
allow the patient to inform staff of any pressure areas or neck discomfort.

• However, few studies have evaluated the use of TIVA in shoulder arthroscopy. 

Background



• This study seeks to determine if TIVA is superior to traditional general 
anesthesia methods in terms of improving operating room efficiency, shortening 
recovery time, and reducing adverse events while theoretically preserving 
cerebral autoregulation in patients undergoing shoulder arthroscopy in the 
beach chair position.

Objective of the Study



• Retrospective study of patients undergoing shoulder arthroscopy in the beach 
chair position.

• 150 patients were included (75 TIVA and 75 general anesthesia). 

• Surgeries were performed by three different surgeons affiliated with Baylor 
College of Medicine from 2018 to 2020. One surgeon performed all surgeries 
under TIVA, while the other two used general anesthesia. 

• Nearly all patients received an interscalene block. TIVA consisted of propofol 
around 50-75 mcg/kg/min plus a small amount of ketamine if biceps tenodesis 
was performed. 

Methods



• For each subject, the following measures were collected:
• Intraoperative mean arterial pressure (MAP)
• Time from patient entering the operating room to incision
• Time from end of procedure to patient out-of-room
• Duration in phase 1 and 2 post-anesthesia care
• Postoperative nausea and vomiting (PONV)
• Readmission rates 

• Unpaired t-tests were used to determine statistical significance. The 
significance threshold used was p = 0.05. 

Methods



• There were no statistically 
significant differences between 
the two groups with respect to 
age, gender, BMI, and ASA 
scores. 

Demographics
Table 1: Demographics

General (n = 
75)

TIVA (n =75) p-value

Age 63.0 ± 10.5 
years

64.3 ± 9.4 
years

0.76

Sex 46 M : 29 F 44 M : 21 F 0.85

BMI 30.6 ± 6.1 30.8 ± 5.6 0.9

ASA 
score

2.6 ± 0.6 2.3 ± 0.53 0.1



• Operating Room Efficiency
• TIVA had a significantly shorter case finish 

to out-room time 

• However, the in-room to case start time for 
the TIVA group was significantly longer

• Recovery Time
• TIVA had a significantly faster time in 

phase 1 recovery 

• No difference between groups for time in 
phase 2 recovery

• TIVA significantly improved total recovery 
time

Results



• Adverse Events
• There was no statistically significant 

difference in adverse events between the 
two groups. 

• TIVA had higher average MAPs during the 
case than the general anesthesia group (p 
= 0.22).

• No patients developed postoperative 
nausea and vomiting (PONV) in the TIVA 
group, compared to one occurrence in the 
general anesthesia group (p = 0.22). 

• There were 2 readmissions in the TIVA 
group, compared to 7 readmissions in the 
general anesthesia group (p = 0.08). 

Results
Table 3: Adverse Events

General (n = 75) TIVA (n =75) p-value

MAPs during 

case
85 ± 9.3 87.1 ± 11.4 0.22

Nausea/vomiting
1 0 0.9

Readmissions 7 2 0.08



• TIVA significantly improved recovery time compared to general anesthesia by an 
average of about 11 minutes.

• TIVA also improved OR exit time but did not decrease time from in-room to case 
start compared to general anesthesia. 

• TIVA had higher intraoperative MAPs, lower rates of postoperative nausea and 
vomiting, and decreased readmissions compared to the general anesthesia 
group, although none of these findings were statistically significant.

• Due to the size of our study, we were not able to evaluate for major neurological 
injuries related to cerebral hypoperfusion in the beach chair position. Larger 
scale studies are needed to evaluate this metric.

Conclusions



• TIVA was found to be a safe and efficient alternative to general anesthesia in 
shoulder arthroscopy in the beach chair position.

• By improving recovery times and maintaining OR efficiency while preserving 
cerebral autoregulation, the use of TIVA in shoulder arthroscopy may add to the 
value of patient care. 

Significance of the Findings



• Apfel CC, Kranke P, Katz MH, Goepfert C, Papenfuss T, Rauch S, Heineck R, Greim CA, Roewer N. Volatile anaesthetics may be the main cause of early but not delayed postoperative vomiting: a 
randomized controlled trial of factorial design. Br J Anaesth. 2002;88(5):659-68. 

• Christian RA, Gibbs DB, Nicolay RW, Selley RS, Saltzman MD. Risk factors for admission after shoulder arthroscopy. J Shoulder Elbow Surg. 2019;28(5):882-887.

• Gan TJ, Belani KG, Bergese S, Chung F, Diemunsch P, Habib AS, Jin Z, Kovac AL, Meyer TA, Urman RD, Apfel CC, Ayad S, Beagley L, Candiotti K, Englesakis M, Hedrick TL, Kranke P, Lee S, 
Lipman D, Minkowitz HS, Morton J, Philip BK. Fourth Consensus Guidelines for the Management of Postoperative Nausea and Vomiting. Anesth Analg. 2020;131(2):411-448. 

• Higgins JD, Frank RM, Hamamoto JT, Provencher MT, Romeo AA, Verma NN. Shoulder Arthroscopy in the Beach Chair Position. Arthrosc Tech. 2017;6(4):e1153–e1158. 

• Jain NB, Higgins LD, Losina E, Collins J, Blazar PE, Katz JN. Epidemiology of musculoskeletal upper extremity ambulatory surgery in the United States. BMC Musculoskelet Disord. 2014;15:4. 

• Larsen B, Seitz A, Larsen R. Recovery of cognitive function after remifentanil-propofol anesthesia: a comparison with desflurane and sevoflurane anesthesia. Anesth Analg. 2000;90(1):168-74. 

• Miller TE, Gan TJ. Total intravenous anesthesia and anesthetic outcomes. J Cardiothorac Vasc Anesth. 2015;29 Suppl 1:S11-5. 

• Murphy GS, Greenberg SB, Szokol JW. Safety of Beach Chair Position Shoulder Surgery: A Review of the Current Literature. Anesth Analg. 2019;129(1):101-118

• Salazar D, Sears BW, Aghdasi B, Only A, Francois A, Tonino P, Marra G. Cerebral desaturation events during shoulder arthroscopy in the beach chair position: patient risk factors and 
neurocognitive effects. J Shoulder Elbow Surg. 2013;22(9):1228-35. 

• Skyhar MJ, Altchek DW, Warren RF, Wickiewicz TL, O'Brien SJ: Shoulder arthroscopy with the patient in the beach-chair position. Arthroscopy 1988;4(4):256-259.

• Strebel S, Lam AM, Matta B, Mayberg TS, Aaslid R, Newell DW. Dynamic and static cerebral autoregulation during isoflurane, desflurane, and propofol anesthesia. Anesthesiology. 1995;83(1):66-
76. 

• Surbatović M, Vesić Z, Djordjević D, Radaković S, Zeba S, Jovanović D, Novaković M. Hemodynamic stability in total intravenous propofol anesthesia with midazolam coinduction versus general 
balanced anaesthesia in laparoscopic cholecystectomy. Vojnosanit Pregl. 2012;69(11):967-72. 

• Tang J, Chen L, White PF, Watcha MF, Wender RH, Naruse R, Kariger R, Sloninsky A. Recovery profile, costs, and patient satisfaction with propofol and sevoflurane for fast-track office-based 
anesthesia. Anesthesiology. 1999;91(1):253-61. 

• Zhu YL, Shen WH, Chen QR, Ye HJ, Huang JX, Kang Y, Chi W, Gan XL. Desflurane anesthesia compared with total intravenous anesthesia on anesthesia-controlled operating room time in 
ambulatory surgery following strabotomy: a randomized controlled study. Chin Med J (Engl). 2020;133(7):779-785. 

References


