
©2021 International Anesthesia Research Society. Unauthorized Use Prohibited.  anesthesia-analgesia.org

IARS & SOCCA ABSTRACTS 2021                       Anesthesia & Analgesia  Page 1

 

The Global Standard in Anesthesiology

May 2021 • Vo1ume 132 • Number 5

www.anesthesia-analgesia.org

FEATURED ARTICLE
Postoperative Respiratory Depression

Guest Editors:
Toby N. Weingarten

Frances Chung
David R. Hillman

D
ow

nloaded from
 http://journals.lw

w
.com

/anesthesia-analgesia by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsI

H
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/08/2024



©2021 International Anesthesia Research Society. Unauthorized Use Prohibited.  anesthesia-analgesia.org

IARS & SOCCA ABSTRACTS 2021                       Anesthesia & Analgesia  Page 2

FINAL SUPPLEMENT TO

International Anesthesia Research Society & 
Society of Critical Care Anesthesiologists 

2021 Annual Meetings

D
ow

nloaded from
 http://journals.lw

w
.com

/anesthesia-analgesia by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsI

H
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/08/2024



©2021 International Anesthesia Research Society. Unauthorized Use Prohibited.  anesthesia-analgesia.org

IARS & SOCCA ABSTRACTS 2021                       Anesthesia & Analgesia  Page 3

!e Global Standard in Anesthesiology

The of!cial scienti!c journal of the International Anesthesia Research Society,® the Society 
of Cardiovascular Anesthesiologists, the Society for Pediatric Anesthesia, the Society for 
Ambulatory Anesthesia, the International Society for Anaesthetic Pharmacology, the Society for 
Technology in Anesthesia, the Anesthesia Patient Safety Foundation, the American Society of 
Critical Care Anesthesiologists, the Society for Obstetric Anesthesia and Perinatology, and the 
Society of Anesthesia and Sleep Medicine.

D
ow

nloaded from
 http://journals.lw

w
.com

/anesthesia-analgesia by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsI

H
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/08/2024



©2021 International Anesthesia Research Society. Unauthorized Use Prohibited.  anesthesia-analgesia.org

IARS & SOCCA ABSTRACTS 2021                       Anesthesia & Analgesia  Page 4

TABLE OF CONTENTS

Continued on next page

Airway Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   6
IARS Abstracts # 1–35
SOCCA Abstracts # 8, 11, 13, 16, 17, 19, 22

Ambulatory Anesthesia.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   65 
IARS Abstracts # 1–4
SOCCA Abstracts # 4

Anesthetic Pharmacology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
IARS Abstracts # 1–12
SOCCA Abstracts # 10

Blood Management  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
IARS Abstracts # 1–8
SOCCA Abstracts # 1, 3, 4, 7

Cardiovascular Anesthesiology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
IARS Abstracts # 1–30
SOCCA Abstracts # 1, 7, 8, 16, 20, 23, 24, 31

Critical Care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
IARS Abstracts # 1–55
SOCCA Abstracts # 1–5, 8–12, 14, 18–22, 24–26, 28-30, 32, 34, 35– 44, 56–78

Economics, Education and Policy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386 
IARS Abstracts # 1–26
SOCCA Abstracts # 2, 3, 19, 20

Geriatric Anesthesia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456 
IARS Abstracts # 1–9 

Global Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 472 
IARS Abstracts # 1–6
SOCCA Abstracts # 3, 4, 7

Liver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   496 
IARS Abstracts # 1–6
SOCCA Abstracts # 1, 2

Neuroscience in Anesthesiology and Perioperative Medicine.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   513 
IARS Abstracts # 1–37
SOCCA Abstracts # 9, 21

Obstetric Anesthesiology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   595 
IARS Abstracts # 1–11
SOCCA Abstracts # 4, 5

Pain Mechanisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   616 
IARS Abstracts # 1–6 

D
ow

nloaded from
 http://journals.lw

w
.com

/anesthesia-analgesia by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsI

H
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/08/2024



©2021 International Anesthesia Research Society. Unauthorized Use Prohibited.  anesthesia-analgesia.org

IARS & SOCCA ABSTRACTS 2021                       Anesthesia & Analgesia  Page 5

TABLE OF CONTENTS, continued

Pain Medicine .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   629 
IARS Abstracts # 1–17
SOCCA Abstracts # 10

Patient Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   664 
IARS Abstracts # 1–22
SOCCA Abstracts # 2, 12, 14, 19, 23

Pediatric Anesthesiology .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   719 
IARS Abstracts # 1–46
SOCCA Abstracts # 8, 16, 35, 38

Perioperative Anesthesia .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   833 
IARS Abstracts # 1–38
SOCCA Abstracts # 2, 3, 6, 9, 10, 14, 19, 21, 26, 34

Regional Anesthesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   923 
IARS Abstracts # 1–14 

Respiration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   952 
IARS Abstracts # 1–10
SOCCA Abstracts # 1, 3 ,7, 9

Sleep Medicine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   977 
IARS Abstracts # 1–7 

Technology, Computing and Simulation, Equipment Monitoring .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   993 
IARS Abstracts # 1–26
SOCCA Abstracts # 2, 5, 8, 10, 23, 27

Trauma.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .    1058 
IARS Abstracts # 1–6
SOCCA Abstracts # 2,5

Authors submitting abstracts have certi!ed that if human research is reported, approval by an institutional 
human research committee has been obtained, or if animal research is reported, the usual standards and 
guidelines for animal care have been followed. Material published in this supplement has not undergone 
review by the Editorial Board of Anesthesia and Analgesia. Any of the abstracts in this supplement may have 
been transmitted by the author to IARS in various forms of electronic medium. IARS has used its best efforts 
to receive and format electronic submissions for publication in this supplement but has not reviewed each 
abstract for the purpose of textual error correction and is not liable in any way for any formatting, textual or 
grammatical error or inaccuracy.

D
ow

nloaded from
 http://journals.lw

w
.com

/anesthesia-analgesia by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsI

H
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/08/2024



©2021 International Anesthesia Research Society. Unauthorized Use Prohibited.  anesthesia-analgesia.org

IARS & SOCCA ABSTRACTS 2021                       Anesthesia & Analgesia  Page 659

PAIN MEDICINE 16 

Pain management in bilateral versus unilateral total 
knee arthroplasty 

Gozde Gursoy Cirkinoglu1, Fikret Maltepe2, Vas" 
Karatosun2, Sule Ozbilgin2, Bayram Unver3, Ayten Deniz4

1Dokuz Eylul University, Faculty of Medicine, Izmir, 
Turkey, 2Dokuz Eylul University Faculty of Medicine, 
Izmir, Turkey, 3Dokuz Eylul University, School of Physical 
Therapy and Rehabilitation, Izmir, Turkey, 4Dokuz Eylul 
University, Faculty of Nursing, Izmir, Turkey

INTRODUCTION: Total knee arthroplasty can be 
performed in the form of a one-stage bilateral 
procedure or a unilateral procedure. Adequate analgesia 
decreases complications and increases functional 
recovery. The aim of this study is to investigate whether 
patients undergoing one-stage bilateral total knee 
arthroplasty and those undergoing unilateral total knee 
arthroplasty differed in their responses to a standard 
intravenous patient-controlled analgesia protocol.

METHODS: Data from patients with the physiological 
status I-III according to American Society of 
Anesthesiologists, aged 18-99 years, undergoing 
one-stage bilateral or unilateral total knee arthroplasty 
(TKA) under spinal anesthesia in Dokuz Eylul University 
Hospital between January 2014 and December 2017 
and offered a standard intravenous patient-controlled 
analgesia with morphine were retrospectively reviewed. 
Demographic data, Visual Analogue Scale scores and 
postoperative complications were examined. The total 
dose of analgesics consumed, analgesia demands, 
doses delivered and the ratio of delivered doses to 
demands in 0-24 hours and 24-48 hours after surgery 
available in the patient-controlled analgesia (PCA) pump 
monitoring forms were recorded. Patients planned to 
have TKA in the hospital where this study was conducted 
are !rstly recommended spinal anesthesia. Following 
the standard monitoring, the patients are administered 
spinal anesthesia through vertebral spaces L2-3 or L3-4 
when seated. To achieve spinal anesthesia, bupivacaine 
heavy 2,5 - 3ml (12,5-15mg) and morphine (0.1 - 0.2mg) 
are administered intrathecally. Intravenous PCA is 
utilized after surgery. PCA is achieved by an intravenous 
1mg bolus of morphine with a lockout interval of 20 min.

RESULTS: Patient records about 927 cases were 
enrolled and data about 192 patients ful!lling the 
inclusion criteria were retrospectively analyzed. Records 
about 68 patients who had one-stage bilateral total 

knee arthroplasty and 124 patients who had unilateral 
total knee arthroplasty were accessed. The rate of 
the gender female was higher in both groups of the 
patients. The preoperative hospital stay and the total 
hospital stay were longer in the unilateral total knee 
arthroplasty group. The patient-machine interaction in 
patient-controlled analgesia gives hints at many issues. 
Examination of demands and delivered doses recorded 
by the machine can help to evaluate patient adherence 
to the analgesia offered. The total number of pressing 
the button refers to the number of demands and shows 
needs for analgesics and the severity of anxiety1. At 
intervals when the machine is not locked, the successful 
administration of analgesia demanded by the patient 
refers to the amount of delivered analgesics and shows 
the severity of pain2. The ratio of delivery to demand 
is the indicator of the compatibility between the 
patients and PCA machine. Increased ratios show that 
the programmed dose and lockout interval have been 
well adjusted with the patient needs while decreased 
ratios show that the patient needed to press the pump 
button more frequently during lockout intervals. This 
can be attributed to patient anxiety, failure to offer 
adequate information to the patient about the machine, 
insuf!cient doses of analgesics and long lockout 
intervals3. The analgesia demands and analgesic doses 
delivered and utilized by the patients with one-stage 
bilateral total knee arthroplasty were signi!cantly higher 
in 0-24 hours and 24-48 hours after surgery. The ratio 
of delivery to demand was not signi!cantly different 
between the groups Side-effects of the analgesia were 
similar in both groups. Visual Analogue Scale scores in 
24-48 hours after surgery were higher in the patients with 
unilateral total knee arthroplasty.

CONCLUSION: To conclude, the patients with bilateral 
TKA had higher analgesic consumptions after surgery. 
However, their VAS scores were lower possibly due to 
their higher analgesic consumptions, and VAS scores 
were acceptable in both patient groups. When the 
lack of a signi!cant difference in side-effects due to 
morphine consumptions and the ratio of delivery to 
demand are considered, the analgesic agent used in 
the PCA protocol, its dose and lockout interval can be 
considered to provide safe and effective analgesia in 
both groups.

REFERENCE(S): 

1. Katz J, Buis T, Cohen L. Locked out and still knocking: 
predictors of excessive demands for postoperative 
intravenous patient-controlled analgesia. Can J 
Anaesth 2008;55:88-99. 
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2.  McCoy EP, Furness G, Wright PM. Patient-controlled 
analgesia with and without background infusion. 
Analgesia assessed using the demand: delivery ratio. 
Anaesthesia 1993;48:256-60. 

3. Wang YC, Teng WN, Kuo IT, Chang KY et al. 
Patient-machine interactions of intravenous patient-
controlled analgesia in bilateral versus unilateral total 
knee arthroplasty: A retrospective study. J. Chinese 
Med. Assoc 2013;76(6):330-334. 

	
	

1	

Tables 
Table 1. Demographic Features of the Patients 

 Bilateral TKA 
n (%) or  

mean (±SD) 

Unilateral TKA 
n (%) or  

mean (±SD) 
p 

Age (years) 64.51 (±8.04) 67.34 (±10.63) 0.055 

Gender 
Female 
Male 

 

58 (%85.3) 

10 (%14.7) 

 

90 (%72.6) 

34 (27.4) 

 

0.045* 
 

Weight (kg) 80.85 (±11.00) 81.09 (±13.76) 0.203 

Height (cm) 163 (±6.8) 162 (±7.77) 0.143 

Body Mass Index (cm2/kg) 30.43 (±3.97) 31.81 (±4.68) 0.054 

ASA scores 
ASA I 
ASA II 
ASA III 

 

6 (%8.8) 

51 (%75.0) 

11 (%16.2) 

 

7 (%5.6) 

79 (%63.7) 

38 (%30.6)) 

0.079 

Smoking status (Yes/No) 17/51 (%25.0/%75.0) 20/104 (%16.1/%83.9) 0.136 

Comorbidities 
Cardiovascular 
Respiratory System 
Endocrine System 
Neurological System 
Chronic Renal Failure 
Obesity 
Obstructive Sleep Apnea 
Syndrome 

 

43 (%63.3) 

7 (%10.3) 

23 (33.8) 

1 (%1.5) 

1 (%1.5) 

37 (%54.4) 

0 

 

84 (%67.7) 

23 (%18.5) 

42 (%33.9) 

7 (%5.6) 

3 (%) 

84 (%67.7) 

4 (%3.2) 

 

0.528 

0.132 

0.995 

0.264 

1.000 

0.067 

0.299 

*p<0.05: significant difference 
SD: standard deviation 
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�	

Table �. Preoperati�e �ospita� 	ta  an� 
ota� �ospita� 	ta  
 Bilateral TKA 

n (%) or  
Mean (±SD) 

Unilateral TKA 
n (%) or  

Mean (±SD) 
p 

 reoperative hospital Stay (days) 2.55 (±1.88) 4.08 (±3.50) 0.00�* 

Total Hospital Stay (days) 9.17 (±2.98) 12.95 (±6.91) <0.00
* 

*p<0.05: statistically significant difference 
SD: Standard Deviation 

 
  

	
	

�	

Table �. �nformation a�out P�� �ses  

 

  

 Bilateral TKA 
Mean (±SD) 

Unilateral TKA 
Mean (±SD)  

p 

�4 hours 

Delivery 10.16 (±7.02) 7.53 (±5.52) <0.00
* 

Demand 27.22 (±60.58) 13.00 (±15.88) <0.00
* 

Ratio of Delivery to Demand 0.61 (±0.64) 0.68 (±0.25) 0.059 

Total Morphine Consumption 
(mg) 

8.92 (±7.04) 6.01 (±5.15) 0.00
 

�4�4� hours 

Delivery 8.17 (±5.16) 6.13 (±4.43) 0.0
0* 

Demand 14.05 (±12.18) 9.13 (±6.77) 0.00�* 

Ratio of Delivery to Demand 0.67 (±0.23) 0.73 (±0.23) 0.099 

Total Morphine Consumption 
(mg 

7.07 (±5.44) 4.79 (±3.83) 0.004* 

Total 

Delivery 18.20 (±8.61) 13.63 (±8.28) <0.00
* 

Demand 39.95 (±60.70) 22.10 (±19.49) <0.00
* 

Ratio of Delivery to Demand 0.65 (±0.29) 0.60 (±0.21) 0.137 

Total Morphine Consumption 
(mg 

15.75 (±8.79) 10.80 (±7.59) <0.00
* 

*p<0.05: statistically significant difference 
SD: standard deviation 
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�	

Table �. ��	 	cores of the Patients 

    

 

 

 Bilateral TKA 
Mean (±SD) 

Unilateral TKA 
Mean (±SD) 

p 

Maximum %AS score in 
the recovery room 

0.85 (±1.24) 1.02 (±1.26) 
0.311 

%AS score at rest in 0��4 
hours 

4.05 (±2.06) 4.00 (±1.81) 
0.849 

%AS score at rest in �4�4� 
hours 

2.52 (±2.32) 3.29 (±2.17) 
0.0�0* 

*p<0.05: statistically significant difference 
SD: standard deviation 

D
ow

nloaded from
 http://journals.lw

w
.com

/anesthesia-analgesia by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsI

H
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 05/08/2024


