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Measurement of Peak Velocity Variation of Common Carotid Artery with Bedside Ultrasound to Estimate Preload in
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China
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[Abstract] Objective To investigate the feasibility and accuracy of bedside ultrasound measuring peak
velocity variation of common carotid artery to estimate preload of the patients in surgery ICU. Methods In this
prospective cohort study, SICU patients with sinus rhythm and positive pressure ventilation were included. The
peak velocity variation in common carotid artery ( AVpeak) during each respiratory circle was measured by ICU
resident with short-term training and experienced attending songrapher. Stroke volume before and after the fluid
challenge was also measured by the experienced songrapher as the gold standard of fluid responsiveness. Then the
ROC, feasibility and accuracy of the diagnosis trial were analyzed. Results There were 46 patients included. The
peak velocity variation of common carotid artery measured by the attending (AVpeakl)is highly related with ASV
(r1=0.76, P< 0. 05). Area under the receiver operating characteristic curve was 0. 95 (P<C0. 05). The peak
velocity variation of common carotid artery (AVpeak) >>12. 1% predicted fluid responsiveness with sensitivity of
90. 9% , specificity of 83.3% , positive predictive value of 83. 3% and negative predictive value of 90. 9%. The peak
velocity variation of common carotid artery measured by the resident(AVpeak2) were highly related with AVpeakl
(R*=0.68,P<0.05), the AUC was 0. 94. Conclusion Measurement of peak velocity variation of common carotid
artery with bedside ultrasound can accurately estimate the volume status of the patients in surgery ICU,and it is easy
to be performed by the residents of ICU.
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Table 1 Descriptive clinical data
R group N group P
(n=22) (n=24)
Age (yr.) 4412 18+ 14 0. 30
Body mass (kg) 63.0+6.9 59.14+8.0 0.11
Sex ratio (M/F) 16/6 12/12 0.12
Tidal volume (mL) 682499 627493 0.06
Rcspiratpry rate (times 1443 1441 0. 84
per minute)
PEEP (cmH,0) 642 641 0. 69
Vasoactive agent (case) 10 3 0.02
Diagnosis category
Abdominal operation 11 12
Limbs fracture operation 2 5
Spinal operation 1 3
Pelvic operation 1 1
Craniocerebral operation 7 3

ROC i £k & 2, AUC 43 ] 7 0.95.0.94 (P ¥y
<0.05) MR ¥ Youden #5845 . 45
Hifig 19 3 9h B 0 D A S S B Bk R 0 O
AVpeakl B2 Wi BMH R 12. 1% . iH8E S
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Table 2 Haemodynamic data before and after fluid challenge

AVpeakl 5 ASV By48 %14
Relationship between AVpeakl and ASV

10.00

20.00
A Vpeakl

30.00

30.00

R group (n=22) N group (n=24) P
SAP (mm Hg) Before fluid 113.0+18.9 120.5+17. 3 0.17
After fluid 122.8+21. 1 123.0-14.9 0.97
DAP (mm Hg) Before fluid 68.7+14.2 66.1413.9 0.53
After fluid 71.74+14.0 67.5+12. 1 0.28
MAP (mm Hg) Before fluid 82.94+15.4 83.6+12.2 0.85
After fluid 88.5+16.0 86.0-11.2 0.52
HR (beats/min) Before fluid 102422 86420 0.01
After fluid 98+20 86-+21 0.06
SV (ml) Before fluid 52.84+12.7 59.9+10.0 0. 04
After fluid 64.0+14.1 63.9-10.5 0.99
Vpeak MAX1 75.8+21.8 81.0420.9 0.42
Vpeak MIN1 62.7419.3 74.4420. 3 0.05
Vpeak MAX2 72.0+23.0 79.1+23.3 0. 31
Vpeak MIN2 58.9420. 2 71.9+21. 4 0.04
1 40.00} 40.00} )
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Fig 2
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Receiver-operating characteristics curves comparing the capacity of AVpeakl and AVpeak2

Fig 4 Consistency between AVpeak2 and AVpeakl
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Fig 3 Relationship Between AVpeak2 and
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