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Enflurane Anesthesia Augments the Peripheral Venous Pressure
Changes during Non-invasive Blood Pressure Measurement

Ji Yeon Sim, M.D., Yoon Chei, M.D., Joong Woo Leem, Ph.D.’
Heon Seok Jung, M.D.,, Hong Seuk Yang, M.D.
and Dong Myung Lee, M.D.

Department of Anesthesiology, College of Medcine, University of Ulsan
'Department of Physiology, College of Medcine, Yonsei University

Background: Venous regurgitation into the infusion line and subsequent occlusion frequently occurs
during blood pressure (BP) measurement. The purpose of this study was to obtain the pattern and the
actual range of peripheral venous pressure (PVP) change during NIBP measurement before and during

enflurane anesthesia.

Methods: Adult size NIBP cuff was placed on the same arm on which IV infusion set was placed.
PVP waveforms during BP measurement were recorded from 6 subjects. PVPs were measured before
induction and at 30 min after induction of enflurane anesthesia (n=19). As the PVP waveform during
NIBP measurement was biphasic in shape, values of baseline PVP (BEFORE), first peak (PEAK1), notch
between two peaks (NOTCH), second peak (PEAK2) were measured. Timed control data were obtained

from six volunteers.

Results: PEAK2 was always higher than PEAK 1. Range of peak PVP was 12 ~130 mmHg (57.6+2.5
mmHg, mean+S.E.) and PVP change was augmented during enflurane anesthesia (p <0.05). Enflurane
anesthesia accentuated correlationship between mean arterial pressure and PVP.

Conclusion: Our observation showed that peak PVP occurred during deflation phase and its range
of variation was substantial. Changes in the pattern and the autoregulation of PVP by enflurane needs
further investigation. (Korean J Anesthesiol 1999; 36: 119 ~125)

Key Words: Blood pressure; venous; peripheral. Measurement; non-invasive blood pressure monitoring.
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Table 1. Demographic Data

Patients Normal
Number 19 6
Age(yrs) 38.1114.08(17~64) 31.3:1£4.76(27~40)
Sex(M/F) 7712 3/3

Data were presented as meanc S.D.(range).

4 EFHE Hslode AFAAA g=zeMNE
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Fig. 1. Schematic illustration of experimental setting.
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Fig. 2. Typical peripheral venous pressure change during NIBP monitoring. Gross change in the two traces of venous
pressure and cuff pressure waveform is shown. (A) Boxed area in Figure A. was magnified. Note that venouse pressure
change is biphasic during NIBP measurement. (B) Second peak was higher than the first peak with a notched area in
between.

Table 2. Change NIBP in Blood Pressure, Heart Rate, Peripheral Venous Pressures during Enflurane Anesthesia

Pre-Induction Post-Induction 30 min

Normal timed Patients Normal timed Patients

control (n=6) (n=19) control
Sys 1142439 130.4 +3.7* 113.7+2.7 119.8+4.6
Mean 71.5+3.1 95.6+3.5* 79.0+23 93.3+40
Dia 81.7+26 80.5+3.3 67.0+2.7 82.6+4.0*
HR 76.5+44 80.6+2.9 75.0%3.0 78.8+3.1
BEFORE 11.8£0.5 11.9+1.0 11.7+14 17.4+1.2%1
PEAKI 205+14 19414 19.7+14 50.7+5.4%"
NOTCH 220+14 192+14 203+14 433+3.5%1
PEAK?2 40.8+39 329+29 345+26 70.4+5.4%"
AFTER 12.5+0.6 120+1.0 11.8+04 17.5+1.2+"

Data were presented as mean=*S.E.

Sys: Systolic blood pressure. Dia: Diastolic blood pressure. Mean: Mean blood pressure. HR: Heart rate. BEFORE: Mean
stationary venous pressure before inflation of NIBP cuff. PEAK1: First peak of venous pressure. NOTCH: Notch of
venous pressure between PEAK1 and PEAK2. PEAK2: Second peak of venous pressure. After: Mean stationary venous
pressure after deflation of NIBP cuff.

*; p<0.05 compared with timed control. (unpaired t-test)

' p<0.05 compared with pre-induction value. (paired t-test)

018 FENOTCH), | 29 Z(PEAK) #%& 87
Azbol Z4ekSict. Enfluranee) d8he RAet7]
A4 W 4E A AAFE F 0%l Hye
B3he THAT, BE Aslel 43, olsh, BT ¥
dit HESE SR 2 A Al @
£ Buigtel Wk A54E WAy ARA o

£ 34 k2 61 AL il 22 HHE 5
Z-o] 3} v} (normal timed control).

Ade HAIFAARZ EAEAR, 2FT
X}o]= unpaired £ paired t-test® B) s, H
T FYgkat T Aolo JAE FHutsls]
At A IARAHE AT (Pp<0.05). ZE
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EA1E 42 SAS(SAS Institute, US.A)E A&st5ict.
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Fig. 3. Autoregulation of peripheral venous pressure is disrupted by enflurane anesthesia. Linear regression analysis was
performed on venous pressure against mean arterial pressure to investigate the relationship between the two. Only the
Peak2 values 30 minutes after induction inhalation anesthesia was significantly correlated with the mean arterial pressure
value at that period, which suggests possible disruption of autoregulation.

Base : baseline venous pressure before NIBP measurement. Peak2 : Value of second peak during NIBP measurement.

before : before induction of inhalation anesthesia. after

: 30 minutes after induction of inhalation anesthesia
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