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Comparison of Arterial Oxygen Saturation Measured by Pulse Oximetry at Different
Sensor Sites in Neurocritical Patients

Jeon, Min-Jeong' * Hwang, Sun-Kyung?

! Registered Nurse, Pusan National University Hospital
? Professor, College of Nursing « Research Institute of Nursing Science, Pusan National University

Purpose : This study aimed to compare peripheral pulse oxygen saturation (SpO») values, measured at different
monitoring sites, and arterial oxygen saturation (SaO,) of neurocritical patients. Methods : The study included
110 patients admitted to the neurosurgical intensive care unit of a university hospital. The patients” SpO, values
were measured in their index fingers, both second toes, both earlobes, and foreheads, using the patient monitoring
system. These values were compared with the standard value of SaO; measured using a blood gas analyzer.
Data were analyzed using descriptive values, Pearson’s correlation coefficients, Lin’s concordance correlation
coefficients (CCC), and Bland-Altman plots. Result : Regardless of the measuring site, SpO, was correlated
with the paired measurements of SaQ, (r=.40~.60, p<.001, CCC range=.40~.58). No significant bias in paired
measurements of SpO, and SaO, was observed at all sites (=0.06~0.19%, p>.05). SpO, values at the left finger
and right earlobe had the narrowest range, with a 95% limits of agreement (LOA) (left finger —3.04~2.93% and
right earlobe —3.18~2.79%). SpO; at the index finger, on the side without an arterial catheter, had a narrower
range of 95% LOA than that of the opposing finger (-3.00~2.97% vs. —3.73~3.26%). Conclusion : SpO; at the
finger without an arterial catheter had the highest level of precision. This study suggests using the index finger,
on the side without an arterial catheter, for pulse oximetry in neurocritical patients.
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Table 1. General and Clinical Characteristics of the Subjects (N=110)
Characteristics Categories n % M=SD
Gender Male 49 445
Female 61 55.5
Age (year) 61.60+15.49
Diagnosis Intracranial hemorrhage 64 58.2
Subarachnoid hemorrhage 28 25.5
Subdural hemorrhage 8 7.3
Epidural hemorrhage 2 1.8
Vascular malformation 8 7.2
Operation No 32 29.1
Yes 78 70.9
APACHE 1T score 16.7516.63
Underlying disease No 47 4.7
Yes 63 573
Level of Alert 6 5.5
consciousness Drowsy 41 37.3
Stupor 15 13.6
Semicoma 28 255
Coma 11 10.0
Sedation 9 8.1
GCS score 3~8 2 1.8
9~12 16 14.5
13~15 27 24.5
Untestable 65 59.2
Oxygen supply Yes 92 83.6
Ventilator 31 282
Nasal cannula 27 24.5
T—piece 26 23.6
O, tip 6 5.5
Reservoir bag mask 2 1.8
No 18 16.4
Muscle strength Rt. arm paralysis 31 282
Rt. arm weakness 79 71.8
Lt. arm paralysis 38 34.5
Lt. arm weakness 72 65.5
Rt. leg paralysis 22 20.0
Rt. leg weakness 88 80.0
Lt. leg paralysis 24 21.8
Lt. leg weakness 86 78.2
Sites of Rt. radial artery 53 482
arterial catheter Lt. radial artery 37 336
Rt. dorsal pedis artery 13 11.8
Lt. dorsal pedis artery 7 6.4
Use of inotropics No 94 85.5
Yes 16 14.5

APACHE=Acute physiology and chronic health evaluation; GCS=Glasgow coma scale; Lt=Left; M=Mean; Rt=Right;
SD=Standard deviation.
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Table 2. Physiological Indicators and O, Saturations by Pulse Oximetry and Arterial Blood Gas Analysis of the

Subjects (V=110)
Indicators/Saturation Categories/Sites M SD Range (Min-Max)
Vital signs Systolic BP (mmHg) 130.39 17.35 85 - 180
Diastolic BP (mmHg) 71.15 13.38 42 - 106
Pulse rate (/min) 79.38 15.20 50 - 132
Respiratory rate (/min) 18.08 3.87 10 - 30
Body temperature(C) 36.58 0.42 36.0 — 38.2
Arterial blood gas pH 7.42 0.05 7.16 - 7.53
analysis PaO, (mmHg) 121.99 35.01 67.60 — 232.00
PaCO, (mmHg) 34.14 6.27 22.00 - 53.90
HCO;™ (mmol/L) 22.26 4.18 10.50 - 34.30
SpO, Forehead 98.38 1.75 92 - 100
Rt. earlobe 98.45 1.75 91 - 100
Lt. earlobe 98.43 1.84 88 — 100
Rt. finger 98.32 2.03 86 - 100
Lt. finger 98.33 1.86 89 - 100
Rt. toe 98.32 2.03 90 - 100
Lt. toe 98.37 1.85 92 - 100
a0, 98.26 1.46 933 - 999

BP=Blood pressure; HCO3 =Bicarbonate ion; Lt=Left; M=Mean; PaCO,=Partial pressure of arterial carbon dioxide; PaO,=
Partial pressure of arterial oxygen; Rt=Right; SaO,=Arterial oxygen saturation; SD=Standard deviation; SpO,=Peripheral pulse

oxygen saturation.
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Table 3. Correlations and Agreements between O, Saturations by Pulse Oximetry and Arterial Blood Gas Analysis

(V=110)
Sites ' fe Go Mean t 0 95% LOA

(0) (95% dl) difference lower upper

Forehead 40 40 .98 -0.12 1.76 -0.74 464 -3.58 3.33
(<.001) (.23-.54)

Rt. earlobe .56 55 98 -0.19 1.52 -1.29 200 -3.18 2.79
(<.001) (41-.66)

Lt. earlobe .57 .56 97 -0.17 1.56 -1.14 258 =322 2.89
(<.001) (42-.67)

Rt. finger 50 A7 95 —0.06 1.81 —0.35 129 -3.61 3.49
(<.001) (.33-.60)

Lt. finger .60 .58 97 -0.07 1.52 -0.48 635 -3.04 293
(<.001) (.45-.69)

Rt. toe 49 46 95 -0.06 1.83 -0.34 U731 -3.64 352
(<.001) (.31-.59)

Lt. toe 57 .56 97 -0.11 1.56 -0.77 444 -3.18 2.95
(<.001) (42-.67)

Cp=bias correction factor; Cl=confidence interval; LOA=limits of agreement; Lt=Left; r=Pearson’s correlation coefficients;
rc=Lin’s concordance correlation coefficients; Rt=Right; SD=standard deviation of the difference.
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Figure 1. Bland-Altman plot of Sa0, and SpO;
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Table 4. Correlations and Agreements between SaO, and SpO, Associated with Clinical Characteristics

(V=90 or 110)

. r e Mean 95% LOA
Sites (0) (95% Q1) = difference D t P lower upper
Fingers (N=90)
With 54 51 95 -0.24 1.78 -1.25 214 -3.73 3.26
arterial (<.001) (.35-.64)
catheter
Without .64 .62 97 -0.01 1.52 -0.08 934 -3.00 2.97
arterial (<.001) (49-.73)
catheter
Fingers and (NV=110)
toes
With .50 49 97 0.05 2.03 0.25 .805 -3.93 4.03
paralysis (<.00D (34-.61)
With .56 53 95 -0.12 1.54 -1.40 163 -3.14 2.90
weakness (<.00D) (46-.60)

Cp=bias correction factor; Cl=confidence interval; LOA=limits of agreement, r=Pearson’s correlation coefficients; r.=Lin’s

concordance correlation coefficients; SD=standard deviation of the difference.

LOA=-3.00~2.97 vs —3.73~3.20).
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