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A Comparison of the 5th Generation Pulse Oximetry
between Finger Sensor and Forehead Sensor during
Oral Surgery under General Anesthesia

Shinya Yamazaki, Sachie Ocawa, Hiroshi ITo, Yasuhiro SEki, Munehiro SEKI
Urara Konpo, Miho OmicHl, Hiroyoshi Kawaar and Akira Okuakr”

The forehead sensor of the 5th generation pulseoximeter may provide reliable and
stable data, because it measures at supraorbital artery as a branch of internal carotid
artery with blood flow autoregulation. We compared the finger sensor (Fig. 1) and the
forehead sensor (Fig. 2) of new pulse oximeter in oral surgery under general anesthesia.

The subjects consisted of 22 healthy patients who were scheduled for oral surgery
under general anesthesia (Table 1). Although general anesthesia methods were not the
same, the fixation of each sensor was unified in all cases. Both data from the finger sen-
sor and the forehead sensor of the pulse oximeter (Nellcor N-550, Nellcor Inc. CA) were
monitored simultaneously in each patient during general anesthesia, and the data were
analyzed and compared. To compare the data between the forehead sensor and the fin-
ger sensor, comparison statistical analysis was performed with two-tailed paired t-test,
and P<0.05 was considered as significant.

In the data of SpO, and pulse rate, there were no significant differences between fin-
ger sensor and forehead sensor (Fig. 3, 4). However, the amplitude of plethysmograph in
the forehead sensor was more stable than the finger sensor (Fig. 5), even if the ampli-
tude of plethysmograph in forehead sensor was significantly lower than finger sensor

(p=4.5X10""). In addition, SpO, in the forehead sensor responded sooner than in the
finger sensor. However, the artificial fluctuation was developed frequently in the data of
SpO, of the forehead sensor when the head was moved by operation of oral surgery or

dental treatment.
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The results suggest that the forehead sensor provide a better monitoring site for

pulse oximeters, because it measures at supraorbital artery as a branch of internal

carotid artery with blood flow autoregulation. More useful physical information about

respiration and circulation can be obtained by using both the forehead sensor and finger

sensor.
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Fig. 1 Finger sensor (Oxisensor- N25)

Fig. 2 Forehead sensor (MaxFast)
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Table 1 Backgrounds of subjects
. Age |Height| Weight| AHA |Anesthesia| Operation . . .
[Number Gender tyear) | (em) | (ke) S |Time (min)| Time (min) Operation Induction Maintenance

1 F 17 161 58 1 322 230 Lefort 1 Osteotomy oxygen, fentanyl, ketamine, vecuronium , air-oxygen, propofol, fentanyl, midazolam,
IVRO propofol vecuronium

2 F 35 165 54 1 275 215 Dental Treatment midazolam, nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

3 M 24 170 93 2 120 70 Dental Treatment nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

4 F 16 144 39 1 142 99 Impact Tooth Extraction - - propofol, ; yg lurane, propofol,

-OXY £ oflurane pentazocine

5 F 35 165 54 1 170 105  |Dental Treatment midazolam, nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

6 F 7 117 19 1 80 30 Impact Tooth Extraction nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

7 M 7 128 24 1 70 20 Impact Tooth Extraction nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

8 F 20 156 46 1 115 65 Plate Removal oxygen, fentanyl, propofol, vecuronium air-oxygen, propofol

9 M 28 163 62 1 191 122 [Maxillary Cystectomy oxygen, fentanyl, propofol, vecuronium air-oxygen, propofol, fentanyl

nitrousoxide-oxygen-sevoflurane, fentanyl, L.
10 F 35 165 54 1 201 160  |Dental Treatment . A -0XY Zen-SEV fentanyl
 propofol, vecuronium

11 F 26 162 56 1 250 180  |Sinus Lift nitrousoxide-oxygen-sevoflurane, vecuronium  |nitrousoxide-oxygen-sevoflurane
Cystectomy and Apicotomy y . .

12 F 32 165 65 1 135 55 Tooth Extraction oxygen, fentanyl, propofol, vecuronium air-oxygen, propofol, fentanyl

13 ¥ 54 152 53 1 130 70 Tooth Extraction nitrousoxide-oxygen-sevoflurane, vecuronium nitrousoxide-oxygen-sevoflurane
Cystectomy air-oxygen-isoflurane, midazolam, fentanyl, . .

14 M 46 163 59 2 168 96 Tooth Extraction " air-oxygen-isoflurane, fentanyl

15 M 56 165 65 1 245 177 Tooth Extraction oxygen, fentanyl, propofol, vecuronium air-oxygen-sevoflurane, fentanyl

16 F 17 172 71 1 120 70 Tooth Extraction oxygen, fentanyl, propofol, k ir-oxygen, propofol, fentanyl

17 F 27 157 53 1 143 80 Tooth Extraction oxygen, fentanyl, propofol, vecuronium air-oxygen, propofol, fentanyl
Cystectomy and Apicotomy | . N N .

18 M 29 164 57 1 160 120 Tooth Extraction nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

19 M 28 169 68 2 142 920 Dental Treatment nitrousoxide-oxygen-sevoflurane nitrousoxide-oxygen-sevoflurane

20 M 19 159 57 1 135 80 Tooth Extraction oxygen, propofol, butorphanol, vecuronium nitrousoxide-oxygen-sevoflurane

< Cystectomy . .

21 F 26 159 54 1 147 100 Tooth Extraction oxygen, fentanyl, propofol, vecuronium propofol, air-oxygen-sevoflurane

Cystectomy . . .
2 1l
22 M 30 168 76 1 245 195 Tooth Extraction oxygen, fentanyl, propofol, Ve OXy g urane
mean 279 | 1586 | 562 1.1 168.5 1104
SD 127 | 133 [ 157 | 04 64.1 58.5
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(%) SpO; (Finger sensor: Oxisensor-N25) - individual data
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no significant

(%) SpO, (Forehead sensor: MaxFast) (»=0.05)

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 (min)
Fig. 3 Difference of SpO. between finger sensor and forehead sensor.

There was no significant difference between finger sensor and forehead sensor in SpQ..

lgo(bpm) Pulse Rate (Finger sensor: Oxisensor-N25) - Egiz‘i]dual data

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 (min)

no significant

(bpm) Pulse Rate (Forehead sensor: MaxFast) (p=0.05)

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 (min)

Fig. 4 Difference of pulse rate between finger sensor and forehead sensor.

There was no significant difference between finger sensor and forehead sensor in pulse rate.
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Amplitude (Finger sensor: Oxisensor-N25)
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Fig. 5 Difference of amplitude between finger sensor and forehead sensor.
The amplitude of forehead sensor was significantly lower than finger sensor (p=4.5X10"). However, the
amplitude of forehead sensor was more stable than finger sensor.
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