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Digital Pulse Oximetry for the Screeing of Lower

Extremity Arterial Disease
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Study Design: Retrospective study.

Objectives: The aim of the study was to investigate the usefulness of a handheld digital pulse oximetry in the detection of lower

extremity arterial disease.

Summary of Literature Review: Pulse oximetry is a well-established method for noninvasive evaluation of arterial oxygenation.

Materials and Methods: A Retrospective study was performed in 45 patients with lower extremity arterial disease. We compared the
accuracy of a handheld digital pulse oximetry and the ankle brachial index (ABI). Digital pulse oximetry was conducted for 42 patients
with 84 limbs to measure the Sa02 of their index fingers and big toes in supine position. The ABI was defined as abnormal if it was less
than 0.9. Pulse oximetry of big toes was defined as abnormal if the SPO2 was less than 96% or it was more than 2% lower than that of

the index finger.

Results: Digital pulse oximetry had a sensitivity of 47%(95% Cl, 34-60%) and specificity of 86%(95% Cl, 64-96%). ABI had a sensitivity
of 49%(95% Cl, 34-64%) and specificity of 95%(35% Cl, 72-99%). Positive predictive values were 91%(95% Cl, 74-98%) for digital
pulse oximetry and 96%(95% Cl, 77-99%) for ABI. Negative predictive values were 37%(95% Cl, 24-51%) for digitial pulse oximetry and
43%(95% Cl, 25-72%) for ABI. In 22 cases with acute ischemicwere the sensitivity 73%, the specifity 100%, the positive predictive value

100% and the negative predictive value 79%.

Conclusions: Handheld digital pulse oximetry of the big toes seems as accurate as ABI to detect lower extremity arterial diseases. The
combination of both will help to distinguish low extremity arterial disease and spinal radiculopathy.
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Table 1. Demography of patients.

Number of Patients(limbs) 45 (90 limbs)

Average Age (yr) 66.9(40-92)
DM,n (%) 31(69%)
Hypertension,n(%) 32(71%)
Known heart disease,n(%) 11(24%)
Treatment option Surgery 28(62%)
Conservative 17(38%)

Table 2. Results for Pulse oximetry test, Ankle brachial index.

Kyoto, Japan)E ©]-85t5It}. ABI A< 0.9 H|Fkel A9E oFy
o= o] 51y, B Ath EIHE o] A 5219} 2% o)Ak}
o2 HolAL Adj Zto] 96% olslel A= oz Aol s
ﬁl:]_‘S*lO)

EA15HQ1 4.2 SPSS ver. 12(SPSS Inc.,Chicago,IL,USA)-&
0]85}o] receiver operating characteristic (ROC) AEE &4
Stof ABI9F 4bA 23t HARE Bl WS, ZF HARS] T,
Eo|i, o} o=k, &4 =% Z Clinical Calculater (Vassar
Stat NY, USA)E o]-&5to] Al4ksteitt.

T

21

4573 0] 92} - 427 84¢]| 0] SRl A] g TIAE At
st= 24718 Sofl el FAlolA 4a EkE 24 S 5
1,337 66°]|9] Bt A ABI ZAZkS A9iet. o5 B3l 242t
o) At Wiz, Bol, 4 cl&k, 94 AEEE AXtsl
th(Table 2).

ROC curve®] ¢ 44 Xk Z47]9] ot WAl
0.321(95% CI, 0.205-0.438), ABI®] 7% 0.375(95% CI, 0.246~
0.505)5 2 AckFig. 2. 574 59 w2 A= 1% 22
of|o] sEA|ofl A o] A4 ESHE £ 9] AT E 73%(95% Cl,
37-93%), 501 = 100%(95% CI, 68-100%), ¥4 &5k

Fig 1. Handheld digital pulse oximetry.

Arterial disease Pres-  Arterial disease Sensitivity Specificity Positive Predictive  Negative Predictive
Test Results ent No.(%) AbsentNo(%)  (95%CI, %  (95%CI).%  Value(95%Cl), %  Value(35% Cl), %
Pulse oximetry test 47(34-60) 86(64-96) 91(74-98) 37(24-51)
Positive 29(35) 3(4)
Negative 33(39) 19(23)
ABI 49(34-64) 95(72-99) 96(77-990 43(28-72)
<0.9 23(35) 1(2)
>09 24(36) 18(27)

Cl ;confidence interval
ABI ; ankle brachial index
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Fig 2. Receiver operating characteristic (ROC) curve for the pulse oximetry test and the ankle brachilaindex(ABI). (A) ROC curve for pulse oximetry
test, Area under the curve was 0.321 (95% confidence interval:0.205-0.438,p<0.014). (B) ROC curve for ABI ,Area under the curve was 0.375 (95%

confidence interval:0.246-0.505,p<0.114).
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