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Background: One of effective treatment methods for back pain
and radiculopathy is epidural steroid injection (ESI). However, its
effectiveness is hard to judge. So, it is strongly urged to develop
a method to evaluate the proper injection of ESI. Photoplethy-
smogram (PPG) is known as a technique to measure blood oxygen
saturation. We were intended to study the PPG for the evaluation
of the ESI instantaneously.

Methods: All patients were explained for the study protocol to get
informed consent. Twenty volunteers were recruited for this study
and four of them were allocated in one of 5 ESI levels; L2-3, L3-4,
L4-5, L5-S1 and caudal. They were in the lateral position with 4
PPG probes in their both 2™ fingers and 2™ toes. The PPG signals
were collected to a device and converted digitally. PPG signal has
two components, total absorbance (TA) and oscillating pulse
component (OPC). We compared the both toe PPG signals before
and after ES| based on the finger PPG.

Results: TA changed in 60% of ESI volunteers and L4-L5 and
L5-S1 groups had high change rate compared to L2-L3
group. Also, the symptom relief rate of TA and OPC change
volunteers of L4-L5 and L5-S1 were 100% but other level had
variable relief rate.

Conclusions: It is possible to use the PPG signal to predict ESI
success based appropriate signal change. It is also needed to
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develop other level signal detection method and to modify appro-
priate guideline for the decision of change of PPG. (Anesth Pain
Med 2009; 4: 197~202)
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Fig. 1. The device for data collection
and computer arrangement. PPG: pho-
toplethysmogram.
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Fig. 2. These graphs show example of the seventy one years old female patient with low back pain and left sciatica. Epidural steroid injection (L4-5)
was performed in left decubitus position. The arrow means the time of being performed ESI. LF: left second finger, RF: right second finger, LT: left

second toe, RT: right second toe.
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Table 1. Rate of Change of PPG in the Toe

Injection site Total absorbance Pulsatile PPG

(%) (%)
L2-L3 25 50
L3-L4 75* 75
L4-L5 75* 100*
L5-$1 75* 100*
Caudal 50* 75
Total 60 80

*: significant difference compared to L2-L3 (P < 0.05). PPG: photo-
plethysmogram.
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Table 2. Change of Total Absorbance in the Toe and Rate of
Reduction in Symptom

Table 3. Change of Oscillating Pulse Component in the Toe and
Rate of Reduction in Symptom

Injection site Concordance Disconcordance Injection site Concordance Disconcordance
percentage (NIS/NCT) percentage (NIS/NOT) percentage (NIS/NCP)  percentage (NIS/NOT)

L2-13 100% (1/1) 33% (1/3) L2-13 100% (2/2) 0% (0/1)
L3-L4 67% (2/3) 100% (1/1) L3-L4 67% (2/3) 0% (0/1)
L4-L5 100% (3/3) 0% (0/1) L4-L5 100% (4/4) —

L5-S1 100% (3/3) 0% (0/1) L5-S1 100% (4/4) —

Caudal 100% (2/2) 50% (1/2) Caudal 67% (2/3) 0% (0/1)
Total 92% (11/12) 38% (3/8) Total 88% (14/16) 0% (0/4)

Concordance means the ratio of improvement of symptom in patient
with change of total absorbance. Disconcordance means the ratio
improvement of symptom in patient without change of total absor-
bance. NIS: numbers with improvement of symptom, NCT: numbers
with the change of total absorbance, NOT: numbers without change
of total absorbance.
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Concordance means the ratio of improvement of symptom in patient
with pulse component. Disconcordance means the ratio improvement
of symptom in patient without change of pulse component. NIS:
numbers with improvement of symptom, NCP: numbers with the
change of pulse component, NOP: numbers without change of pulse
component, —: no patients.
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