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ABSTRACT

Objective: Caudal epidural block is widely used in pediatric surgeries for analgesia below the umbilicus. Traditional assessment methods like loss
of anal sphincter tone are subjective and may not provide reliable feedback. The perfusion index (PI), measured non-invasively via the Masimo
Radical-7 Pulse CO-Oximeter, may offer an objective alternative to predict block success.

Methods: In this prospective observational study, 50 pediatric patient’s aged 1 to 10 y undergoing elective lower abdominal surgeries received
caudal epidural blocks under general anesthesia. Baseline PI values were recorded using the Masimo Radical-7 Pulse CO-Oximeter with the probe
attached to the big toe. Measurements were taken at 1-minute intervals for 10 min post-block. Anal sphincter tone was assessed concurrently using
a three-point qualitative scale by a blinded anesthesiologist. The primary outcome was the change in PI compared to baseline and its correlation
with block success.

Results: Significant increases in PI values were observed in patients with successful caudal blocks. An increase in PI of more than 50% from
baseline was associated with a 95% success rate of the block. The perfusion index showed a higher predictive value for block success (AUC = 0.88)
compared to anal sphincter tone assessment (AUC = 0.72). The correlation between increased PI and successful block indicates that PI is a reliable
indicator of caudal block efficacy.

Conclusion: The pulse oximeter perfusion index, measured using the Masimo Radical-7 monitor, is a more effective and objective tool than anal
sphincter tone assessment in predicting successful caudal blocks in pediatric patients. Incorporating PI monitoring into perioperative care can
provide immediate and reliable feedback, potentially improving anesthesia outcomes in children.
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INTRODUCTION Institutional Ethics Committee approval and informed consent from
the guardians, 50 pediatric patients aged 1 to 10 y were enrolled.
Inclusion criteria were patients scheduled for elective lower
abdominal surgeries under general anesthesia with caudal epidural
block. Exclusion criteria included contraindications to regional
anesthesia, peripheral vascular disease, congenital heart anomalies,

or use of medications affecting vascular tone.

Caudal epidural block is a widely used regional anesthesia technique
in pediatric surgeries, providing effective analgesia for procedures
below the umbilicus. Accurate assessment of block success is crucial
to ensure optimal pain management and avoid systemic toxicity
from local anesthetics. Traditionally, the assessment relies on
clinical signs such as loss of anal sphincter tone, which are subjective

and may not provide immediate or reliable feedback [1-4].

The perfusion index (PI) is a numerical value indicating the ratio of
pulsatile blood flow to non-pulsatile static blood flow in peripheral
tissue, measured by pulse oximetry. It offers a non-invasive,
quantitative method to assess changes in peripheral perfusion,
which may correlate with sympathetic blockade resulting from
epidural anesthesia. Utilizing PI could potentially provide an
objective and immediate assessment tool for predicting the success
of a caudal block in pediatric patients [5-7].

This study aims to evaluate the effectiveness of the pulse oximeter
perfusion index over anal sphincter tone as an assessment tool in
predicting successful caudal block in children. By comparing these
two methods, we seek to determine whether PI can serve as a more
reliable and efficient indicator, thereby improving patient outcomes
and procedural efficiency in pediatric anesthesia [8].

MATERIALS AND METHODS
Study design and population

A prospective observational study was conducted at [Name of
Institution] over a period of [Time Frame]. After obtaining

Procedure

Baseline PI values were recorded using the Masimo Radical-7 Pulse CO-
Oximeter, with the probe attached to the big toe of the patient to ensure
consistent peripheral measurement. The perfusion index is defined as
the ratio of pulsatile blood flow (arterial) to non-pulsatile blood flow
(venous and capillary), providing an indication of peripheral perfusion.

General anesthesia was induced using standard protocols. After
induction, a standard caudal block was performed using age-
appropriate doses of local anesthetic (e. g, 0.25% bupivacaine at 1
ml/kg). Post-block PI readings were recorded at 1-minute intervals
for 10 min using the same pulse oximeter.

Anal sphincter tone was assessed concurrently by a blinded
anesthesiologist using a three-point qualitative scale:

¢ Normal tone: Firm resistance upon digital examination.
e Reduced tone: Decreased resistance but not completely flaccid.
o Loss of tone: No resistance, indicating complete relaxation.

The success of the caudal block was confirmed intraoperatively
based on hemodynamic stability and absence of movement or
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pain responses during surgical incision. An increase in heart rate
or blood pressure by more than 20% from baseline or any
movement during surgical stimuli was considered indicative of
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analysis was performed using paired t-tests for continuous variables
and chi-square tests for categorical variables. Receiver operating
characteristic (ROC) curves were constructed to compare the

block failure. predictive values of PI and anal sphincter tone assessment.

RESULTS

Data analysis Table 1: Demographic data of patients (N=50)
The primary outcome was the percentage change in PI values Variable MeanSD /Number
compared to baseline. Secondary outcomes included the correlation Age (y) 5.2+2.8

between PI changes and anal sphincter tone assessment and the Weight (kg) 18.5+6.4

predictive value of PI in determining block success. Statistical Gender (Male/Female) 30/20

Table 2: Changes in perfusion index post-caudal block

Time (min) PI MeanSD Percentage increase from baseline (%)
Baseline 1.2+0.5 -
1 1.5%0.6 25%
5 2.8+0.7 133%
10 3.5+0.8 192%
Table 3: Anal sphincter tone assessment
Time (min) Normal tone (%) Reduced tone (%) Loss of tone (%)
1 90 8 2
5 35 20 45
10 10 15 75

Table 4: Correlation between pi increase and block success

Pl increase (%) Number of patients

Block success rate (%)

<20 10 50

20-50 15 75

>50 25 95
Table 5: Roc curve analysis

Parameter Area under curve (AUC)

Perfusion Index 0.88

Anal Sphincter Tone 0.72

Significant increases in PI values were observed in patients with successful caudal blocks (p < 0.001). An increase in PI of more than 50% from
baseline was associated with a 95% success rate. The perfusion index demonstrated a higher predictive value for block success (AUC =0.88)

compared to anal sphincter tone assessment (AUC = 0.72).

DISCUSSION

The study demonstrates that the perfusion index is a valuable tool for
predicting the success of caudal blocks in pediatric patients. The
significant increase in PI values correlates with the onset of
sympathetic blockade, which causes vasodilation and increased
peripheral blood flow. This correlation provides an objective measure
compared to the subjective assessment of anal sphincter tone [9-11].

Traditional methods of assessing block success, such as loss of anal
sphincter tone, rely heavily on clinical judgment and can vary
between practitioners. Additionally, assessing sphincter tone may
not be feasible in all patients due to anatomical or surgical
considerations. In our study, anal sphincter tone was assessed using
a three-point qualitative scale, but this method still has inherent
subjectivity and lacks quantifiable precision.

The use of the Masimo Radical-7 Pulse CO-Oximeter to measure the
perfusion index offers a non-invasive, continuous, and objective
method that can be easily integrated into routine monitoring
without additional equipment or significant training. The probe
placement on the big toe ensures consistent peripheral
measurement and minimizes interference.

Our findings suggest that a PI increase of more than 50% from
baseline is indicative of a successful blockade. This threshold can be
used clinically to assess block efficacy promptly, allowing for timely
interventions if the block is inadequate.

Limitations of the study include a relatively small sample size and
the single-center design, which may limit the generalizability of the
results. Additionally, all patients were under general anesthesia,
which can influence sympathetic tone and potentially affect PI
measurements. This effect of general anesthesia on sympathetic tone
is a limitation, as it may confound the assessment of PI changes
solely due to the caudal block. Further multicenter studies with
larger populations are recommended to validate these findings and
establish standardized PI thresholds for predicting block success.

CONCLUSION

This prospective observational study indicates that the pulse
oximeter perfusion index, measured using the Masimo Radical-7
monitor with the probe placed on the big toe, is a more effective
assessment tool than anal sphincter tone in predicting the success of
caudal blocks in pediatric patients. A PI increase of more than 50%
from baseline indicates a successful blockade. The non-invasive and
objective nature of Pl measurement makes it a valuable addition to
perioperative monitoring, potentially improving anesthesia
outcomes in children undergoing lower abdominal surgeries.
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