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with ultrasound guidance or landmark
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ABSTRACT

Background: Single-shot caudal block is a common regional technique for below
umbilicus surgery in children to provide intraoperative and postoperative analgesia.
Traditionally the landmark technique has been used to perform this block but
correct needle placement may sometimes be difficult due to anatomical variations.
We performed this clinical trial to find out the usefulness of the recently introduced
ultrasound guidance in success of performing caudal block.

Methodology: This randomized controlled clinical trial was conducted after approval
from hospital ethical committee. 240 children between 2 and 10 years of age, were
divided into two equal groups. Patients in first group (Group USG) received caudal
block with the help of real-time ultrasonography, while the second group (Group LM)
received blocks using traditional landmark technique. The primary end point was a
successful block which was defined as injection into the caudal canal without any
resistance, no blood or CSF on aspiration and no subcutaneous swelling. The secondary
end point was no tachycardia (more than 10% increase in heart rate from base line) on
skin incision. We also recorded block performing time and number of needle punctures.
Mean and standard deviation values were calculated for age, weight and time taken
in procedure. Frequency and percentages were calculated for gender, tachycardia and
success on first attempt.

Results: There was no significant difference between the two groups in regards to
age, gender or weight. However, the success on 1st attempt was higher in ultrasound
group (95%) as compared to landmark technique (p = 0.000). Similarly, frequency
of tachycardia on skin incision was significantly lower in ultrasound group (10%) as
compared to landmark technique (p = 0.000). But the time taken was significantly
higher in ultrasound group (110.88 + 16.11 sec) as compared to landmark technique
(63.62 + 13.10 sec) {p= 0.000}

Conclusion: Success rate in placement of caudal block significantly is increased by
using ultrasound guidance as compared to standard anatomical landmarks technique,
but the time taken is significantly higher in ultrasound group as compared to landmark
technique.
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to relieve pain can have multiple issues in pediatric
population due to immature hepatic and renal systems.

Surgery is associated with painful stimulus which Regional anesthesia can suppress this stress response
leads to stress response.! Pharmacological measures effectively.? Compared to intravenous opioids, its use
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is associated with reduced frequency of side effects
like respiratory depression and ileus etc.?

Caudal block is one of the most preferred regional
anesthesia methods in pediatric population.* If used
in combination with general anesthesia, it helps
in reducing opioid and inhalational anesthetic
requirement.’

Ultrasonography is a safe non-invasive procedure, and
has been used even in infants with sacral dimples.®
It has even been used for better understanding the
anatomy for teaching purposes.’?

Keeping in view the anatomic differences in
landmarks,>® the significance of ultrasound
guidance is increased. It has proven its worth as a
safe and reliable modality to observe the anatomic
differences.!! It improves the safety factor as needle
can be redirected to avoid subarachnoid injection in
case of unanticipated dural sac puncture.'? Though
fluoroscopy is considered gold standard for caudal
block, its limited availability and risk of radiation
exposure gives an edge to ultrasound guided caudal
block.!?

However, its efficacy has not been studied much
in Pakistan. So, we decided to perform this study
to compare success in caudal block using standard
anatomical landmark technique with ultrasound
guidance.

METHODOLOGY

We included a total of 240 children, ASA I-II, aged
between 2 and 10 years, who were scheduled for
elective below umbilicus, abdominal, lower limb
or perianal surgery after the ethical committee
approval. The children were selected preoperatively
at the time of preanesthesia assessment, procedure
was explained to the guardian and written consent
was obtained. The study was conducted at Military
Hospital Rawalpindi from Nov 2017 to July 2018.
Children who underwent emergency surgery; with
spinal deformity, coagulation abnormality, history of
allergy to local anesthetics, systemic infection or local
infection at the site of block, were excluded from the
study.

Eligible patients for this study were divided into
two equal groups of 120 each, ultrasound-guided
block group (Group USG) and landmark technique
group (Group LM) using a computer-generated
randomization.

Once the patients reached operating rooms, routine
monitors, eg, electrocardiogram (ECQG), peripheral
oxygen saturation (SpO,) and non-invasive blood
pressure (NIBP), were applied and basal levels were
recorded. No sedative agent was administered for pre-
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medication. Anesthesia was induced via a face mask
with 6-8% sevoflurane in oxygen until the patients
lost consciousness. Then vascular access was secured
and LMA or I-gel of appropriate size was inserted.
Patients were placed in the lateral position and caudal
block was performed. Concentration of sevoflurane
was reduced gradually to 2%. All conventional
landmark and USG caudal blocks were performed by
an experienced anesthesiologist.

Caudal block was performed in Group LM by
conventional method. The sacral cornu and the sacral
hiatus was palpated. After applying chlorhexidine
solution, a 20-22-gauge needle was inserted into the
skin at a 60-75-degree angle until the sacrococcygeal
membrane was passed with a “pop”. Then, the angle
of the needle was reduced to 25-30 degrees and
inserted further for 2-3 mm, entering into the sacral
canal. Aspiration was done and after confirming the
absence of any blood or CSF 1 ml/kg bupivacaine
0.125% was injected, doing frequent aspirations. In
the case of the needle touching the bone tissue, CSF or
blood aspiration or subcutaneous tissue swelling, the
angle of the needle was changed and the intervention
was repeated.

In USG group after sterilization of the region, sacral
cornu and hiatus were visualized (Figure 1) using
US probe. The probe was then rotated to 90 degrees
and sacrococcygeal ligament and caudal canal were
visualised (Figure 2). Using in-plane technique
a 20-22 gauge needle was inserted through skin
overlying sacrococcygeal ligament. The needle tip
was continuously visualised in real-time till the tip
entered sacral canal (Figure 3). After confirming
the absence of any blood or CSF on aspiration,
bupivacaine 0.125% 1 ml/kg was injected. Surgery in
both groups was started 10 min after the application
of caudal block.

Primary outcome of the study was a successful block
injection, defined as no blood or cerebrospinal fluid
on aspiration, injection into the caudal canal without
any resistance and no subcutaneous swelling. If any
of the above happened, the block was recorded as
unsuccessful. Primary outcome was assessed by the
same anesthesiologist performing the blocks.

Secondary outcomes were a heart rate increase on
skin incision (defined as more than 10% increase
in heart rate from the baseline), number of needle
punctures and block performing times. The first
puncture success was defined as reaching the sacral
canal without any withdrawal from the skin. The
block performance time was defined as the period (in
sec) between the insertion of the needle and end of
local anesthetic injection. Secondary outcomes were
assessed by an anesthesia assistant.

Sample size was calculated using WHO calculator,
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Figure 1: Sacral cornu, sacral canal and hiatus visualized using US probe
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Figure 2: Sacrococcygeal ligament and caudal canal visualised
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Figure 3: Needle visualized in real time entering sacral canal

using parameters Kkeeping
in view study of Abukawa
and his colleagues.!* Level of
significance was 5%, Power
of test 90%, anticipated
population proportion 1
= 10% and anticipated
population proportion 2 =
75%.

Sample size in each group
was calculated to be 120.

Statistical Analysis:
Statistical analysis was done
using IBM SPSS version
23. Mean and standard
deviation were calculated
for age, weight and time
taken in procedure. These
parameters were compared
using Independent Sample’s
t-test. Frequency and
percentages were calculated
for gender, tachycardia and
success on first attempt.
These parameters were
compared using Chi square
test. A p-value < 0.05 was
taken as significant.

RESULTS

Statistically there was no
significant differences
between the two groups
in regard to age, gender or
weight. However, the success
on first attempt was higher
in ultrasound group (95%)
as compared to landmark
technique group (70.83%).
Similarly the frequency of
increase in heart rate on skin
incision was significantly
lower in ultrasound group
as compared to landmark
technique, 10% vs. 32.5%
respectively  (Table  1).
But the time taken was
significantly  higher in
ultrasound group (110.88 =+
16.11 sec) as compared to
landmark technique (63.62
+ 13.10 sec). Please see Table
1.
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Table 1: Comparative age, gender, weight, success
on lst attempt, time taken to perform block and
tachycardia on skin incision in two groups

Parameters Group USG Group LM
(Ultrasound) (Land Mark)
Age (years) 5.04 = 2.86 5.00 = 2.87 | 0.838
Gender (Male/Female) 107/13 102/18 0.336
Weight (kg) 19.09 = 5.71 19.01 £5.73 | 0.838
Success in 1 attempt 114 (95%) 85 (70.83%) 0.000
Time taken (sec) 110.88 = 16.11 | 63.62 = 13.10 | 0.000
Tachycardia on skin o o
incision [n(%)] 12 (10%) 39 (32.5%) 0.000

DISCUSSION

Reliability of landmark technique for caudal block in
infants and children has been questioned by many.”
Equiangular triangle, used for the identification of
sacral hiatus, has been called a myth in children.!
However not many studies have been done on
comparison of landmark technique and ultrasound
guided caudal injection in children.

Nikooseresht and his colleagues'” worked on caudal
block in adult population. They included 240 patients
who had low backache or sciatica. Their success on
first attempt was 95.8% which is quite similar to
our study. They concluded that ultrasound not only
helped in the procedure, but also in predicting its
success.

Blanchais and his colleagues performed a study
similar to Nikooseresht, on 30 patients with backache.
And they also concluded that ultrasound improved
the success rate of block.!

Caudal block is widely used for analgesia in pediatric
population. We observed that success on first attempt
was significantly higher in ultrasound group. This
can be attributed to the fact that there are anatomical
variations in pediatric population. However,
duration of procedure was also significantly higher in
ultrasound group.

Ahiskalioglu A et al.’® demonstrated that the duration
of procedure was similar between the two groups.

ANAESTH, PAIN & INTENSIVE CARE; VOL 23(1) MARCH 2019

original article

They performed their study on 134 children. Their
timing of 109.9 = 49.7 sec was similar to our timing
of 110.88 + 16.11 sec in ultrasound group. However,
their timing in regards to landmark technique was
higher than ours. Their study also showed that
success in first puncture was significantly higher
in ultrasound group. This is similar to our study;
however, their block success rate was similar in both
groups. Our study demonstrates better outcome
with ultrasound. This may be due to difference in
surgical procedure as their study primarily focused
on phimosis/circumcision only, where as our study
included all surgeries below umbilical region.

Study of Liu JZ, et al.?’ also showed results similar
to our study. They performed their study on 102
patients, with 52 patients in ultrasound group and
50 in control or traditional technique group. They
concluded that success in first attempt and success
of block were better in ultrasound group. However,
their study showed that duration of procedure was
also less in ultrasound group. Timing for ultrasound
group was 1.40 = 0.39 min and that for landmark
technique was 3.23 + 1.23 min. They concluded that
using ultrasound is superior to landmark technique
for caudal block.

LIMITATIONS

Major limitation of the study was that blinding was
impossible as the procedure was totally different, in
both groups.

CONCLUSION

Our study shows that USG markedly improves
the success rate of caudal block on first attempt in
children aged between 2-10 years. The increased time
taken with USG block may be successfully cut short
with more practice.
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