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Caudal Epidural Steroid Injection in adults with Chronic Lower
Backache: Comparison of Landmark-Guided Technique and
Ultrasonography-Guided Technique
Sukhil Raina', Pardeep Sharma’, Harsh Chauhan', Abdul Ghani', Manish Singh'

Learning Point of the Article:
Ultrasound-guided caudal epidural steroid injection offers greater accuracy and early functional benefit, while the landmark-guided technique
remains practical and effective in low-resource settings; both techniques are safe and effective in the management of chroniclower backache.

Introduction: Caudal epidural steroid injection (CESI) is a commonly performed interventional procedure for the management of chronic
lower backache. The conventional landmark-guided (LG) technique is widely practiced, particularly in resource-limited settings, while
ultrasound guidance isincreasingly used to improve procedural accuracy and safety.

Objectives: The objective of the study was to compare the clinical efficacy, safety, and need for repeat intervention between LG and ultrasound-
guided (USG) CESlinadults with chroniclow backache.

Materials and Methods: A prospective randomized controlled study was conducted on 200 patients with chroniclow backache, equally divided
into two groups: Group L (LG CESI) and Group U (USG CESI). Pain intensity, functional disability, and straight leg raise test (SLRT) were
assessed at baseline, 1 week, 1 month, and 2 months after injection using the visual analog scale (VAS), Oswestry disability index (ODI), and
SLRT. Therequirementforrepeatinjections and procedure-related complications was also recorded.

Results: Both groups demonstrated significant improvement in VAS and ODI scores following CESI. The USG group showed better
improvementin right-sided SLRT at 1 week (P =0.003) and required fewer repeat injections compared to the LG group (8%vs. 11%, P =0.029).
No complications were observedin either group.

Conclusion: Both LG and USG CESI are safe and effective techniques for the management of chronic low backache. Ultrasound guidance
provides early functional benefits and reduces the need for repeat injections, while the LG technique remains a practical alternative in resource-
constrained settings.

Keywords: Caudal epidural steroid injection, chronic low back pain, ultrasound guidance, landmark technique, visual analog scale, Oswestry

disabilityindex.

Introduction to 92%. Caudal epidural steroid injection (CESI) is a widely
Chronic low back pain is a prevalent musculoskeletal disorder accepted interventional modality for managing both axial and
worldwide, affecting nearly 80% of adults at some point during radicularlowbackpain[1,2].
their lifetime and significantly impairing quality of life and work Although CESI is commonly practiced, there is a relative lack of

productivity. In India, the reported prevalence ranges from 6.2% well-designed randomized controlled trials evaluating its
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Table 1: VAS comparison before and after caudal block StudydeSign
Procedure Meanzstandard Statistical This study was conducted as a prospective
Parameters | dmark guided-1 deviati t-value P-val ; il i
ancmarx guicec- cviation AELTERE LS randomized controlled trial in the Department of
VAS prior to 1 100 7.8200+0.93614 . .

-0.436 | 0.663 | Orthopaedics, Government Medical College
caudal block 2 100 [ 7.8800£1.00785 P ' , ge
VAS after the 1 100 307005106605 | Jammu, from May 2024 to April 2025, and was
caudal block 2 100 | 3.1300+0.97084 ] : reported in accordance with CONSORT
VAS: Visual analog scale, USG: Ultrasound-guided guidelines. [Fig. 1]

efficacy in chronic low backache with or without radiculopathy
[3]. Conventionally, landmark-guided (LG) CESI has been  Participants

routinely performed, particularly in outpatient and resource-
limited settings; however, anatomical variations may affect
accuracy. Real-time ultrasound guidance allows visualization of
sacral anatomy, potentially improving needle placement
accuracy and procedural safety [4].

The posterior approach through the sacral hiatus provides
reliable access to the epidural space, and detailed knowledge of
sacral hiatus anatomy is essential for accurate CESI
administration [5].

Materials and Methods

——

[ Assessed for eligibility (n = 224) ‘

f
Excluded (n = 24)
+ Did not meet inclusion criteria (n = 14)
» Declined 1o participate (n = 10)

Randomization

' '

Allpcated to Londmark-guided CESI Allocated to Ultrasound-guided CESI
(n=100) {n=100)

# Received allocated interention (1 = 100) # Recened allocated intervention (n = 100)
+ Did not receive allocated intervention (n = 0) * D ot receive allocated inteneention (1 = 0)

e [

Lost to fallow-up (n = 0)

Lost to follow-up (n = 0) ‘

* Discontinued intervention (n = 0) » Discontinued intervention (n = Q)

| | |

' '

‘ Analyzed (n = 100) Analyzed (n = 100)

Landmark-guided CESI Ultrasound-guided CES!

Figure 1: CONSORT flow diagram of study participants

A total of 200 adult patients diagnosed with chronic low
backache, with or without radiculopathy, were enrolled after
meeting inclusion and exclusion criteria and providing written
informed consent.

Inclusion criteria

« Age >18years

« Chroniclow backache with or without radiculopathy
« Failure of conservative management

« Willingness to participate.

Exclusion criteria

« Coagulopathy

« Local or systemicinfection
« Pregnancy

« Severe systemicillness

« Cauda equina syndrome.

2
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Figure 2: Sacrum- posterior view.
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Figure 3: Sacrum- sagittal view.

Apex of SH

Samplesize

The sample size was 200 participants.

Sample ssize justification

Based on reported prevalence of chronic low backache in the
Indian population and assuming a minimum clinically
important difference of 0.5 units in Visual Analog Scale (VAS)
score between groups, with an estimated standard deviation of
1.2, alpha error of 0.0S, and power of 80%, the minimum
required sample size was calculated as 92 patients per group.
Allowing for potential attrition, 100 patients were enrolled in
each group.

Randomization and allocation

Comparisan of Clinical Pararmeters Between Groups

+— Group 1 (Landmark-guic
=~ Group 2 (USG-guided)

bed)

0

Mean Value

Figure 4: Comparison of clinical parameters between two groups.

Patients were randomized into two groups in a 1:1 ratio using
simple random allocation before intervention:

« Group L: LG CESI (n=100)
« Group U: Ultrasound-guided (USG) CESI (n=100).

Blinding
Blinding of the operator was not feasible due to the nature of the

intervention. Outcome assessments were performed using
standardized and validated clinical assessment tools.

Intervention technique
LGCESI

Patients were positioned prone or in the lateral position when
prone positioning was not feasible. A line connecting the
posterosuperior iliac crests was identified, and the sacral cornua
were palpated tolocate the sacral hiatus. A 22-or 23-gauge spinal
needle was introduced at approximately 45° to the sacrum [6,7].
Loss of resistance indicated penetration of the sacrococcygeal
ligament. Correct epidural placement was confirmed using the
whoosh test [8].

USG CESI

Using a 7-13 MHz linear probe, the sacral cornua and sacral
hiatus were identified as hyperechoic and hypoechoic
structures, respectively [9]. The probe was rotated
longitudinally to visualize the sacrococcygeal ligament. The
needle was advanced using an in-plane technique under real-
time ultrasound guidance [10]. [Fig.2 and 3]

Drugadministration

All patients received 80 mg methylprednisolone diluted in 10
mL normalsaline.

Outcome measures

Primary outcome was pain relief assessed by VAS.
Secondary outcomes included Oswestry disability
index (ODI), straight leg raise test (SLRT),
requirement for repeat CESI, and procedure-related
complications. Assessments were performed at
baseline, 1 week, 1 month, and 2 months.

Statistical analysis

Continuous variables were analyzed using Student’s
t-test and categorical variables using Chi-square test.
AP <0.05 was considered statistically significant.
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Figure 5: Visual Analog Scale comparison pre and post-injection.

Ethical considerations

The study was approved by the Institutional Ethics Committee
of Government Medical College, Jammu
(IEC/GMC]J/2024/1930). Written informed consent was
obtained from all participants.

Results

Baseline characteristics (Fig. 4)

« Meanage: Group L: 51.77 £ 16.07; Group U: §5.24+13.17 (P
=0.097)

II )
PPre Post

The USG group demonstrated better right-sided
SLRT improvement at 1 week (P =0.003), while
the LG group showed better left-sided SLRT at 1
month (P=0.029). [Table2]

Repeatinjectionrequirement

Lower in Group U (8%) versus Group L (11%)
(P=0.029).[Table 3]

The requirement for repeat injections was
significantlylower in the USG group.

Complications

No procedure-related complications were
observed in either group.

Discussion

Chronic lower backache remains a major contributor to
disability and loss of productivity in the Indian population.
CESI continues to occupy an important role as a minimally
invasive intervention bridging prolonged conservative therapy
and surgical management [11,12,13]. The present study
demonstrates that both LG and USG CESI are effective in
reducing pain intensity and improving functional outcomes,
while also revealing technique-specific differences that become

o Mean duration of symptoms:
Group U had longer symptoms (P =
0.010)

« Weight: Higher in Group U (P =

Parameters

Procedure
landmark guided- N
1 USG guided-2

Table 2: SLRT comparison before and after caudal block

Statistical
significance

Meantstandard

deviation
t-value P-value

0.036).
‘ | Pre SLRT Rt L 100 | 31.9900+8.57821 1 3 519| 0.249
Baseline demographic 2 100 | 33.6500+10.35469
characteristics were comparable | p.. ST RT Lt. 1 100 | 31.6500+8.79207 ~1.092] 0276
between the two groups. 2 100 | 33.1500+10.55661
Post SLRT 1 1 100 | 44.8000+4.07753 [ , o1 0o,
week Rt. 2 100 | 46.9500+5.76891 ) )
Pain and disability Post SLRT 1 1 100 | 45.4000+4.41988 | o0l oss
VAS decreased significantly in both week Lt. 2 100 | 46.8000+5.75247
groups post-CESI (Group L: Post SLRT 1 1 100 | 55.6500+3.99842 ~0.337 0.736
7.8253.07; Group U: 7.88-3.13; P= (IOl : TR e
0s . .

. . 2.1 .029*
0.678). Both groups showed | * 'y 2 100 | 55.8500+4.55355 07| 0029
progressive improvement and 750 gy pr ) 1 100 | 65.1500+4.34933

ignificant reduction in VAS and —0.075 0.94
significant re month Rt. 2 100 | 65.2000+5.07121
ODI scores over time, without any | post SLRT 2 1 100 | 64.5500+4.02611 | (ool 433
statistically significant intergroup month Lt. 2 100 | 65.5000+4.84612 ' )
difference. [ Table 1] [Figure S ] SLRT: Straight leg raise test, USG: Ultrasound-guided
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Table 3: Comparison of need for repeat injection

Statistical significance

Ultrasound guidance offers the additional
advantage of avoiding radiation exposure,

Chi-square making it suitable for repeated

value

P-value . i . .
interventions and special populations.

7.094 0.029*

Limitations

The follow-up period was limited to 2

Procedure
Total
Need of | ndmark-guided USG-guided
repeat CESI
N Percent N Percent Percent

age age age
No 89 89 92 92 181 90.5

Yes 11 11 8 8 10 10
Total 100 100 100 100 200 100

CESI: Caudal epidural steroid injection, USG: Ultrasound-guided

months, restricting assessment of long-

evident when interpreted alongside recent Indian literature
[14,15].

Procedural accuracy and anatomical considerations

The reduced requirement for repeat injections and earlier
functional improvement observed in the USG group are
consistent with higher procedural accuracy achieved through
real-time visualization of sacral anatomy. Anatomical variability
ofthe sacral hiatus has been identified as akey factor influencing
procedural success, explaining limitations inherent to blind
landmark-based approaches.

Functional outcomes

Although both groups demonstrated significant improvement
in VAS and ODI scores, the earlier functional recovery
observed in the USG group suggests more reliable epidural drug
deposition.

Safety profile and practical considerations

The absence of complications in both groups highlights the
safety of CESI when performed with proper technique.

term outcomes and recurrence. Operator
blinding was not feasible due to the nature of the intervention.
Functional outcomes were assessed clinically without imaging
confirmation of epidural spread. As a single-center study,
generalizability maybelimited.

Conclusion

As per the prospective randomized trial results, both LG and
USG CESI are safe, effective, and well-tolerated options for
patients suffering from chronic low backache with or without
radiculopathy. Although pain and disability outcomes were
comparable, ultrasound guidance demonstrated advantages in
early functional recovery and reduced need for repeat
injections. Nevertheless, LG CESI remains a practical and
effective approach in outpatient and resource-limited settings.

Clinical Message

Both ultrasound-guided and landmark-guided CESI are comparable
in pain relief and safety. Landmark guidance remains feasible in low-
resource settings, while ultrasound guidance offers accuracy-driven
benefits where available.
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the patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but
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