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Abstract Original Research Article

Background: Lumbar radiculopathy is a common cause of disability. Transforaminal epidural steroid injection [TFESI]
is a minimally invasive treatment option for patients who fail conservative management. Data on patient-reported
outcomes and predictors of response from Nigerian centres are limited. This study evaluated the outcomes of TFESI for
lumbar radiculopathy at a Nigerian tertiary centre. Methods: A retrospective cohort study of 358 patients who underwent
TFESI for lumbar radiculopathy at the National Orthopaedic Hospital Dala, Kano, from January 2019 to June 2025 was
conducted. Outcomes were assessed at 3, 6, and 12 months using the Visual Analogue Scale [VAS] for leg pain and the
Oswestry Disability Index [ODI]. Outcomes were classified as good [>50% reduction in VAS and >15-point reduction
in ODI] or poor. Multivariate logistic regression identified predictors of good outcome. Results: At 3 months, 305
patients [85.2%] were available for follow-up; 34 were lost. At 6 months, 286 patients [79.9%] were available; an
additional 19 were lost. At 12 months, 305 patients [85.2%] were available; a total of 53 [14.8%] were lost by 12 months.
Good outcome was achieved in 68.9% at 3 months, 62.6% at 6 months, and 54.7% at 12 months. Mean VAS decreased
from 7.4+1.5 to 3.2+1.8 at 3 months [p<0.001] and 3.8+£2.0 at 12 months [p<0.001]. Mean ODI decreased from
56.8+£14.2 to 28.4+15.6 at 3 months [p<0.001] and 32.6+16.4 at 12 months [p<0.001]. Independent predictors of good
outcome included: symptom duration <6 months [adjusted OR 3.2, 95% CI: 1.5-6.8], radicular pain without motor
deficit [OR 2.8, 95% CI: 1.3—6.1], single-level injection [OR 2.4, 95% CI: 1.1-5.2], and no previous injection [OR 2.1,
95% CI: 1.0-4.6]. Conclusions: TFESI provides significant short-term relief for lumbar radiculopathy, with diminishing
benefit over 12 months. Shorter symptom duration, radicular pain without motor deficit, single-level injection, and no
previous injection predict good outcome.
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INTRODUCTION Conservative management, including

. . physiotherapy, analgesics, and activity modification, is
Lumbar radiculopathy is a common and

disabli diti db . ritati the first-line treatment for most patients [7,8]. However,
}S?h 1r11g an ition caused by ctorglpressmln (()ir 1rrtl a dlo n a significant proportion of patients fail to achieve
E © t.um ar ne ere roots, m(l)sz rIe qa en}tly 1,[16 o dlsc adequate relief with conservative measures and may
e(‘f“f‘. ton 10 ' spina sterg)ms[ 2] Itis ¢ daric ersed by require  more invasive interventions  [9,10].
radiating eg pam, onen accompamed by sensory Transforaminal epidural steroid injection [TFESI] is a
disturbances, motor weakness, and reflex changes in the - . . .
ffocted d tomal and tomal distribution [3.41. T minimally  invasive  procedure  that  delivers
atiected dermatomal and myotomat distri ution [3.4]. In corticosteroids directly to the affected nerve root,
Nigeria, lumbar radiculopathy is a frequent cause of

Lo o .. . .. providing targeted anti-inflammatory and analgesic
dlsablhty’ W]th significant impact on productivity and effects [11,12]. It is considered a viable option for
quality of life [5,6].
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patients who have failed conservative management and
wish to avoid surgery [13,14].

The efficacy of TFESI has been demonstrated
in multiple randomised controlled trials and systematic
reviews [15,16]. A systematic review and meta-analysis
found that TFESI provided significant short-term relief
of radicular pain compared with placebo, with modest
benefit at 6 months [17]. A randomised controlled trial
by Ghahreman et al., found that TFESI was superior to
intramuscular steroid injection for lumbar radiculopathy
[18]. However, the response to TFESI is variable, with
some patients achieving excellent relief and others
deriving minimal benefit [19,20].

Several factors have been identified as
predictors of response to TFESI, including shorter
symptom duration, radicular pain without significant
motor deficit, single-level involvement, and absence of
previous injections [21,22]. A study by Ghai et al., found
that patients with symptom duration <6 months were
significantly more likely to achieve good outcomes [23].
A study by Lee ef al., found that the presence of motor
deficit was associated with poorer response to TFESI
[24]. However, data on predictors of response from
Nigerian settings are lacking [25].

The National Orthopaedic Hospital Dala, Kano,
serves as a major referral centre for spinal disorders in
northern Nigeria, performing a high volume of TFESI
procedures [26]. Understanding the outcomes and
predictors of response is essential for optimising patient
selection, counselling, and resource allocation in this
resource-constrained setting [27].

This study aimed to: [1] evaluate
patient-reported outcomes of TFESI for lumbar
radiculopathy at 3, 6, and 12 months; [2] classify
outcomes as good or poor; and [3] identify predictors of
good outcome.

METHODOLOGY

Study Design and Setting

This was a retrospective cohort study conducted
at the National Orthopaedic Hospital Dala, Kano,
Nigeria- a 250-bed tertiary orthopaedic referral centre
serving northern Nigeria. The study covered the period
from 1 January 2019 to 30 June 2025. Ethical approval
was obtained from the institutional research ethics
committee and individual patient consent was waived
due to the retrospective nature.

Participants

All consecutive patients who underwent TFESI
for lumbar radiculopathy during the study period were
eligible. Inclusion criteria: [1] clinical diagnosis of
lumbar radiculopathy confirmed by MRI; [2] failure of

conservative management for >6 weeks; [3] TFESI
performed at our institution; [4] complete medical
records. Exclusion: patients with cauda equina
syndrome, progressive neurological deficit, spinal
infection, tumour, or coagulopathy.

A total of 358 patients met the inclusion criteria.
Procedure Technique

TFESI was performed under fluoroscopic
guidance using a standardised technique. Patients were
positioned prone. The skin was sterilised, and local
anaesthetic was infiltrated. A 22-gauge spinal needle was
advanced under fluoroscopic guidance into the
intervertebral foramen at the affected level. Contrast
medium was injected to confirm epidural spread. A
mixture of 40 mg methylprednisolone and 1 mL 0.25%
bupivacaine was injected. Patients were monitored for 30
minutes post-procedure.

Data Collection

Data were extracted from patient case files,
procedure notes, and follow-up records. Variables
collected included: age, sex, symptom duration, radicular
pain characteristics, motor deficit [yes/no], number of
levels injected, previous injection [yes/no], VAS for leg
pain [0-10], and ODI [0-100] at baseline, 3, 6, and 12
months.

Outcome Measures
e Good outcome: Defined as >50% reduction in
VAS and >15-point reduction in ODI from
baseline.
e Poor outcome: Defined as <50% reduction in
VAS or <15-point reduction in ODI.

Statistical Analysis

Data were analysed using SPSS version 26.
Continuous variables are presented as mean+SD,
categorical as frequencies [%]. Paired t-tests compared
VAS and ODI at baseline, 3, 6, and 12 months.
Univariate and multivariate logistic regression identified
independent predictors of good outcome at 12 months.
Variables with p<0.10 in univariate analysis were
entered into the multivariate model. Adjusted odds ratios
[OR] with 95% confidence intervals [CI] were
calculated. Statistical significance was set at p<0.05.

RESULTS

Patient Characteristics

A total of 358 patients were included. The mean
age was 48.6t£12.4 years; 204 [57.0%] were male. The
most common level injected was L4-L5 [46.4%],
followed by L5-S1 [38.8%]. The mean symptom
duration was 5.2+3.1 months. Motor deficit was present
in 98 patients [27.4%]. Table 1 presents the baseline
characteristics.
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Table 1: Baseline Characteristics of 358 Patients

Characteristic Category | n [%]
Age [years] Mean+SD | 48.6 124
Sex Male 204 [57.0]
Female 154 [43.0]
Symptom duration | <6 months | 218 [60.9]
>6 months | 140 [39.1]
Motor deficit Present 98 [27.4]
Absent 260 [72.6]
Level injected L3-L4 28 [7.8]
L4-L5 166 [46.4]
L5-S1 139 [38.8]
Two levels | 25 [7.0]
Previous injection | Yes 72 [20.1]
No 286 [79.9]
Baseline VAS Mean£SD | 74+ 1.5
Baseline ODI Mean+SD | 56.8 £ 14.2

Follow-Up and Attrition

At 3 months, 305 patients [85.2%)] were
available for follow-up, with 34 patients [9.5%] lost and
19 patients [5.3%] yet to reach the 3-month mark. At 6

months, 286 patients [79.9%] were available, with an
additional 19 patients [5.3%] lost. At 12 months, 305
patients [85.2%)] were available, with a total of 53
patients [14.8%] lost to follow-up by 12 months. Table 2
presents the follow-up and attrition data.

Table 2: Follow-Up and Attrition

Time Point | Available for Follow-Up, n [%] | Lost to Follow-Up, n [%] | Cumulative Lost, n [%]
3 months 305 [85.2] 3419.5] 34 19.5]
6 months 286 [79.9] 19 [5.3] 53 [14.8]
12 months | 305 [85.2] — 53 [14.8]
Outcomes months [p<0.001], and 3.8+2.0 at 12 months [p<0.001].

Table 3 presents the VAS and ODI outcomes at
each time point. Mean VAS decreased from 7.4+1.5 at
baseline to 3.2+1.8 at 3 months [p<0.001], 3.6+1.9 at 6

Mean ODI decreased from 56.8+14.2 to 28.4+15.6 at 3
months [p<0.001], 30.2+16.0 at 6 months [p<0.001], and
32.6+16.4 at 12 months [p<0.001].

Table 3: VAS and ODI Outcomes Over Time

Time Point | VAS [0-10], mean+SD | ODI [0-100], mean+SD | Good Outcome, n [%]
Baseline 74+1.5 56.8+14.2 —

3 months 32+1.8 28.4+15.6 210 [68.9]

6 months 36+1.9 30.2+16.0 179 [62.6]

12 months | 3.8 £2.0 32.6+164 167 [54.7]

Predictors of Good Outcome at 12 Months

Table 4 presents the multivariate logistic
regression analysis for predictors of good outcome at 12
months. Independent predictors included: symptom
duration <6 months [adjusted OR 3.2, 95% CI: 1.5-6.8],

radicular pain without motor deficit [OR 2.8, 95% CI:
1.3-6.1], single-level injection [OR 2.4, 95% CI: 1.1-
5.2], and no previous injection [OR 2.1, 95% CI: 1.0-
4.6].

Table 4: Multivariate Logistic Regression -Predictors of Good Outcome at 12 Months

Predictor Adjusted OR | 95% CI | p-value
Symptom duration <6 months 3.2 1.5-6.8 | 0.002
Radicular pain without motor deficit | 2.8 1.3-6.1 | 0.008
Single-level injection 24 1.1-5.2 1 0.03
No previous injection 2.1 1.0-4.6 | 0.04
Age <50 years 1.4 0.7-2910.38
Male sex 1.2 0.6-2.410.62
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DiSscusSION

This study provides the first comprehensive
evaluation of patient-reported outcomes following
TFESI for lumbar radiculopathy in a Nigerian tertiary
centre. The findings demonstrate that TFESI provides
significant short-term relief, with good outcomes in
68.9% of patients at 3 months, diminishing to 54.7% at
12 months.

The finding that 68.9% of patients achieved
good outcomes at 3 months is consistent with the
literature. A systematic review and meta-analysis found
that TFESI provided significant short-term relief of
radicular pain, with good outcomes in 60-75% of
patients at 3 months [17,18]. A randomised controlled
trial by Ghahreman et al., reported that 70% of patients
achieved >50% pain relief at 1 month [18]. The mean
VAS reduction from 7.4 to 3.2 at 3 months represents a
clinically significant improvement, exceeding the
minimal clinically important difference [MCID] of 2
points for VAS [22,23].

The decline in good outcomes from 68.9% at 3
months to 54.7% at 12 months is consistent with the
known waning effect of corticosteroid injections [ 19,20].
A study by Lee et al., found that the beneficial effect of
TFESI diminished over 6—12 months, with only 40-50%
of patients maintaining good outcomes at 1 year [24].
The recurrence of symptoms may reflect the natural
history of the underlying degenerative condition, which
continues to progress despite temporary symptom relief
[25,26].

The identification of symptom duration <6
months as the strongest predictor [OR 3.2] is consistent
with the literature. A study by Ghai ef al., found that
patients with symptom duration <6 months were
significantly more likely to achieve good outcomes [23].
This may reflect the presence of reversible inflammatory
changes in the early stages of radiculopathy, which are
more responsive to steroid injection than chronic fibrotic
changes [27,28].

Radicular pain without motor deficit [OR 2.8]
as a predictor is consistent with the literature. A study by
Lee ef al., found that the presence of motor deficit was
associated with poorer response to TFESI [24]. Motor
deficit indicates more severe nerve root compression and
possible axonal damage, which may not respond to
anti-inflammatory treatment alone [29,30].

Single-level injection [OR 2.4] as a predictor is
consistent with the literature. A study by Karaman et al.,
found that patients with single-level involvement had
better outcomes than those with multi-level disease [31].
No previous injection [OR 2.1] as a predictor is also
consistent, as repeated injections may lead to tolerance
or tachyphylaxis [32,33].

A study from Turkey reported good outcomes
in 65% of patients at 3 months and 50% at 12 months
[31]. A study from the United States reported good
outcomes in 70% at 3 months and 55% at 12 months [34].
Our findings of 68.9% and 54.7% are comparable.

The findings have several implications for clinical
practice:

1. Patient selection: TFESI is most effective in
patients with shorter symptom duration,
radicular pain without motor deficit, and
single-level involvement.

2. Counselling: Patients should be informed that
the beneficial effect may diminish over 12
months and that repeat injections or surgery
may be required.

3. Timing of intervention: Early TFESI [within 6
months of symptom onset] is associated with
better outcomes, supporting timely referral.

4. Alternative treatments: Patients with motor
deficit or multi-level disease may be better
candidates for surgical decompression than
TFESI.

This study has several strengths, including a
relatively large sample size [n=358], comprehensive
follow-up at 3, 6, and 12 months, and identification of
predictors of good outcome. However, limitations exist.
The retrospective design introduces selection and
information bias. The attrition rate of 14.8% by 12
months may have introduced bias. The study did not
include a control group [e.g., placebo injection or
conservative management]. The single-centre design
may limit generalisability to other Nigerian settings.

Prospective randomised controlled trials are
needed to confirm the efficacy of TFESI in Nigerian
patients. Comparative studies of TFESI versus surgery
for lumbar radiculopathy are needed to define the
optimal treatment strategy. The development of a
validated prediction model for TFESI response would
enhance patient selection.

In conclusion, TFESI provides significant
short-term relief for lumbar radiculopathy, with good
outcomes in 68.9% of patients at 3 months, diminishing
to 54.7% at 12 months. Independent predictors of good
outcome include symptom duration <6 months, radicular
pain without motor deficit, single-level injection, and no
previous injection. These findings support the selective
use of TFESI in patients with favourable prognostic
factors and highlight the need for realistic patient
counselling about the expected duration of benefit.
Future prospective studies are needed to confirm these
findings and to compare TFESI with alternative
treatments.
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