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ABSTRACT

Objective: This study evaluates the short- to mid-term effectiveness of simultaneous transforaminal anterior epidural injection (TAEE) and facet joint
injections (FJI) in patients with acute low back and leg pain and assesses the impact of obesity on treatment outcomes.

Methods: Sixty-seven patients (22 males, 45 females) underwent TAEE and FJI. Pain levels were assessed using the visual analog scale (VAS) and
Oswestry Disability Index (ODI) before treatment and at the 6-month follow-up. Non-parametric tests and logistic regression were used for statistical
analysis.

Results: A total of 105 TAEE and 302 FJI procedures were performed. Significant reductions in VAS and ODI scores were observed at 6 months
(p<0.05). Obese patients had significantly higher VAS scores at follow-up (p=0.002 for low back pain, p=0.019 for radicular pain). However, logistic
regression analysis showed that obesity was not an independent predictor of post-treatment VAS scores (p=0.211, p=0.168).

Conclusion: TAEE and FJI effectively reduce pain in patients with low back and leg pain unresponsive to conservative treatment. While obesity may
delay pain relief, it does not independently affect treatment success.
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conservative treatment, have failed surgical treatment, or do
not require surgical intervention. Lumbar transforaminal anterior
epidural and facet joint injections (FJI) are the most well-known
ones among these methods. Transforaminal anterior epidural
injection (TAEE) is a safe method for the non-surgical treatment
of spinal stenosis and can also support the indications for surgical
treatment (3). Anterior epidural steroid injections performed
under fluoroscopy are commonly used for the treatment of low

INTRODUCTION

Low back pain is a significant problem that causes dysfunction in
the musculoskeletal system, leading to socio-economic losses in
all societies. Epidemiological studies have shown that 65-80% of
the general population suffers from low back pain at some point
in their lives. It can generally be managed with bed rest, medical
treatment, and physical therapy. However, it can become chronic
and reduce patients’ quality of life. One of the most important
causes of chronic low back pain is intervertebral disc degeneration
(1). In patients with low back pain, specific cases of lumbar disc

back and lower extremity radicular pain. These procedures have
been shown to be effective in relieving pain in the short term and

herniation (LDH) and lumbar spinal stenosis account for only 15%,
while the remaining 85% are diagnosed with “non-specific low
back pain” (2).

Minimally invasive methods can be applied to reduce pain
and improve quality of life for patients who do not respond to

are relatively safe (3).

Although the primary indication for transforaminal anterior
epidural steroid injection is symptomatic disc herniation that does
not require surgery, it is also widely and effectively used for lumbar
canal stenosis, failed back surgery syndrome, postoperative
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epidural fibrosis, spondylolisthesis, infectious radiculitis, and
neuralgic pain (4,5).

This study aims to retrospectively analyze the data of 67 patients,
in a single center, with low back and radicular pain who underwent
combined TAEE and facet joint injection, without having had
lumbar surgery, evaluating short- to mid-term clinical efficacy and
reliability.

METHODS

This retrospective study was conducted with ethics approval
granted by the Institutional Ethics Committee of a University of
Health Sciences Turkiye, Gaziosmanpasa Training and Research
Hospital (approval number: 19, date: 03.07.2024), and all
participants provided written informed consent in accordance
with the Declaration of Helsinki.

Sixty-seven patients who underwent combined transforaminal
epidural and FJI, and had pre- and post-procedure six-month
records were included in the study. Patients were included in
the study if they had not responded to previous conservative
treatments and experienced low back and radicular pain lasting
more than two months. Additionally, their visual analog scale (VAS)
pain scores were higher than 4, and Oswestry Disability Index (ODI)
scores were above 18. Those excluded from the procedure were
pregnant or had a suspected pregnancy history, were candidates
for surgery or had previously undergone surgery, had wounds
in the procedure area, had bleeding disorders, allergies to the
medications administered, serious chronic illnesses, low Karnofsky
scores, or any form of organ failure. The sex, height, weight, body
mass index (BMI), complaint, and neurological signs were noted.
Before the procedure, VAS and ODI scores were recorded for all
patients.

All the patients were evaluated again six months after the
procedure. VAS and ODI scores were measured to objectively
assess changes in pain levels. For the VAS, the scores ranging
between 0 and 2 were classified as optimal responses to the
treatment, the scores of 3 and 4 as suboptimal responses, and the
scores of 5 and above as insufficient responses.

Surgical Procedure

The patients were taken to the operating room, and procedures
were performed under sterile conditions. A fluoroscopy device
was used for imaging. The patient was placed in a prone position
on the operating table, aligned with the fluoroscopy device. The
area to be injected was cleaned according to asepsis-antisepsis
rules and covered with a sterile drape. Local anesthesia (0.5-1 ml of
1% lidocaine) was applied to the area before the procedure. Using
fluoroscopy, the entry point for foraminal injection was targeted
from anteroposterior (AP), lateral, and oblique angles, aiming
for the triangle described by Kambin and Gellman (6), which lies
between the facet joint posteriorly, the exiting nerve root laterally,
and the vertebral pedicle inferiorly. A 24-G spinal needle was used
for all foraminal injections. When the target point was reached
as confirmed by fluoroscopic control, the accuracy of the needle
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position was checked with 0.5 mL of non-ionic contrast material.
The contrast material should spread in a straight line in the anterior
epidural space in the lateral view (Figure 1). After confirming the
correct spread of the contrast material on fluoroscopy, a total of
5 mL of drug consisting of 3 mL of bupivacaine, 1 mL of isotonic
solution, and 1 mL containing 40 mg of methylprednisolone was
administered. Additionally, FJI were performed in these patients.
For the facet joint injection, the needle was placed in the target
facet joint using AP-lateral fluoroscopy control (Figure 2). No
contrast control was performed for the facet joint injection. Similar
to the transforaminal injection, a 5 mL drug solution consisting
of 3 mL of bupivacaine, 1 mL of isotonic solution, and 1 mL/40
mg of methylprednisolone was administered for the facet joint
injection. After the procedure, the patients were monitored for 2
hours before being mobilized and discharged on the same day.

Statistical Analysis

SPSS version 26.0 (IBM Corp., Armonk, NY, USA) was used
for statistical analysis. The normality of continuous variables
was assessed using the Kolmogorov-Smirnov and Shapiro-
Wilk tests. The results indicated that the data did not follow a
normal distribution (p<0.05 for all key variables); therefore, non-
parametric tests were used. The Mann-Whitney U test was applied
for pairwise comparisons, and the Kruskal-Wallis test was used for

Figure 1. Staining the root and epidural space with contrast
material in the ap/lateral view in transforaminal injection (a, b,

c, d)
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multi-group analyses. Categorical variables were analyzed using
the chi-square test.

A post-hoc power analysis was performed, considering the sample
size and effect size, revealing that the study had a statistical
power of 1.0, indicating a high probability of detecting significant
differences.

Alogistic regression analysis was conducted to determine whether
obesity significantly influenced post-treatment VAS scores. The
dependent variable was converted into a binary outcome (VAS
<3 as successful, VAS >3 as unsuccessful). Independent variables
included obesity status (BMI 230 categorized as obese) and age.

A p-value <0.05 was considered statistically significant.

Figure 2. Needle localization in facet injection (a and b)

Variable p-value
Patients (N) 67

Sex (M/F) 22/45

Age (years) 51.95+10.65
Height (cm) 165.51+7.18
Weight (kg) 79.02+12.05
BMI 28.81+3.85
Low back pain, n (%) 67 (100)
Radicular pain, n (%) 67 (100)
Right 26 (38.8)
Left 33(49.3)
Bilateral 8(11.9)
Facet injections, n (%)

L3-L4 20 (29.9)
L4-L5 64 (95.5)
L5-S1 67 (100)
Transforaminal injections, n (%)

L3-L4 13(19.4)
L4-L5 58 (86.6)
L5-S1 24 (35.8)

M: Male, F: Female, BMI: Body mass index
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RESULTS

A total of 67 patients were included in this study, comprising
22 men (32.8%) and 45 women (67.2%). The mean age of the
patients was 51.95+10.65 years (25-76 years). The mean height
and weight of the patients were 165.51+7.18 cm (146-180 cm) and
79.02+12.05 kg (53-102 kg), respectively. When calculating BMI,
12 patients (17.9%) were classified as normal weight, 28 patients
(41.8%) as overweight, and 27 patients (40.3%) as obese. In the
pre-procedural assessment of the patients, low back pain and
signs of lumbar tenderness were found in all patients. Additionally,
26 patients (38.8%) had right leg pain, 33 patients (49.3%) had left
leg pain, and 8 patients (11.9%) had pain in both legs (Table 1).

All patients underwent facet joint injection and anterior epidural
transforaminal injection. Only 3 patients (4.5%) received a single-
level facet joint injection, whereas 64 patients (95.5%) received
multiple-level FJI. A single-level transforaminal injection was
performed in 59.7% of the patients (40 patients), while 43.3%
(27 patients) received multiple-level transforaminal injections.
Injections to the facet joints were applied bilaterally at every
level. Twenty patients (29.9%) received injections at the L3-L4
level, 64 patients (95.5%) at the L4-L5 level, and 67 patients (100%)
at the L5-S1 level. In transforaminal injections, the side with leg
pain was selected. In 8 patients (11.9%), bilateral injections were
performed. Transforaminal injections were given at the L3-L4 level
in 13 patients (19.4%), at the L4-L5 level in 58 patients (86.6%), and
at the L5-S1 level in 24 patients (35.8%) (Table 2).

The VAS and ODl scores reported by the patients for low back pain
before the procedure were 8.31+0.99 (6-10) and 32.09+7.41 (18-
47), respectively. The VAS and ODI scores reported for radicular
pain before the procedure were 8+0.87 (7-10) and 31.06+6.16 (19-
45), respectively. At the 6-month follow-up after the procedure, the
VAS and ODI scores for low back pain were found to be 2.18+1.54
(0-5) and 11.88+3.62 (6-21). For radicular pain, they were 2.03+1.11
(0-5) and 12.08+3.30 (5-21) (Table 3, Figure 3).

The normality of continuous variables was assessed using the
Kolmogorov-Smirnov and Shapiro-Wilk tests, which indicated
that the data did not follow a normal distribution (p<0.05 for
all key variables). Therefore, non-parametric tests were used in
the analysis. The Mann-Whitney U test was applied for pairwise
comparisons, and the Kruskal-Wallis test was used for multi-group
comparisons.

The Mann-Whitney U test showed that obese patients had
significantly higher VAS scores for low back pain compared to non-
obese patients at the 6™-month follow-up (p=0.002). However, for
radicular pain, the difference was not statistically significant in the
preoperative assessment (p=0.73), but became significant by the
6" month (p=0.019) (Table 3).

The Kruskal-Wallis test demonstrated significant differences
among normal weight, overweight, and obese groups in terms of
VAS scores for low back pain (p=0.024 preoperatively, p=0.0002
postoperatively). Post-hoc analysis showed that normal weight and
overweight patients had significantly lower VAS scores compared
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Before procedure

Sixth month after procedure

Pain scores (mean = SD) (mean * SD) p-value
VAS for low back pain 8.31+0.99 2.18+1.54 0.001
VAS for radicular pain 8.00+0.87 2.03+1.11 0.001
ODI for back pain 32.09+7.41 11.88+3.62 0.001
ODI for radicular pain 31.06+6.16 12.08+3.30 0.001

VAS: Visual analog scale, ODI: Oswestry Disability Index, SD: Standard deviation
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Figure 3. Comparison of preoperative and 6-month postoperative
VAS and ODI scores

VAS: Visual analog scale, ODI: Oswestry Disability Index, SD: Standard
deviation

Z;Z;;‘:;e EIBEQ)ZZ%? g:(;s: ((;3," Total n (%) p-value
VAS for low back pain

Optimal 29 (72.5) 9(33.3) 38(56.7)  0.002
Suboptimal 10 (25.0) 12 (44.4) 22(328) -
Insufficient 1(2.5) 6(22.3) 7 (10.5) =

VAS for radicular pain

Optimal 31(77.5) 14 (51.9) 38(56.7)  0.019
Suboptimal 9 (22.5) 12 (44.4) 22(328) -
Insufficient 0(0.0) 1(3.7) 1(1.5) -

VAS: Visual analog scale

to obese patients (p=0.002 and p=0.021, respectively). For
radicular pain, only normal weight patients showed a significant
difference compared to obese patients (p=0.036).

A logistic regression model was used to evaluate the effect of
obesity on post-treatment VAS scores. The dependent variable
was converted into a binary outcome (VAS <3 as successful, VAS
>3 as unsuccessful). The results showed that obesity was not a
statistically significant predictor of post-treatment VAS scores

(p=0.211 for low back pain, p=0.168 for radicular pain). Age was
also not found to have a significant effect (p=0.168) (Table 4).

DISCUSSION

With advancing technology, TAEE and FJI are frequently utilized
as alternative treatment methods for cases of low back and leg
pain caused by LDH, spinal stenosis, and facet joint degeneration.
Particularly in cases where pain is the primary issue, surgical
treatment is unnecessary unless methods such as physical therapy,
medical treatment, TAEE, or FJI are applied. In approximately
90% of patients with LDH, radicular pain responds to conservative
treatment; however, surgical intervention is required for 10-15%
of cases (7,8). Among patients whose radiculopathy persists
following LDH surgery, recurrent disc herniation is the most
common cause. In such cases, medical and/or physical therapy
may be insufficient. Selective nerve root blocks and/or combined
interventions can provide additional relief in these scenarios.
Today, it is well-known that inflammation and irritation in the nerve
root play a significant role in the development of radicular pain
(9). Any disc herniation affecting the nerve root not only exerts
pressure but also causes localized inflammation. The chemical
mediators released due to this inflammation further intensify
radicular pain by irritating the nerve root.

In our study, we compared pain levels before and after the
application of TAEE combined with facet joint steroid injection,
in patients with acute and subacute low back and leg pain. It was
observed that TAEE, combined with FJI, known for its effectiveness
in lumbar radicular pain and effective in controlling pain caused
by degenerated facet joints, is a more efficient method for pain
palliation.

Transforaminal anterior epidural nerve root block reduces pain by
suppressing inflammation in the nerve root and epidural space at
the procedure site. In addition to their anti-inflammatory effects,
corticosteroids also have membrane-stabilizing properties. This
combined effect minimizes radicular pain by reducing the impact
of external stimuli on sensitive root ganglia and damaged nerve
roots (10). Lutze et al. (11) demonstrated a relative reduction in pain
following periradicular anesthetic and depot steroid injections
in 40 patients with radicular pain due to LDH (12,13). In another
study, 33 procedures were performed via the transforaminal route
followed for 16 months and divided into treatment and placebo
groups. The success rate was 84% in the transforaminal selective
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Variable OR 95% ClI p-value
Obesity (BMI 230) 1.153  0.654-2.961  0.211
Age 1.066  0972-1.169  0.168

VAS: Visual analog scale, OR: Odds ratio, Cl: Confidence interval, BMI: Body
mass index

nerve root block group and 48% in the placebo group. The
success rate of transforaminal anterior epidural and facet joint
steroid injections in patients with low back and leg pain has been
reported to be around 65%. These procedures yield better results
in the short term, and moderate efficacy is reported for the long
term (14,15).

In our study, the short- to mid-term effectiveness and safety of
transforaminal epidural injection combined with facet joint
steroid injection were evaluated and found to be consistent
with the literature. Additionally, the literature indicates that
while transforaminal nerve root block achieves good short-term
outcomes for radicular pain, the results for selective nerve root
blocks are moderate in patients with persistent low back and leg
pain after failed back surgery. The effectiveness of transforaminal
and facet injections in obese patients has been observed to be
short-term and limited. This highlights the significant impact of
obesity on treatment response.

In this study, we found that obese patients had significantly
higher post-treatment VAS scores for low back pain compared to
non-obese patients at the 6-month follow-up. However, logistic
regression analysis showed that obesity was not a statistically
significant predictor of post-treatment VAS scores (p=0.211 for
low back pain, p=0.168 for radicular pain). These findings suggest
that while obesity may influence short-term treatment outcomes,
it does not independently predict long-term pain relief.

Previous studies have reported that obesity can negatively affect
spinal interventions due to altered biomechanics, increased
inflammation, and technical challenges during injections.
However, our results indicate that the combined transforaminal
and FJI provide substantial pain relief in both obese and non-
obese patients, although obese individuals tend to have slightly
higher residual pain levels.

The effect of obesity on spinal interventions remains
controversial. While some studies suggest that obese patients
respond less effectively to epidural steroid injections, others
indicate that the outcomes are comparable to non-obese
patients when proper technique and medication dosage are
applied. Our findings align with studies demonstrating that
while obesity may delay pain relief, it does not significantly alter

overall treatment success rates.

Mavrocordatos and Cahana (16) reported moderate outcomes for
transforaminal epidural root blocks in treating failed back surgery
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syndrome. Another study injected steroids and hyaluronidase
via the transforaminal route in patients with persistent low back
and leg pain following failed back surgery. Approximately half of
these patients experienced a 50% improvement one month after
treatment, with long-term benefits reported to persist (17).

Study Limitations

The limitations of the study included its retrospective nature, a
limited sample size, and its conduct at a single center.

CONCLUSION

In conclusion, TAEE combined with facet joint steroid injection
is a safe and effective method for alleviating pain and improving
the quality of life in patients with low back and radicular pain
unresponsive to medical and physical therapy. It is considered a
viable alternative to surgery in appropriate cases.
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