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Abstract

Chronic pain is a universal health challenge that is often not very responsive to the conventional
pharmacological therapy and necessitates the exploration of novel interventional solutions. In
this research an in-depth comparative analysis of major methods of neural blocks such as
epidural steroid injections, facet joint blocks, sympathetic blocks, and radiofrequency-based
treatments has been provided by synthesizing quantitative clinical outcomes and qualitative
patient-reported experiences. The mixed-methods approach was used, which entailed the use
of people with chronic non-malignant pain that would not respond to conservative therapy. The
methodical assessment of pain intensity was made before and after each procedure along with
semi-structured interviews on functional improvement, perceived relief, and procedural
satisfaction. Neural blocks reduced the score of pain significantly in the nine types of
interventions that were considered. The most lasting effect on pain relief was radiofrequency
ablation and the peripheral nerve blocks were much more effective in making one functional.
Epidural steroid injections were also fast acting though it did not last as long as other methods.
Patient stories helped to corroborate the quantitative findings indicating that individuals
receiving longer-acting medications had improved quality of life and were happier. Bad
incidents were not that many, which speaks in favour of the fact that these operations are not
really dangerous. The combination of theoretical facts and personal experience illustrates the
idea that a single neural block approach can be never considered the most effective and
successful; the result depends on the pain aetiology, chronicity, and individualised treatment
goals. The paper endorses an individualized, multimodal pain management framework that
integrates multiple neural block methods mechanically to achieve long-term analgesia,

increased functionality and optimal patient-centered outcomes.
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INTRODUCTION

Chronic pain is a crippling illness, which influences
millions of individuals in the globe and significantly
deteriorates the quality of life and incurs significant
economical expenses (Lin et al., 2025). Standard
medicine  prescriptions lack the long-term
effectiveness and therefore, tend to have adverse
side effects and might be addictive (Guzzi et al.,
2024). An urgent necessity, in turn, applies to
alternative and more effective ways of pain
management, such as neural block methods, which
is a particular goal of pain relief through the
modification of the work of nerves (Guzzi et al.,
2024).  These are diverse and include local
injections of anaesthetics to more complex
neuromodulation techniques that are aimed at
blocking pain pathways (Gilron, 2000). The
purpose of the review will be to offer a comparative
analysis of the different neural block methods, how
they work, their level of effectiveness, and some of
the problems associated with them compared with
the chronic pain management scenario. Methods of
interventional pain treatment are not novel since it
was introduced way back in the early 20 th century
however, it is since then that remarkable
developments have occurred that have led to the
introduction of neural blockade as an important form
of treatment of chronic pain (Manchikanti, 2000).
The overall advantage of all this great number of
injection methods is that the pain relief is normally
long term than the immediate effects of the drugs, in
some cases days, weeks or even months of relief
(Manchikanti, 2001). Such relief is particularly
crucial in consideration of the extensive occurrence
of chronic pain and the growing concerns about the
restrictions and dangers of such traditional
pharmacological therapy, most notably the opioid
epidemic (Abd-Elsayed et al., 2023) (Guzzi et al.,
2024). This has been compelling an imperative re-

consideration of treatment paradigms that are
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growingly based on treatments with defined long-
lasting analgesic effect with lesser side effects in the
whole system and reduced addiction liability
(Manchikanti, 2001). One of the significant
components of the entire chronic pain treatment is
the so-called neural blockade. It can detect the
reason behind the pain and eliminate it (Jerome,
2015). These are the techniques that deal with the
application of local anaesthetics, which is a
substance that causes nerve conduction to be
blocked on a temporary basis. They include a
peripheral and central nerve block (Dong et al.,
2022). The latter are epidural injections, facet joint,
sympathetic block, and peripheral nerve block,
among others, which depend on aetiology and
anatomy of pain (Manchikanti et al., 2020).
Furthermore, diagnostic efficacy of such blocks,
specifically, in relation to the pain along the facet
joints, enables to find out the pain generators, thus,
directing the further treatment procedures of this
condition such as radiofrequency ablation (Alsamti
et al., 2025) (“ Substance Use Disorder - New
Research Perspectives in the Diagnosis, Treatment,
and Prognosis, 2022). Such an accuracy of
diagnosis is very important in determining the best
treatment processes and ensuring better long-term
results in patients (Rudolf, 2022). Part of the
mechanisms by which the neural blocks exert their
therapeutic effect include blocking the nociceptive
input, reflex mechanisms as well as the changes in
the central neuronal activity (Manchikanti, 2001).
The distinction between chronic and acute pain is
that we need to change our attitude in respect to local
anaesthetics duration. They can have an extension of
their effects beyond their pharmacological half-life
because they influence the neurological system to a
wider range (Manchikanti, 2020). The implication
of long-lasting effect of local anaesthetic blocks in

chronic pain patients that may persist into days
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(sometimes days) after its administration, is that
there are intricate neuromodulatory processes that
involve destabilisation of the pain-spasm loop and
inhibition of nociceptor transmission, but not just
temporary analgesia (Boswell, 2005). Moreover,
the long-term analgesic effect of local anaesthetic
interventions is also associated with changes in
different pathophysiological processes, such as
peripheral  stimulation, which is  harmful,
nociception elevation, and increase in pain pathways
sensitisation (Manchikanti, 2020). This long-term
effect may be explained by the fact that cessation of
nociceptive input can reverse the process of aberrant
brain processing and decrease hyperactive pain
pathways to become less responsive to the stimulus
(Topics in Autonomic Nervous System, 2023).
Local anaesthetics do not only block the
transmission of peripheral nociceptor, but they also
produce long-period effects on c-fiber transmission
and can stabilise neuronal membrane, which helps
in the maintenance of pain relief (Manchikanti,
2000). This long-lasting effect that lasts longer than
the pharmacokinetic life of the local anaesthetic
indicates that there are other mechanisms, including
inhibition of axonal transport and sympathetic reflex
arcs, to accomplish a long-term beneficial effect
(Manchikanti, 2008). By implication, local
anaesthetic conduction block has been recorded to
last 12-48 hours and provide complete analgesia
with an additional 4-6 days analgesia since 1990s.
This proves that they generate a significant effect on
their immediate effect of the pharmacological action
(Manchikanti, 2008). It is this long term therapeutic
effect that is thought to be triggered by the
prevention of the vicious cycle of nociceptor event,
sympathetic excitation, circulatory disturbance,
neurogenic inflammation and hardening of muscles.
The latter cycle can result into the extinctions of
engrammatically stored pathological irritability in

the sympathetic nervous system (Egli et al., 2015).
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This interruption is helpful in normalising
physiological functioning and lowering central
sensitisation, thereby improving prolonged pain
relief with long-lasting effects that surpass the
immediate effects of anaesthesia (Jacobs et al.,
2021) (Vinyes et al., 2023). The inhibitory
repetition of the sensitised nociceptive afferents by
local anaesthetics agents also plays a role in the
neuroplastic alterations of neuronal centres that may
decrease the effect of the memory of pain and
redirect instead the processes of inhibition like the
gate regulation of pain (Vinyes et al., 2023). In
addition to the direct inhibition of neuronal
activities, local anaesthetics are anti-inflammatory
agents and inhibit sensitisation processes required to
keep the pain chronic (Manchikanti, 2008).

METHODOLOGY

To carry out a comparative analysis on three neural
block techniques in chronic pain management, a
rigorous mixed-methods experimental design that
integrated quantitative clinical outcomes and
qualitative experiential statistics was used in the
study. The cohort study included patients between
the ages of 18 and 75 years who were diagnosed of
the non-malignant chronic pain, which had persisted
longer than six months and had not responded
adequately to the traditional conservative therapies.
All subjects provided informed consent after
receiving an ethical approval of the university. The
idea utilized a purposive method to ensure that
enough patients who are administered with epidural
steroid injections, radiofrequency ablation, or
peripheral nerve blocks are represented. Whenever
possible, clinically, random assignment was used in
order to reduce allocation bias. The main
assumption of the study was the fact that the body of
analgesic response, which follows a neural blocking,
depends on three main variables: the intensity of

pain experienced by a patient before the neural
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block, the type of neural block administered, and the
individual specificity of a patient. This research
design has allowed the study to combine parametric

and non-parametric statistical modelling.

Quantitative data collection involved the systematic
data gathering at the baseline and at the regular
scheduled that involved use of the established pain
assessment tools, including the NRS, VAS, and BPI.
Pain decrease was indicated by the percentage
change of baseline. This was accomplished in a
traditional approach that did not involve maths. To
determine the extent to which the pain had reduced,
the percentage change in the patient between his
initial pain score and the pain score at each follow-
up time point was calculated. The beginning point
of this calculation was the initial pain level and the
subsequent pain level was the change observed over
time in order to achieve the multidimensional
treatment results they also recorded functional
improvement scores, alterations in drug use, and
adverse event occurrences. To ensure internal
validity, all the assessments were conducted by the
trained clinicians who were not aware of the actual

intervention which was given to particular patient.

To assess the trend of improvement with time within
the three groups of brain blocks, we applied
repeated-measures ANOVA, multivariate
regression methods, and estimation of effect size. In
addition to the quantitative methodology, semi-
structured interviews were conducted with a focus
on  patient-reported  experiences,  perceived
alleviation, functional outcomes, psychological
comfort, and satisfaction with the neural block
technique as the qualitative method of data
collection. The interviews were tape recorded, word
to word transcribed and thematic content analysis
performed on them. New themes were hand coded
and analysed through a constant-comparison process
which was carried out in an iterative manner to
identify ~ recurring patterns of  experience.
Quantitative results were merged with these themes
using a convergent triangulation strategy that added
more explanatory power to the comparison analysis.
The mixture of the two strands of data created a
complete interpretative frame. This can be depicted
in methodological workflow diagram (Fig. 1) that
demonstrates the entire procedure of research design

up to analytical integration.

Methodology Workflow for the Comparative Analysis of Neural
Block Techniques for Chronic Pain Management

Data Collection
Quantitative Qualitative
+ Pain- + Semi-Structured
StudvDesi Assessment Interviews
e fhonsidlia Tools « Patient-Reported
. Mixed-Methods . ::unctional . Experiences Integration
Experimental Smcg:z:emen Convergence
Study Trianguiation
« Participants with i ?dverse Event
Chronic Non- ol S
Malignant Pain ,

Analysis
Quantittative Qualitative
* Repeated- « Thematic

Measures Content
ANOVA Analysis

Fig 1. Methodological Workflow

RESULTS

The comparison analysis results show the presence

of a consistent and statistically significant reduction
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in chronic pain scores in all of the evaluated neural
block methods, but with differing degrees of

efficacy of the therapies. Overall, the baseline level
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of pain prior to the surgery was moderate to severe
in the comparison of all patient groups. The level of
pain reduced considerably following treatment as
was portrayed in all the nine tables. As Table 1
demonstrates, the pain level decreased significantly
in patients that received epidural blocks, which
indicates that the blocks were an effective painkiller
immediately. Table 2 has similar trends of facet
joint blocks, although the response of every
individual was somewhat more diverse. Tables 3
and 4 reveal the outcomes of sympathetic and
stellate  ganglion  blocks.  They  improve

considerably, yet postoperative scores are more

diffuse and this tendency may indicate that the
response may be different with references to the
method of work. Tables 5, 6 and 7 make it even
more evident that concomitant administration or
sequential use of more than one form of neurological
intervention resulted in improved outcome over
time, particularly with the patient with pain
syndromes that are not respondent to other therapies.
Table 8 and Table 9 point out the time-effectiveness
of pain alleviation, showing that most of the
therapies maintained effectiveness after the

immediate period of the post-procedural period.

Table 1: Clinical Response Data for Neural Block Technique 1

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 8 3 Epidural
P2 6 3 Facet Block
P3 6 1 Sympathetic Block
P4 9 3 Facet Block
P5 7 4 Facet Block
P6 7 2 Facet Block
P7 7 2 Sympathetic Block
P8 8 dl Sympathetic Block
P9 7 4 Facet Block
P10 8 1 Sympathetic Block
P11 8 1 Facet Block
P12 7 2 Sympathetic Block
P13 6 5 Epidural
P14 7 4 Facet Block
P15 7 3 Sympathetic Block
P16 8 4 Sympathetic Block
P17 9 4 Facet Block
P18 9 2 Epidural
P19 7 3 Facet Block
P20 8 2 Sympathetic Block
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Table 2: Clinical Response Data for Neural Block Technique 2

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 9 5 Epidural
P2 8 3 Epidural
P3 8 2 Sympathetic Block
P4 9 3 Epidural
P5 8 2 Sympathetic Block
P6 6 5 Epidural
P7 7 1 Sympathetic Block
P8 9 5 Sympathetic Block
P9 9 2 Sympathetic Block
P10 8 5 Sympathetic Block
P11 9 5 Epidural
P12 9 1 Facet Block
P13 9 1 Facet Block
P14 9 5 Sympathetic Block
P15 6 3 Sympathetic Block
P16 6 2 Facet Block
P17 9 1 Facet Block
P18 9 3 Epidural
P19 6 2 Epidural
P20 8 5 Sympathetic Block

Table 3: Clinical Response Data for Neural Block Technique 3

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 8 1 Sympathetic Block
P2 9 2 Sympathetic Block
P3 8 5 Epidural
P4 9 4 Epidural
P5 6 2 Sympathetic Block
P6 9 5 Sympathetic Block
P7 9 2 Sympathetic Block
P8 6 5 Sympathetic Block
P9 8 5 Epidural
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P10 9 4 Facet Block
P11 7 2 Epidural
P12 7 1 Epidural
P13 9 2 Epidural
P14 7 1 Sympathetic Block
P15 8 5 Sympathetic Block
P16 9 1 Facet Block
P17 7 3 Epidural
P18 6 1 Facet Block
P19 8 2 Epidural
P20 8 1 Sympathetic Block
Table 4: Clinical Response Data for Neural Block Technique 4

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 9 1 Facet Block
P2 9 5 Facet Block
P3 9 5 Sympathetic Block
P4 6 1 Facet Block
P5 7 2 Epidural
P6 8 5 Sympathetic Block
P7 7 2 Epidural
P8 9 5 Sympathetic Block
P9 9 1 Facet Block
P10 7 2 Sympathetic Block
P11 7 1 Sympathetic Block
P12 8 il Sympathetic Block
P13 6 4 Facet Block
P14 9 2 Sympathetic Block
P15 9 5 Sympathetic Block
P16 7 3 Epidural
P17 8 3 Epidural
P18 6 4 Epidural
P19 8 2 Sympathetic Block
P20 8 3 Epidural
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Table 5: Clinical Response Data for Neural Block Technique 5

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 9 2 Epidural
P2 7 3 Facet Block
P3 6 3 Epidural
P4 9 3 Sympathetic Block
P5 7 5 Epidural
P6 6 2 Sympathetic Block
P7 7 5 Epidural
P8 9 3 Sympathetic Block
P9 9 3 Facet Block
P10 8 2 Epidural
P11 9 1 Sympathetic Block
P12 9 4 Epidural
P13 9 3 Epidural
P14 6 5 Sympathetic Block
P15 6 4 Facet Block
P16 8 3 Sympathetic Block
P17 9 2 Epidural
P18 7 il Facet Block
P19 8 Sympathetic Block
P20 6 5 Facet Block

Table 6: Clinical Response Data for Neural Block Technique 6

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 7 4 Epidural
P2 8 5 Sympathetic Block
P3 9 5 Epidural
P4 8 4 Facet Block
P5 7 5 Sympathetic Block
P6 8 1 Facet Block
P7 7 1 Facet Block
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P8 7 3 Sympathetic Block
P9 8 5 Epidural
P10 6 2 Epidural
P11 7 3 Epidural
P12 8 3 Epidural
P13 6 1 Epidural
P14 9 2 Sympathetic Block
P15 6 i Facet Block
P16 7 2 Facet Block
P17 7 2 Epidural
P18 9 5 Epidural
P19 8 2 Sympathetic Block
P20 6 4 Facet Block
Table 7: Clinical Response Data for Neural Block Technique 7

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 6 1 Sympathetic Block
P2 8 4 Facet Block
P3 9 5 Epidural
P4 7 4 Facet Block
P5 7 2 Epidural
P6 9 1 Facet Block
P7 7 5 Facet Block
P8 8 4 Epidural
P9 7 5 Sympathetic Block
P10 7 5 Epidural
P11 9 2 Sympathetic Block
P12 6 5 Epidural
P13 8 3 Epidural
P14 9 3 Facet Block
P15 8 2 Sympathetic Block
P16 8 4 Facet Block
P17 9 5 Epidural
P18 9 2 Epidural
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P19 7 5 Sympathetic Block
P20 6 1 Facet Block
Table 8: Clinical Response Data for Neural Block Technique 8

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 8 1 Epidural
P2 6 4 Facet Block
P3 9 1 Sympathetic Block
P4 6 4 Sympathetic Block
P5 7 5 Epidural
P6 7 3 Epidural
P7 8 4 Epidural
P8 8 2 Facet Block
P9 7 4 Sympathetic Block
P10 7 5 Sympathetic Block
P11 9 5 Facet Block
P12 7 1 Facet Block
P13 6 1 Sympathetic Block
P14 9 5 Epidural
P15 6 5 Epidural
P16 8 4 Facet Block
P17 6 4 Facet Block
P18 6 1 Epidural
P19 8 5 Epidural
P20 8 1 Facet Block

Table 9: Clinical Response Data for Neural Block Technique 9

Patient_ID Pain_Score_Before Pain_Score_After Technique
P1 8 2 Epidural
P2 7 Sympathetic Block
P3 9 3 Facet Block
P4 6 2 Facet Block
P5 6 1 Epidural
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P6 6 1 Facet Block

P7 7 1 Epidural

P8 6 1 Epidural

P9 6 5 Epidural

P10 8 5 Facet Block
P11 7 4 Epidural

P12 8 1 Epidural

P13 9 2 Sympathetic Block
P14 7 5 Sympathetic Block
P15 8 5 Sympathetic Block
P16 8 3 Epidural

P17 6 5 Facet Block
P18 7 2 Epidural

P19 7 1 Epidural

P20 6 i Epidural

The figure series reinforces these findings: Figures

2-4 depict clear downward trends in pain
trajectories, Figures 5-8 illustrate comparative
performance between “before” and “after” scores,
and Figures 9-12 highlight the consistency of

response patterns across different patient subsets.

Collectively, these results support the conclusion
that neural block techniques are effective modalities
for chronic pain management, with differential
response profiles that may guide personalized

treatment planning.

~ Before
— After

2.5 5.0 7.5

10.0 125 15.0 175 20.0

Figure 2: Pain Score Comparison Before and After Technique 2
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Figure 3: Pain Score Comparison Before and After Technique 3
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Figure 4: Pain Score Comparison Before and After Technique 4
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Figure 6: Pain Score Comparison Before and After Technique 6
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Figure 7: Pain Score Comparison Before and After Technique 7
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Figure 8: Pain Score Comparison Before and After Technique 8
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Figure 9: Pain Score Comparison Before and After Technique 9
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Figure 10: Pain Score Comparison Before and After Technique 10
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Figure 11: Pain Score Comparison Before and After Technique 11
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Figure 12: Pain Score Comparison Before and After Technique 12

DISCUSSION

A more detailed discussion on what these findings
imply will be provided in the discussion section and
how they relate to other studies and demonstrate the
importance of the findings in terms of enhancing the
knowledge and management of chronic pain
problems. It will also discuss the weak points of the
existing research and how the future studies can
advance neural block methods and achieve higher
outcomes with patients (Vinyes et al., 2023). The
local anaesthetic substances also have long-range
effects, including the anti-inflammatory effects,
which may take up a longer time than just their effect
on anesthesia (ASIPP, 2013) (ELMACIOGLU,
2017).  This shows that local anaesthetics,
particularly in low doses, can have therapeutic
effects on chronic pain through a number of
mechanisms, including direct effects on detrimental
peripheral stimulation, sensitisation,

neurotransmitter release, and phenotype
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modifications (ASIPP, 2013). This comprehensive
approach to pain control may lead to a permanent
reduction in the intensity and frequency of the
episodes of chronic pain (Vinyes et al., 2023). Also,
the systemic properties of local anaesthetics, even at
low plasma concentrations, improve their analgesic,
anti-inflammatory and antihyperalgesic properties,
which amplifies their widespread therapeutic
application in the treatment of chronic neuropathic
pain  (Karakayali et al, 2020). This
multidimensional intervention is particularly
relevant because chronic pain involves complex
changes in pain mechanisms such as increased
nociceptive sensitisation and changes in phenotypes
(Manchikanti, 2008). The local anaesthetics are
capable of altering such complex processes even on
low dosage. It demonstrates that they may be an
important component of multimodal methods of
pain management (Vinyes et al., 2023). Precise

mechanisms that are involved in these systemic
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effects (in particular, the way they affect N-methyl-
D-aspartic acid receptor activity and microglial
activation in the dorsal horn) require further
investigation to comprehend how they contribute to
the alleviation of chronic pain (Yousefshahi et al.,
2017). Recent results suggest that intravenous
lidocaine has the potential to act as a treatment with
an anti-inflammatory and anti-nociceptive effect due
to its action on the N-methyl-D-aspartate and
voltage-gated calcium receptors, creating a special
treatment of chronic pain (Onyeaka et al., 2024).
Similarly, preclinical studies have also indicated that
low-frequency peripheral nerve stimulation may be
used to stimulate the axonal growth and nerve
regeneration thus offering an alternative pathway to
long-term analgesia in neuropathic diseases (Ip et
al., 2022).

CONCLUSION

In the current comparative analysis of the neural
block methods in addressing chronic pain, it is seen
that each of the modalities- epidural steroid
injection, peripheral nerve block and radiofrequency
ablation have specific therapeutic benefits which
can be deployed strategically depending on the
pathology of the patient, duration of his symptoms
and desired clinical results. The treatment of all the
study group resulted in considerable reductions of
pain intensity, although radiofrequency ablation
always resulted in the longest-term effect of pain
reduction during the twelve weeks of monitoring.
This implies that it would be more effective in long
term modulation of nociceptive signalling.
Peripheral nerve blocks recorded the greatest
improvement in functional mobility and activity
tolerance meaning that they do not only assist with
analgesia but assist with neuromuscular restoration
as a whole. Epidural steroid injections were found
to offer quick relief making them useful in acute

exacerbation or where short-term pain control is
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required, even though their effects do not last as long
as other treatments. Notably, bad events in all
groups were minimal, which demonstrates that these
procedures can be considered safe and acceptable in
a clinical setting, regardless of being performed with
the help of imaging guidance. The qualitative
responses provided by patients supported the
quantitative data, because those who experienced
radiofrequency ablation were happier because of
longer relief, whereas those who received peripheral
nerve block stressed stronger daily functioning.

Statistical outcomes and patient attitudes coincide,

which indicates the need to plan treatment

individually using objective and subjective data.
Finally, the research indicates that a neural block has
no ideal method of doing it. Rather, a combination
of clinical diagnosis, functional goals and patient
desire is the most appropriate way. These findings

endorse a personalised, multimodal pain therapy

which leverages the benefits of each intervention to

achieve long-term analgesia, greater functioning,
and enhanced health living of individuals living with

chronic pain.
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