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Selective extraforaminal nerve root block for management of 
lumbar radiculopathy
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Abstract
Lower back pain with radiculopathy is one of the common complaints that patient presents to an orthopaedician. 
Study was done to assess effect of extraforaminal Selective Nerve Root Block (SNRB) in management of lumbar 
radiculopathy in 50 patients between December 2019 and June 2020 at Bapuji Medical College and Chigateri 
General Hospital, Davanagere, Karnataka, India. Extraforaminal SNRB was performed and Visual Analogue Scale 
(VAS) scores recorded pre procedure, immediate post procedure, one month and 6 months post procedure. 
Significant decrease (p<0.001) in VAS scores immediate post procedure by 5 or more points in 25%; by 3-4 
points in 44% and 1-2 points in 6% of the patients obtained. One month post procedure showed statistically 
significant results (p<0.005) owing to change in VAS score by 1-2 points in 84% (42) patients and no change 
or increase in the VAS scores only in 10%(5) patients. VAS scores at 6th month showed statistically significant 
results (p<0.005) with reduction of VAS scores in 46.34% (19), retention of VAS score 0 in 31.70% (13) and no 
change or increase in VAS scores in only 21.95% (9) patients. Our study concludes that extraforaminal SNRB 
acts as excellent diagnostic tool and therapeutic modality for immediate and long term pain management in 
lumbar radiculopathy. Increase in the pain scores at 6th month (p=0.2) shows that recurrence of symptoms is 
a possibility. Further randomized control studies with larger study population, association of patient factors 
affecting extraforaminal SNRB would give better insight and knowledge of the factual data.
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introduction
Lower back pain with radiculopathy is one of the 
common complaints that patient presents to an 
orthopaedician. It is a common and benign disease 
that affects almost all persons with a lifetime 
prevalence of up to 84% [1] and defined as pain from 
lower back radiating to lower limb along the course 
of a particular lumbar nerve [2-4]. Generally, history 
of trauma, fall, lifting heavy weight is associated with 
these complaints. The condition can be managed with 
conservative treatment unless there is indication 
for surgical management. Rest, physiotherapy, non-
steroidal anti-inflammatory drugs are initial modality 
of treatment, but if there is failure to alleviate pain 
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with conservative management for at least six 
weeks, it is considered as failure of conservative 
management [5, 6]. If pain persists and fails to 
respond to conservative treatment methods, surgery 
is advised [7, 8]. Immediate surgery is indicated 
in patients with lumbar radiculopathy associated 
with foot drop or bladder incontinence [9]. Causes 
of lumbar radiculopathy includes intervertebral 
disc prolapse, degenerative osteophytes, facet joint 
hypertrophy ligamentum flavum hypertrophy that 
can cause foraminal stenosis and irritation of the 
exiting nerve roots [10].

The compression and irritation of the exiting nerve 
root is caused by intervertebral disc prolapsed 
in approximately 90% of cases [5, 11]. Surgical 
treatment varies according to the cause of the pain 
made post investigations and includes minimally 
invasive procedures such as Selective Nerve Root 
Block (SNRB), endoscopic laminectomy, discectomy 
or open procedures with fixation of the lumbar 
spine fractures if any [12, 13]. SNRB is one of the 
management of radiculopathy due to an affected 
nerve root in both cervical and lumbar regions [2-3]. 
It is one of the treatment modality that can be used 
without the necessity of general anesthesia [3]. It acts 
as an intermediate treatment modality that is less 
expensive, minimally invasive, fast, easily accepted 
by patients that gives a time window for relief of 
lumbar radiculopathy pain [14]. Though, effect of 
SNRB as a therapeutic procedure is debatable and 
chances of recurrence of the lumbar radiculopathy 
or lumbar pain persists [15]. Steroids are chosen for 
its to reduce inflammation and cause numbness to 
the transmission of the pain in the effected nerve 
[3, 16]. Methyl prednisolone based preparations 
[17] and triamcinolone and betamethasone based 
preparations [18] are ones commonly used drugs for 
SNRB. Local anesthetics like Lignocaine, bupivacaine 
are also administered along with the steroids. 
Steroids are injected at various sites as it exits from 
the intervertebral foramen. Transforaminal SNRB 
[19], extraforaminal selective nerve root block 
[20] intraepineural, extraepineural, paraepineural 
approaches under fluoroscopy/ computed 
tomography guidance are some of the common 
approaches for SNRB that have been found to be 
effective. Studies on extraforaminal SNRB are scanty 
and hence this study was done to assess effect of 
extraforaminal SNRB for management of lumbar 
radiculopathy.

Methodology
The study was conducted between December 2019 
and June 2020 among 50 patients at Bapuji Medical 
College and Chigateri General Hospital, Davanagere, 
Karnataka, India. Patients between age group of 20 
and 70 years, who presented with complaints of lower 
back ache and radiating pain to lower limb, diagnosed 
clinically to have lumbar radiculopathy without 
neurological and motor weakness and its pathology 
confirmed to be intervertebral disc prolapse 
affecting single lumbar nerve root post magnetic 
resonance imaging (MRI) and patients willing and 
consenting for the procedure were selected. The 
pain was assessed using Visual  Analogue Scale 
(VAS) score in each patient and documented pre 
procedure. After thorough pre procedure planning, 
extraforaminal SNRB was performed in each 
patient using 2 ml (80mg) of methylprednisolone 
(Depo-medrol) with one ml 2% plain lignocaine 
post lignocaine test dose, after marking the level 
of exiting nerve root, injecting isoionic contrast 
(omnipaque) under C-arm fluoroscope with needle 
angulated 90 degrees between pars interarticularis 
and transverse process. Immediate post procedure, 
one month and 6 month post procedure VAS score 
were noted, collected, documented and assessed to 
study the effectiveness of extraforaminal SNRB.

Results
The study was conducted in 50 patients of which 
16(32%) patients were male and 34 (68%) patients 
were female. Mean age group of the patients studied 
was 50.3 years. Mean age of male patients was 52.06 
years (29-69) and female patients 49.47 years (27-
70). As per the inclusion criteria, patients between 
the ages of 20 to 70 years were included for study. 
Maximum number of both male patients (31.25%) 
and female patients (29.41%) belonged to age group 
60 to 69 (Table 1).

Table 1: Age and sex distribution of the patients 
included in the study.

Age (in 
years)

Male [n=16 (32%)] Female [n= 34 (68%)]

20-29 1 3 (Mean age=28)

30-39 2 (Mean age=36) 6 (Mean age=33.66)

40-49 4 (Mean age=43.75) 6 (Mean age=42.16)

50-59 4 (Mean age=55.75) 8 (Mean age=54.12)

60-69 5 (Mean age=66.8) 10 (Mean age=64)

70 0 1
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Total of 12 (24%) patients presented with only low 
back ache of which 33.33% (4) were male patients 
and 66.66% (8) were female patients. 38 (76%) of 
the study group presented with low back ache with 
radiculopathy to lower limb of which 12 (31.57%) 
were male patients and 26 (68.42%) were female 
patients (Table 2).

Table 2: Distribution of patients based on chief 
complaints at the time of presentation.

Low back pain 
only

Low back pain with 
radiculopathy

Men (n=16) 4 (33.33%) 12 (31.57%)

Women (n=34) 8 (66.66%) 26 (68.42%)

Total (n=50) 12 (24%) 38 (76%)

Based on MRI findings, highest of 31 (62%) patients 
were found to have intervertebral disc prolapse at 
L4-L5 levels followed by 14 (28%) of patients to 
have Intervertebral disc prolapse at L5-S1 levels and 
5 (10%) of patients at L3-L4 level (Table 3).

Table 3: Distribution of levels of disc herniation in 
patients post MRI.

Intervertebral disc herniation level

L3-L4 L4-L5 L5-S1

Men (n=16) 2 (12.5%) 8 (50%) 6 (37.5%)

Women (n=34) 3 (8.8%) 23 (67.64%) 8 (23.52%)

Total (n=50) 5 (10%) 31 (62%) 14(28%)

Selective extraforaminal nerve root block was done 
(Figure 1) and 50 patients were studied of which 50 
patients were available for one month post procedure 
follow up and only 41 patients for 6 months post 
procedure follow up owing to the coronavirus 
disease (COVID-19) situation. Telephonic follow 
up was done to patients who were unable to visit 
the hospital due to COVID-19 related restrictions. 
The pre procedure, immediate post procedure, 
one month follow up and 6 months follow up VAS 
scores were documented and tabulated.48% (24) 
of patients were found to have pre procedure VAS 
score of 7 with moderate pain; 30% (15) patients 
with VAS score of 6; 10 % (5) patients with VAS score 
of 5, 8% (4) patients with VAS score 8 having severe 
pain and 2% (1) patient with highest VAS score of 9 
in the study (Table 4).

Figure 1: (a) MRI scan showing L5-S1 intervertebral 
disc herniation, (b) X-ray showing needle tip position in 
extraforaminal selective nerve root block.

Table 4: Pre procedure, immediate post procedure, 
one month follow up and 6 months follow up post 
extraforaminal selective nerve root block VAS 
scores.

VAS 
score

Pre 
procedure 

(n)

Immediate 
post 

procedure 
(n)

one 
month 

follow up 
(n)

6 months 
follow up 

(n)*

0 0 0 13 25

1 0 9 21 9

2 0 21 11 4

3 0 14 2 1

4 1 5 2 1

5 5 1 1 1

6 15 0 0 0

7 24 0 0 0

8 4 0 0 0

9 1 0 0 0

10 0 0 0 0

Total 
(n) 50 50 50 41

(n) * - total number of patients available for follow up at 
6th month post procedure = 41

Immediate post extraforaminal SNRB, highest of 
21 (42%) of patients were found to have VAS score 
of 2, followed by VAS score of 3 among 14 (28%) 
patients, VAS score of one in 9 (18%) patients, VAS 
score of 4 in 5 (10%) patients and VAS score of 5 in 
1 (2%) patients. The split data shows changes in the 
VAS scores of patient from their pre procedure VAS 
scores and immediate post extraforaminal SNRB 
VAS scores. It is notable that of the 24 patients who 
had pre procedure VAS score of 7, the VAS scores 

(a) (b)
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reduced to 2 in 62.5% (15) of the patients and 
reduced to one in 8.33% (2) patients. Similarly, of 
the 15 patients who had pre procedure VAS score 
of 6, 33.33% (5) patients were found to have post 
extraforaminal nerve root block VAS score of 1 and 
3 each and 26.66%(4) patients had VAS score of 2. 
Among the 5 patients who had pre procedure VAS 
score of 5, 40% (2) patients had post procedure VAS 
score of 2 and 3 each and 20%(1) patient had VAS 
score of 1 (Table 5).

Table 5: Split data of change in VAS scores of patients 
immediate post procedure.

Pre 
procedure 
VAS score

Number of 
patients(n)

Immediate post procedure 
VAS score

0 1 2 3 4 5

0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0

4 1 0 1 0 0 0 0

5 5 0 1 2 2 0 0

6 15 0 5 4 5 1 0

7 24 0 2 15 5 2 0

8 4 0 0 0 2 1 0

9 1 0 0 0 0 1 1

10 0 0 0 0 0 0 0

Total (n)= 50 0 9 21 14 5 1

Decrease in VAS scores immediate post extraforaminal 
SNRB by 5 or more points (excellent) in 25% (25) 
patients; by 3-4 points (good) in 44% (22) patients 
and by 1-2 point (fair) in 6% (3) patients. No increase 
in immediate post procedure VAS scores were found 
(Table 6).

One month follow up showed highest of 21 (42%) 
patients to have VAS score of one followed by VAS 
score of 0among 13(26%) patients; VAS score of 
one in 11 (22%) patients; VAS score of 4 and 5 in 
2 (4%) patients each. The split data shows changes 
in the VAS scores of patient from their immediate 
post procedure to one month post extraforaminal 
SNRB VAS scores. Among the 21 patients who had 
immediate post procedure VAS score of 2, in 85.71% 
(18) patients, the pain score improved to one. Among 

the 14 patients who had immediate post procedure 
VAS score of 3, in 64.28% (9) patients, the pain score 
improved to 2. In 5 patients who had immediate post 
procedure VAS score of 4,VAS score improved to 0, 2 
in 20% (1); improved to 3 in 40% (2) patients and 
remained the same in 20% (1) patients. Pain scores 
worsened only in one patient who had immediate 
post procedure VAS score of one to VAS score of 2 
(Table 7).

Table 6: Distribution of changes in VAS scores of 
patients immediate post procedure.

VAS score immediate post procedure Number of patients

Decrease in VAS score

5 or more points (excellent) 25 (25%)

3-4 points (good) 22 (44%)

1-2 points (fair) 3 (6%)

None (poor) 0

Increase in VAS score

1-2 points (bad) 0

3-4 points (worse) 0

5 or more points (worst) 0

Table 7: Split data of changes in VAS scores of 
patients one month after procedure.

Immediate 
post 

procedure 
VAS Score

Number of 
patients (n)

One month post procedure 
VAS score

0 1 2 3 4 5

0 0 0 0 0 0 0 0

1 9 8 1 0 0 0 0

2 21 2 18 1 0 0 0

3 14 2 2 9 0 1 0

4 5 1 0 1 2 1 0

5 1 0 0 0 0 0 1

6 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0

Total (n)= 50 13 21 11 2 2 1

Decrease in VAS scores as compared to immediate 
post procedure VAS scores at one month post 
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extraforaminal SNRB was found in 6% (3) patients 
(excellent) by 3-4 points and 84% (42) patients by 
1-2 points (fair). No change in VAS score (poor) was 
found only in 8% (4) patients along with increase in 
the VAS scores by 1-2 points (bad) in 2% (1) patient 
(Table 8).

Table 8: Distribution of changes in VAS scores of 
patients one month post procedure.

VAS score at one month post procedure
Number of 

patients

Decrease in VAS score

5 or more points (excellent) 0

3-4 points (good) 3 (6%)

1-2 points (fair) 42 (84%)

Increase in VAS score

None (poor) 4 (8%)

1-2 points (bad) 1 (2%)

3-4 points (worse) 0

5 or more points (worst) 0

Six months follow up included only 41 patients 
were available for follow up owing to the COVID 
circumstances and showed highest of 25 (60.97%) 
patients to have VAS score of 0 followed by VAS score 
of one among 8(19.51%) patients; VAS score of 2 

in 4 (48.78%) patients and VAS score of 3,4,5 in 1 
(24.39%) patients each.

The split data shows changes in the VAS scores of 
patient from their one month post procedure to 6 
months post extraforaminal SNRB VAS scores. Among 
13 patients who had their VAS score 0, no change 
in VAS score was found. Out of 12 patients with 
one month post procedure VAS score 1, 8(66.66%) 
patients were found to have improved VAS scores to 
0. No change of VAS scores were noted in 5 (12.19%) 
of the 41 patients other than those who had VAS 
score 0. 3rd month extraforaminal selective nerve 
block was given in 2 patients who had VAS score of 3; 
1 patient who had VAS score of 4 and 1 patient who 
had VAS score of 5. 6th month VAS scores in them 
changed to 0, 0 and 1 respectively (Table 9).

Significant increase in the 6 months post procedure 
VAS scores as compared to 1 month post procedure 
VAS scores was noted. Increase in the VAS scores 
by 3-4 points (worse) in 2.43% (1) patient; by 
1-2 points (bad) in 7.31% (3) patients. No change 
(poor) in the VAS scores was found in 12.19% (5) 
patients. Even then, no change in VAS score of 0 was 
documented in 31.70% (13) of the patients. 36.58% 
(15) patients showed 1-2 points (fair), 9.75% (4) 
patients showed 3-4 points(good) decrease in VAS 
scores as well (Table 10).

Table 9: Split data of changes in VAS scores of patients 6 months after procedure.
One month post 
procedure VAS 

Score

Number of 
patients(n)

corrected number 
of patients (n)*

6 month post procedure VAS score

0 1 2 3 4 5

0 13 13 13 0 0 0 0 0

1 21 12 8 3 1 0 0 0

2 11 11 1 5 2 1 1 1

3 2 2 2 0 0 0 0 0

4 2 2 1 0 1 0 0 0

5 1 1 0 1 0 0 0 0

6 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0

9 0 0 0 0 0 0 0 0

10 0 0 0 0 0 0 0 0

Total=50 Total =41 25 8 4 1 1 1

n*= Total number of patients available for follow up at 6th month =41
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Table 10: Distribution of changes in VAS scores of 
patients 6 months post procedure.

VAS score at 6 month procedure Number of patients

Decrease in VAS score

5 or more points (excellent) 0

none (VAS=0, excellent) 13 (31.70%)

3-4 points (good) 4(9.75%)

1-2 points (fair) 15 (36.58%)

Increase in VAS score

VAS same as previous follow up 
(poor) 5 (12.19%)

1-2 points (bad) 3(7.31%)

3-4 points (worse) 1 (2.43%)

5 or more points(worst) 0

Discussion
Majority of the patients who presented with lower 
back ache were females (68%) which is similar to the 
results found in several researches directed towards 
studying the prevalence of lower back ache and 
radiculopathy to lower limbs in males and females 
and also agrees with the results of mean age groups 
found to be affected [21, 22]. L4-L5 intervertebral 
disc herniation was observed to be the most common 
level of disc herniation causing the lumbar pain and 
radiculopathy (62%) and goes hand in hand with the 
fact very well established in the existing literature. 
A study concluded that there was no significant 
differences in the outcomes when patients with 
sciatica were treated with early surgery to when 
patients were treated conservatively for prolonged 
time [5] and in such circumstances, SNRB is the 
best treatment of choice for pain relief, either as a 
choice for early intervention or in cases of failure of 
conservative methods of management. Given a choice 
for early SNRB or early surgeries, SNRB is better 
option for pain relief, with lesser risks. Combination 
of steroid and local anesthetic to be instilled in 
SNRB was made on easy availability and feasibility 
of the patient to afford it, and in this study, 2 ml (80 
mg) of methylprednisolone (Depo-medrol) with 1 
ml 2% plain lignocaine was used. A study showed 
that betamethasone has a more powerful anti-
inflammatory effect [23] though a comparative study 
made on combination 3 ml of betamethasone 6mg 
with 5 ml of 5% lidocaine and 1 ml of triamcinolone 
60 mg with 5 ml of bupivacaine found no differences 

as to the drug used to perform the nerve root block 
[24]. Based on the literature, it is considered that 
the use of a local anesthetic and a steroid is the first 
choice, regardless of the origin or the drug class. 
Several approaches to administer SNRB is found in 
literature, each of it has its own therapeutic effects 
[16]. Most of the published researches on SNRB fails 
to specify the precise needle tip location at the time 
of injection. Even if explained, most of them fail to 
define if root block is administered at pathological 
vertebral level, or at the exiting nerve root. In our 
study, based on the type of herniation of the disc, the 
appropriate choice was made.

Our study showed statistically significant changes 
in the VAS scores of patients post extraforaminal 
SNRB (p<0.001). A study made on extraforaminal 
cervical SNRB for cervical radiculopathy concluded 
that extraforaminal approach is safest protocol 
for cervical SNRB and was found to have similar 
results [25]. Generally, it is considered that the 
immediate pain relief post SNRB is due to the local 
anesthetics administered which is short acting and 
wears off within several hours whereas the steroid 
takes about two to three days to start acting and 
its effects generally persists for few days to several 
months [3]. Decrease in VAS scores immediate post 
extraforaminal SNRB was excellent in 25% of the 
study group with 5 or more point reduction of VAS 
scores and good in 44% with 3-4 points reduction. 
It is also to be noted that not a single case showed 
change nor increase in their VAS scores immediate 
post procedure. This suggests that extraforaminal 
approach is successful choice of SNRB in cases of 
lumbar radiculopathy with excellent immediate pain 
relief. One month post procedure VAS scores of the 
patients assessed showed statistically significant 
results (p< 0.005) owing to change in of VAS score 
by 1-2 points in 84% (42) patients and no change or 
increase in the VAS scores only in 5(10%) patients. 
This suggests recurrence of the symptoms one month 
post extraforaminal nerve root block is a possibility 
along with chances of worsening of symptoms even 
though the procedure provides excellent results at 
end of one month. This further proves that excellent 
immediate post procedure results were not only 
due to the effects of the local anesthetics used. 
Detailed study on effect of Steroids alone in such 
would produce a better results and understanding 
the significance of steroid alone in SNRBs. Increase 
in the 6 months post procedure VAS scores as 
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compared to one month post procedure VAS scores 
was noted and was not found to be statistically 
significant (p=0.2). No change or increase in the VAS 
scores in 9 (21.95%) patients may be due to several 
factors. Patient compliance to post procedure 
orders, daily activities of the patient and instances 
of unnoticed blunt trauma can be some of the causes 
that might result in denovo mechanical compression 
and be associated with increased VAS scores even if 
detailed and thorough history is taken on follow up. 
A study appreciates this by concluding that chances 
of recurrence of pain was more in case of mechanical 
compression of the nerves than in those patients 
who had disc herniation alone [26]. Further studies 
on factors such as patient to patient variability on 
bioavailability of steroids, pharmacokinetics and 
pharmacodynamics of the drug instilled in different 
age group would provide better data to substantiate 
results of our study. No change of VAS score of 
0in 13 (31.70%) at one month and 6 months post 
procedure,1-2 points decrease in 36.58% (15) 
and3-4 points decrease in 9.75% (4) shows that 
extraforaminal SNRB is excellent as long term 
therapeutic modality and was found to be statistically 
significant (p<0.005). 8% (4) patients among the 
study group underwent a repeat extraforaminal 
SNRB at the third month post first procedure and 
found to have 3-4 points reduction in VAS score after 
3 months (6 months post first procedure). This shows 
that repeating extraforaminal SNRB in patients 
with minimal change and/or increased VAS score 
post one month procedure would show consistent 
reduction or better results for pain management. At 
the end of 6th month follow up, among the patients 
with mild-moderate and moderate-severe pain 
(total of 9 patients), 12.19% (5) patients needed 
no further treatment based on clinical evaluation. 
Two patients needed conservative management or 
further SNRB based on their compliance and clinical 
assessment and only 2 patients needed further 
surgical intervention based on clinical assessment 
and repeat MRI. None of the patients had any 
sensory or motor defecits post procedure. L3, L4, L5, 
S1 dermatomal disturbances present preoperatively 
were found to be satisfactorily reduced in all 
patients post procedure by the end of 6 months of 
follow up. We don’t deny the fact that inability to 
follow up 9 patients at six months post procedure 
plays a crucial role in our study results even after 
statistically correcting the data. Successive follow up 
of these patients would provide further information 
on effectiveness of extraforaminal SNRB.

conclusion
Our study concludes that extraforaminal SNRB 
shows excellent results immediate post procedure 
for management of lumbar radiculopathy in lumbar 
intervertebral disc prolapse. Significant reduction 
in VAS scores immediate post procedure suggests 
it can be used as treatment of choice for immediate 
pain management in patients and as a diagnostic tool 
to confirm the cause of lumbar radiculopathy or in 
patients with failure of conservative management as 
intermediary treatment modality. The procedure is 
successful in acting as excellent long term therapeutic 
modality for lumbar radiculopathy with statistically 
significant reductions in pain scores at one month 
and 6 months follow-up. Significant increase in the 
pain scores at 6thmonth shows that recurrence of 
symptoms is a possibility and further randomized 
control studies with larger study population and 
association of patient factors to evaluate effectiveness 
of extraforaminal SNRB would give better insight 
and knowledge of the factual data.
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