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Assessment of Anteroposterior Subpedicular
Approach and Oblique Scotty Dog Subpedicular
Approach for Selective Nerve Root Block
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Background: The technique used to administer a selective nerve root block (SNRB) varies depending on individual expertise. Both
the anteroposterior (AP) subpedicular approach and oblique Scotty dog subpedicular approach are widely practiced. However, the
literature does not provide a clear consensus regarding which approach is more suitable. Hence, we decided to analyse the proce-
dural parameters and clinical outcomes following SNRBs using these two approaches.

Methods: Patients diagnosed with a single lumbar herniated intervertebral disc (HIVD) refractory to conservative management but
not willing for immediate surgery were selected for a prospective nonrandomized comparative study. An SNRB was administered
as a therapeutic alternative using the AP subpedicular approach in one group (n = 25; mean age, 45 + 5.4 years) and the oblique
Scotty dog subpedicular approach in the other group (n = 22; mean age, 43.8 + 4.7 years). Results were compared in terms of the
duration of the procedure, the number of C-arm exposures, accuracy, pain relief, functional outcome and the duration of relief.
Results: Our results suggest that the oblique Scotty dog subpedicular approach took a significantly longer duration (p = 0.02) and a
greater number of C-arm exposures (p = 0.001). But, its accuracy of needle placement was 95.5% compared to only 72% using the
AP subpedicular approach (p = 0.03). There was no significant difference in terms of clinical outcomes between these approaches.
Conclusions: The AP subpedicular approach was simple and facile, but the oblique Scotty dog subpedicular approach was more
accurate. However, a brief window period of pain relief was achieved irrespective of the approaching technique used.
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Sciatic pain due to nerve root compromise is a commonly
encountered problem.” It is characterised by radiating
pain corresponding to the course of an affected nerve. The
etiology of nerve root compromise varies and so does its
management protocol.”” Selective nerve root blocks (SN-
RBs) are widely used as a diagnostic tool to localise such
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affected nerves.” Even though the therapeutic efficacy of
an SNRB is inconclusive, better outcomes can be obtained
in selective patients.” This procedure has evolved and
been in practice for a considerable period; hence, there are
certain variations in technique depending on individual
preference.”

Targeting the affected nerve root at the place where
it exits is the key step of the procedure.” This requires
placement of the needle in an appropriate position. Cur-
rently, the commonly used approach involves identifica-
tion of the “Scotty dog” in an oblique view C-arm image
and placement of the needle tip just below the neck of the
Scotty dog.”” However, considering the ease of the pro-
cedure, placing the needle tip at the so called “safe zone”
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just below and lateral to the pedicle in an anteroposterior
(AP) view is also in practice.”'” We intend to compare the
procedural parameters and clinical outcomes following
SNRBs using these approaches to analyse their efficacy.

METHODS

A prospective nonrandomized comparative study was
formulated by selecting patients with symptoms of unilat-
eral lumbar radiculopathy for a minimum duration of 3
months. The patients were diagnosed with a single lumbar
herniated intervertebral disc (HIVD) based on magnetic
resonance imaging (MRI). Despite being refractory to
conservative management, they were not willing for im-
mediate surgery and opted for a SNRB as a therapeutic
alternative. Selection was further restricted to patients
in whom a single lumbar nerve root had to be targeted.
Hence, selected patients had either L4-L5 or L5-S1 HIVD,
affecting L4 or L5 roots that would exit below L4 and L5
pedicles, respectively. We excluded those patients with L5-
S1 disc prolapse affecting the S1 root that exits in the first
sacral promontory because this requires a modified ap-
proach.

All selected patients had a positive straight leg rais-
ing (SLR) test on the affected side and none of them had
any neurological deficit. Preprocedural numeric rating
scale (NRS) pain score was assessed. Functional status was
analysed using Roland-Morris disability questionnaire
(RMDQ) score. MRI showed the discs appearing to be
protruded or extruded causing significant nerve root com-
promise, which was graded using the criteria of Pfirrmann
et al."” This system incorporates all types of disc prolapse
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Fig. 1. Needle placement using the anteroposterior subpedicular approach.

including protrusion, extrusion and sequestration, located
centric or paracentric, and divides them into four grades
depending on the nerve root compromise: normal (grade
0), contact (grade 1), deviation (grade 2), and compression
(grade 3). However, our sample did not include patients
with sequestrated discs, as most of these patients had se-
vere symptoms with a definite indication for surgery.

We divided the patients into two groups; however,
allocation of patients was nonrandomised as the initially
enrolled patients were assigned to group 1 and the later
enrolled patients to group 2. The AP subpedicular ap-
proach was used in group 1 and oblique Scotty dog subpe-
dicular approach was used in group 2 to achieve appropri-
ate needle placement; hence, the groups were named as AP
group and oblique group, respectively. All procedures were
done by a single performer with radiographic assistance
using the same equipment.

For the AP subpedicular approach, the patient
was made to lie down in prone position on a radiolucent
table and a C-arm was positioned appropriately for an AP
view. Following local anaesthetic infiltration of the skin,
an 18-gauge needle was directed to a point below and lat-
eral to the pedicle of the affected side referring to the AP
view; this corresponds to the so called “safe zone” (Fig. 1).
This zone is an inverted right angled triangle with its base
formed by the pedicle, lateral vertebral border on one side
and the exiting root forming the hypotenuse.” Depth of
the needle was confirmed with a lateral view image where
the needle tip had just entered the foraminal space.

The oblique Scotty dog subpedicular approach re-

Fig. 2. Needle placement using the oblique Scotty dog subpedicular
approach. The needle is visualized almost as a single point just below the
neck of the Scotty dog.



73

Kaliya-Perumal et al. Subpedicular vs. Oblique Scotty Dog Subpedicular Approach for Selective Nerve Block

Clinics in Orthopedic Surgery * Vol. 9, No. 1, 2017 « www.ecios.org

quires similar patient positioning; however, the C-arm
orientation is different. The C-arm must be precisely po-
sitioned for an oblique view where the classical Scotty dog
can be visualized. Following local anaesthetic infiltration
of the skin, an 18-gauge needle was introduced and direct-
ed to a point just below the neck of the Scotty dog (Fig. 2).
Throughout the procedure, the needle must be maintained
in an “end on” position along with the direction of C-arm
so that it is visualized as a single point in the image. This
also requires meticulous handling of the needle. As in the
previous technique, the depth of the needle was confirmed
with a lateral view image.

Following placement of a needle using any of these
approaches, an iodine-based dye was injected to confirm
the position (Fig. 3). If satisfactory spread of the dye was
visualized, a mixture containing 1 mL of methyl prednis-
olone-based suspension and 1 mL of local anaesthetic was
injected. In some patients, satisfactory spread of dye was not
obtained and the attempt was considered a failure (Fig. 4).
The needle had to be manipulated again until satisfactory
positioning prior to injection of the medications. This was
difficult and time-consuming due to the previously in-
jected dye.

All available preprocedural parameters and pro-
cedural parameters including duration of the procedure,
number of C-arm exposures, and number of first attempt
failures were noted and tabulated for comparison between
groups. Most patients had immediate relief and their SLR
improved. NRS pain score was calculated on the 3rd day.
Functional outcomes were measured by the 4th week us-
ing Roland Morris Disability Questionnaire (RMDQ)

Fig. 3. Successful attempt characterized by appropriate spread of contrast
along the nerve root.

score. Follow-up assessment was done every week for the
first month and every month thereafter until recurrence of
symptoms. Duration of pain relief among patients was cal-
culated. Results were tabulated and statistical analysis was
done.

Informed consent was obtained from all patients
prior to inclusion in the study. This study was approved
by the Institutional Review Board of Melmaruvathur Ad-
hiparasakthi Institute of Medical Sciences and Research
(MAPIMS&R) with EC approval dated 2016.05.02 and the
study was performed in compliance with the 1964 declara-
tion of Helsinki, its later amendments or comparable ethi-
cal standards. Statistical analysis was done using GraphPad
Prism 5 (GraphPad Software Inc., San Diego, CA, USA).
We used Student #-test for continuous variables and chi-
square test for categorical variables. A probability p-value
of less than 0.05 was considered statistically significant.

RESULTS

Based on our selection criteria, 47 patients were short-
listed. They were divided into 2 groups, namely, the AP
group (n = 25; mean age + standard deviation [SD], 45 +
5.4 years) and the oblique group (n = 22; mean age + SD,
43.8 + 4.7 years), depending on the approach used for
SNRB. Mean duration of symptoms, preprocedural NRS
pain score and RMDQ score did not show any significant
difference between the groups. In addition, demographic
characteristics were not significantly different between
the groups (Table 1). The number of patients with various
grades of nerve root compromise in each group was tabu-

P ~N

Fig. 4. Failed attempt showing vague contrast spread.
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Table 1. Demographic Characteristics

Variable Anteroposterior group (n =
Age (yr) 45+54(33-54)
Sex (male:female) 11:14
Duration of symptoms (mo) 56+1.3(3-7)
NRS pain score (before procedure) 78+0.7(7-9)

RMDAQ score (before procedure) 184+24(15-21)

25) Oblique group (n = 22) p-value*
438+4.7(35-52) 0.43
913
54+13(3-7) 0.61
7.7£0.7(7-9) 044
17.8+1.9(15-21) 0.36

Values are presented as mean + standard deviation (range).
NRS: numeric rating scale, RMDQ: Roland Morris Disability Questionnaire.
*A probability value p < 0.05 was considered statistically significant.

Table 2. Magnetic Resonance Imaging Based Grading of Lumbar Nerve Root Compromise

Grade Anteroposterior group
1 14 (56)
2 9(36)
3 2(8)

Oblique group p-value*
10 (45.45) 0.47
10 (45.45) 0.51
2(9.09) 0.89

Values are presented as number (%).
*A probability value p < 0.05 was considered statistically significant.

Table 3. Results

Variable Anteroposterior group
Duration of procedure (min) 21+3.2(17-27)
No. of C-arm exposures 15.5+6.5(8-30)
No. of first attempt successes 18(72)
No. of first attempt failures 7(28)
NRS pain score (3rd day) 3.3+0.7(2-4)
NRS pain score (4 wk) 35+09(2-5)
RMDAQ score (4 wk) 6.2+1.4(4-8)
Duration of relief (wk) 215 +9.6 (4-40)

Oblique group p-value*
23+2.9(19-29) 0.02
215+5.1(14-30) 0.001
21(95.5) 0.03
1(4.5)
32+0.7(2-4) 0.61
32+07(2-4) 0.27
6.5+ 1.6(4-8) 0.49
236+9.5(8-44) 0.44

Values are presented as mean + standard deviation (range) or number (%).
NRS: numeric rating scale, RMDQ: Roland Morris Disability Questionnaire.
*A probability value p < 0.05 was considered statistically significant.

lated as per Pfirrmann’s criteria, and no statistically signifi-
cant difference was inferred between the groups (Table 2).

Procedure-related parameters such as duration, the
number of C-arm exposures, and the number of first at-
tempt failures were calculated (Table 3). These parameters
showed certain differences between the groups. Duration
of the procedure was significantly longer in the oblique

group when compared to the AP group (p = 0.02). Simi-
larly, the required number of C-arm exposures was greater
in the oblique group than the AP group (p = 0.001). The
accuracy of needle placement that was assessed by satisfac-
tory spread of the radiopaque dye on the first attempt was
95.5% in the oblique group compared to only 72% in the
AP group (p = 0.03).
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Immediate symptomatic relief was seen in most of
our patients due to the local anaesthetic effect. NRS pain
score was calculated on the 3rd day following the proce-
dure. It showed a significant decrease in pain among both
groups. Furthermore, NRS pain score was calculated every
week for the first month, but functional outcome assess-
ment was delayed until the end of the first month, as pa-
tients were advised to rest and not to carry on with strenu-
ous activities. Functional outcome assessed using RMDQ
score at the 4th week showed significant improvement of
the functional status in both groups, which, however, was
short-lived.

Sequential follow-up showed a gradual decrease
in patients with pain relief every month. Moreover, ini-
tial pain relief did not predict prognosis and duration of
pain relief varied among individuals. Those patients with
pain score of more than 6 in subsequent follow-ups were
considered to have recurrence and went on for further
management. Yet, the mean duration of pain relief in both
groups showed no significant difference. On summarising,
our results showed no significant difference in clinical out-
comes, but the accuracy of oblique Scotty dog subpedicu-
lar approach was found to be higher; unfortunately, this
demanded additional time and C-arm exposures.

DISCUSSION

The literature regarding lumbar SNRBs reveals incon-
sistent information on the exact needle tip position.®
However, it is understood that the nerve exits below the
pedicle and hence targeting this region is ideal for a root
block.”” Yet, variations exist for approaching this point."”
Hence, we chose to compare 2 commonly used approaches
for needle placement and patients were grouped as per
the approaching technique.'” Even though both these
approaches have almost the same pathway of needle ad-
vancement, the procedures required to place the needle
are entirely different. The foremost difference is the C-arm
orientation. Our subject selection was strictly restricted to
patients in whom lumbar nerve roots had to be targeted,
as the two procedures were similar unlike the procedure
targeting S1 that requires certain adaptations."”

Types of disc herniation including protrusion, extru-
sion and sequestration in addition to the zones of location
in the transverse plane are well defined in the literature."”
However, disc prolapse can also be present in asymptom-
atic population.'”” Considering the fact that the relation
between the disc and the nerve root is the main cause for
symptoms, we preferred to use the MR image-based grad-
ing of lumbar nerve root compromise suggested by Pfir-

rmann et al."” This classification system incorporates all
anatomical varieties of disc prolapse and grades them ac-
cording to the nerve root compromise. Both groups in our
study consisted of patients with all three described grades
of nerve root compromise as per Pfirrmann’ criteria.

We used the NRS scoring for pain and RMDQ as-
sessment of functional status as they were simple and scor-
ing could be done just by verbal conversation."”"® To con-
firm the placement of needles using both approaches, we
injected an iodine-based contrast and checked its spread
along the nerve root in an AP view. We noticed various
patterns of contrast distribution as described in the litera-
ture."” Like many authors, we used a methyl prednisolone-
based suspension to obtain the desired effect.**"

On analysing our results, we found that the clinical
outcomes following SNRBs using both these approaches
were similar but operative parameters showed differences.
There were certain advantages and disadvantages of each
approach. The oblique Scotty dog subpedicular approach
necessitated a significantly longer duration, especially for
identifying the Scotty dog and maintaining the needle
in an “end on” position along the direction of the C-arm
throughout the procedure. This also prompted additional
C-arm exposures. On the contrary, handling of the C-arm
and the needle was undemanding, using the AP subpe-
dicular approach. In some cases, however, bony resistance
was felt before placing the needle in an appropriate posi-
tion; in such circumstances, we had to walk over the bone
towards the ideal point, looking for a giving way feeling.
Once giving way feeling was noticed, a lateral view was
taken to confirm the depth of the needle.

Our results showed that the oblique Scotty dog sub-
pedicular approach was more accurate for ideal placement
of the needle tip. This was statistically proven and should
be considered as an important factor in selecting an ap-
proach for SNRB. The duration of pain relief offered by ei-
ther of these approaches was short-lived and hence, recur-
rence is expected.'” An SNRB using these approaches can
be used as an alternative procedure for patients not willing
for surgery or presenting with an indefinite indication for
surgery. It can also be used to predict surgical outcome.”

In conclusion, we compared the operative param-
eters and clinical outcomes following lumbar SNRBs using
the AP subpedicular approach and the oblique Scotty dog
subpedicular approach. Our results showed no significant
difference between these approaches in terms of clinical
outcomes; however, the accuracy of the oblique Scotty dog
subpedicular approach was found to be higher although
this demanded additional time and C-arm exposures. We
think that both these approaches can be used under ap-
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propriate circumstances depending on the individual pref-
erence and expertise, especially when one technique fails,
the other can come in handy.
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