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ABSTRACT

Introduction: Betamethasone is a frequently used ste-
roid for epidural injection, recently incorporated in the
Uruguayan pharmaceutical market.

Aims:The aim of this study is to evaluate the efficacy
of parasagittal interlaminar and transforaminal epidural
betamethasone in unilateral lumbosacral radicular syn-
drome, utilizing the Brief Pain Inventory (BPI).

Material and methods: |s a prospective study
comparing parasagittal interlaminar and transforaminal
epidural betamethasone. Patients with chronic unilateral
lumbosacral radicular pain were included. The BPI was
administered before and one month after epidural
injections. Pain intensity was measured by the Visual
Numeric Scale (VNS, question 6 of the BPI) and the
Intensity Score. Interference of pain in daily activities
was measured by the Interference Score. Satisfactory
responses to injections were considered with a 2
points reduction in VNS. The statistical evaluation was
performed by paired an unpaired T test to continuous
data and Chi Square to evaluate proportions. A p value
less than 0.05 was considered statistically significant.

Results: Fifty four patients were treated with epidur-
al betamethasone. In 29 the parasagittal interlaminar
route was utilized while 25 were treated by the trans-
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RESUMEN

Introduccién: La betametasona es un esteroide uti-
lizado en las inyecciones epidurales, de reciente incor-
poracion en Uruguay.

Objetivos: Evaluar la eficacia de la inyeccion epidural
de betametasona administrada por los abordajes inter-
laminar parasagital y transforaminal en pacientes con
dolor radicular lumbosacro unilateral crénico, utilizando
el Inventario Abreviado de Dolor.

Material y método: Estudio prospectivo aleatorizado
gue compara la administracion de betametasona por
ambos accesos, interlaminar parasagital y transforami-
nal. El IAD se aplico previamente y al mes de las inyec-
ciones epidurales. La intensidad del dolor se midi6 por
la Escala Visual Numeérica (EVN) obtenida de la pregunta
6 del IAD y el indice de Intensidad. También se midié la
interferencia funcional producida por el dolor mediante
el indice de Interferencia. Se establecid como respuesta
satisfactoria un descenso de 2 puntos en la EVN basal al
mes de los procedimientos, definiendo a estos pacientes
como respondedores. Se utilizo la prueba t de Student y
de Chi cuadrado para el analisis estadistico, tomando un
valor de p < 0,05 como significancia estadistica.

Resultados: Un total de 154 pacientes recibieron
betametasona epidural. En 29 de ellos se realizd un
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foraminal route. A 20 % reduction in baseline VNS was
observed with the interlaminar route and 36 % reduction
with transforaminal approach. Intensity and Interference
Scores were also reduced. This reductions were statisti-
cally significant when comparing to baseline data (paired
t test) but differences between groups were not signifi-
cant (unpaired t test). However the number of positive
responses as defined above was greater in the transfo-
raminal group, 64 % versus 38 % in the interlaminar
group, statistically significant difference using the Chi
Square analysis (p = 0.01).

In patients with positive responses, interlaminar and
transforaminal betamethasone produce clinical and sta-
tistically significant reductions in pain intensity and inter-
ference, without difference between groups.

Conclusion: Epidural betamethasone produced a
reduction in pain intensity and interference utilizing
the BPI, by the two routes utilized to access the epi-
dural space. Although no statistically differences were
observed in this reductions between groups, the fre-
quency of positive responses were higher when the
drug is administered by the transforaminal route. Epi-
dural interlaminar parasagittal betamethasone injection
is a reasonable alternative to the transforaminal route,
without the neurologic complications described utilizing
this technique.

Key words: Epidural steroid injections, lumbar radicular
pain, betamethasone.
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INTRODUCTION

The epidural steroid injection is one of the procedures
that we used with more frequency in the treatment
of the lumbar radicular pain in our service (1).
Betamethasone is a steroid of wide use for epidural
application in the world, of recent incorporation to the
vade mecum of our country (2-4).

The steroid injection in the epidural space is
performed more frequently through the interlaminar
or transforaminal routes (5). Scientific evidences
of which approach is more effective than the other
are not available, although there is the perception
that the transforaminal route obtains better results
because it concentrates more steroid in the disc-
radicular conflict zone (6,7). In spite of this, it is
known that the route involves a higher potential risk
of neurological injuries, caused by medullary ischemia
secondary to injury of the radiculomedullary artery.
This injury has been associated with vascular spasm

f 3

abordaje interlaminar parasagital y en 25 transforaminal.
La betametasona administrada por la via interlaminar
parasagital redujo la puntuacion en la EVN un 20 %, y
por la via transforaminal en un 36 %. Estas diferencias
fueron estadisticamente significativas cuando se com-
pararon los datos basales y los obtenidos al mes de
los procedimientos (prueba t de Student para muestras
pareadas), sin encontrarse diferencias estadisticamente
significativas entre grupos (prueba t de Student para
muestras independientes). Los indices de Intensidad e
Interferencia también fueron reducidos por la inyeccion
epidural de esteroides, sin diferencias significativas entre
ambos accesos. La frecuencia de respuestas satisfac-
torias fue mayor en el grupo tratado por via transfo-
raminal, 16/25 (64 %) frente a 11/29 (38 %) en el
grupo tratado por via interlaminar, diferencia estadisti-
camente significativa, con un valor de p = 0,01 (prueba
de Chi cuadrado). En aquellos pacientes definidos como
respondedores, la betametasona administrada por los
dos abordajes produjo una reduccion clinica y estadisti-
camente significativa del dolor y de su repercusion evalu-
ados por el IAD, sin encontrarse diferencias significativas
entre los abordajes.

Conclusion: La inyeccion de betametasona epidural
administrada por via interlaminar parasagital y transfo-
raminal redujo la intensidad del dolor y su interferen-
cia funcional en pacientes con dolor radicular croénico.
Los abordajes interlaminar parasagital y transforaminal
fueron similares en eficacia, aunque con una frecuen-
cia de respuestas satisfactorias mayor en los pacientes
tratados por via transforaminal. La inyeccion interlaminar
parasagital de esteroides es una alternativa valida a la via
transforaminal, sin sus riesgos neurolégicos.

Palabras clave: Inyecciones epidurales de esteroides,
dolor radicular lumbar, betametasona.
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or vascular occlusion; the latter could be related to
the size of particles of the injected steroid (8). In this
sense, betamethasone is the steroid that shows
the smaller size particles, and in this way, it could
have a better profile of security than triamcinolone,
the most frequently used agent for these injections
in our settings (9).

The objective of our study was to evaluate the
effectiveness of the epidural injection of betamethasone
under x-ray guidance, in patients with unilateral lumbar
radicular pain, by the parasagittal interlaminar and
transforaminal approaches, using the Brief Pain
Inventory (BPI) as a tool of results evaluation. For
the parasagittal interlaminar variant, the distribution
pattern of the contrast in the anterior epidural space
and the presence or absence of radiculogram, as well
as of paresthesia or homolateral pain during the steroid
injection were also studied. In addition, the profile of
side effects and complications of the technique was
studied.
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MATERIAL AND METHOD

This is a prospective randomized study to evaluate
the effect of the epidural injection of betamethasone
using the parasagittal interlaminar and transforaminal
approaches under radioscopy, in a selected population
with unilateral lumbar radicular pain because of
disc herniations, lumbar disc protrusions or lumbar
spinal stenosis. The Brief Pain Inventory (BPI) was
used to evaluate pain in selected patients. This self-
administered questionnaire allows patients to quantify
the intensity of their pain and the degree in which it
interferes with emaotional and functional aspects. In
addition, the questionnaire consists of additional items
evaluating the subjective level of relief that the treatment
provides, the location of the pain and its description.
The questionnaire is based on questions regarding pain
intensity and how this affects different aspects of the
person’s life, rating from O to 10. The analysis of both
dimensions allows to obtain the Intensity and Interference
Scores. The Intensity Score arises from averaging
the responses related to the intensity of pain, while the
Interference Score results from averaging the responses
related to the functional and affective consequences that
such pain produces (10-12). The question number 6
of the questionnaire refers to the intensity of the pain
at the moment at which the questionnaire is applied,
and it can be equivalent to the application of the Verbal
Numerical Scale (VNS), usually used as a tool of intensity
assessment. The questionnaire was applied before the
performance of the procedure, which was considered
the baseline situation, and it was repeated in the follow-
up one month after the procedure.

The inclusion criteria were: patients with lumbosacral
radicular syndrome of 6 or more months of evolution,
with a Magnetic Resonance Imaging (MRI) with evidence
of disc herniations, disc protrusion or spinal stenosis,
with poor response to the pharmacologic treatment for
at least 1 month. A decrease of 2 points or more in

the VNS (question 6 of the questionnaire) one month
after injection was considered a satisfactory response
to epidural steroid (13).

The following exclusion criteria were considered:
patients under 18 years old and over 80 years old,
pregnant women and patients with low back pain
without radicular radiation, bilateral lumbar radicular
pain and previous spine surgery.

The study was approved by the Committee of Ethics
of the University Hospital. All the patients signed the
informed consent usually used for the procedure.

The procedure was performed in the surgical
room. A peripheral venous catheter was placed with
the patient on ventral decubitus position. Asepsis
was conducted with alcoholic chlorhexidine and the
local anesthesia was performed with 0.5 % lidocaine.
Eighteen 3 2 or 4 34 inches tuchy needles (depending
on patient size) were used for the parasagittal
interlaminar technique. In the anteroposterior
radioscopic view, the needle was inserted into the
L,s or Lg-S, interlaminar spaces, using the tunnel
vision technique, homolateral parasagittal of the side
corresponding to the radicular pain (Figure 1). Loss
of resistance was performed with saline. In the lateral
view, a 4 mL contrast injection (Omnipaque®) was
administered and the presence of anterior, posterior
or both epidurograms was recorded (Figure 1). In the
anteroposterior view the presence of radiculogram was
recorded (Figure 1). A vial of betamethasone (12 mg
of a mixture of phosphate and betamethasone acetate
in 2 mL of solution) was then administered diluted
with 3 mL of 0.5% lidocaine (total solution: 5 mL).
The technical quality of the procedure was determined
with the presence of paresthesia or concordant pain
during the injection, and radiological data such as
presence of radiculogram (Figure 1). Twenty two,
3 Y2 or 4 %4 inches quincke needles were used in
the transforaminal group and inserted using the
oblique, lateral and anteroposterior radiological views.

Fig. 1. Left: parasagittal interlaminar approach L.-S,. On the left, the lateral radioscopic approach is shown, with the
Tuohy needle in the epidural space. The injected contrast is distributed through the anterior and posterior epidural spaces.
On the right is the anteroposterior radioscopic approach, with the Tuohy needle lateralized to the left. Contrast injection
allows to show the epidurogram in this approach and the radiculogram of the left roots L,, L, and S,.
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The final position of the needle in the oblique view was
the subpedicular zone, while in the lateral view was the
anterior superior angle or the roof of the neuroforamen,
in the so-called safety triangle (Figure 2). The contrast
volume injected was equivalent to the performed in
the interlaminar group, obtaining a radiculogram and
epidurogram after the injection (Figure 2). The solution
of betamethasone was the same used in the interlaminar
group, injecting the total volume of the solution in one or
two levels, depending on clinical criteria.

Before the procedure and 4 weeks after it the
following data were measured: pain intensity by the VNS
(question B) and Intensity and Interference Scores. The
determination of a positive response was established
as a decrease of 2 points or more in the VNS. The
percentage of patients with positive or negative
responses was established.

The data are shown as the mean and its standard
deviation. Student t test for paired and independent
samples was used, according to the case, and the Chi
square test for the statistical evaluation of proportions.
A value of p < 0.05 was considered statistically
significant. The graphs and the statistical analysis were
performed with the program Graphpad Prism version
7.0.

RESULTS

A total of 64 patients with unilateral lumbosacral
radicular pain were included in the study between January,
2016 and November, 2017. Ten patients who received
the treatment did not return for the follow-up (3 by
parasagittal interlaminar approach, 7 by transforaminal
approach). The mean age of the patients was of 571 years.
Regarding sex, 32 patients were females and 8 patients
were males. The mean time of pain evolution was
29 months. All the patients showed disc protrusions in

spaces L4 /L5 and L5/51 with variable degrees of canal
stenosis in the MRI. None of the treated patients had disc
herniation. A total 29 out of 54 patients were treated with
betamethasone by parasagittal interlaminar approach and
25 out of 54 patients by the transforaminal approach.
Betamethasone administered by the parasagittal
interlaminar approach reduced the score in the VNS by
20 %, 7.7 £ 1.5 to 6.2 + 3,1 (statistically significant
difference, p = 0,03, Student t test for paired samples)
and by the transforaminal approach 36 %, of 8.3 =
1.5 to 5.3 = 3.3 (p = 0.0001). Figure 3 shows the
normalized values of VNS (that is, showed as percentage
of change) of both groups, at baseline and one month
after treatment. Although the percentage of change is
greater in patients in whom the transforaminal approach
was used compared with the interlaminar approach, this
difference is not statistically significant (p = 0.13, Student
t test for independent samples).

Intensity and Interference Scores were also reduced
by the epidural steroid injection (Figures 4 and 9).
Betamethasone administered by the parasagittal
interlaminar approach produced a statistically significant
reduction of the Intensity Score from 7.2 = 1.2 to
5.8 + 2.1 and the Interference Score from 7.0 +1.8
to 5.8 + 2.5 (p = 0.002 and p = 0.01, respectively;
Student t test of paired samples). Betamethasone
administered by the transforaminal route decreased the
Intensity Score from 7.7 + 1.6 to 5.7 + 2.4 and the
Interference Score from 7.7 + 1.7 to 6.3 + 3, statistically
significant reduction (p = 0.0002 and p = 0.008,
respectively). No statistically significant differences were
found between both approaches when comparing the
reduction of both scores.

The percentage of positive responses was higher
in the transforaminal group compared with the
parasagittal interlaminar approach. The proportion
of positive responses in the parasagittal interlaminar
and transforaminal approaches were 11/29 (38 %)

Fig. 2. Right: transforaminal approach L.-S,. On the left, the Quincke needle with its end located in the anterior superior

angle of the corresponding neuroforamen is shown. Contrast injection draws the anterior epidural space. On the right,

the anteroposterior radioscopic approach is shown, with the corresponding epidurogram and radiculogram of the right

L. root.
5
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Fig. 3. Variation of the scores on the Verbal Numerical
Scale (VNS) compared to baseline values as normalized
data, one month after interlaminar (IL, n = 29) and trans-
foraminal (TF, n = 25) betamethasone injections. No signifi-
cant differences in the variations of the VNS between both
approaches were found (Student t test for independent
samples).
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Fig. 5. Variation of the Interference Score results compa-
red to baseline values as normalized data, one month after
the epidural betamethasone injections by the interlaminar
(IL, n = 29) and transforaminal (TF, n = 25) approaches.
No significant differences in the variations in the Interfe-
rence score between both approaches (Student t test for
independent samples).

and 16/25 (B4 %) respectively, statistically significant
difference with p = 0.01 (Chi square test).

When the changes in the VNS and the Interference
Score of those patients whose responses were
considered positive using betamethasone interlaminar
or transforaminal (11 and 16, respectively] were
compared, no differences were found for any of these
parameters (Figures 6 and 7).

The score in the VNS of the patients treated with
betamethasone by interlaminar route changed from
8.4 £ 1.4 to 3.2 + 3, which is equivalent to 61 % of
improvement, whereas the Interference Score hanged
from 6.5 + 2.2 to 4.5 + 2, which is equivalent to
30 % of improvement. In the case of betamethasone

Fig. 4. Variation of the Intensity Score results compared
to baseline values as normalized data, one month after the
epidural betamethasone injections of by the interlaminar
(IL, n = 29) and transforaminal (TF, n = 25) approaches.
No significant differences in the variations of the Intensity
Score were found between both approaches (Student t test
for independent samples).

administered by transforaminal route, the VNS went
from of 8.7 £ 1.1 to 3.3 = 2.3, which is equivalent to
63 % of improvement, whereas the Interference Score
decreased from 7.13 = 2.1 to 4.75 = 3.1, which is
equivalent to 33 % of improvement.

Figure B shows the changes observed in the intensity
of pain in the patients who showed positive responses
in both groups, expressed as percentage of change. In
both groups patients pain changed from intense to mild
pain. Therefore, considering separately the group from
“responders”, pain went from high to mild intensity in
both groups, with an improvement of 2 points in terms
of the functional impact of pain measured with the
Interference Score (Figure 7). No statistically significant
differences in the results were found comparing both
approaches when the patients with positive responses
were considered separately.

The technical quality of the epidural steroid injection
was evaluated in 21 out of 26 procedures performed
with the parasagittal interlaminar approach. Anterior
epidurograms, that is, achievement of the solution on
the ventral epidural space, was obtained in 15 (71 %) of
the patients (Figure 1 left); 17 (85 %) patients referred
pain or paresthesia in the radicular territory during the
injection, and a radiculogram was found in 12 (60 %)
patients.

No complications of procedures were found in this study.

DISCUSSION

To the best of our knowledge, this study is the first
one comparing the interlaminar and transforaminal
epidural approaches using the BPI as a tool for assessing
outcome. This inventory has been used in our Service
for 5 years: it is a useful tool to evaluate the results of
analgesic treatments performed (11).

A single injection of betamethasone into the lumbar
epidural space through the parasagital interlaminar and
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Fig. 6. Variation of the scores in the Verbal Numerical Sca-
le (VNS) compared to baseline values as normalized data,
one month after the epidural injections of betamethasone
by the interlaminar (IL, n = 11) and transforaminal (TF,
n = 16) approaches, including only patients considered
as responders (variation in 2 points of the VNS compared
to the baseline value). No significant differences in the va-
riations of the VNS between both approaches were found
(Student t test for independent samples].

transforaminal routes, resulted in a slight, but statisti-
cally significant, improvement in pain intensity and its
functional impact in patients with unilateral chronic lum-
bosacral radicular syndrome. No statistically significant
differences in these data regarding the administration
of betamethasone were found when comparing both
approaches.

It is well known that there are patients who, for different
factors, do not show satisfactory responses to steroid
injections administered by any approach. Factors such as
long times of evolution and previous psychological aspects
such as anxiety, depression or high levels of catastrophism
influence the satisfactory analgesic responses (14-16).

Moareover, the type of injury found in the MRI can
influence in a lower response, because the best
analgesic responses to steroid injections are found in
patients with disc herniations (5).

Patients in our sample showed times of pain
evolution longer than 2 years, being the injuries found
in most of the cases lumbar disc protrusions and
variable degrees of spinal stenosis, and in no case disc
herniations. The role of psychological factors such as
depression, anxiety or catastrophism in the outcome of
steroid injections has not been assessed, being such
evaluation part of an ongoing study.

When those patients whose pain intensity was
reduced by 2 points in the BPI are discriminated, and
responders are separated from non-responders, we
found that epidural injection by parasagittal interlaminar
route shows 38 % of positive responses compared to
64 % when the transforaminal route is used, statistically
significant difference.

This reflected a tendency to a more effective analgesic
response when betamethasone is administered by the
transforaminal route.

Although these outcomes are below those found in
other studies, which ranges between 75 % and 80 %

Fig. 7. Variation of the Interference Score results com-
pared to baseline values as normalized data, one month
after epidural betamethasone injections by interlaminar
(IL, n = 11) and transforaminal (TF, n = 16) approaches,
including only patients considered as responders (variation
in 2 points of the VNS compared to baseline). No signifi-
cant differences in the variations in the Interference Score
between both approaches were found (Student t test for
independent samples).

of efficacy, our results show the success of a single
injection, whereas in other studies it is frequent that
repeated steroid injections are evaluated (5).

Those patients who were classified as “responders”
using the VNS showed clinically a significant change
in pain intensity and its functional repercussion. In
them, pain changed from severe pain (8-9 in the
VNS] to low pain (3 in the VNS) with a reduction
of 2 points in the Interference Score. The observed
improvement did not show clinical nor statistically
significant according to the approach used for the
epidural injection in this group of patients.

Comparison of parasagittal and transforaminal
epidural injections has been studied by other authors.
Candido, in 2008, describes parasagittal interlaminar
epidural approach and finds efficacy similar to the
observed with the transforaminal approach. This
finding is reproduced by other authors, therefore,
it is suggested as an alternative technique to the
transforaminal approach without its neurological risks
(17,18).

A potential factor to explain the smaller percentage
of acceptable responses using the parasagittal
interlaminar approach in our study is the use of a
smaller volume of solution (5 mL) than the usually used
in this route (8 to 10 mL). Nevertheless, a volume
from 2.5 to 5 mL is usually used in the transforaminal
route, which could explain a greater availability of the
steroid in the zone of disc-radicular conflict. The use
of greater injected volumes of solution in the epidural
space is related to better analgesic responses,
probably by an effect of dilution and/or washing of
algogenic substances of the epidural space (19).

Another factor that can potentially explain a
smaller percentage of success with the parasagittal
interlaminar approach is the access of the solution to the
anterior epidural space (75 %). In the study conducted
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by Candido, this approach showed a 100 % reach to the
anterior epidural space, which could not be reproduced
in the present study (17).

CONCLUSION

A single lumbar epidural injection of betamethasone
in patients with lumbosacral radicular syndrome
clinically produced a short-term significant reduction
of the intensity of pain and its functional repercussion
in approximately half of the treated patients. The
transforaminal approach showed with more frequency
positive responses than the parasagittal interlaminar
approach. The techniques were safe, not finding
important complications or side effects.
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