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Analysis of 3 Routes of Administration of Experts = 2,100
Epidural Injections in Lumbar Disc Herniation

Articles excluded by title and/or abstract Potential articles
n=1,700 n=240

Laxmaiah Manchikanti, MD', Emilija Knezevic?, Nebojsa Nick Knezevic, MD, PhD?,
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Salahadin Abdi, MD, PhD>, Alaa Abd-Elsayed, MD®, Alan D. Kaye, MD, PhD’, and Abstracts reviewed

Joshua A. Hirsch, MD* Pain Physician 2021; 24:425-440 n=240
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Objectives: To assess the efficacy of 3 -
routes of administration of epidural

injections for lumbar disc herniation, e e
including 21 RCTs 1
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Study name Statistics for each study Difference in means and 95% CI Study name Statistics for each study Difference in means and 95% Cl
Difference  Standard Lower Upper Difference  Standard Lower Upper
in means error Variance  limit limit Z-Value p-Value in means error Variance  limit limit Z-Value p-Value

Manchikanti et al. 2014 TF -4.200 0.129 0017 -4.453 -3.94T7 -32558  0.000

Singh et al. 2017 -4.050 0.142 0020 -4328 -3772 -28521 0.000
Kamble et al. 2016 -4.500 0127 0016 -4.749 -4251 -35433  0.000 Vad et al. 2002 7.200 0.220 0048 -7631 -6769 -32727  0.000
Singh et al. 2017 -4.050 0.102 0010 -4250 -3.850 -39.706  0.000

Amr 2011 -3.300 0.135 0018 -3565 -3035 -24444 0.000
Amr 2011 -3.700 0.100 0010 -389% -3504 -37.000 0.000
Kennedy et al. 2014 D 5,680 0.288 0083 6244 5116 -19.722 0.000 Ghai e? al ?014 4,200 0.228 0052 -4647 -3753 18421 0.000
Kennedy et al. 2014T 8610 0313 0088 727 5957 21118 0000 Manchikanti etal. 2014 TF 4100  0.161 0026 -4416 -3784 -25466  0.000

Ghai et al. 2014 -3.800 0.247 0061 -4.283 -3317 -15416  0.000 0.074 0005 -4.352 -4062 -56904  0.000
Rados et al. 2011 -3.600 0.309 0095 -4.206 -2994 -11650 0.000

0052 0003 -4258 4054 -79657  0.000
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Study name Statistics for each study Difference in means and 95% CI Statistics for cach study Difference in means and 95% Cl

Difference Standard Lower Upper Difference  Standard Lower Upper
in means error Variance limit limit Z-Value in means error Variance  limit limit Z-Value p-Value

Amr 2011 -37.000 1600 2560 -40.136 -33.864 -23.125 Singh etal 2017 -18.250 0996 0892 -20202 -16208 -18323  0.000

Kamble et al. 2016 -20.900 0.489 0239 -21.850 -19941 -42714 Vad et al. 2002 -13.300 0280 0078 -13849 -12751 47500  0.000

Ghai et al. 2014 -13.000 1095 1199 -15.146 -10854 -11872 Amr 2011 -16.000 2476 6131 20853 11147 6462 0000

Rados et al. 2011 -14.000 2386 5693 -18676 -9324 -5868 Ghai etal. 2014 -14.000 1095 1199 16146 -11.854 -12785 0000

Singh et al. 2017 38,000 0917 0841 -39797 -35203 -41439 Manchikanti etal. 2014 TF -13.500 0768 0590 -15005 -11.995 -17578  0.000

Manchikanti etal. 2014 TF -16,100 0610 0372 -17.296 -14904 -26393 @ ‘ii“" 0.061 -14.169 '”-fﬂijbbw 0.000
0325 0106 -22.164 -20889 -66.188
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Single-arm meta-analyses testing the effects of transforaminal epidural steroid injections on
pain and functionality at 6 and 12 months.

Change in pain level at 6 months
Change in functionality level at 6 months
Change in pain level at 12 months

Change in functionality level at 12 months
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Control Epidural Stercid Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Waeight WV, Random, 95% C) IV, Random, 935% Cl
Manchikant ef al. 2014 41 08 60 -55 0 B0 Hot estirmable
Ghal et al 20015 -3.55 045 69 -495 035 B9 4956% 3182326 4.3
Okrmen el al, 2017 1.5 1.1 60 -32 105 B0 504% 1.57 [1.16,1,98)

Total (95% CI) 189 189  100.0% 2.69 [0.48, 4.00)
Heterogeneity: Tau®= 2 48, Chi®= 3084 df=1 (P < 0.00001); ®= 97%
Test for overall effect £= 2.39 (P = 0002) Favours lcontrol  Favours [

Control Epidural Steroid Std. Mean Difference Std. Mean Difference 378 pts ]

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Manchikanti et al, 2014 142 148 B0 -16.1 1 B0 3 1.24 0B85, 1.64]
Ghai et ; 1155 115 69 1325 08 64 20
Okrnen gt al. 2017 35 76 B0 283 44 60 ¥ 16912.19,3.19]

Total (95% Cl) 188 189 10:0.0% 1.84 [1.06, 2.62)]
Heterogeneity. Tau®= 0.43; Chi*= 20,38, df= 2 (P < 0.0001), "= 90%
Test for overall effect Z= 4.64 (P = 0.00001)

B

Dual-arm meta-analyses testing the effects of interlaminar epidural steroid injections on pain
and functionality at 6 and 12 months_ - Control Epidural Steroid Std. Mean Difference Std. Mean Difference

Mean SD Total Mean SD Total We [ W, =1 IV, Random, 95% C)
42 08 B0

A. Change in pain level at 6 months igame T S @ 4 4 % e ueedin o

Okmen et al 2017

B. Change in functionality at 6 months | P« _
Testfor cverall effect ( avours [control] Favours [steroid)
C' C hange In pal n at 1 2 months C Control Epidural Staroid Std. Mean Differance Std. Maan Difference
Study or Subgroup Mean 5D Total Mean S0 Total Weight IV, Random, 95% Cl  Year IV, Random, 95% C1
D. Change in functionality at 12 months FSaREE I ey

Okmen el al 2017 T8 T 60 -235 GO % 230 1.84, 2.77)

Total (95% CI) 189 185 100.0% 1.86 [1.25, 2.47]
Heterogenaity: Taw'= 0.24; Ch*= 1232, df= 2 (P = 0.00%); P= 84%
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Study name Statistics for each study Difference in means and 95% CI Statistics for each study Difference in means and 95% Cl

Difference Standard Lower Upper )
in means error  Variance limit  limit Z-Value p-Value Difference  Standard Lower Upper

in means error Variance limit limit Z-Value p-Value
Manchikant et al. 2014 IL -5.500 0.129 0017 5753 -524T7 -42636 0.000
Ghai et al. 2015 4950 0.170 0020 -5283 4617 -20118  0.000 Manchikanti et al. 2014 IL -4.600 0.026 0001 -4651 -4549 -176.923  0.000
Okmen & Okmen 2017 -3.100 0.136 0018 -3367 -2833 -22794 0.000 Ghai et al. 2015 -5.400 0259 0.067 -5.908 -4.892 -20.849 0.000
Rados et al. 2011 -2.900 0.362 0431 -3610 -2190 -8011  0.000 Okmen & Okmen 2017 -2.900 0.161 0026 -3216 -2584 -18.012  0.000
Ghai et al. 2014 -4.210 0.371 0138 4937 -3483 -11.348  0.000 Ghai et al. 2014 4200 0.707 0500 -5586 -2814 -5941 0000

Candidoetal 2013ML 1890 0362 0154 -2656 1122 4821  0.000 Candido et al. 2013 MIL 4850 035 0123 2536 -1164 5286  0.000
Candido et al, 2013 PIL 0361 0130 4098 2682 9391 0,000

Kamble et al. 2016 0 0492 0037 BG76 3224 16750 0,000 Candido et al. 2013 PIl 410 0385 0148 -4165 -2655 -8857  0.000
0070 0005 -4.323 4050 -59936  0.000 0026 0001 -4505 -4.495-178.926  0.000
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Study name Statistics for each study Difference in means and 95% CI
Difference Standard Lower Upper

in means error Variance  limit limit 2-Value p-Value

Manchikanti et al. 2014IL  -16.100 0.129 0.017 -16.353 -15.847 124806  0.000

Ghai et al. 2015 -13.250 0.108 0.012 -13.462 -13.038 -122685  0.000

Okmen & Okmen 2017 -26.300 0.568 0.323 -27.413 -25.187 -46.303  0.000

Ghai et al. 2014 -13.000 0.840 0705 -14646 -11.354 -15484  0.000

Statistics for each study Difference in means and 85% Cl

Difference Standard Lower Upper
in means error Varlance  limit limit 2Z-Value p-Value

Manchikanti et al. 2014 IL -16.600 0.129 0.017 -16.853 -16.347 -128.682 0.000

Ghai et al. 2015 -13.400 0.138 0.019 -13.670 -13.130 -97.101 0.000
Okmen & Okmen 2017 23.500 0.736 0542 -24943 22057 -31929  0.000

Ghai et al. 2014 -14.000 1060 1124 -16078 -11.922 -13208  0.000
Rados et al. 2011 -12.000 0.301 0091 -12590 -11.410 -30.867  0.000 Candido et al. 2013 Mil 6.040 1.220 1488 8431 3649 4951 0000
Candido et al 2013 Mil 8700 1279 1636 -11207 6193 -6802 0000

Candido et al. 2013 PIL 4320 1.340 1796 -27.546 -22.294 -18.597 0.000
Candido et al. 2013 Pl -24.500 1.266 1603 -26981 -22019 -19.352 0.000 0.093 0.009 -15.408 -15.045 -164.398 0.000

Kamble et al. 2016 - Q0 0812 0659 -17.091 -13.909 -19.089  0.000
0.078 0.006 -14 653 -14.347 185770  0.000 D Yo
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Single-arm meta-analysis testing the effects of interlaminar epidural steroid injections on
pain and functionality at 6 and 12 months.

A. Change in pain level at 6 months
Change in functionality level at 6 months
Change in pain level at 12 months

Change in functionality level at 12 months
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Teti It i 0,
Statistics for each study Difference in means and 95% CI Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper D_iﬂerence Standard . Lc.uwgr U;_ipt_er
in means error  Variance limit  limit Z-Value p-Value in means error  Variance limit  limit Z-Value p-Value

Manchikanti et al. 2012 -4.200 0.065 0.004 -4.327 4073 64615 0.000 Manchikanti et al. 2012 -4.300 0.129 0.017 -4553 -4.047 -33.333  0.000

O
Kamble et al. 2016 -3.700 0037 0001 -3773 -3627 -100000  0.000 Singh et. al 2017 -4.330 0237 0056 -4795 -3.865 -18270  0.000 -
Singh et al. 2017 4500 0.221 0.049 -4933 4067 -20362 0000 *

(3835) o00:2 0001 -3899 -3774 120565  0.000

0.113 0.013 -4529 -4.085 -38.012 0.000
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Study name Statistics for each study Difference in means and 95% CI Study name Statistics for each study Difference in means and 95% Cl

Difference Standard Lower Upper

Diffe Standard L u
in means error Variance limit limit Z-Value p-Value Tlerence noer bl il

in means error Variance  limit limit Z-Value p-Value

Manchikanti etal. 2012 -13.700 0.349 0.122 -14.384 -13.016 -38.255  0.000 Manchikanti et al. 2012 -12.600 0.299 0089 -13.186 -12.014 -42.140  0.000

Kamble et al. 2016 -16.400 0.052 0.003 -16.502 -16.298 -315.385  0.000 Singh et al. 2017 -25.575 0.617 0.380 -26.784 -24.366 -41.477  0.000

Singh etal. 2017 -25.475 1.100 1210 -27.631 -23.319 -23.158  0.000 @ 0.269 0072 -15.597 -14.543 -56.015  0.000
0.003 -16.462 -16.261 -318.461  0.000 D — foromend
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Single-arm meta-analysis testing the effects of caudal epidural steroid injections on pain and
functionality at 6 and 12 months.

A. Change in pain level at 6 months

B. Change in functionality level at 6 months
c. Change in pain level at 12 months

D. Change in functionality level at 12 months



A Comparative Systematic Review and Meta-
Analysis of 3 Routes of Administration of
Epidural Injections in Lumbar Disc Herniation

Laxmaiah Manchikanti, MD', Emilija Knezevic?, Nebojsa Nick Knezevic, MD, PhD?,
Bramha Prasad Vangala, MBBS*, Mahendra R. Sanapati, MD', Srinivasa Thota, MD',
Salahadin Abdi, MD, PhD>, Alaa Abd-Elsayed, MD¢®, Alan D. Kaye, MD, PhD’, and

Joshua A. Hirsch, MD* Pain Physician 2021; 24:425-440

Conclusions

O Epidural injections with local anesthetic and steroids showed Level |
evidence for transforaminal and interlaminar approaches, whereas with
local anesthetic alone Level |l evidence was demonstrated

0 Caudal epidural injections showed Level |l evidence with local anesthetic
with steroids or local anesthetic alone




Epidural Injections for Lumbar Radiculopathy or
Sciatica: A Comparative Systematic Review and Computerized and manualsearch of
Meta-Analysis of Cochrane Review et 22000

Laxmaiah Manchikanti, MD', Emilija Knezevic?, Nebojsa Nick Knezevic, MD, PhD?, Articles excluded by title and/or abstract Potential articles
Mahendra R. Sanapati, MD', Srinivasa Thota, MD', Alaa Abd-Elsayed, MD? and n=1,700 n=240
Joshua A. Hirsch, MD?®

Pain Physician 2021; 24:E539-E554

Abstracts reviewed
n=240

O Objectives: To assess the efficacy of 3
categories of epidural injections for

lumbar radiculopathy or sciatica S —

n =185

performed utilizing saline with steroids, |
local anesthetic alone, or steroids with Manuscrits considered for inclusion
local anesthetic, including 21 RCTs

Manuscripts not meeting inclusion
criteria

n =51

Manuscripts considered for
inclusion (after exclusion of duplicates)
n=21

Caudal=7
Interlaminar = 10
Transforaminal = 12




2A LA LAS
Study or Subgroup SD Total SD Total

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% Cl

Ghaietal. 2015 . 34 1.75 35
Manchikanti et al. 2012 . : 60 -43 13 B0
Manchikanti et al. 2014 IL . . B0 -45 1 60
Manchikanti etal. 2014 TF . . 60 -41 1.3 60
Okmen & Okmen 2017 . . 50 -3.2 1.05 48

Total (95% CI) 264 263
Heterogeneity: Tau*= 0.56; Chi*=58.13, df=4 (P < 0.00001); F=93%
Test for overall effect: Z=0.56 (F = 0.58)

-0.88 [-1.38, -0.39)
0.07 [-0.28, 0.43]
0.36 [-0.00, 0.72]

-0.16 [-0.52, 0.20]
157 [1.11, 2.02)

0.19 [-0.49, 0.87]

2 0
Favours [LA] Favours [LAS]

2B
Statistics for each study

Difference Standard Lower Upper
in means error Variance limit limit Z-Value

Manchikanti et al. 2012 -4.200 0.174 0.030 -4541 -3859 -24138
Manchikanti et al. 2014 TF -4.400 0.155 0.024 -4704 -4096 -28405
Manchikanti et al. 2014 IL -4.100 0.155 0024 -4404 -3796 -26452
Ghai et al. 2015 -5.000 0.274 0.075 -5537 -4463 -18.248
Okmen & Okmen 2017 -1.500 0.156 0.024 -1806 -1.194 -9615

0.077 0.006 -3.787 -3.487 -47.525

Helerogpenedy T o 1gquaed

-
r
r
==

*

Tau Slandard
Gvalue HQ] Povslue ogueed Squased Emos

4 0 000 ¥ 48 1 1427

Difference in means and 95% ClI

2C

Study name Statistics for each study

Difference Standard Lower Upper
in means error Variance limit limit Z-Value

Manchikanti et al. 2012 -4.200 0.065 0.004 -4327 -4073 -64815
Manchikanti et al. 2014 TF -4.100 0.168 0028 -4429 -3.771 -24405
Manchikanti et al. 2014 IL -4.500 0.129 0017 -4753 -4247 -34.884
Ghai et al. 2015 -3.500 0.295 0.087 -4078 -2922 -11.864

Okmen & Okmen 2017 -3.200 0.152 0023 -3498 -2902 -21.053
@ 0.051 0003 -4204 -4005 -80.749
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Pain Physician 2021; 24:E539-E554
527 pts.

Change in pain level using
NRS from baseline at 6
months.

A) Change in pain level at
6 months (local
anesthetic vs. local
anesthetic with
steroid).

Change in pain level at
6 months (local
anesthetic).

Change in pain level at
6 months (local
anesthetic with
steroid).




3A LA LAS Std. Mean Difference Std. Mean Difference . —

Study or Subgroup Mean SD Total SD Total IV, Random, 95% Cl IV, Random, 95% Cl Pain Physician 2021; 24:E539-E554
Ghai etal. 2015 13 675 34 55 35 0.64 0.16,1.13] -

Manchikanti et al. 2012 437 595 B0 59 B0 0.08 [-0.27, 0.44] -

Manchikanti et al. 2014 IL -142 565 60 47 60 0.36 [0.00,0.72] "
Manchikanti etal. 2014 TF -14.7 575 60 5.95 60 -0.17 [0.53,0.19] T 527 pts .

Okmen & Okmen 2017 -95 7.6 50 4.4 48 267[212,3.22)

Total (95% CI) 264 263 0.70 [-0.11, 1.51]
Heterogeneity: Tau®= 0.81; Chi*= 78.94, df= 4 (F < 0.00001), F= 95% t

Test for overall effect: Z=1.68 (P = 0.09) ’ Fajv%urs [LA] Favours [LAS] Change in functionality Ievel
3B using ODI from baseline at 6

Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper m o n t h S .

in means error Variance limit limit 2Z-Value

Manchikanti et al. 2012 -13.700 0.045 0.002 -13.788 -13.612 -304.444
Manchikanti et al. 2014 TF -14.700 0.742 0551 -16.154 -13.246 -19.811

A) Change in functionality

O
==
Manchikanti etal. 2014 1L -14.200 0729 0531 -15629 -12.771 -19.479 - |eve| at 6 months (local
-

Ghai et al. 2015 -13.000 1.150 1.323 -15254 -10.746 -11.304

Okmen & Okmen 2017 9500 1070 1145 -11597 -7403 -8.879 — anesthetic vs. local

0.045 0.002 -13.785 -13.609 -306.018

— - | | anesthetic with steroids).

LE S arard
Qvaben AN Pordhee | sguaed et L )

. Change in functionality
3C level at 6 months (local
Study name Statistics for each study Difference in means and 95% CI a n e St h et i c) .

Difference Standard Lower Upper
in means error Variance  limit limit Z-Value

Manchikanti et al. 2012 -13.700 0.349 0,122 -14.384 -13.016 -39.255

. Change in functionality
Weibadedun 83 GE7 0308 ~(7260 Ads s i level at 6 months (local
Ghai et al. 2015 -17.000 0.929 0.863 -18.821 -15.179 -18.299 aneSthetiC Wlth SterOid).

Okmen & Okmen 2017 -26.300 0635 0403 -27545 -25055 -41.417
0.248 0062 -16.744 15772 -65.554
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NS & 4 0 000 W




4A LA LAS
Study or Subgroup Mean SD Total Mean SD Total

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% Cl

Ghaietal 2015 -55 14 34 -35 18 35
Manchikanti et al. 2012 -4 135 60 -43 1.4 60
Manchikanti et al. 2014 IL -42 1.2 60 -46 1.1 60
Manchikanti etal. 2014 TF -4.4 1.25 60 -41 1.25 60
Okmen & Okmen 2017 -1.5 1.25 50 -29 125 48

Total (95% CI) 264 263
Heterogeneity: Tau*= 0.47; Chi*= 5010, df= 4 (P < 0.00001); F=92%
Test for overall effect: Z=0.21 (P = 0.84)

-1.15 [-1.67,-0.64] —
0.22[-0.14,0.58]
0.35[0.02,0.71]

-0.24 [[0.60,012]

1.11 [0.68, 1.54]

0.07 [-0.56, 0.69]

; 2
Favours [LA] Favours [LAS]

4B
Study name Statistics for each study

Difference Standard Lower Upper
in means error Variance  limit limit Z-Value

Manchikanti et al. 2012 -4.200 0.103 0011 -4402 -3998 -40.777
Manchikanti et al. 2014 IL -4.200 0.103 0011 -4402 -3998 -40.777
Manchikanti et al. 2014 TF -4.100 0.161 0026 -4416 -3.784 -25466
Ghai et al. 2015 -3.600 0.181 0.033 -3955 -3.245 -19.890
Okmen & Okmen 2017 -1.500 0.161 0026 -1816 -1.184 -9317

0.058 0.003 -3.887 -3660 -64.943
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Difference in means and 95% CI

4C
Study name Statistics for each study

Difference Standard Lower Upper
in means error Variance  limit limit Z-Value

Manchikanti et al. 2012 -4.300 0.129 0.017 -4.553 -4.047 -33.333
Manchikanti et al. 2014 IL -4.600 0.060 0004 -4718 -4482 -76.667
Manchikanti et al. 2014 TF -4.100 0.161 0026 -4416 -3.784 -25466
Ghai et al. 2015 -5.400 0.259 0067 -5908 -4892 -20849

Okmen & Okmen 2017 -2.900 0.161 0.026 -3216 -2584 -18.012
0.048 0.002 -4.483 -4294 -90.993
Hetesagenedy Tau vouaed

Standaed
Qovalue Q) Povalue iguased Ewvos Vanance

116 836 4 0000 5T 048 048 0184

Difference in means and 95% CI

Pain Physician 2021; 24:E539-E554
527 pts.

Change in pain level using
NRS from baseline at 12
months.

A)

Change in pain level at
12 months (local
anesthetic vs. local
anesthetic with steroid).

Change in pain level at
12 months (local
anesthetic).

Change in pain level at
12 months (local
anesthetic with steroid).




5A LA LAS Std. Mean Difference Std. Mean Difference . . .

Study or Subgroup SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI Pain Phy5|C|an 2021; 24:E539-E554
Manchikanti et al. 2014 TF 585 60 -135 595 60 20.3%  -0.29 [0.65,0.07] —
Manchikanti et al. 2012 617 60 -148 59 60 20.3% 0.18 [-0.18, 0.54] +

Manchikanti etal. 2014 IL 5.8 60 -16.6 4.7 60 20.3% 0.41 [0.05, 0.78] "
Ghaietal. 2015 6.75 34 17 7 35 19.6% 0.50 [0.02, 0.98] 527 pts ]
Okmen & Okmen 2017 . 7.7 50 -235 &7 48 194% 2.29[1.78, 2.81] :

Total (95% CI) 264 263 100.0% 0.61[-0.14, 1.35) 1
Heterogeneity: Tau*= 0.68; Chi*= 67.61, df= 4 (P < 0.00001); F= 94% ¥ 5 5 5

Test for overall effect: Z= 1.59 (P=0.11) Favours [LA] Favours [LAS] Change Ta) functiona"ty level

5B
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Pain Physician 2021; 24:E539-E554

Conclusions

0 Epidural injections with or without steroids for radiculopathy showed
significant effectiveness with Level | or strong evidence for local

anesthetic with steroids

O and Level ll to | or moderate to strong evidence with local anesthetic
alone
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Objective: To provide evidence-
based guidance in performing
therapeutic epidural procedures,
including caudal, interlaminar in
lumbar, cervical, and thoracic
spinal regions, transforaminal in
lumbar spine.

Evidence synthesis includes 47
systematic reviews and 43 RCTs
covering all epidural
interventions
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Evidence Recommendations for Disc Herniation

0 Based on relevant, high-quality fluoroscopically guided
epidural injections, with or without steroids, and results of
previous systematic reviews, the evidence is Level | for

caudal epidural injections
lumbar interlaminar epidural injections
lumbar transforaminal epidural injections

and cervical interlaminar epidural injections with strong
recommendation for long-term effectiveness

DN N NN

Lancet 2021; 398: 78—-92

a For thoracic disc herniation, based on one relevant, high-
quality RCT of thoracic epidural with fluoroscopic
guidance, with or without steroids, the evidence is Level Il
with moderate to strong recommendation for long-term
effectiveness
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Evidence Recommendations for Spinal Stenosis

O The evidence based on one high-quality RCT in each
category the evidence is

v Level lll to Il for fluoroscopically guided caudal epidural
injections with moderate to strong recommendation

v Level Il for fluoroscopically guided lumbar and cervical
interlaminar epidural injections with moderate to strong
recommendation for long-term effectiveness

Lancet 2021; 398: 78—-92

O The evidence for lumbar transforaminal epidural
injections is Level IV to Ill with moderate
recommendation with fluoroscopically guided lumbar
transforaminal epidural injections for long-term
improvement
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Evidence Recommendations for Axial Discogenic Pain

O The evidence for axial discogenic pain without facet joint pain or sacroiliac joint
pain in the lumbar and cervical spine with fluoroscopically guided caudal,
lumbar and cervical interlaminar epidural injections, based on one relevant high
quality RCT in each category is Level Il with moderate to strong
recommendation for long-term improvement, with or without steroids.

Evidence Recommendations for Post-surgery Syndrome

O The evidence for lumbar and cervical post-surgery syndrome based on one
relevant, high-quality RCT with fluoroscopic guidance for caudal and cervical
interlaminar epidural injections, with or without steroids, is Level Il with
moderate to strong recommendation for long-term improvement.
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Chronic Neck Pain

Somatic Pain Radicular Pain

L. Facel joint pain L. No surgery/post-surgery/spinal stenosis
Medial branch blocks Step 1: Cervical interlaminar epidural
Radiofrequency thermoneurolysis injections#

*Intraarticular injections 1. No previous surgery

Il Discogenic pain Step 2: Surgical disc decompression
Interlaminar epidural injections# I11. Post surgery
of Step 3: “Spinal cord stimulation

Surgical referral

*Limited evidence
**No evidence

Fig. 29. A suggested algorithm for therapeutic interventional techniques in management of chronic low back pain.
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Chronic Thoracic Pain

Somatic Pain

I. Facet joint pain L. No previous surgery/post-surgery/spinal

Medial branch blocks Slﬁﬁﬂﬂﬁ-‘is
Radiofrequency thermoneurolysis Step 1: h'llerlamlnar epidural injections
I1. Discogenic pain I1. No previous surgery

Interlaminar epidural injections Step 2: surgical disc decompression
111. Post surgery

Step 3: *spinal cord stimulation
T Step 4: *intrathecal infusion systems

ig. 30. 4 suggested algorithm for therapeutic interventional techniques in the management of chronic thoracic pain.
Fig. 30. A suggested algorith therapeutic int ttonal techniq th 2 t of ch th p
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I. Facet joint pain II. No surgery / post surgery / spinal stenosis
Medial branch blocks or .:i’lepr:: t:a_udal
radiofrequency thermoneurolysi nterfaminar
*Intraarticular injections a Transforaminal epidural
I1. SI joint pain Step 2: **Percutaneous adhesiolysis
SI joint injections Il No surgery
Conventional radiofrequency Step 3: *Percutancous disc decompression
thermoneurolysis I1l.  Post surgery
Cooled radiofrequency thermoneurolysis Step 4: Spinal cord stimulation

*Evidence is limited
“*Evidence available only for post surgery syndrome and spinal stenosis

ig. 28. A suggested algorithm for therapeutic interventional techniques tin management of chronic low back
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