
pidural steroid injections (ESI) have been used decades for the treat-
ment of spinal pain, particulary for radicular symptoms and radicu-
lopathy. It is one of the most commonly used interventions in
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Patient Satisfaction After
Transforaminal Epidural Steroid Injection:

One Year Follow Up

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Pa ti ents whom we re ad mit ted to Al go logy cli nic for ra di cu lo pat hic pa in
du e to her ni a ted discs we re de ter mi ned and analy sed pros pec ti vely. We analy sed 30 pa ti ents pros -
pec ti vely with ra di cu lo pathy in or der to as sess the ef fec ti ve ness of trans fo ra mi nal epi du ral ste ro id
in jec ti on. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: Pro ce du res we re per for med bet we en the da tes 01.11.2005-
01.11.2006. The trans fo ra mi nal in jec ti on was per for med at the le vel of disc her ni a ti on. All pa ti ents
re ce i ved a com bi na ti on of 80 mg tri am ci na lon ace ta te + 2 mL le vo bu pi va ca i ne HCL 2.5 % in to tal,
a 4 mL vo lu me was in jec ted. All pa ti ents we re eva lu a ted at 2. we ek, 3, 6, and 12. months af ter the -
ir first trans fo ra mi nal epi du ral ste ro id in jec ti on. Pa ti ents we re as ked to ra te the ir pa in on the Nu-
me ri cal Ra ting Sca le (VNRS). Al so, each pa ti ent ra ted the ir le vel of sa tis fac ti on ac cor ding to a
4-po int sca le at the end of fol low up pe ri od. RRee  ssuullttss::  The most sig ni fi cant im pro ve ment in the pa -
in sco re was se en at se cond we ek. VNRS was 5.03 ± 1.62 at the ini ti al as sess ments and re du ced to
2.06 ± 1.36 at the end of one ye ar. 21 pa ti ent (70%) un der went only one in jec ti on, whe re as 9 pa ti -
ent (30%) un der went for the se cond in jec ti on du ring one ye ar pe ri od. Any comp li ca ti ons ha ve be -
en ob ser ved at the pa ti ents. CCoonncc  lluu  ssii  oonn:: Trans fo ra mi nal epi du ral ste ro id in jec ti ons may of fer
sig ni fi cant pa in re duc ti on up to 3 months ini ti a ti on of tre at ment in pa ti ents with ra di cu lo pat hic pa -
in and ac cor ding to our first ex pe ri en ce blunt ne ed le may al so help to re du ce comp li ca ti ons.

KKeeyy  WWoorrddss::  In jec ti ons, epi du ral; ra di cu lo pathy; pa ti ent sa tis fac ti on

ÖÖZZEETT  AAmmaaçç::  Her ni ye disk ne de niy le ra di kü lo pa tik ağ rı sı olan ve al go lo ji kli ni ği ne bas vu ran has -
ta lar be lir len di ve bir yıl bo yun ca ta kip edil di. Ra di kü lo pa ti si olan 30 has ta da trans fo ra mi nal epi -
du ral ste ro id en jek si yo nu nun et kin li ği de ğer len di ril di. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  İş lem ler 01.11.2005-
01.11.2006 ta rih le ri ara sın da uy gu lan dı. Trans fo ra mi nal en jek si yon, her ni as yo nun ol du ğu disk se -
vi ye sin den ya pıl dı. 2 mL 80 mg tri am si na lon ase tat ve 2 mL le vo bu pi va ka in HCL %2.5 top lam 4 mL
vo lum de en jek te edil di. Tüm has ta lar trans fo ra mi nal en jek si yon son ra sın da 2. haf ta, 3, 6 ve 12. ay -
lar da ta kip edil di. Ağ rı la rı Ver bal Nu me ri cal Ra ting Sca le (VNRS) ile de ğer len di ril di. Ay rı ca her has -
ta nın mem nu ni ye ti olus tu ru lan 4 de re ce li bir ska la ile ta kip ler de de ğer len di ril di. BBuull  gguu  llaarr::  Ağ rı
skor la rın da ki en iyi ge liş me 2. haf ta da göz len di. Baş lan gıç ta ki VNRS de ğe ri 5.03 ± 1.62, bir yıl so -
nun da 2.06 ± 1.36 idi. Bir yıl lık ta kip ler de 21 has ta ya (%70) bir kez en jek si yon, 9 has ta ya (%30) ise
ikin ci kez en jek si yon uy gu lan dı. Has ta lar da hiç bir komp li kas yon göz len me di. SSoo  nnuuçç::  Ra di ku lo pa -
tik ağ rı sı olan has ta lar da trans fo ra mi nal epi du ral ste ro id en jek si yo nu 3 aya ka dar be lir gin ağ rı azal -
ma sı sağ la ya bi lir ve ilk de ne yim le ri mi ze gö re de künt uç lu iğ ne ler komp li kas yon olu şu mu nu
azalt ma da ya rar lı ola bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: En jek si yon, epi du ral; ra di ku lo pa ti; has ta mem nu ni ye ti
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ma na ging chro nic spi nal pa in.1,2 In the re cent ye ars
the po pu la rity of ca u dal, in ter la mi nar, and trans-
fo ra mi nal epi du ral in jec ti ons has be en wa xing and
wa ning as the most ef fec ti ve met hod in ma na ging
low back pa in.2,3

One ma jor con cerns abo ut lum bar and ca u dal
epi du ral ste ro ids is that the ir tru e ef fi cacy might
not be evi dent in cli ni cal tri als be ca u se the in jec ta -
te fa ils to re ach the de si red tar get.3

In cre a ses emp ha sis is pla ced on flu o ros co pi -
cally gu i ded, tar get spe ci fic in jec ti ons, gu a ran te es
the pro per in jec ti on and de li very of me di ca ti on.
The re fo re, mo dern study de sign fo cus on flu o ros -
co pi cally gu i ded trans fo ra mi nal in jec ti on tech ni -
qu es. They ha ve the the o re ti cal ad van ta ge of
de li ve ring the in jec ta te to the si te of the pat ho logy
in the an te ri or epi du ral spa ce.4

This study was un der ta ken to as sess the ef fec -
ti ve ness of trans fo ra mi nal epi du ral ste ro id in jec ti -
ons for ra di cu lo pat hic pa in af ter one ye ar fol low up
pe ri od pros pec ti vely.

MA TE RI AL AND MET HODS

ASA physi cal sta tus I-II, 30 pa ti ents we re ad mit ted
to Al go logy cli nic for ra di cu lo pat hic pa in du e to
her ni a ted discs. All pa ti ents un der went trans fo ra -
mi nal epi du ral ste ro id in jec ti ons af ter ob ta i ning in-
for med con sents. Pro ce du res we re per for med in
Ak de niz Uni ver sity Fa culty of Me di ci ne, De part -
ment of Anest he si o logy Di vi si on of Al go logy bet -
we en the da tes 01.11.2005-01.11.2006. Pa ti ents
pre sen ting with one or mo re of the fol lo wing cri-
te ri a we re exc lu ded: 1) known al lergy or cont ra in -
di ca ti ons for ste ro id in jec ti ons5 2) pre vi o us lum bar
epi du ral ste ro id in jec ti ons 3) pre vi o us lum bar spi -
ne sur gery 4) uns tab le ne u ro lo gi cal de fi cits and ca -
u da equ i ne syndro me, men tal re tar da ti on 5) ot her
back pa in di sor ders li ke spi nal ste no sis, fa i led back
sur gery 6) di a be tic pa ti ents 7) co a gu la ti on de fects
and pa ti ents on an ti co a gu lant the rapy and 8) In fec-
ti on at punc tu re si te 9) disc prot ru si on mo re than
one le vel, 10) pa ti ents who ha ve disc ex tru si on or
se qu es tra ti on on mag ne tic re so nan ce ima ging
(MRI). 11) stra ight leg test less than 30º or mo re
than 70º on physi cal exa mi na ti on 12) pa in ra di a -

ting both legs. All pa ti ents we re exa mi ned and 
ima ging stu di es we re re vi e wed pri or to the in jec ti -
on by the sa me pa in ma na ge ment physi ci an. All
pro ce du res we re per for med in the de part ment of
Anest he si o logy and di vi si on of Al go logy at Uni ver-
sity Hos pi tal of An tal ya/Tur key.

All of the pa ti ents had a pre vi o us MRI study
with po si ti ve fin dings. The le vel of the trans fo ra -
mi nal in jec ti on was cho sen de pen ding of MRI fin -
dings and physi cal exam. Be fo re the pro ce du re
pa ti ents we re se da ted with 1 mg mi da zo lam in tra -
ve no usly. Stan dard mo ni to ring (pul se oxi metry,
non-in va si ve blo od pres su re and fi ve le ad elec tro -
car di og ram) was ins ti tu ted be fo re pro ce du re. All
pa ti ents re ce i ved oxy gen 2 L mi n-1 vi a na sal ca nu -
la. All pro ce du res we re per for med with the pa ti ent
in pro ne po si ti on and un der flu o ros co pic gu i dan -
ce. Af ter po si ti o ning the pa ti ent in the op ti mal po-
si ti on and cle a ning the skin with po vi do ne-io di ne
so lu ti on and the skin overl ying the tar get are a was
anest he ti zed with li do ca i ne 1%.

For the trans fo ra mi nal ap pro ach, a 22 ga u ge
cur ved blunt ne ed le was used. We did not pre fer
to use ner ve sti mu la tor be ca u se blunt ne ed les are
less li kely than sharp ne ed les to en ter vi tal struc tu -
res, ner ves, and ves sels.6 The ne ed le was pla ced in
the su pe ri or and an te ri or as pect of the cor res pon -
ding ne u ro fo ra men un der fre qu ent flu o ros co pic
gu i dan ce, using stan dard tech ni qu e des cri bed in
the li te ra tu re.5 The ne ed le pla ce ment was con fir -
med af ter in jec ti on of non-io nic con trast ma te ri al
(Om ni pa qu e 300), de mons tra ting the con trast go -
ing thro ugh the fo ra men. At any ses si on, the trans-
fo ra mi nal in jec ti on was per for med at the le vel of
disc her ni a ti on. Af ter the ne ed le was de ter mi ned
ra di og rap hi cally to be in the ap prop ri a te po si ti on,
0.5-1 mL of non-io nic con trast ma te ri al was in jec -
ted to do cu ment ap prop ri a te con trast spre ad along
the spi nal ner ve in to the epi du ral spa ce wit ho ut 
in tra vas cu lar up ta ke.

Next, a com bi na ti on of 2 mL 80 mg tri am ci -
na lon ace ta te with 2 mL le vo bu pi va ca i ne HCL
2.5% in to tal, a 4 mL vo lu me was in jec ted. The
cur ved blunt ne ed le was then with drawn and the
pa ti ents we re trans fe red to the re co very are a whe -



re they we re ob ser ved 60 mi nu tes pri or to disc -
har ge ho me.

Sa tis fac ti on with pa in con trol was me a su red at
the end of fol low up pe ri od using sub jec ti ve 4-po -
int sca le, de sig ned spe ci fi cally for every cul tu ral le -
vel of pa ti ents (not sa tis fi ed at all, only slightly
sa tis fi ed, so mew hat or partly sa tis fi ed, sa tis fi ed) in
or der to un ders tand ea sily.

The sa tis fac ti on ra ting sca le des cri bed abo ve
has not be en va li da ted. The re fo re, ver bal nu me ri -
cal ra ting Sca le was al so used and as ses sed. Wit hin
one ho ur be fo re the pro ce du re, the pa ti ents we re
as ked to ra te the ir pa in on the Ver bal Nu me ri cal
ra ting Sca le (VNRS, 0-10) by a nur se not in vol ved
in the per for man ce of the pro ce du res. All pa ti ents
we re fol lo wed up at 2nd we ek, and 3th, 6th, 12th

months pe ri od af ter the ir first trans fo ra mi nal epi -
du ral ste ro id in jec ti on. Only pa ti ents comp le ted
the fol low up pe ri od (pre-in jec ti on, post-in jec ti on
and fol low-up) we re inc lu ded in the study.

DA TA ANALY SIS

Me an and stan dard de vi a ti ons of an tro po met ric ve
de mog rap hic da tas we re gi ven. For VNRS com pa -
ri sons, Fri ed man test was used, and Wil co xons sig -
ned rank test with Bon fer ro ni cor rec ti on was
app li ed. Sig ni fi can ce was ac cep ted at 0.05.

RE SULTS

The study po pu la ti on inc lu ded only pa ti ents with
ra di cu lo paty, who we re then tre a ted with trans fo -
ra mi nal epi du ral ste ro id in jec ti on un der flu o ros co -
pic gu i dan ce. The age, Ini ti al VNRS, 2. we ek
VNRS, 3. month VNRS, 6. month VNRS and 12.
month VNRS and nu me ric ra ting sca le sco res are

pre sen ted in Tab le 1. The most sig ni fi cant im pro -
ve ment in the pa in sco re was se en at se cond we ek.
VNRS sco res sho wed sig ni fi cant dec re a ses (P<0.05). 

Using the 4-po int ra ting sca le as des cri bed
abo ve in the met hod sec ti on, we clas si fi ed 70% pa-
ti ents we re sa tis fi ed with the pro ce du re and 30%
we re not sa tis fi ed af ter the pro ce du re. Tho se 9 of
the pa ti ent un der went for the se cond in jec ti on at
the end of third month. 55.5% of the se pa ti ent we -
re so mew hat or partly sa tis fi ed. Af ter one ye ar fol-
low up tho se 5 pa ti ents we re slightly sa tis fi ed
(Tab le 2).

21 pa ti ents (70%) un der went one epi du ral ste -
ro id in jec ti on and they had no signs of pa in ra di a -
ti on nor po si ti ve stra ight leg test on physi cal
exa mi na ti on, 9 (30%) un der went for the se cond in-
jec ti on at the end of third month. Se cond in jec ti on
was per for med when the VNRS sco res we re fo ur
and abo ve. 4 pa ti ents who did not ha ve be ne fit
from se cond trans fo ra mi nal ste ro id in jec ti on we re
sent to ne u ro sur gery for con sul ta ti on. No comp li -
ca ti ons oc cur in any of the pa ti ents.

DIS CUS SI ON

High le vels of phosp ho li pa se A2 , an enz yme in vol -
ved in the pro duc ti on of pros tag lan din and le u ko-
t ri e nes du ring inf lam ma ti on, ha ve be en fo und in
her ni a ted discs, and may be in vol ved in the ge ne -
ra ti on of ra di cu lo pat hic pa in.7,8 Epi du ral ste ro id in-
jec ti on ha ve be en used to tre at ra di cu lo pat hic pa in,
with var ying deg re es of ef fec ti ve ness.9,10

Trans fo ra mi nal lum bar epi du ral ste ro id in jec -
ti ons ha ve bet ter pro fi le in terms of the ra pe u tic ef-
fi ci ency in ma na ging ra di cu lo pat hic pa in than
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N Minimum Maximum Mean Std. Deviation Median 

AGE 30 19.00 77.00 51.16 13.55 51.0

Initial VNRS 30 4.00 10.00 5.03 1.62 4.0

2. Week VNRS 30 1.00 4.00 2.23 0.81 2.0

3. Month VNRS 30 1.00 6.00 2.06 1.25 2.0

6. Month VNRS 30 1.00 6.00 2.08 1.36 2.0

12. Month VNRS 30 1.00 6.00 2.36 1.56 2.0

Valid N (listwise) 30

TABLE 1: Descriptive statistics.



blind in ter la mi nar epi du ral in jec ti ons, as well as
flu ros co pi cally di rec ted ca u dal epi du ral in jec ti -
ons.10,11

Epi du ral ste ro id in jec ti on not do ne un der 
fluo ros copy may fa il to re ach the tar get are a in up
to 30% of ca ses, even in ex pe ri en ced hands.7,9,12 Re-
sults of stu di es with trans fo ra mi nal epi du ral in jec -
ti ons ha ve be en en co u ra ging.11,13 The
trans fo ra mi nal ap pro ach has be en the fa vo u ri te ap-
pro ach by most in ter ven ti o nal pa in physi ci ans for
the tre at ment of lum bar ra di cu lar symptoms over
the last se ve ral ye ar. This is sup por ted by so me con-
trol led tri als.14,15,16

The cur rently pub lis hed stan dards in di ca te
that ESIs sho uld be per for med un der flu o ros co pic
gu i dan ce with con trast in jec ti on to en su re ap prop -
ri a te lo ca li za ti on of the ne ed le and con fir ma ti on of
the ap prop ri a te de li very of the in jec ta te to the tar-
get are a.7,17

Vad et al re por ted a 84% “suc ces s” in pa ti ents
with lum bo sac ral ra di cu lo paty who un der went
trans fo ra mi nal ESI, com pa red to 70 % (21 pa ti ents)
in our pa ti ents at first in jec ti on.14 Af ter se cond in-
jec ti on our suc cess ra te in cre a sed up to 86 % (26
pa ti ents) which was si mi lar to Vad’s study. Our
study sho wed be ne fi cal ef fect in dec re a sing the pa -
in sco res. Kar pin’s tri al de mons tra ted fe wer po si ti -
ve re sults.18

26 pa ti ents had sig ni fi cant im pro ve ment of
VNRS sco res di rectly af ter in jec ti ons, which was
lar gely ma in ta i ned al so at fol low-up. Our study
par ti ally sup ports the fin dings of Ri ew et al that
trans fo ra mi nal ESI dec re a se the ne ed for furt her
pro ce du res or me di ca ti ons.15 Ho we ver this study

has ob vi o us li mi ta ti ons: First, this study was per-
for med pros pec ti vely and only one ye ar fol low up
in ter val for pa in im pro ve ment we re analy sed. Ho -
we ver, it is com monly ag re ed that epi du ral ste ro id
in jec ti ons are par ti cu larly help ful for pa in con trol
in the first we eks af ter in jec ti on.19 Se cond, the sam-
p le si ze is small. For the pur po se of the study, only
pa ti ents with one le vel lum bar disc her ni a ti on we -
re en rol led the study. This eli mi na tes a lar ge pro-
por ti on of pa ti ents typi cally se en by ot her
in ter ven ti o na lists be ca u se of this our cli nic’s pa ti -
ent po pu la ti on is low ac cor ding the ot her cli nic’s.
Thus, pros pec ti ve ran do mi sed con trol led stu di es
which eva lu tes the dif fe rent in va si ve tre at ment
mo da li ti es must be per for med in the fu tu re. Third,
all pro ce du red we re per for med by the sa me physi-
ci an. The re sults of this study the re fo re ref lect the
ex pe ri en ce of one prac ti o ner and may not be ge ne -
ra li zed.

The most com mon and wor ri so me comp li ca -
ti ons and si de ef fects of epi du ral in jec ti ons are two
types: Tho se re la ted to the ne ed le pla ce ment and
tho se re la ted to drug ad mi nis tra ti on.

Comp li ca ti ons re la ted to ne ed le ha ve ra i sed
the is su e of the sa fety of blunt vs. sharp ne ed les for
do ing the se pro ce du res.20 The comp li ca ti ons inc lu -
de pa re sis, pa raly sis and/or de ath as so ci a ted with
seg men tal ro ot, fa cet jo int and trans fo ra mi nal in-
jec ti ons. Fur man and col le a gu es re por ted that the
ra te of in tra vas cu lar in jec ti on was 21.3% for S1
trans fo ra mi nal epi du ral ste ro id in jec ti on at tempts,
8.1% for in jec ti ons at the lum bar le vel and 19.4%
for cer vi cal trans fo ra mi nal in jec ti ons.21,22 He av ner
et al conc lu ded that blunt ne ed les are less li kely
than sharp ones to en ter vi tal struc tu res, es pe ci ally
tho se with a to ugh fib ro us cap su le or she ath (eg,
kid ney, ner ve bund le) and/or pro du ce he morr ha -
ge.6 Thus, blunt ne ed les may be pre fe rab le to sharp
ne ed les for per for ming in ter ven ti o nal pa in pro ce -
du res.

Alt ho ugh we did not com pa re blunt ne ed le
with sharp ne ed le this study ref lects our first ex pe-
ri en ce with blunt ne ed les. Al so, in our pa ti ent po -
pu la ti on we did not en co un ter any prob lem
re la ted with the use of cur ved blunt ne ed le. No ne
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(n= 30) Patients (n= 9) Patients (n= 30) Patients

after the after the after one year

first procedure second procedure

Not satisfied 9 (30%) 4 (44.5%) 4 (44.5%)

Slightly satisfied - - 5 (55.5%)

Partly satisfied - 5 (55.5%) -

Satisfied 21(70%) - 21(70%)

TABLE 2: Satisfaction Scale after the procedure and
after one year.



of the se comp li ca ti ons lis ted be low oc cur in our
study gro up: du ral punc tu re, spi nal cord tra u ma,
pa raly sis, pa re sis, in fec ti on, he ma to ma for ma ti on,
abs cess for ma ti on, sub du ral in jec ti ons, ner ve da -
ma ge, in tra vas cu lar in jec ti on, and ef fects of ste ro -
ids.23,24

In conc lu si on, pa ti ents who re ce i ved a trans fo -
ra mi nal ESI for lum bar disc her ni a ti on had bet ter
pa in im pro ve ment for short-term pe ri ods, but in

most of the pa ti ents this out co me is not long las t-
ing. Al so, blunt ne ed les may be pre fe rab le for per-
for ming trans fro ra mi nal ESI to re du ce the ne ed le
re le a ted comp li ca ti os. Furt her stu di es are ne ces sary
to de ter mi ne which lum bar disc her ni a ti on pa ti -
ents may be ne fit from trans fo ra mi nal ap pro ach and
the com pa ri son of blunt ne ed les with sharp ne ed -
les ac cor ding to the ir ad van ta ges for per for ming in-
jec ti ons.
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