
MANAGEMENT OF CHRONIC DORSAL ROOT PAIN WITH EPIDURAL STEROID 
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POST-HERPETIC and post-traumatic neuralgias 
are among the most painful conditions known and 
continue to present a challenge in their manage- 
ment. The acute lesion in both conditions is rela- 
tively short-lived and is followed by a variable 
period of fi'eedom from pain. Most fi-equently a 
single peripheral nerve only is involved but occa- 
sionally several adjacent nerves are affected. 
Pain may begin within a few months or after sev- 
eral years following the acute lesion and typically 
is intermittent,  but within a short time becomes 
continuous and severe, having a distribution 
which indicates dorsal root involvement. 
Superimposed on this continuous pain are 
episodes of very intense sharp pain occurring 
with increasing frequency and which radiate 
dromatly or anti-dromally within the dermatome 
associated with the affected nerves. Spontaneous 
remissions are rare. The management of these 
chronic spinal neuralgias has included repeated 
local anaesthetic nerve blocks, transcutaneous 
electrical stimulation, injections of ammonium 
sulphate around the affected nerves, injections of 
absolute alcohol and other sclerosing solutions 
intrathecally and surgical nerve section or lateral 
spinal rhizotomy, t'* Only in the case of scleros- 
ing exheresis or surgical section is pain relief 
assured, but at the expense of loss of somatic 
sensation. The results of the other forms of 
treatment vary widely but will only offer tempo- 
rary and partial relief in the majority of cases. 

Barry and KendalP described the use of injec- 
tions of corticosteroid into the epidural space in 
the treatment of intractable sciatic nerve root 
pain due to compression by intervertebral disc 
protrusion. Since that time several studies 6-~4 
have shown that steroids applied locally in the 
epidural space result in marked relief of pain in a 
variety of lumbo-sacral conditions, particularly 
when there is an associated inflammatory com- 
ponent such as arachnoiditis and, further, that 
the intrathecal route does not have any significant 
advantage over the epidural, t4 This suggested 
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that epidural steroid might be useful in the man- 
agement of other pain syndromes of cervical, 
thoracic and lumbar dorsal roots. Difficulties 
were anticipated for injections into the epidural 
space in the cervical and upper thoracic regions 
where the dose of steroid needed at each level 
was unknown. For this reason the long-acting 
steroid, methylprednisolone acetate (Depo- 
Medrol | was used in a dose determined by the 
volume estimated tO fill the lateral wing of the 
epidural space at each level, as either 40 mg per 
ml or 80 mg per ml. 

MATERIALS AND METHODS 

Patient popMation 
Twenty-eight patients, 17 women and I I men, 

of a mean age of 50 years (range 22 to 73) who 
presented with dorsal root pain of more than six 
months '  du,'ation were included in this study. 
These comprised three groups: 

Group A - Post-herpetic neuralgia (14 pa- 

tients). 
Group B - Post-traumatic or surgical neuralgia 

(10 patients). 
Group C - Idiopathic neuralgia (4 patients). 
Patients with dorsal root pain associated with 

degenerative spinal arthropathies, neoplastic 
disease or intervertebral disc protrusion were not 
included. 

Management plan 
All patients were seen in consultation in the 

Multidisciplinary Pain Clinic at McMaster  Uni- 
versity Medical Centre and a full assessment was 
made of their status, including their suitability for 
steroid therapy, routine chest X-ray, full blood 
count and urinalysis. Pain intensity was assessed 
using a visual analogue scale (VAS), consisting of 
a 10 cm line marked on the left as " n o  pain" ,  and 
on the right as "unbearable  pain" .  We and 
others t5 have found this to be a simple and reli- 
able index of pain sensation. Further, measure- 
ment of VAS rating on repeated occasions in 
individual patients is highly reproducible. One 
week after the clinic visit, each patient was admit- 
ted to hospital on a same-day basis. Physical 
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examination, repeat measurement  of VAS rating 
and specific recording of body weight were car- 
ried out. Patients were not given any premedica- 
tion. All epidural injections were done in the sur- 
gical recovery room where full resuscitation 
facilities were readily available. An intravenous 
infusion of lactated Ringer's solution was started 
and the patient was placed in the lateral position 
with the affected dermatome lowermost. A 17- 
gauge Tuohy needle was inserted into the 
epidural space at the appropriate intervertebral 
level using a rigorous aseptic technique and an- 
gled to the affected site. Two ml of  bupivacaine 
0.5 per cent were injected for lumbar and thoracic 
injections while 1 ml sufficed in cervical injec- 
tions to block single dorsal roots. 

For multi-level blocks the needle was removed 
and re-inserted for each level and similar volumes 
of bupivacaine were injected. Thus it was possi- 
ble to identify the affected dorsal roots. In all 
cases these diagnostic local anaesthetic injec- 
tions resulted in complete relief of pain. 

One week later, and at weekly intervals there- 
after, each patient was re-admitted for epidural 
steroid injections to a total of three injections at 
each of the affected dorsal roots. The total dose 
of methyl-prednisolone given at any one visit did 
not exceed 120 mg and was given according to the 
following regimen: 80 mg for a single root in- 
volvement,  60 mg to each for two-root involve- 
ment and 40 mg to each for three-root involve- 
ment. Ten minutes before the injection of steroid, 
I ml of bupivicaine 0.5 per cent for thoracic and 
lumbar roots and 0.5 ml for cervical roots was 
injected through the epidural needle to reduce the 
burning sensation associated with the steroid in- 
jection. Each patient was kept in the lateral posi- 
tion for 30 minutes after injection and discharged 
from hospital not sooner than six hours later. In 
each case a specific record was kept of the time 
for return of pain after each injection as well as 
the VAS rating immediately before each injection 
(i.e., one week after the previous injection) and at 
one, three, six and twelve months after the final 
injection. 

RESULTS 

The response to epidural steroid injections for 
each group as measured by VAS ratings is sum- 
marized for each patient in Table I for Group A, 
Table 1I for Group B, and Table I l l  for Group C. 
The overall response to each injection is shown 
as a mean compared to control VAS ratings for 
each group in Table IV. 
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Group A -Post-herpetic neuralgia 
Nine patients in this group had a single dorsal 

root affected and five had two adjacent roots in- 
volved. Eleven patients had thoracic, two had 
lumbar, and one had cervical dorsal root pain. 
The mean duration of symptoms before treat- 
ment was 4.2 years (range 6 months to 10 years). 
The mean VAS rating before local anaesthetic 
diangostic block was 83.9 - 5.8 ( - 1  SD). One 
week later, but before the first steroid injection, 
the mean VAS was unchanged at 83.6 --- 6.6, but 
was significantly reduced before the second injec- 
tion, when the mean was 60.5 --. 12.1. Subsequent 
steroid injections resulted in a further marked 
reduction in pain. One month after the third 
steroid injection (Table I) eight of the 14 patients 
were completely free of pain (57 per cent), while 
in the remaining six patients VAS ratings were 
significantly lower (21.7 • 8.4) compared to pre- 
t reatment levels (85.8 : 5.7). Two of these pa- 
tients with residual discomfort at one month were 
pain-free at three months,  while a further two 
patients continued to improve and at six months 
were also free of pain, giving an overall rate of 86 
per cent who were free of pain at six months.  Two 
patients had increased pain three months after the 
initial series of steroid injections, but following a 
single further injection of steroid were free of pain 
three and nine months later respectively. Nine 
patients have been followed for one year and, of 
these, eight were completely pain-free and in- 
clude three who were still free of pain after 18 
months. 

Group B - Post-surgical or post-traumatic 
neuralgia 

This group comprised four patients with post- 
thoracotomy neuralgia, three patients with post- 
cholecystectomy neuralgia, and three patients 
with post-traumatic neuralgia. The four post- 
thoracotomy patients and two of the post- 
cholecystectomy patients had single nerve root 
involvement while all others had two dorsal roots 
affected. In nine instances thoracic roots only 
were involved, while one also had involvement of 
the first lumbar root. The mean duration of 
symptoms before steroid injection was 3.8 years 
(range 2 to 8 years) with a mean VAS rating of 
79.2 --. 7.7. This was unchanged after local 
anaesthetic blocks but was reduced to 59.0 _-+ 16.3 
following the first steroid injection and to 36.8 - 
17.3 after the second. One month after the third 
steroid injection 40 per cent  of the patients in this 
group were completely free of pain. The residual 
pain in the remaining patients was less severe 
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TABLE lV 

SUMMARY OF THE RESPONSE TO EPIDURAL STEROID INJECTIONS FOR EACH GROUP, EXPRESSED AS 
A PERCENT CHANGE IN WAS RATING COMPARED TO CONTROL + 1 S,D, 
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Post-herpes Post-surgery 
zoster or trauma Idiopathic 

1 wk after local 
anaesthetic block - 0 . 4  + 4.1 - 0 . 6  4- 4.4 - I  .1 _+ 6,2 
1 wk after first 
steroid block -28 .3  + 11.2 - 2 6 . 4  + 15.5 -20 .8  + 15.5 
1 wk after second 
steroid block -62 .3  4- 17.1 - 5 4 . 4  4- 19.5 - 2 6 . 2  _ 4.7 
1 mth after third 
steroid block -89 .3  + 14.0 -83 .6  + 16.9 - 4 6 . 8  4- 5.8 
3 months - 9 2 . 2  + 16.0 - 8 7 . 4  + 14.7 -42 .3  4- 17.2 
6 months -100.0  4- 0.0 - 8 7 . 4  + 17.2 -41 .5  + 18.6 

12 months -98 .5  + 4.6 -84 .8  + 20.9 -16 .1  __. 17.0 

(23.0 • 10.5), compared to pretreatment levels 
(83.3 _+ 7.0). Five patients (50 per cent) continued 
to have residual pain at six months and one of 
these required a further series of  two steroid in- 
jections. One year later, this patient still had 
some mild discomfort. One other patient had in- 
creased pain one year after the initial treatments 
and was given a second series of two injections. 
Six months later this patient was free of pain. 

Group C - Idiopathic neuralgia 
All the patients in this small group had multi- 

level involvement, but, like the other groups, in 
each case only one side was affected. The dura- 
tion of symptoms ranged from five to eight years. 
The mean VAS rating before the local anaesthetic 
blocks was 83.3 _+ 5.6, As with the other groups, 
this was unchanged one week later before the 
steroid injections, when VAS rating was 80+8 -+ 
7.4. One month after the third injection of steroid, 
the VAS rating was reduced to 43.3 • 6.7. Two 
patients in this group had marked increase in pain 
after three months which required injection of 100 
per cent alcohol to the affected root ganglion. 
One patient had return of pain at 12 months and 
was given a second series of  three steroid injec- 
tions with some improvement, but one year later 
required alcohol exheresis. 

Summary o f  Results 
Table IV shows the mean change in VAS rat- 

ings as a percentage of control values for each 
group after each injection. In the post-herpetic 
and traumatic groups (Groups A and B) the VAS 
rating was reduced to 11 per cent and 16 per cent 
of control values respectively, compared with a 
reduction to 53 per cent of control values for 
Group C (idiopathic neuralgia). Six months after 

the final steroid injection the VAS rating in Group 
A was reduced to zero, while in Groups B and C 
VAS ratings were 12 per cent and 59 per cent of 
control values respectively. 

Complications 
The side effects from steroid administration 

into the epidural space were minor. In 23 cases 
(82 per cent) some weight gain occurred, the 
mean increase being 2.7 _ 0.4 kg (range 0.7 to 6.8 
kg); 16 patients (57 per cent) showed a slight 
increase in resting blood pressure (mean increase 
10/5 mm Hg). No other adverse effects were 
noted. In virtually all cases, appetite increased 
and there was a general feeling of well-being even 
when residual pain persisted. Complications aris- 
ing from the technique of epidural injection oc- 
curred in only two instances in a total of 189 
injections and both cases were due to sudden 
movement of the patient during insertion of the 
needle. In one of these (patient 7, Table I) pene- 
tration of  the vertebral artery sheath occurred 
during insertion of the needle at the second cervi- 
cal dorsal root ganglion. The planned steroid in- 
jection was abandoned and the patient was read- 
mitted one week later for the procedure. In the 
second case (patient 3, Table I) penetration of the 
dura mater occurred during a lumbar injection. 
This patient had post-herpetic neuralgia of short 
duration but had also had a laminectomy done 15 
years previously for lumbar disc disease. In this 
case, steroid was injected after withdrawal and 
reinsertion of  the needle. This patient experi- 
enced a moderate "spinal headache"  which 
lasted about four hours, but which resolved spon- 
taneously with bed rest. Subsequent steroid in- 
jections in this patient were uneventful. 

In eight patients (29 per cent) the blood pres- 
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sure was reduced slightly after injection of local 
anaesthetic but returned quickly to normal on 
increasing the rate of infusion of lactated Ringer's 
solution. A small transient reduction in blood 
pressure occurred on epidural injection of steroid 
in seven patients (25 per cent). The mean reduc- 
tion in blood pressure in these 15 instances was 
8/6 mm Hg (range up to 15 mm Hg systolic, and 10 
mm Hg diastolic). 

DISCUSSION 

Epidural steroid injections have been de- 
scribed in a series of patients presenting with 
typical posterior root pain. These have been 
grouped according to known aetiological factors. 
Improvement in symptoms was most marked in 
the post-herpetic group where 71 per cent were 
free of pain after three months, and 86 per cent 
after six months. Only two patients (14 per cent) 
in this group required a subsequent steroid injec- 
tion three months after initial treatment. This 
compares with the post trauma and post-surgical 
group where 50 per cent of patients were free of 
pain after three months. This was unchanged 
after six months. Two patients (20 per cent) in 
this group required a further series of two steroid 
injections. The over-all rate for freedom from 
pain in these two groups after six months was 77 
percent and at 12 months it was 67 percent. 

In both groups, marked improvement in 
symptoms occurred in all cases with only one 
patient (4 per cent) having residual pain with a 
VAS rating greater than 40 after a year. The rela- 
tively poor result in the idiopathic group is 
difficult to explain. However, a noteworthy fea- 
ture of this group was that little change occurred 
after a second steroid injection, where the VAS 
rating was only reduced by 26 per cent compared 
to control values. This compares with Groups A 
and B where VAS ratings were reduced by 62 per 
cent and 54 per cent respectively at this time. 
Thus after the second epidural steroid injection, 
one might be able to predict the ultimate out- 
come. On the other hand, Harley 7 has suggested 
that, for patients with lumbo-sacral pain syn- 
dromes, there is nothing to be gained by giving 
more than a single epidural steroid injection. The 
results presented here for the post-herpetic and 
the post-trauma and post-surgical neuralgias 
clearly points to the advantage of administering 
serial steroid injections. 

Despite the now fairly widespread use of 
steroids in lumbo-sacral pain syndromes, the 
mechanism of action remains obscure. Lysis of 

adhesions, reduction of inflammation of nerve 
root, interruption of sympathetic reflex activity, 
have all been suggested as possible explanations 
of the action of steroids. The neurophilic virus 
responsible for Herpes zoster quickly enters the 
spinal dorsal root ganglion following initial expo- 
sure and may remain there for many years in a 
dormant state, t6 Much evidence now exists to 
suggest that the herpes viruses of varicella 
(chicken-pox) and zoster are identical, but there 
is no explanation for their predeliction for spinal, 
trigeminal and facial nerves. The virus may be 
activated by a number of factors, presumably 
also including trauma to the peripheral nerve giv- 
ing rise to lesions of the posterior horn cells. The 
round cell infiltrate which characterizes the 
inflammatory process in the ganglion can give rise 
to either focal or diffuse degeneration. Fibrosis is 
a common sequel. One might expect therefore 
that steroids, if given in the early stage of inflam- 
mation, might result in better improvement than 
when fibrosis is well established. However, no 
relationship was found between the interval from 
the initial infection to the onset of pain, or with 
the duration of pain; nor was there any significant 
correlation with age of the patient, although the 
older patients tended to do less well. The im- 
provement seen in the post-trauma post-surgical 
group might be related to the fact that the lesion of 
the posterior root ganglion is similar to that seen 
after herpes zoster infection. 7 

Local anaesthetic blocks have long been used 
in the treatment of post-herpetic neuralgias and if 
used in the acute phase will result in dramatic 
relief of symptoms) However, when used for 
post-herpetic symptoms only 40 per cent of pa- 
tients will have long-term relief, t6 The results 
which are presented here from this relatively 
small series of patients with post-herpetic and 
traumatic neuralgias suggest that a significant 
improvement in symptoms occurs following the 
use of serial epidural steroid injections. Thus the 
use of sclerosing exheresis or surgical interven- 
tion would seem to be indicated only as a last 
resort, where steroid therapy is contraindicated 
and local anaesthetic blocks have failed to give 
relief. 

SUMMARY 

Twenty-eight patients presenting with typical 
dorsal root pain of more than six months' dura- 
tion were given a series of three epidural injec- 
tions of methylprednisolone acetate. The pa- 
tients were grouped according to known 
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aetiologic factors. Improvement in symptoms 
was most marked in the post-herpetic group 
where 86 per cent were free of pain after six 
months. In the post-trauma/surgical group, 50 per 
cent of patients were free of pain after six months, 
while in the idiopathic group only minimal im- 
provement occurred. The side-effects of steroid 
administration into the epidural space were in all 

cases minor. 

RI~SUMI~ 

Vingt-huit patients pr~sentant des douleurs 
radiculaires typiques depuis plus de six mois, ont 
regu une s6rie de trois injections d'ac&ate de 
m6thylprednisolone par vole p6ridurale. C'est  
chez le groupe de malades dont les douleurs 
6talent cons6cutives/~ un herpes que les r~sultats 
ont dr6 les meilleurs: en effet, 86 pour cent des 
patients de ce groupe n'avaient plus de douleurs 
six mois apr~s les injections. Darts les cas de 
n6vralgies post-traumatiques ou post-chirur- 
gicales, on observait une disparition des douleurs 
six mois apr~s le traitement chez 50 pour cent des 
patients. Enfin, on n'a observ6 qu'une am61iora- 
tion minime dans les cas de nduralgies 
idiopathiques. Les effets secondaires observ6s b. 
la suite des injections pdridurales de st6roides ont 
tous 6t6 d'ordre mineur. 
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