
PAPER

Managing severe lower limb spasticity in multiple
sclerosis: does intrathecal phenol have a role?
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Objective: Established treatment options for managing severe lower limb spasticity and associated
pain are of limited value in people with advanced multiple sclerosis (MS). This has resulted in a resur-
gence of the use of lumbar intrathecal phenol injection (IP). The aim of this study was to investigate the
authors’ experience with IP.
Methods: This observational study collected cross sectional data from patients with progressive MS
who received IP for severe lower limb spasticity. Data from 25 patients were collected prospectively
before and after treatment. In 15 cases the data related to the first treatment and in 10 to serial injec-
tions. Outcome measures collected included the Ashworth scale, a spasm frequency scale, a pain rat-
ing score, and the percentage achievement of practical goals.
Results: After injection, all patients demonstrated reduced lower limb tone bilaterally. After the initial
injection there was significant improvement on the targeted as compared with the non-targeted side
(Wilcoxon rank p=0.003), while no difference in the degree of improvement between the targeted and
non-targeted side was seen after serial injections (Wilcoxon rank p=0.731). Twenty four patients were
easier to position and 21 had a reduction in their spasm frequency and intensity. Eleven patients with
pain reported benefit. Carers found washing and dressing easier in 16 patients and improved safety
when using the hoist in 10. Six patients had recurrence of skin breakdown and five patients reported
transient adverse changes in their bowel function.
Conclusions: IP can reduce lower limb tone bilaterally after both initial and serial injections. This is
most noticeable on the targeted side after initial injection. IP can reduce spasms and pain, leading to
improvements in care and overall comfort. IP is an effective treatment option in the management of
severe spasticity. Documented selection criteria are essential.

Spasticity in multiple sclerosis (MS) is common, tends to
worsen as disability progresses, and is often associated
with bladder and bowel dysfunction. In a recent survey of

people with MS, 74% reported symptoms of spasticity and
78% felt their quality of life was moderately or severely
affected as a direct result of this symptom.1

Intrathecal phenol (IP) was first reported to reduce pain and
spasticity in the 1950s.2–4 However, complications such as blad-
der and bowel incontinence, limb weakness, and painful
paraesthesia were highlighted, although it was not clear if these
complications resolved or persisted.5 6 Furthermore, the effect of
IP seemed to diminish over time with pain and spasms
returning.7–9 These issues, together with the introduction of
intrathecal baclofen (ITB) in the late eighties and more recently
botulinum toxin, have contributed to the relative neglect of IP as
a management option. However, in appropriately selected
people it may be a highly effective and well tolerated treatment
in the management of severe spasticity and associated pain.

The primary effect of phenol on nervous tissue is
coagulation and denaturing of proteins, which leads to cellu-
lar and axonal damage.10 Initially it was postulated that IP
might act selectively on spasticity and pain without affecting
the nerves responsible for bladder and bowel function.3 4 11

However, it became apparent that phenol damages axons
non-selectively, irrespective of their size, thereby affecting
motor and sensory nerve fibres indiscriminately.9 10 The mag-
nitude of the effect depends on the volume and concentration
of phenol used. Solutions of between 5%–8% phenol produce
a relatively neuroselective effect whereas higher concentra-
tions can cause extensive fibrosis and thickening of the arach-
noid mater within the subarachnoid space.10 Administering
phenol in glycerin renders it hyperbaric and viscous, resulting
in limited spread, and hence localised nerve injury.6

This paper presents the results of cross sectional data from

an observational study of IP in 25 patients with MS.

METHODS
Twenty five people with MS and severe lower limb spasticity

were selected for IP treatment using defined criteria (table 1).

Written and verbal information on the treatment and its

effects were given, by both the medical and nursing team,

consent was obtained by the pain management consultant

anaesthetist. The group included patients having an initial

injection (initial group) and those who were having subse-

quent injections (serial group). As part of routine practice a

structured programme for assessing spasticity, incorporating

goals and outcome measures including the Ashworth Scale,12

a spasm frequency scale,13 and a global pain rating score14 was

used on day of admission and repeated within 24 hours after

each treatment. This included an individualised goal agreed,

between the team, the patient, and, if appropriate, their carers.

After treatment, the same people evaluated whether the goal

had been achieved. The Ashworth Scale was used to measure

tone and ease of passive movement in the lower limbs. Five

muscle groups on both the targeted and non-targeted side

were measured: the hip and knee extensors, hip and knee

flexors, and ankle dorsiflexors. Before and after injection the

median and interquartile ranges of the Ashworth score for

each of the defined muscle groups was calculated for all

patients. A spasm frequency score was used before and after

treatment. Carers were asked to report the number of spasms
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witnessed if patients were unable to give an account and the

patient or carer subjectively commented on spasm intensity.

Pain was evaluated before and after treatment using a pain

rating scale. Particpants were asked to rate their pain over the

preceding 24 hours for each leg between 0 (no pain) to 100

(maximum pain).14

Procedure technique
Before the phenol treatment, a local anaesthetic test injection

of hyperbaric bupivacaine 0.5%, between 1.5 and 2.5 ml was

injected via a 24 gauge Sprotte spinal needle with introducer.

At least 24 hours elapsed between the test and treatment

injection to give sufficient time for the local anaesthetic to

wear off and the patient to confirm their wish to proceed. The

definitive treatment injection—5% phenol in glycerol—was

administered via an 18 gauge standard (Quincke point) spinal

needle. All the injections were carried out by the same opera-

tor (PN) using an aseptic technique. Intravenous access was

obtained and maintained throughout the procedure. Blood

pressure, pulse, and respirations were monitored throughout

the procedure and for two hours after treatment. The

injections were carried out at level L2/3 or L3/4, aiming to

reduce hip spasticity, flexor, adductor, and extensor spasms.

The volume injected was between 1.5 and 2.5 ml. The patient

was placed on the side to be targeted in a modified lateral

position with 30°–40° of pronation and the lumbar spine hori-

zontal as judged by external landmarks (fig 1). After the

injection, this position was maintained for 20 minutes to pro-

mote relatively selective distribution of the injectate to the

anterior roots. Relative selectivity of motor denervation is

desirable to minimise deleterious effects on bladder, bowel,

and sexual function.

Follow up injections were required if there was a limited

effect on the targeted side or if the other side also required

treatment. These were arranged on an outpatient basis at least

six weeks later, to permit adequate time to assess the affect of

the injection and concurrent interventions such as physio-

therapy and improved seating.

Statistical analysis
The Wilcoxon signed ranks test was used to compare the Ash-

worth and spasm frequency scores before and after treatment.

RESULTS
Seventeen women and eight men received IP, 15 in the initial

and 10 in the serial group. All patients had progressive MS.

The age ranged from 32 to 65 years with a mean of 47.76 years

and an Expanded Disability Status Scale15 of 8.0 or above,

indicating that patients were either wheelchair or bed

dependent. Outcome measures were recorded before and after

treatment in both initial and serial groups. The mean number

of injections in the serial group was 3.2 (range 2–9).

The individual goals, which related to improved comfort

and practical management, such as hoisting, positioning,

washing, and dressing were all achieved. Twenty four patients,

including all in the initial group were easier to position in bed

and their wheelchairs. Sixteen patients stated it was easier for

their carers to carry out lower half washing and dressing. Car-

ers reported that 10 people were safer to hoist and one person

was able to reduce the number of his carers from three or two

to one.

All patients demonstrated a significant reduction in their

Ashworth scores in all the tested muscle groups for the

targeted and non-targeted injection sides, after both initial

Table 1 Selection criteria for using intrathecal phenol

1 Severe lower limb spasticity effecting comfort, function and/or care.
2 Maximum doses of oral medication have been tried without therapeutic effect.
3 Therapy and nursing intervention no longer able to sustain effective management.
4 Other treatment options such, as botulinum toxin, intrathecal baclofen considered not suitable.
5 Bladder and bowel dysfunction evident and effective management strategies in place.
6 Individuals are aware of potential effect on lower limb sensation and sexual function.
7 Responsive to trial of intrathecal local anaesthetic
8 Individuals and carer aware of nature of treatment, potential side effects, and agree with the goal of

treatment.

Figure 1 Modified lateral position
with 30° pronation.
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and serial injections (Wilcoxon rank p<0.05, table 2). The

reduction in tone was greater on the targeted side when com-

pared with the non-targeted side after the initial treatment

(Wilcoxon rank p<0.05, table 2), whereas the reduction was

similar on the two sides in the serial treatment group

(Wilcoxon rank p>0.5, table 2). Serial injections produced the

lowest median Ashworth scores. All 23 patients with spasms

reported a reduction in intensity, and 21 reported a reduction

in frequency (fig 2). The median spasm score of the group

before treatment was 4 (IQR 4–4) and after treatment was 0

(IQR 0–2). This was statistically significant (Wilcoxon p

=or<0.001). Patients presented with a mixed pattern of

flexor, extensor and/or adductor spasms, and when spasms

persisted, the pattern was unchanged.

Eleven patients had pain before treatment (10 had no pain

before or after injection and four were cognitively impaired to a

degree that made them unable to use the analogue scale). Of the

11, after treatment, four had no pain in either leg. Seven had

reduced pain in the target leg, for three it was totally ablated (fig

3) and six had reduced pain on the non-target side.

Ten patients had a previous history of skin breakdown and

after injection six had subsequent broken skin areas. Five

patients reported transient adverse changes in their bowel

function (three after subsequent treatments, two after one

treatment). Two reported faecal incontinence, which lasted

between two to four weeks but then resolved, three reported

constipation such that two needed to increase the strength of

the enemas they used regularly, and one required manual

Figure 2 Frequency of spasms
before and after intrathecal phenol.

Table 2 The median and interquartile ranges (IQR) for each muscle group and the significance between targeted and
non-targeted sides (Wilcoxon signed ranks test p<0.05)

Muscle group

Targeted leg Non-targeted leg
p Value for
difference in
improvement
between legs

Before median
(IQR)

After median
(IQR)

Median
change

p Value
before/aft er
change

Before median
(IQR)

After median
(IQR)

Median
change

p Value
before/aft
er change

Initial treatment group
Flexor 3 (2–3) 0 (0–1) 2 0.001 3 (2–4) 2 (1–3) 1 0.076 0.02
Extensor 3 (2–3) 0 (0–1) 2 0.001 3 (2–3) 2 (1–3) 0 0.016 0.01
Dorsiflexor 3 (1–3) 0 (0–2) 1 0.003 3 (2–3) 2 (0–3) 2 0.01 0.02

Serial treatment group
Flexor 2 (2–3.25) 0.5 (0–1) 2 0.006 2.5 (1.75–3) 0 (0–1) 2 0.007 0.78
Extensor 2.5 (1.75–3) 1 (0–1.25) 1.5 0.007 2.5 (1–3) 0.5 (0–1) 1.5 0.007 0.52
Dorsiflexor 2.5 (0.75–3) 0 (0–1) 1.5 0.016 2 (0.75–3) 0.5 (0–1.25) 1 0.056 0.50

Figure 3 Before and after targeted
and non-targeted pain levels in
participants with pain.
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evacuations for four weeks before returning to their previous

management strategy.

None of the group reported adverse effects on their bladder

or sexual function. Two men concerned about their ability to

have erections chose to have a lower dose (1.5 ml), in an effort

to minimise the risk. Two women reported enhanced sexual

function because of improved lower limb flexibility.

A moderate drop in blood pressure after the phenol

injection was seen in some cases however this did not require

active management, other than slowly raising them into

sitting over a period of one to two hours. There was no case of

adverse outcome. Twenty four patients have required more

than one injection, 13 to achieve a bilateral effect, 11 because

of a wearing off of effect.

DISCUSSION
Reduction in tone in the flexor, extensor, and dorsiflexor

muscles of both lower limbs was seen after each injection of IP.

In the initial treatment group there was greater reduction in

tone on the targeted side, and no significant difference between

the targeted and non-targeted sides was seen after serial injec-

tions. Treatment in the serial group resulted in significantly

lower levels of tone on the non-targeted side, suggesting that

benefit may be extended with serial injections resulting in a

further reduction in of tone. IP reduces the intensity of spasms

and pain, although type of spasm and frequency may not be

affected. Perhaps most importantly, IP improved care relating to

positioning, hoisting, washing, and dressing.

Procedure
A preliminary trial of intrathecal local anaesthetic was

instructive in the decision making process for three reasons:

(1) It gave the patient the opportunity to experience the

probable effect of the definitive procedure, while having only a

transient effect. This experience was key to enabling patients

to decide whether they wished to proceed with the IP.

(2) It permitted shortened soft tissue or contractures to be

identified that might, if the person was injected, restrict posi-

tioning or ease of care. This enabled the team to plan specific

treatments after injection relating to physiotherapy, nursing,

and wheelchair seating requirements to promote goal

achievement.

(3) It gave some indication of the probable spread and effect

of phenol. When given with glycerol, phenol is viscous and

will not spread as much as the local anaesthetic. Therefore the

effect of the local anaesthetic is more extensive; hence if no

undesired effects are seen then they are considered unlikely to

occur with IP.

The volumes of phenol used were larger than those quoted

in earlier studies.2 3 In the authors’ experience, results are

usually suboptimal with volumes less than 1.5 ml. Serial

injections may be required to achieve a bilateral effect or if

spasticity or spasms return. This wearing off of effect could be

explained by the possibility that anterior horn cells are not

damaged by phenol administered in this way16 and that dam-

age is restricted to the motor axons.

Adverse effects
Five patients experienced changes in their bowel function.

This emphasises the need to screen people before injection to

ensure they have effective management strategies in place,

which can subsequently be adapted, if transient problems

occur after treatment. Four of the patients had subsequent

injections as they stated the advantages of reduced spasticity

outweighed the transient effect on their bowel management.

As IP damages sensory nerves, it might theoretically be a

risk factor for skin breakdown and delayed healing of existing,

broken skin. It is difficult to conclude from the data in this

study whether IP adversely affects skin integrity. There was no

evidence to suggest that those with intact skin before injection

were compromised after injection. However, it may be good

practice to only use IP if the person meets the selection crite-

ria (table 1), has an effective skin management regimen, and

their carers are aware of the potential risks.

Outcomes
The use of goals agreed between the patient, carers, and team

permitted the patients’ or carers’ perspective to be the focus of

treatment. All goals were directed towards improving position-

ing, comfort, or ease of carrying out an individual’s daily care

needs. The outcome measures used provided evidence of effec-

tiveness, but as spasticity is complex the addition of further

measures may provide a more comprehensive picture. For

instance, although the majority of the group had no pain they

expressed an improvement in overall comfort, because of

improved ease of care and positioning. The addition of an over-

all comfort rating score similar to the pain score has been intro-

duced to assess this: 0 (very uncomfortable) to 10 (very

comfortable). It was found that asking the question rather than

using visual analogues was easier for this highly disabled group

as they had difficulty seeing the scale or did not have the

manual dexterity to make a mark on the line. To strengthen the

data collected, the addition of disability (Bartel Index17) or carer

burden measures (Carer Strain Index18) could be considered.

Intrathecal phenol or intrathecal baclofen?
It is important to clarify the role of IP alongside other

treatments, such as oral or other intrathecal drugs, inpatient

or outpatient therapy, or multidisciplinary rehabilitation. This

applies particularly to ITB, which is also used in the manage-

ment of severe generalised lower limb spasticity.13 19 ITB can

permit greater flexibility over the short-term and longer term.

This is important to achieve a balance between maintaining

functional abilities and treating the fluctuating pattern of

spasticity, seen in patients with a progressive disease such as

MS. IP may be preferable to ITB if the patient, does not

Figure 4 Intrathecal phenol treatment algorithm for managing
lower limb spasticity.
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adequately respond to ITB at the trial stage,19 over time,20 21

develops tolerance,22 or does not want the responsibilities

associated with managing a pump implant. These include

regular pump refills, taking responsibility for seeking help if

alarms sound, or side effects occur. IP may however be more

appropriate at a later stage of disease than ITB. Although IP

requires an expert injection, the individual responsibility is

less and no other costly or special equipment is required.

CONCLUSIONS
These findings show that IP was an effective treatment in the

management of lower limb spasticity in 25 people with MS

when used as part of an overall programme, which included

expert multidisciplinary assessment, selection, ongoing treat-

ment, education, measurement, and injection. Multidisciplinary

assessment was key to effective patient selection and has led to

the development of a defined treatment algorithm (fig 4).

When considering long term management the infrastruc-

ture for repeat assessments, injections, ongoing monitoring of

skin integrity, bladder and bowel management strategies need

to be considered. Future studies on the effect of serial IP: on

long term management of lower limb spasticity, skin integrity,

sexual function, and on the quality of life of patients with MS

and their carers would be beneficial.
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