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ABSTRACT

IntroducƟon: SpasƟcity is a pervasive and debilitat-
ing condiƟon. AnƟ-spasƟc medicaƟons like Baclofen and
Diazepam are most commonly used for spasƟcity manage-
ment. ObjecƟves: The study aimed to evaluate and compare
the efficacy of Baclofen with that of Diazepam in the man-
agement of spasƟcity following acquired spinal cord injuries.
Methods: In this randomised open-label study involving 60
paƟents, 30 paƟents received 5 mg of oral Baclofen thrice
daily and 30 paƟents received 5 mg of oral Diazepam thrice
daily for the management of spasƟcity. The extent of spas-
Ɵcity was measured by Modified Ashworth Scale (MAS).
The efficacy of these drugs was measured with the mean
improvement in the above parameters on days 7, 14, 28, 56
and 90 from the start of pharmacotherapy. Results: Base-
line muscle spasƟcity scores were comparable. At the end-
point, mean improvement in tone of right and leŌ hip flex-
ors (1.43 vs. 0.87), hip adductors (1.30 vs. 0.87), knee flex-
ors (0.80 vs. 0.37), ankle plantar flexors (0.80 vs. 0.37) and
ankle dorsiflexors (1.23 vs. 0.93) were significantly higher in
Baclofen group (p<0.05), while the tone of right and leŌ hip
abductors, hip and knee extensors showed no significant dif-
ference among the groups. Conclusion: Baclofen was found
to be superior to Diazepam in terms of efficacy, especially
for flexor spasƟcity of lower limbs in acquired spinal cord
injuries.

KEYWORDS: Spinal Cord Injury, Muscle Disorder, Clinical
Trial, Accidents, Muscle Relaxants

INTRODUCTION

Spinal cord injury (SCI) presenƟng with spasƟcity is
recognized by the World Health OrganisaƟon (WHO) as a
major musculoskeletal condiƟon that presents a serious

disease burden. [1] One Approximately 70% of individuals
with spinal cord injuries experience spasƟcity following a
period of spinal shock, which can negaƟvely affect the
quality of life and hence extremely debilitaƟng. [2]

The definiƟon of spasƟcity that is most frequently cited
was published in Lance in 1980. [3] It states that ”SpasƟcity
is a motor disorder characterized by a velocity-dependent
increase in tonic stretch reflexes (muscle tone) with exag-
gerated tendon jerks, resulƟng from hyper excitability of the
stretch reflex.”

AŌer a spinal cord injury (SCI), the spinal cord experiences
a spinal shock with symptoms like the loss of tendon reflexes
below the lesion, muscle paralysis, and reducedmuscle tone
in the iniƟal days. SpasƟcity slowly emerges over the course
of several months. Over Ɵme, spasƟcity sets in, leading to
intense muscle spasms that can be triggered by sƟmuli like
temperature changes and bladder fullness. While spasƟcity
can help prevent venous thrombosis and improve reflexive
bladder and bowel funcƟon, it can also cause problems with
mobility, comfort, posiƟoning, and hygiene that can lead to
limb contracture and lower quality of life for the paƟent. [4]

The goal of treatment is to overcome funcƟonal impair-
ments related to spasƟcity. [5] The most popular treatments
are the non-invasive ones, such as oral drugs and physical
therapy. Pharmacotherapies are believed to be the most
efficacious for the treatment of spasƟcity failingwhich, surgi-
cal lines are followed. The most commonly used anƟ-spasƟc
drugs are baclofen, diazepam, clonidine, and Ɵzanidine.
Among these drugs, numerous studies aƩest to the effec-
Ɵveness of Baclofen and Diazepam as anƟ-spasƟc agents in
Spinal cord injuries. Majority of the research studies demon-
strate the efficacy of the study drugs when given alone or
compared with drugs other than our study drugs. [6] How-
ever only a very few studies, have compared the efficacy of

www.pimr.org.in
 10.47799/pimr.1202.10
mailto:hemalini11@gmail.com
https://creativecommons.org/licenses/by/4.0/


Thiyagarajan et al www.pimr.org.in

Baclofen andDiazepam in treaƟng spasƟcity aŌer Spinal cord
injuries. [7] This study designed as a Randomised controlled
trial aimed to explore the beƩer therapeuƟc opƟons of the
two anƟ-spasƟc medicaƟons: Oral Baclofen versus the Oral
Diazepam in terms of efficacy.

MATERIAL AND METHOD

The research study was planned as a single centre,
parallel, open-label, comparaƟve, randomised controlled
study with balanced randomisaƟon 1:1 in a terƟary care
hospital. The study was approved by the InsƟtuƟonal Ethics
CommiƩee of the Government Medical College, Kozhikode.
The Kozhikode Government Medical College’s Department
of Pharmacology and Department of Physical Medicine and
RehabilitaƟon both hosted research sessions for the study.
The study was carried out from January 2013 to January
2014, spanning a full year.

The purpose of the study was to evaluate and invesƟgate
the efficacy of two medicaƟons in terms of managing
spasƟcity: oral Diazepam (5 mg three Ɵmes a day) and oral
Baclofen (5 mg three Ɵmes a day). In light of this, the
Modified Ashworth Scale (MAS), which gauges resistance
during passive soŌ-Ɵssue stretching, was used to evaluate
the paƟents’ muscle tone. [8] The MAS raƟng system has six
points: 0, 1, 1+, 2, 3, and 4. It is a quick and simple way
to gauge how well a treatment is working. The average
improvement in muscle tone at scheduled follow-ups was
evaluated.

The sample size used in the study was calculated using the
formula [9]

N =
2 σ2 (Z crit + Z pwr )2

D2

Where, N — Sample size in each group, σ — Assumed SD
of each group, ZCrit — desired significance criterion, ZPwr

— desired staƟsƟcal power and D — Minimum expected
difference between the two means.

Using the formula above, it was possible to calculate
the minimum number of paƟents required in each group
(assuming a 10% dropout rate) to be 30. In order to prevent
bias, a computer-generated table consisƟng of 10 blocks,
each with 6 paƟents, was used to randomly divide the
enrolled paƟents into two study groups. PaƟents who met
the following requirements were eligible for inclusion: they
had to be over the age of eighteen and under seventy-
five, have wriƩen informed consent, be at least eighteen
months post-spinal cord injury, have established spasƟcity
of any grade that is not in spinal shock, and have spasƟcity
that impairs their ability to funcƟon and sleep. The
following condiƟonswere not included in the study: paƟents
scheduled for surgery, pregnant, glaucomapaƟents, paƟents
with respiratory disorders such as chronic obstrucƟve lung
disease, sleep apnoea, chronic liver disease, renal disease,
urinary tract infecƟon, psychiatric illness of any kind, broken
skin, and any infecƟons that trigger spasƟcity.

Figure 1: Flowchart showing the enƟre study process

Baseline demographics and blood invesƟgaƟons of both
groups were comparable. The paƟents received detailed
informaƟon about the study and all of its steps. AŌer
meeƟng the inclusion criteria, 63 paƟents in total were
screened for the study, and 60 paƟents were eventually
enrolled. These paƟents were randomly assigned to one of
the two treatment groups, that is, the Baclofen treatment
group (30 paƟents) assigned as the BC group and the
Diazepam treatment group (30 paƟents) assigned as the DZ
group. Baclofen was administered as 5 mg oral tablets three
Ɵmes daily and diazepam was administered as 5mg oral
tablets three Ɵmes daily aŌer food.Figure 1

The studywas registeredwith the Clinical Trials Registry of
India (CTRI): CTRI/2014/10/005150. The study process was
updated regularly under the CTRI plaƞorm.

RESULT

The two groups were assessed for themean improvement
in themuscle tone as measured on days 7, 14, 28, 56 and 90.
The paƟents were regularly given reminders for their follow-
up appointments and followed up regularly. The mean tone
of right and leŌ Hip Flexors (HFT), Hip extensors (HET), Hip
adductors (THAD), Hip abductors (THAB), Knee flexors (TKF),
Knee extensors (TKE), Ankle plantar flexors (APF) and Ankle
dorsiflexors (ADF) were evaluated in their follow-up visits.

Among the two groups, at the end of the study,Table 1
, the Baclofen group showed a staƟsƟcally significant
improvement in the tone of the mean of right and leŌ Hip
Flexors (HFT) (p<0.001), Hip Adductors (THAD) (p=0.001),

53 PerspecƟves in Medical Research |May - August 2024 | Vol 12 | Issue 2

www.pimr.org.in


www.pimr.org.in Thiyagarajan et al

Efficacy (Mus-
cle Tone)

Goup Mean
improve-
ment

SD p-
value$

Hip Flexors
(HFT)

BC* 1.43 0.57 <
0.001DZ^ 0.87 0.35

Hip Adductors
(THAD)

BC 1.30 0.54
0.001DZ 0.87 0.35

Knee Extensors
(TKE)

BC 1.10 0.48
0.73

DZ 1.07 0.37

Ankle Dorsi
Flexors (ADF)

BC 1.23 0.50
0.005DZ 0.93 0.25

Hip Extensors
(HET)

BC 0.60 0.56
0.11

DZ 0.37 0.49

Hip Abductors
(THAB)

BC 0.63 0.62
0.22

DZ 0.43 0.50

Knee Flexors
(TKF)

BC 0.80 0.61
0.005DZ 0.37 0.49

Ankle Plantar
Flexors (APF)

BC 0.80 0.61
0.005DZ 0.37 0.49

*BC: Baclofen, ^DZ: Diazepam, $: Mann –Whitney test

Table 1: Comparison of mean improvement in the tone of
SpasƟc muscles of Baclofen and Diazepam groups

Knee Flexors (TKF) (p=0.005), Ankle Dorsiflexors (ADF)
(p=0.005), and Ankle Plantar Flexors (APF) (p=0.005) and
the mean improvement in the above-menƟoned tones was
staƟsƟcally significant (p <0.05). The mean improvement
tone of right and leŌ knee extensors (TKE) (p=0.733),
Hip abductors (THAB) (p=0.220), and Hip extensors (HET)
(p=0.105) of the Baclofen (BC) group compared to the
Diazepam (DZ) group showed no significant difference (p >
0.05).

DISCUSSION

AŌer a period of spinal shock, paƟents with spinal cord
injuries (SCI) are at high risk for developing spasƟcity. Since
spasƟcity has a significant impact on quality of life, best
pracƟces in its management are imperaƟve. SpasƟcity
can be managed in a number of ways, such as with
tone-inhibiƟng casts, oral medicaƟons, targeted injecƟons,
exercise therapy, and surgery. The most popular kind
of treatment is the use of oral medicaƟons, parƟcularly
when the spasƟcity interferes with daily funcƟoning and
causes pain or sleep disturbances. A medicaƟon plan
should be developed with the goal of balancing improved
funcƟon, paƟent saƟsfacƟon, and possible side effects.

Currently approvedmedicaƟons for use in spasƟcity paƟents
are Dantrolene, Baclofen, Diazepam, and Tizanidine. The
two most common and convenƟonal drugs prescribed for
individuals with spasƟcity are baclofen and diazepam. [7, 10]

Baclofen, a gamma aminobutyric acid derivaƟve, is
believed to reduce spasƟcity by increasing presynapƟc
inhibiƟon, which in turn amplifies the effects of inhibiƟon on
the spinal stretch reflex. FaƟgue, sedaƟon, and seizures are
common side effects. Diazepam, a benzodiazepine, inhibits
central nervous system acƟvity by acƟng postsynapƟcally
on GABAA receptors. SedaƟon, ataxia, discoordinaƟon,
exhausƟon, hypotension, memory impairment, and an
increased risk of addicƟon are typical benzodiazepine side
effects. [7]

Research that used these medicaƟons in comparison
oŌen presented their findings in a variety ofways. (for exam-
ple: the number of paƟents improved or the improvement
in muscle tones per paƟent etc.). Because of all of these fac-
tors, comparing trials can be difficult at Ɵmes. In this study,
the effecƟveness of two anƟ-spasƟc drugs namely baclofen
and diazepam, was compared.

The paƟents in the study were enrolled aŌer being
screened for eligibility in the baclofen and diazepam groups.
The baseline comparisons between the study groups done
on day 0 revealed that they were comparable (p > 0.05).
Themodified Ashworth scale was used tomeasure themean
improvement in tone of the spasƟcity-affected muscles,
which served as the study’s efficacy parameter. Tone of
Ankle DorsiFlexors (ADF), Tone of Hip Extensors (THE), Tone
of Hip Abductors (THAB), Tone of Knee Flexors (TKF), Tone
of Ankle Dorsiflexors (TKF), Tone of Ankle Dorsiflexors (ADF),
Tone of Hip Adductors (THAD), Tone of Knee Extensors
(TKE), and Tone of Ankle Dorsiflexors (ADF) are among them.
During rouƟne follow-up visits on days 7, 14, 28, 56, and
90, the mean values of these parameters in the two study
groups were compared. The Mann-Whitney test was used
to analyze the data.

An interesƟng finding of this study was that the Baclofen
group showed a significant improvement in tone, especially
for the Flexor group of muscles, that is, for the tone of the
hip flexors, hip adductors, ankle dorsiflexors knee flexors
and ankle plantar flexors (p< 0.05). However, the mean
improvement in the tone of right and leŌ hip extensors,
hip abductors, and knee extensors was not staƟsƟcally
significant for both groups indicaƟng that both the study
drugs were equally effecƟve in reducing spasƟcity in these
groups of muscles.

At the endpoint, addiƟonal clinical and hematologic
parameters were evaluated. These parameters were con-
trasted with the study’s iniƟal set. Both groups’ parameters
did not significantly differ from the baseline, indicaƟng that
neither treatment had an impact on them.

There are several research studies conducted on drugs for
spasƟcity. In a systemaƟc review on spasƟcity treatment
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aŌer spinal cord injury by Burchiel KJ et al, in which Baclofen
was reported to be effecƟve in spasƟcity management
aŌer spinal cord injury. [11]In another study conducted by
Elovic on the management of spasƟc hypertonia, among the
anƟspasƟc medicaƟons, Baclofen is parƟcularly effecƟve in
flexor spasms. [12]

Mariko Kita and Donald E in their study on ‘Drugs used
to treat spasƟcity’ reported that diazepam is effecƟve in
spasƟcity management but produces pronounced adverse
effects. [13]De souse et al in their study onbaclofen and spinal
cord injury found that baclofen to be most promising among
the anƟ-spasƟc drugs. [14]

Our study’s findings concurred with those of the afore-
menƟoned invesƟgaƟons. In our study, we idenƟfied that
Baclofen significantly improved the tone of the adductor
and flexor muscles. The current study’s findings indicate
that when it comes to treaƟng spasƟcity, parƟcularly flexor
spasms brought on by acquired Spinal Cord Injuries, oral
Baclofen, 5 mg three Ɵmes per day, is preferable to oral
Diazepam, 5 mg three Ɵmes per day.

CONCLUSION

Major conclusions were drawn from the study that
idenƟfied oral Baclofen to be more efficacious in the
management of spasƟcity, especially for flexor spasms due
to acquired spinal cord injury when compared to oral
Diazepam.

Despite limitaƟons involved in the study like short study
duraƟon and study methods used, Baclofen is idenƟfied as
the beƩer therapeuƟc opƟon when compared to diazepam
in the management of spasƟcity in acquired spinal cord
injuries. A greater amount of research is required to examine
medical intervenƟons aimed at miƟgaƟng the development
and progression of spasƟcity, given the limitaƟons of the
study and the difficulƟes associated with these condiƟons.

LIMITATIONS OF THE STUDY:

The study was conducted in a single centre with a
homogeneous group of paƟents, which was one of its many
limitaƟons. In comparison to other reports, this resulted
in a smaller paƟent group and a shorter study duraƟon.
AddiƟonally, because the study did not use a double-blind
controlled methodology, bias cannot be completely ruled
out.
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