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ABSTRACT

Objectives: This study aims to investigate the incidence and severity of spasticity in patients with traumatic spinal cord injury (TSCI) from
the perspective of both patients and physicians.
Patients and methods: Between January 2006 and December 2010, a total of 119 TSCI patients (91 males, 28 females; mean age 34.9±13.1
years; range 18 to 79 years) were included in the study. The patients were asked for localization of the spasticity, its beneficial and harmful
effects and whether it caused pain. The patients with pain were evaluated using the visual analog scale (VAS). The physicians used the
Modified Ashworth Scale (MAS) for all patients. The spasticity was also evaluated using the Penn Spasm Frequency Scale, Spasm Severity
Scale, Hygiene Scale, Deep Tendon Reflexes Scale, Clonus Score, and the Plantar Stimulation Response Scale. The patients were functionally
evaluated with the Barthel Index (BI) and the Functional Independence Measurement (FIM).
Results: Spasticity was reported by 42 patients (35.3%). Based on the MAS evaluation of the physicians, 54 patients (45.4%) had spasticity.
The FIM, BI, and VAS scores of patients with spasticity were statistically significantly worse than those without spasticity. There was a
statistically significant correlation between the spasticity evaluation performed by the physicians and patients (r=0.772; p=0.001). We also
found a significant correlation between the MASS and VAS scores (r=0.200; p=0.029) and between the patient-reported spasticity and VAS
scores (r=0.345; p=0.001).
Conclusion: Our study results suggest that different measurement tools should be used during clinical examination to accurately evaluate
the incidence and severity of spasticity in TSCI patients.
Keywords: Assessment; measurement; spasticity; spinal cord injury.

ÖZ

Amaç: Bu çalışmada travmatik omurilik yaralanmalı (TOY) hastalarda hem hasta hem de hekim perspektifinden spastisitenin görülme
sıklığı ve şiddeti araştırıldı.
Hastalar ve yöntemler: Ocak 2006 - Aralık 2010 tarihleri arasında, toplam 119 TOY’li hasta (91 erkek, 28 kadın; ort. yaş 34.9±13.1 yıl;
dağılım 18-79 yıl) çalışmaya dahil edildi. Hastalara spastisitenin yeri, yararlı ve zararlı etkileri ve ağrıya neden olup olmadığı soruldu.
Ağrılı hastalar Görsel Analog Ölçeği (GAÖ) ile değerlendirildi. Tüm hastalar için hekimler tarafından Modifiye Ashworth Ölçeği (MAÖ)
kullanıldı. Spastisite Penn Spazm Sıklık Ölçeği, Spazm Şiddet Ölçeği, Hijyen Ölçeği, Derin Tendon Refleksleri Ölçeği, Klonus Skoru ve
Plantar Stimülasyon Yanıt Ölçeği ile de değerlendirildi. Hastalar fonksiyonel açıdan Barthel İndeksi (Bİ) ve Fonksiyonel Bağımsızlık
Ölçeği (FBÖ) ile değerlendirildi.
Bulgular: Spastisite, 42 hasta (%35.3) tarafından bildirildi. Hekimlerin MAS değerlendirmesine göre, 54 hastada (%45.4) spastisite saptandı.
Spastisiteli hastaların FBÖ, Bİ ve GAÖ skoru, spastisitesi olmayanlara kıyasla, istatistiksel olarak anlamlı düzeyde daha kötüydü. Hekim
ve hastalar tarafından yapılan spastisite değerlendirmesi arasında istatistiksel olarak anlamlı bir ilişki gözlendi (r=0.772; p=0.001). Ayrıca,
MAST ve GAÖ skorları arasında (r=0.200; p=0.029) ve hasta tarafından bildirilen spastisite ve GAÖ skorları arasında (r=0.345; p=0.001)
anlamlı bir ilişki bulundu.
Sonuç: Çalışma sonuçlarımız, TOY’li hastalarda spastisitenin görülme sıklığı ve şiddetinin doğru bir şekilde değerlendirilmesi için, klinik
muayene sırasında farklı ölçüm araçlarının kullanılması gerektiğini göstermektedir.
Anahtar sözcükler: Değerlendirme; ölçme; spastisite; omurilik yaralanması.

Corresponding author / İletişim adresi: Canan Çulha, MD. Ankara Fizik Tedavi ve Rehabilitasyon Eğitim ve Araştırma Hastanesi, Fiziksel Tıp ve Rehabilitasyon
Kliniği, 06030 Sıhhiye, Ankara, Turkey. e-mail / e-posta: veyseltemizkan@yahoo.com
Cite this article as:
Çulha C, Ünsal-Delialioğlu S, Egüz P, Kulaklı F, Özel S. Spasticity in patients with traumatic spinal cord injury: patients’ and physicians’ perspective. Turk J Phys Med Rehab 2017;63:23-30.

Turk J Phys Med Rehab

24

Spasticity is a serious and disabling problem
that poses great challenges for both patients and the
clinicians. Appropriate treatment methods are needed
to select new treatment approaches and develop new
coping methods.[1] The Stockholm Spinal Cord Injury
Study (SSCIS) has reported spastic paresis in 60% of
spinal cord injury (SCI) patients with spasticity and
emphasized that it is an important problem that can be
severe enough to cause pain and affect the daily life of
the patients in the other 40% of this group.[2]
Spinal cord injury patients following spinal shock
period can have increased phasic and tonic stretch
reflexes, tendon reflexes with low threshold and large
amplitude, clonus, cutaneomuscular ref lex-f lexor
withdrawal reflex, painful or painless spontaneous
extensor or flexor spasms, etc. These endanger patient
positioning, bed activities, transfers, stability in
wheelchairs, hygiene and protection of skin integrity.
There are also limitations of daily living activities
and sleep problems.[3-6] It is also difficult for the
clinician to detect and grade such a disorder and
decide on which patients to treat. The quantitative
measurement of spasticity is difficult and complicated.
The measurements tend to be subjective. The patient’s
spasticity can also show daily or even hourly variation.
Quantitative evaluation of spasticity is quite important
when determining the treatment plan and measuring
the response of the patient to medical and physical
treatment. There is also no fully effective measurement
method.[4-6]
The Ashworth Scale (AS) and the Modified
Ashworth Scale (MAS) have been used as gold standards
in the comprehensive evaluation of spasticity for half a
century despite their subjectivity.[7-9] Self evaluation by
the patients and the sensory component in spasticity
have also become the focus of attention in addition to
various clinical measurements besides AS and MAS in
the last 15-20 years.[10,11]
The aim of this study was to have physicians and
patients themselves assess the presence of spasticity
and the distribution and its severity in traumatic spinal
cord injury (TSCI) and to evaluate the relationship
between these evaluations.

PATIENTS AND METHODS
We included a total of 119 TSCI patients (91 males,
28 females) who had been consecutively hospitalized
at the Ankara Physical Medicine and Rehabilitation
Training and Research Hospital in the study between
January 2006 and December 2010. Some of these patients
had been hospitalized for their first rehabilitation session

while others had been hospitalized a second or third
time for the treatment of developing complications. All
patients gave their informed consent and the protocols
were approved by the local ethics committee. The study
was conducted in accordance with the principles of the
Declaration of Helsinki.
The TSCI patients were evaluated as crosssectional. All patients with spasticty or without, who
were cooperative, ignoring their neurological levels
were included in the study. The neurological level of
the injury was determined according to the American
Spinal Injury Association Impairment Scale (AIS)
classification following a neuromuscular system
examination.[12] The patients were classified as cervical
injury (C1-C7), upper thoracic injury (T1-T6), lower
thoracic injury (T7-T12), and lumbar injury (L1-L5)
according to the injury levels. They were also classified
as AIS-A, B, C, or D according to injury severity.
Patients were first provided basic information on
increased muscle tonus and spasticity and were then
queried on their own spasticity. This inquiry included
whether they had spasticity in the last week by their
own evaluation, the localization where they felt the
spasticity (the body, upper extremity, lower extremity
or any two regions), the benefits (helping standing up,
creating a feeling of animation) and harmful effects
(creating limitation of daily living activities, causing
pain, making it more difficult to stand up by causing
spasms) (Table 1).[11] Patients with spasticity-related
pain, i.e. painful flexor and extensor spasms, were
evaluated with the visual analog scale (VAS).[13]
The spasticity was also evaluated by a physician
using clinical scales during the same period. The
muscle groups evaluated with MAS were the hip flexors,
extensors, and adductors, and the knee flexors and
extensors. The elbow flexors and extensors and the wrist
flexors and extensors were additionally evaluated in
tetraplegic patients. The highest MAS value determined
for the muscles around each joint was recorded for that
joint. The Modified Ashworth Scale Sum (MASS) value
was found for each case by adding the MAS values of the
joints (hip, knee, elbow and wrist).[11]
The spasticity was also evaluated using various
clinical scales in addition to the commonly used MAS.
These were the Penn Spasm Frequency Scale (PSFS),
Spasm Severity Scale (SSS), Hygiene Scale (HS), Deep
Tendon Reflexes Scale (DTRS), Clonus Score (CS), and
the Plantar Stimulation Response Scale (PSRS).[8,10,14-17]
The patients’ functional status was evaluated with the
Barthel Index (BI) and the Functional Independence
Measure (FIM).[18,19]
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The Mann-Whitney U tests were used to analyze
statistically significant differences between the
FIM, BI and VAS values of cases with physiciandetermined spasticity (present or absent; MAS normal
or increased tonus). The Spearman’s correlation
analyses were made between the event duration and
the physician-determined MASS values, and between
MASS values and other clinical scales, and between
MASS values and FIM, BI. The power of correlation
analysis was determined to be 0.00-0.25= very weak,
0.26-0.49= weak, 0.50-0.69= moderate, 070-0.89= high,
0.90-1= very high.[20]

Table 1. Distribution of traumatic spinal cord injury patients
according to the self-evaluation of their spasticity
n
Do you have any spastic symptoms?
No
77
Yes
42
Which part of the body your spasticity affects?*
Upper extremities
1
Trunk
1
Lower extremities
16
Trunk and lower extremities
23
Upper extremities, trunk and lower extremities
1
Harmful effects of your spasticity*
No effect
8
Pain
2
ADL limitation
10
Pain + ADL limitation
18
Difficulty in standing due to pain +
ADL limitation + spasm
4
The benefits of your spasticity*		
Absent
20
Helping standing up
18
Feeling animation
4

%
64.7
35.3
2.4
2.4
38.1
54.8
2.4
19.0
4.8
23.8
42.9

RESULTS
The mean age of the subjects was 34.87±13.12 years
and median was 33.00 (min 18, max 79) years and
the median TSCI duration was 4.50 (min 2, max 62)
months. The cause of injury was fall from a height in
54 (45.4%), traffic accident in 39 (32.7%), motorcycle
accident in seven (5.9%), firearm injury in eight (6.7%),
being trapped under falling heavy load in nine (7.6%),
and diving in two (1.7%) patients. The neurological
injury levels of the patients were given in Table 2. The
AIS classification revealed that 60.5% of the patients
were AIS-A and 39.5% were AIS-B, C, D. Joint passive
range of motion (PROM) limitation was present in
21 patients (17.6%). Spasticity was also present in
12 patients from the joint PROM limitation group
(57.4%).

9.5
47.6
42.9
9.5

* These queries were performed in 42 patients with spastic symptoms; ADL: Activities
of daily living.

Statistical analysis
Data analysis was performed using SPSS for
Windows version 15.0 software (SPSS Inc., Chicago,
IL, USA). A p value <0.05 was considered statistically
significant. Shaphiro Wilk test was used to evaluate
the distribution of variables. Descriptive statistics
were used for variables (continuous and categorical
variables). The chi-square test was used to analyze
statistically significant differences between the
groups (event duration as over six months and
less) according to spasticity as determined by
the physician (present or absent; MAS normal or
increased tonus). The chi-square test was used
to analyze statistically significant differences
between the complete (AIS-A) and incomplete
injury (AIS-B, C, D) groups according to physiciandetermined spasticity presence (present or absent;
MAS normal or increased tonus).

When queried regarding spasticity, 42 TSCI
patients (35.3%) stated they suffered from spasticity.
The spasticity was most commonly felt in the trunk
and lower extremity and reported in these areas
in 23 (54.8%) of these patients. The injury of these
23 patients was cervical in 10, lower thoracic in eight
and upper thoracic in six. There were 16 patients (38.1%)
complaining of spasticity in the lower extremities only
and the injury was lower thoracic in 10, upper thoracic
in four and cervical in two. Spasticity was considered
a problem in 35 of the 42 patients (83.3%) who felt
spasticity. The most common of these problems were

Table 2. Distribution of traumatic spinal cord injury patients according to the AIS classification
Neurologic lesion level

American Spinal Injury Association Impairment Scale
A
n

Cervical
Upper thoracic (T1-6)
Lower thoracic (T7-12)
Lumbar
Total

B
%

n

C
%

n

Total

D
%

n

%

n

10		5		6		5		26
16 		
0 		
3 		
0 		
19
27		3		10		3		43
19		3		5		4		31
72
60.5
11
9.2
24
20.2
12
10.1
119

%
21.8
16.0
36.1
26.1
100
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pain and the associated limitation of daily living
activities as reported by 18 patients (42.9%). When
asked about the benefits of spasticity, 20 patients
(47.6%) felt there was no benefit, 18 (42.9%) said it
helped standing up and four (9.5%) said it felt like
being animated and made them feel better (Table 1).
Our MAS evaluation revealed spasticity in various
degrees in 54 patients (45.4%). We most commonly
found spasticity of hip adduction (42%) and knee
extension (39.5%). The PSFS revealed spasticity in
62 patients (52.1%). The SSS showed that the spasticity
was moderate in 37 (31.1%) patients and in the form
of severe spastic spasms in 12 (10.1%) subjects in the
spastic group. The HS revealed that 63 (52.9%) of the
119 patients could be catheterized easily with help
and 26 (21.8) were independent as regards to hygiene.

The DTRS showed increased DTR in 49 (41.1%) of the
119 patients. The DTR was brisker than average in
38 (31.9%) and hyperactive with clonus in 11 (9.2%).
Clonus was present in 51 (42.9%) of the 119 patients.
The Babinski reflex was positive in 59 patients (49.6%).
The Babinski reflex was in the form of mild elevation
of the knee and leg flexion following mild touch in 20
patients (16.8%) (Table 3).
Classification of the cases according to event
duration as six months or less (70 patients - 58.8%)
and over six months (49 patients - 41.2%) revealed that
spasticity as determined by the physician (present or
absent; MAS normal or increased tonus) was much
higher in the second group with statistical significance
(Chi-square test, df=1, p=0.011). The Spearman’s
correlation analysis showed a statistically significantly

Table 3. Distribution of traumatic spinal cord injury patients according to the physician’s
spasticity evaluation
n

%

Penn Spasm Frequency Scale*
0 No spasm
1 Spasm induced only by stimulation
2 Infrequent occurring less than once per hour
3 Spontaneous spasms occurring more than once per hour
4 Spontaneous spasms occurring more than ten times per hour

57
10
26
21
5

47.9
8.4
21.8
17.6
4.2

Spasm Severity Scale**
No assessment
1 Mild
2 Moderate
3 Severe

57
13
37
12

47.9
10.9
31.1
10.1

Deep Tendon Reflexes Scale*
0 No reflex
1 Somewhat diminished, low normal
2 Average, normal reflex
3 Brisker than average, possibly indicative of disease
4 Very brisk, hyperactive, associated with clonus

41
14
15
38
11

34.5
11.8
12.6
31.9
9.2

Clonus score*
0 Absent
1 Unsustained
2 Sustained
3 Spontaneous/light touch provoked

68
37
9
5

57.1
31.1
7.6
4.2

Plantar Stimulation Response Scale*
0 No visible activity/flexor response
1 Flicker of movement/extensor response
2 Slight knee and hip movement
3 Knee lifted from support
4 Movement elicited by light touch

60
17
22
16
4

50.4
14.3
18.5
13.4
3.4

Hygiene Scale*
0 Independence in self caring
1 One person can clean and catheterize patient easily
2 One person can clean patient and catheterize him/her with coping
3 One person can clean patient and catheterize him/her with severe difficulty
4 Two persons can clean patient and catheterize him/her with severe difficulty

26
56
18
4
15

21.8
47.1
15.1
3.4
12.6

* These scales were performed on all of the 119 traumatic spinal cord injury patients; ** This scale was only performed on 62 patients
who had spasticity according to Penn Spasm Frequency Scale.
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weak correlation between the event duration and
the physician-determined MASS values (Spearman’s
r=0.343, p=0.001).
Classification of the cases as complete (AIS-A;
72 patients - 60.5%) and incomplete (AIS-B, C, D;
47 patients - 39.5%) according to AIS showed no
statistically significant difference between the
physician-determined spasticity presence (present or
absent; MAS normal or increased tonus) between these
groups (Chi-square test, df=1, p=0.902). There was no
statistically significant correlation between the patients
with incomplete and complete TSCI patients according
to physician-determined MASS values (Spearman’s
r=0.032, p=0.727).
We found a statistically significant high degree
of correlation between physician-determined MASS
value and the patient’s own spasticity evaluation
(Spearman’s (rho) r=0.772, p=0.001). There was a
statistically significant very weak correlation between
MASS and the VAS value queried in the patients
(Spearman’s r=0.200, p=0.029) and a weak correlation
with the statement of the patient regarding the presence
of spasticity and the VAS value (Spearman’s r=0.345,
p=0.001).
The second highest correlation following patient
evaluation with MASS values was with PSFS and SSS
evaluations. (Spearman’s r=0.653 p=0.001, r=0.608
p=0.001, respectively). There was also moderate
correlation between MASS values and the DTRS,
CS, and PSRS (Spearman’s r=0.606 p=0.001, r=0.437
p=0.001, r=0.548 p=0.001, respectively).
The FIM, BI and VAS values of cases with physiciandetermined spasticity (present or absent; MAS normal
or increased tonus) were statistically significantly
worse than those without spasticity (Mann-Whitney
U test, Z=-4.64, p=0.001, Z=-4.34, p=0.001, Z=-2.38,
p=0.017, respectively, Table 4). Spearman correlation
analysis showed a statistically significantly moderate
negative correlation between the physician-determined
MASS values and the FIM and BI (Spearman’s r=-0.491
p=0.001, r=-0.451 p=0.001, respectively). There was also

a statistically significantly weak negative correlation
between patient-reported spasticity presence and the
FIM and BI (Spearman’s r=-0.358 p=0.001, r=-0.325
p=0.001, respectively).
The HS was the scale that showed the highest
negative correlation with FIM and BI among those
used by the physician to evaluate spasticity in TSCI
patients. (Spearman’s r=-0.552 p=0.001, r=-0.547
p=0.001, respectively).
A statistically significant correlation was found
with patient-reported spasticity and all the clinical
scales used by the physician as MAS (p<0.05).
Twenty-four (20.2%) of all 119 patients were using
oral anti-spastic drugs.

DISCUSSION
Taking into account the aims of this study, there
was a statistically significantly high level of correlation
between the physicians and the patients’ evaluation of
spasticity. We also found a significant but low degree
of correlation between MASS and VAS and between
spasticity as reported by the patient and the VAS.
The quantitative measurement of spasticity is a
difficult and challenging problem. This measurement
is very important in determining treatment plan,
measuring the response of the patient to the medical
and physical treatment, and predicting prognosis.
Burridge et al.[21] have emphasized that objective and
clinically applicable methods are needed for spasticity
measurement and that it is necessary for a clinical
measurement to not only measure a single aspect of
spasticity but also the other components of upper
motor neuron syndrome. However, there is no fully
accurate and effective measurement method yet.
Ashworth Scale and MAS continue to be used as
the gold standard despite their severe limitations
until a new measurement method is developed.[9]
Many investigators currently feel AS and MAS have
high reliability for monitoring clinical changes in
spasticity and recommend the use of these scales.[13,22,23]

Table 4. The Functional Independence Measure, Barthel Index, and visual analog scale scores of patients with and without
spasticity determined according to Modified Ashworth Scale
Normal muscle tone (n=65)
Functional Independence Measure
Barthel Index
Visual analog scale

Spasticity (n=54)

Mean±SD

Median

Min-Max

Mean±SD

Median

Min-Max

p

90.1±22.2
65.6±23.3
3.1±3.2

90.00
65.00
2.00

29.00-120.00
10.00-95.00
0.00-9.00

73.1±17.0
45.6±24.0
4.3±2.5

73.50
52.50
5.00

20.00-104.00
5.00-90.00
0.00-8.00

0.001*
0.001*
0.017*

SD: Standard deviation; Min: Minimum; Max: Maximum; * Statistically significant.
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We primarily used MAS together with some other
scales as the tools through which physicians evaluated
spasticity in TSCI patients. We found that we were able
to detect spasticity that could not be perceived, beyond
that stated as present by the patients. We detected
spasticity that could not be perceived by the patient
in 10.1% of TSCI patients. This decreased awareness
of the patients may be due to the inadequacy of
describing the spasticity symptoms to the patients by
the clinician.
Hsieh et al.[15] evaluated studies that used AS,
MAS, PSFS, Spinal Cord Assessment Tool for Spastic
Reflexes (SCATS), VAS and the pendulum test to
evaluate the spasticity of the patients in their review.
They reported that the most common scales used to
evaluate spasticity in SCI patients were AS, MAS,
PSFS and VAS. According to them, PSFS is a clinically
useful evaluation tool that also reflects the perception
of the patients’ own spasticity. We found spasticity
in various degrees in 54 cases with MAS while it was
present in 57 patients according to PSFS. There were a
total of 42 patients who stated spasticity was present.
When evaluating cases with PSFS and observing
and querying the presence of spasm, the physician
found spasticity in 15 more cases than self-reported
spasticity. If we consider that PSFS also reflects patient
perception as reported by Hsieh et al.,[15] the patients
may be disregarding mild tonus increases and spasms.
The other possibility is that we have not fully explained
to the patients that the spasms are an indicator of
spasticity before querying them. This may have led to
fewer patients self-reporting spasticity. It is important
for the clinician to evaluate spasticity as soon as
possible in a TSCI case by a physical examination
to observe the spasms and by querying the patient
and then to provide appropriate positioning in order
to prevent future contractures. It is apparent that
querying the patient is not sufficient in determining
the presence of spasticity and clinical scales should be
used to determine which patients are at risk.
Tederko et al.[24] evaluated the reliability of MAS,
DTRS, CS and PSRS in 30 cervical CSI patients and
found MAS reliability to be inadequate while DTRS, CS
and PSRS were much more reliable. They report that
MAS reproducibility is low in young patients and that
it provides information on general muscle tonus. They
also felt that MAS is not an appropriate measurement
method for the evaluation of patients with contracture.
They found that tendon reflexes, myoclonus and the
Babinski sign on examination to be much more reliable
for SCI patients.[24] We found a moderate degree of
correlation between MAS and DTR, clonus and the
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Babinski sign. However, we feel that it is possible
to accurately determine the presence and severity of
spasticity with the above mentioned evaluations in SCI
cases with contracture if it is not possible to perform
MAS as suggested by Tederko et al.[24]
Priebe et al.[10] have evaluated spasticity in SCI
patients using clinical scales and reported a moderate
correlation between the Ashworth score, the patellar
DTR score, the ankle clonus, the Achilles DTR score,
the patellar DTR score and the adductor DTR score.
However, there was only weak correlation between
SSS and the self-report scales of painful spasms and
interference with function. In conclusion, they found
weak correlation of these scales with each other and
reported that each scale evaluated a different aspect of
spasticity. They believe that using a single scale in SCI
is inadequate to demonstrate the extensiveness and
severity of the spasticity.[10]
In our study, we found a statistically significant
correlation between MAS and the other clinical scales
that we used to evaluate spasticity. The MAS values
were also similar to the self-evaluation of the patients.
The evaluations that were most accurate and most
similar to MAS were PSFS and SSS. Hygiene scale was
the scale that showed the highest correlation with the
scales used by the physician to evaluate spasticity and
it measures the activities of daily living (ADL). We can
therefore say that HS shows spasticity that could cause
problems with patient care. We also feel that spasticity
is a multidimensional problem and that just using one
or two scales to evaluate spasticity in TSCI patients
cannot provide adequate information on the severity
and effects of the condition. Using different scales, it is
possible to evaluate the various aspects of spasticity in
an individual case.
Lechner et al.[11] have investigated the relationship
between clinical evaluation and patient self-evaluation
in SCI patients with spasticity. They found a weak
correlation between AS and self-rated SSS-generally
and a moderate correlation between the AS and selfrated SSS-presently. There was a significant but weak
correlation between VAS and AS. They concluded that
clinical measurements need to be complemented with
patient self-evaluation for a comprehensive evaluation
of spasticity. They report that patient self-evaluation
could differentiate spasticity-related muscle tonus with
the sensory system-related muscle tonus. They believe
this differentiation could help in the approach to the
proper treatment.[11] Fleuren et al.[25] evaluated lower
extremity spasticity in 26 motor complete SCI patients
and used the VAS to determine the spasticity signs
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influencing the ADL, the activities that led to spasticity
and the degree of spasticity perception. They also
used the Borg scale to determine the negative effects.
A moderate correlation was found between spasticity
and the VAS and Borg scale.[25] We found a very weak
correlation between physician-determined MAS value
and VAS and a significantly weak correlation between
patient-stated spasticity and VAS. We can, therefore"
conclude that the patients are able to better evaluate
the muscle tonus which affects the sensory nervous
system, as reported by Lechner et al.[11]
Adams and Hicks[26] have reported that spasticity
has a negative effect on the quality of life with
its harmful effect on the ADL in TSCI cases.
These harmful effects were defined as preventing
functional walking and self-care, causing pain and
fatigue, disturbing sleep, causing the development of
contractures and pressure sores, leading to a negative
self image, preventing rehabilitation and making the
work of the carer more difficult. Despite the negative
effect of spasticity on the quality of life, they also
mention some beneficial effects. These are increasing
stability when sitting and standing, helping some
ADL and transfers, increasing muscle volume and
preventing osteopenia depending on the strength of
the spastic muscles, and decreasing the risk of deep
venous thrombosis by increasing venous return. They
have recommended considering the beneficial effects
when deciding on whether to treat spasticity.[26] BravoEsteban et al.[27] have evaluated 66 SCI patients in
the subacute and chronic stage with MAS, PSFS and
the Spinal Cord Assessment Tool for Spastic reflexes
(SCATS) and reported a harmful effect on ADL and
walking functions. Johnson et al.[28] evaluated the rate
of considering the spasticity after SCI as a problem in
the first, third and fifth years and found rates of 35%,
31% and 27%, respectively. Levi et al.[2] have reported
the reasons for considering spasticity a problem in 40%
of the patients as ADL limitation and the resultant
pain. Hsieh et al.[15] have reported the development
of spastic paralysis in 65-78% of patients following
TSCI with 28-43% of these patients seeing spasticity
as a problem and 43-49% receiving pharmacological
treatment for spasticity.
Spasticity was reported by 42 TSCI patients that
we queried accordingly in our study. Approximately
half of these patients mentioned the beneficial
effects and another half, at a rate a little higher
than in the literature, mentioned the harmful
effects, i.e. felt spasticity was a problem. Spasticity
was most commonly felt in the trunk and lower
extremities and the most common complaint was
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pain together with ADL limitation. Approximately
half of the TSCI patients reporting spasticity said
it helped while standing up. In contrast to other
reports, 9.5% of our 42 spastic patients saw this as
a sign of animation and felt better. We found in
our functional evaluations as physicians that TSCI
patients with spasticity and related pain showed a
negative effect on ADL.
Sköld et al.[13] reported that problematic spasticity
was more common with incomplete injuries than
complete injuries in their study on 354 TSCI patients.
They found spasticity symptoms in 93% of AIS-A
and 78% of AIS-B-D patients with cervical injury
and in 72% of AIS-A and 73% of AIS-B-D patients
with thoracic injury. Extensor spasticity was more
commonly reported as a problem by the patients.[13]
We found lower extremity spasticity most commonly
in the hip adductors and knee extensors in our TSCI
patients. We found no difference regarding the
presence or severity of spasticity between complete
and incomplete patients. According to our study,
we can also say that spasticity increases as the
disorder becomes chronic in TSCI patients. We need
to discuss one limitation of our study at this point.
The patient group included both acute-subacute and
chronic TSCI patients. We have therefore evaluated
spasticity in a heterogeneous group regarding event
duration.
In conclusion, not one but several scales should
be used together during clinical examination to more
accurately evaluate the distribution and intensity of
the spasticity in TSCI patients. The clinical scales
used by the physician to evaluate spasticity reveal
the various aspects of spasticity, while querying
the patient reveals the aspects that the physician
cannot uncover. We therefore believe that querying
the patient in addition to the clinical examination
in studies focusing on the subject is necessary and
possible spasticity should be considered especially in
TSCI patients who suffering from pain.
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