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Abstract: A stroke without prompt physiotherapy may result in contractures and/or other preventable
complications, which may further affect fumctional ability. Asymmetric standing posture with weight
transference to the non-paretic lower limb is peculiar with stroke patients. A secondary Limb-Length
Discrepancy (LLD) in stroke has not been reported. The study looked if LLD could be a complication after
stroke in physiotherapy neglected cases. Twelve stroke patients (2 Right, 10 left; 9 males, 3 females; mean age:
63.4249.10 years) who presented late for physiotherapy participated in the study. Their length of stay before
physiotherapy management ranges from 3-72 (mean 20.70+20.30) months. A true leg length measurement
(from anterior superior iliac spine to the medial malleolus) bilaterally, revealed msigmticant LLD (p=0.05), but
when correlated with extension lag of the paretic knee joint showed significance (p<0.05). LLD could result as
a post-stroke complication-a long term effect in physiotherapy neglected cases, from reduced ROM of the
non-paretic limb. Early physiotherapy (with quadriceps muscle exercises) of stroke patients is advised. Further

studies with more accurate and reliable measurements are recommended.
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INTRODUCTION

Complications following acute stroke have been
clinically observed and are related to poor outcome
(Johnston et al, 1998; Doshi et al, 2003). Medical
complications that follow ischemic stroke not only
influence mortality but may influence functional outcome
(JTohnston et al., 1998). In a prospective cohort study,
specific complications were as follows: neurological-
recurrent stroke, epileptic seizure; infection-urinary
tract infection, chest infection, others; mobility
related-falls, falls with serious injury, pressure sores;
thromboembolism-deep venous thrombosis, pulmonary
embolism, pain-shoulder pain, other pains and
psychological-depression, anxiety, emotionalism and
confusion (Langhome ef af., 2000). Brain abscess has also
been reported as a complication of stroke (Chen ef al.,
19935). The frequency of these complications was related
to patients” dependency and duration after stroke
(Langhorne et al., 2000).

Late presentation of patients for physiotherapy with
mobility problems >1 year after stroke showed only a
transient benefit (Green et al., 2002). Olaogun (1992)
explained that musculoskeletal disorder, where
physiotherapy is often indicated, early consultation or
referral will be very beneficial among others, prevent
avoldable secondary conditions.

Limb-Length Discrepancy (I.LLD) from various causes
in both children and adults has been well documented
(Inne, 1996; Stricker and Hunt, 2004). The cause of LLD
can be divided mto three groups: congenital (from birth),
developmental from a childhood disease or imury that
shows or damages the growth plates) and post traumatic
(from a fracture that leads to shortening of the bone ends
(SHB, 2009). Oxygen consumption and the rating of
perceived exertion were observed to be increased with
discrepancies >2 cm with significant increase heart rate
{(Gurney et al., 2001). Several methods of assessing LLD
had been noted (Levine, 2004; Sabharwal and Kumar,
2008). Sabharwal and Kumar (2008) claimed that clinical
methods such as the use of a tape measure and standing
blocks were noted as useful screemung tools, but not as
accurate as imaging modalities. For some time, clinicians
have recognized a difference between real and apparent
discrepancy (POSNA, 2009). Apparent discrepancies are
basically a result of joint contractures; hip abduction
results in apparent lengthening of the limb, adduction in
shortening. Where, flexion contractures at the hip or knee
produce apparent shortening, equinus contracture of the
ankle produces apparent lengthening.

Frequent complaint by the hemiparetic patients who
presented late for physiotherapy in our clinics was of a
perceived shortness of the affected lower extremity. This
may result from the asymmetric standing posture of the
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patients with weight transference to the unaffected side.
Aruain et al. (2000) in a compelled weight bearing-oriented
program for hemiparetic patients showed that wearing a
shoe lift on the non-paretic lower limb improved the
asymmetrical standing posture, which resulted in lower
weight imbalance. LLD as a long term complication after
stroke without physiotherapy has not been adequately
examined. The study aimed at finding out if LLD exists in
stroke patients who present late for physiotherapy from
abnormal postural nature of weight shift to the normal
limb. Could there be a decreased knee Range of Motion
(ROM) necessitating this? The study also aimed to
ascertain this.

MATERIALS AND METHODS

Ethical approval was obtained from the research and
ethic committee of Trrua Specialist Teaching Hospital,
Irrua, Nigena where, the study was done and each subject
accepted 1t as part of their assessment routine.

Subjects: Twelve adult stroke patients (9 males, 3 females)
who presented late for physiotherapy were purposefully
selected for the study out. Of these, 2 were right and
10 were left hemiparetic and their age ranges from
45-78 years. The Length of Stay (1.OS3) before presentation
for physiotherapy ranges from 3-72 months.

Exclusion criteria includes any subject with previous
history of fractures, dislocation or both, arthritis,
polic/other infection or deformities that could affect the
knee joint or limb-length.

The following measuring mstruments were used.
These are:

Weighing balance (seca, made in Germany, calibrated
from 0-130). This was used to measure the weight of
the patients

An improvised stadiometer (in meters) to measure the
height

Universal goniometer to measure the knee ROM and
A tape rule to measure the lower limb length. The true
leg length measurement (i.e., anterior superior iliac
spine to medial malleolus) was employed

After measuring the weight and height, each subject
was asked to lie supine and the bilateral lower limb
lengths were measured from the tip of the anterior
superior iliac spine to the medial malleclus. The
goniometer was now used to measure the bilateral knee
ROM with the fulcrum placed at the tip of the medial
epicondyle of the femoral bone taking into cogmisance the
umbilical cord and the medial malleolus as the landmarks.
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This method was adopted in order not to influence the
knee readings and hence, eliminate any false measurement
considering the fact that the lower limbs are usually
placed 1n external rotation about the hip joint when lying
supine. The Body Mass Index (BMI) was therefore,
computed using the formula: Weight Height ™ (kg m™).

Data analysis: Descriptive statistics of demographic and
the associated hemiparetic variables were made.
Inferential statistics of independent t-test was used to
compare the paretic and non-paretic limb parameters,
while the Pearson product moment correlation was used
to compare the degree of knee ROM to the LLD and to the
weight of the subjects, respectively.

RESULTS

Table 1 shows the caleulated means of the variables.
The mean age of the subjects was 63.4249.10 years. The
mean weight and height were 64.12+12.94 kg and
1.65£0.16 m, respectively. The resultant mean BMI, was
24.1847.64 kg m— The LOS befcre the commencement
of physiotherapy ranges from 3-72 months (mean
20.70£20.30).

The associated hemiparetic variables include the
paretic and non-paretic lower limb lengths, 90.50+5.90 and
92.6745.76 cm, respectively with a LLD of 2.17+2.86 cm;
the flexion deformity (extensionlag)7.17+9.23°C from knee
ROM of the paretic, 11.25£13.64°C and non-paretic limb,
4.2545.74°C.

Table 2 shows the comparison of the affected and
non affected lower limb variables. The limb length and the
extension lag were, respectively shown not be statistically
significant (p=0.05).

Table 3 shows the Pearson product moment
correlation of the hemiparetic variables. The correlation
between body weight and BMI effect on the probable

Table 1: Demographic, limb-length, ROM and 1.OS variables of subjects

Subjects (n)  Variables Meant+SD Minimum _ Maximum
12 Age (vears) 63.42+9.100 45.00 78.000
09 Weight (Kg) 64.12+12.94 41.60 86.000
09 Height (m) 1.65£0.160 1.30 1.810
09 BMI (kgm™2) 24.18+7.640 15.54 42.01
12 LOS (months) 20.70+£20.30 3.00 72.000
12 PLL (cm) 90.50+5.900 78.00 99.000
12 NPLL (cm) 92.67+5.760 79.00 100.000
12 LLD (cm) 2.17+2.860 -1.00 11.000
12 PKROM (°C) - - -
0-180°C 11.25+13.64 0.00 40.00
12 NPKROM (°C) - -
0-180°C 4.25+5.74 0.00 15.00
12 EL (°Q) 7.1749.23 -2.00 25.000

BMI: Body Mass Index; LOS: Length of Stay; PLL: Paretic Lower Limb;
NWPLL: Non-Paretic Lower Limb; LLD: Limb-Length Discrepancy;
PKROM: Paretic Knee Range of Motion, NPKROM: Non-Paretic Knee
Range of Mation; EL: Extension Lag
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Table 2: Independent t-test analysis of lower limb length and extension lag

variables
p-value
Variables PLL NPLL t-value (2-tailed)
Limb length 90.50+5.90 92.67+£5.76 -0.910 0.372#
Extension lag  11.25+13.64 4.25+5.74 1.638 0.116%

Values = Mean+SD; *No significant difference at p=>0.05; PLL: Paretic
Lower Limb; NPLL: Non-Paretic Lower Limb

Table 3: Correlation co-efficient between body weight and BMI; extension
lag and LLD and body weight variables

Variables r p-value (2-tailed)
Body weight and BMI 0.566 0.091*

EL and LLD 0.675 0.016

EL and body weight 0.615 0.061*

*No significant difference at p==0.05; BMI: Body Mass Index; LLD: Limb-
Length Discrepancy; EL: Extension Lag

body shift of the subjects showed insignificance (p<<0.05).
However, the extension lag of the knee joints when
correlated with the LILD, revealed to be significant
(p=0.05), but there was no significant difference between
the extension lag and the weight of the subjects (p>0.05).

DISCUSSION

The LLD, which was insignificant showed that the
7 limb shortness noted in the affected limb was very
minimal. Also, the weight and BMI effects on probable
body weight shift, which was msigmficant mdicated
that the body transference to the non-paretic side could
also be a function of weight value that is, the more the
weight, the more the shift to the weaker side of the body.
Aruin et al. (2000) noted the asymmetrical standing
posture from the lower weight imbalance and was
unproved by wearing a shoe lift on the non-paretic limb.

The insignificance of the extension lag, but
significant when correlated with the LLD indicated that
the LLD of the paretic limb was as a result of the
decreased knee ROM. This also suggested that the
limb-length shortness could result from the slightest
degree of reduced ROM of the affected lumb. The
msignificance of the extension lag with the weight of the
subjects umplies that reduced ROM could probably be
caused by hamstring-quadriceps muscle imbalance, which
was enhanced by the weight transference to the opposite
side. Akinpelu et al (2005) showed that hamstring
tightness 1s present in early childhood and mereases with
age m apparently healthy Nigerians. POSNA (2009)
explained that flexion contractures at the knee (or hip) can
also alter the effect of tape measurements and therefore
produce apparent shortening even when made from the
anterior superior iliac spine (the so called true leg length
measurement).

CONCLUSION

We conclude that L.ID could result as a post-stroke
complication in a long neglected physiotherapy cases.
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This is caused by the reduction in the Knee range of
motion of the paretic imb, which may be due to probable
increased hamstring-quadriceps muscle imbalance from
weight transference to the non-paretic lower lLmb.
Therefore, early physiotherapy (with quadriceps muscle
exercises) of stroke patients is advised.

Since, there are several methods of assessing LD,
further studies are recommended using a more accurate
and reliable methods of measurement of the LLD of the
stroke patients.
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