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Functional Outcome of Stroke Patients, Correlation with

Scandinavian Stroke Scale
Keshav Dev, Mrinal Joshi?

Abstract

Present hospital based prospective study was conducted in Sawai Man Singh Hospital in Jaipur district of Rgjasthan
state (west part of India) during the year 2008-2009 to know functional outcome of stroke correl ation with Scandinavian
stroke scal e score. Assessment severity of stroke on Scandinavian stroke scale (SSS) score and functional disability on
Barthel Index (BI) were neasured. Out of 200 included cases 11 weredropped out and it wasfound that incidence of stroke
inyoung individual is significantly lessthan older individual. Hypertension was most important risk factor. Ratio of R:
U=1.38: 1, M: F=1.74: 1 and infarction: hemorrhage= 1.32: 1. Metabolic syndrome was a nonsignificant risk factor for
women aswell asmen (p>0.005). The correlation between the SSS and on functionally outcome was significant (p<0.005).

Keywords: Stroke, Scandinavian stroke scale scor e, metabolic syndrome.

| ntr oduction:

rokeisamajor cause of long term disability. Every

ear asignificant number of stroke survivorsareleft
with residual disabilities which interfere in their daily
routineand social integration, asit affect not only family
but also society as majority of patients are only earning
member of family and requiring medical and rehabilitative
treatment for better outcome. Rehabilitation after stroke
isa continuum, starting within days of stroke onset and
ending only when it no longer produces any positive
effect. Effective rehabilitation relies on a coordinated,
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multidisciplinary team approach. Regular team meetings,
as well as meeting with the patients, his or her family
and cares are essential.

Materials and Methods:

This prospective study includes two hundred patients
admitted to an inpatient stroke rehabilitation programme
in department of physical medicineand rehabilitationin
Sawai Man Singh Hospital between september 2008 and
august 2009. The Sawa Man Singh Hospital isthetertiary
care centre in the Jaipur district of Rgjasthan state in the
west part of India. The diagnosis of stroke was based on
clinical assessment supported by CT scanning or MRI.
Neurorehabilitation programme was started as early as
possible after admission. The usual daily treatment
consists of 2 to 3 hours of therapy, based on individual
needsand tolerance.Along with neurological examination
patientswere a so evaluated on Scandinavian stroke scale
Score (SSSS) for assessment of severity of stroke in
initial stage. The SSS evaluates level of consciousness,
eye movement, power in arm, hand and leg, orientation,
aphasia, fascial paresis, and gait on atotal score from 0
to 58. Functional outcome of stroke was measured by
Barthel Index (BI).Activity of daily living (ADL) was
assessed on admission, weekly until death or ends of
rehabilitation and again at the 6- month poststroke
examination using the Bl. The Bl evaluates 10 different
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abilities on a score from 0 to 100. According to the Bl
score functional disabilities was classified into five
categories: Very severedisability (0to 20 points); severe
disability (25to 45 points); moderatesdisability (50to 70
points); mild disability (75to 95 points); no disability (100
points). In our study very severe, severe, moderate
disability patients (0 to 70 points) categorise into total
and partial dependent (functional deficit) and mild, no
disability patients (75 to 100 points) into independent
(functional non-deficit) category.

Results:

Eleven patients dropped out due to various reasons, one
hundred eighty-nine patients were followed for six
months. Sociodemographic Profilesisshown in Table 1.
The study showed an increasing frequency of strokewith
advancing age excepting after 70 years when there was
adecline of cases. Mean age of patients was 58.26 yrst
2 SD. Ratio of rura to urban background was 1.38:
1.Ratio of maleto femalewas 1.74: 1.

Table 1. Sociodemographic Parameter of Stroke

Patients
Parameter Specific Examples No. of Patients
Male 127
e Femde 73
. Married 192
Marital status Unmarried 8
. Rural 116
R Urban 84
<40yrs 27 (13.5%)
Adedrou 41-55 yrs 60 (30%)
gegroup 56-70 yrs 83 (41.5%)
>71 yrs 30 (15%)
Student 4 (2%)
Housewife 68 (34%)
Occupation Farmer/labourer 64 (32%)
Retired 33 (16.5%)
Service/businessmen 31 (15.5%)
. Right 184
Hand dominance L eft 16
First 177
OEEUTErEE Recurrent 23

Stroke risk factors, type, motor impairment is shown in
Table 2.Ratio of infarction: hacmorrhage = 1.32: 1. With
reference to ATP |11 criteria twenty patients (10%) had
metabolic syndrome. In our study population metabolic
syndrome was a non-significant risk factor for women

Table 2. Descriptive Characteristics of the Stroke
Rehabilitation Patients

No. of patients %

Stroke type

Infarction 108 54%

Hacmorrhage 82 41%

Other 10 5%
Stroke risk factors

Hypertension 112 56%

Diabetes 18 9%

Smoking 70 35%

Metabolic syndrome 20 10%
Stroke motor impairment

Left body 80 40%

Right body 116 58%

Both sides 4 2%
Associated symptom at admission

Dysphasia 164 84%

aswell asin men (p>0.005).Even though the occurrence
of metabolic syndrome had non-significant correlation
with overall stroke but had significant correlation to
ischacmic stroke. Fourteen patients (12.90%) out of one
hundred eight ischacmic strokes had metabolic syndrome
indirectly a significant correlation.On SSS a score of
twenty-two and moredirect agood prognosishad al the
recruited patients were found on this scale during the
initial stage of admission. Tables-3and 4 show therelation
between neurological severity and functionally outcome
of stroke patients at initial and six months post-stroke
stage. One hundred one had a score of less than twenty
-two (53.43%) and eighty-eight had score of more than
twenty-two (46.56%); 47 patients out of 189 patients had
reached their best possibleindependent function according
to the Bl score. However, it cannot be excluded that
further improvement may have occurred in some patients
after rehabilitation was ended. The correlation between
the SSS and rehabilitation functionally was significant
(p<0.005). End of this study forty-seven patients
recovered to a functional level (24.86%), one hundred
two patients were deficit (53.96%), and forty patients
were expired (21.16%) (Chartl).

Table 3;: Number of Sroke Patients having
Neurological Severity (SSS Score) and Functional
Disability (Bl Score) at the Time of Admission

SSSscore Bl score Bl score Total
(0 to 58 points) (0 to 70 points) | (75 to 100 points)

<22 101 0 101

>22 74 14 88

Eleven patients drop out from study.
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Table 4: At Six Month Poststroke Functional
Outcome of Stroke Patients, Correlation with Initial

Scandinavian Stroke Scale Score

Functiona RUTETERE.
deficit non .
SSSscore deficit Expired Total
Bl score
0-70) Bl score
( (75-100)
<22 64 5 32 101
(63.36%) (4.95%) (31.68%)
>22 38 42 8 88
(43.18%) | (47.72%) | (9.09%)

Eleven patients drop out from study.

Chart 1: At Six Month Poststroke Outcome of
Stroke Patient’s, Correlation with Initial
Scandinavian Stroke Scale Score

200
180
160
140
120

<22

100
222
80 M Total
60
40 +——
20 +—
0 T T T

Deficit

Recover Expired Total

Chi -Square-49.495 with two degree of freedom p=0.000 (p<.005)

Discussion :
In this study incidence of stroke in young individualsis
significantly lessthanin older individuals; 13.5% patients
were <40 years of age and remaining 86.5% patients
were above forty. Similar finding were observed by
Bharucha et al® Saha et al? study that prevalence of
stroke increases with age. Our rural and urban
background findingswere similar to observed by Gourie
et al® study stroke where was higher in rural area
compared with urban area.Secondary/ repetitive stroke
was present in 11.5% patients, which isnear to thefigure
observed by Razdan et al* where such cases were 6.6%.
As regard to the job working group 49.5%, house hold
job done by 34% and retired 16.5%. Liet at al® in China
saw the distribution asworking group 80.7%, house hold
15.45% and other 3.7%. We cannot be conclusive
regarding the rel ationship between occupation and stroke
as the sample size is to small but it does indicate that

most of the patients are from working group and that
makes rehabilitation to be the most important component
in stroke management. |schacmia was the most pattern
of strokein our study whenisusinginthevariouswestern
studies™® Hypertension was the most important risk
factor which was present in 56% of cases with almost
no sexual predominance. Most epidemiological studies®*
8 have confirmed that blood pressure is among most
important single risk factors of stroke.Along with that
9% (eighteen patients) had diabetes®’. We screened our
patients on ATP Il criteria® validated for metabolic
syndrome. Twenty patients (10%) had metabolic
syndrome which was anon-significant risk factor either
for men or women'®. Ratio between infarction and
hacmorrhage was 1.31. Banerjee and Das® found the
ratio between infarction and hacmorrhage 2.2:1. SSS
score whichisvalid to regarding prediction of recovery
and relation to severity of stroke'™ 2, functional recovery
wasstrongly related toinitial stroke severity (SSSscore).
Best ADL function was reached in patients with initial
mild stroke or higher SSS score and poor ADL functional
ininitial severestroke or low SSSscore’?. At six months
post-stroketherisk of death and dependency was higher
in patientswith SSS score |l ess than twenty two compare
with SSS Score more than twenty-two'l. In Indian
scenario the health systemisnot linked with community
socia services and also there is no government funded
medicare system. It thus becomes more imperative that
stroke survivor istaken in to rehabilitation and should be
made as independent functionally as possible with short
intensive programme. As soon as the patients enter the
community heloses touches with health system and has
Nno community reintegration programmes. Thisincrease
the burden of disability on society and community.

Conclusion:

SSS predicts death and dependency in stroke patients.
Higher scorer patients had better outcome of stroke at
theend of study. Stroke rehabilitation should betaken up
with a precise formulated programme which should be
short and intensive. Metabolic syndromeand survival age
isincreasing aslndiaisemerging economicaly. Thisposes
achallenging due to increase in incidence of stroke and
their survival too. I ntervention rehabilitation programme
with appropriate follow-up so that with large patients
group can beincluded. Thereisneed to more multicentric
and large populationinclusion for modern policy for stroke
rehabilitationin India.




56

[JPMR 2012 Jun; 23(2) : 53-6

Acknowledgement:

The authors express deep appreciation to Dr. Navnendra
K. Mathur, who helped us with the design of this study.
We mourn hisuntimely death.

Refer ences:

1. BharuchaNE, Bharucha EP, Bharchaae, Bhise AV, Schoenberg
BS. Prevalence of stroke in the Parsi community of Bombay.
Stroke 1988; 19: 60-2.

2. Saha SP, Bhattacharya S, Das SK, Maity B, Roy T, Raut DK.
Epidemiology study of neurological disorder in a rural
population of eastern India. J Indian Med Assoc 2003; 101:
299-304.

3. GourieDevi M, Gurura) G, Satishchandra P, SubbakrishnaDK.
Prevalence of neurological disorder in Bangalore, India: a
community based study with comparison between urban and
rural areas. Neuroepidemiology 2004; 23: 26-8.

4. Razdan S, Kaul RL, MottaA, Kaul S. Cerebrovascular disease
inrural Kashmir, India. Stroke 1989; 20: 1691-3.

5. Li SC, Schoenberg BS, Wang CC, Cheng XM, Bolis CL,
Wang KJ. Cerebrovascular disease in the peoples republic of
china. Neurology 1985; 35: 1708- 13.

10.

11.

12.

13.

Banerjee TK, Das SK.Epidemiology of strokein India. Neurol
Asia 2006; 11: 1-4

Lavy SMelamed E,Cahane E, Carmon A. Hypertension and
diabetes asrisk factor in stroke patient. Sroke 1973; 4: 751-9.

Salonen JT, Puska P, Yuomilehto J, et al. Relation of blood
pressure, serum lipid and smoking to risk of cerebral stroke- a
longitudinal study in eastern Finland. Stroke 1982; 13: 327-33.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH,
Franklin BA, et al. Diagnosis and management of the metabolic
syndrome: AnAHA/NHLBI Scientific statement. Circulation
2005; 112: 2735-52.

Boden-AlbalaB, Lee HS, Grahame-Clarke C, Rundek T, Elkind
MV, Wright C, et al. Metabolic syndrome and ischemic stroke
risk : Northern Manhattan Study. Sroke 2008; 39: 30-5.

Christensen H, Boysen G, Truelsen T. The Scandinavian stroke
scale predicts outcome in patients with mild ischemic stroke.
Cerebrovasc Dis 2005; 20: 46-8.

Jorgensen HS, Nakayama H, Raaschou HO, Vive-Larsen J,
Stovier M, Oslen TS. Outcome and time source of recovery in
stroke. Part-2: Time course of recovery. The Copenhagen stroke
study. Arch Phys Med Rehabil 1995; 76: 406-12.

Christensen H, Boysen G, Truelsen T. The Scandinavian stroke
scale predicts outcome in patients with mild ischemic stroke.
Cerebrovasc Dis 2005; 20: 46-8.




Oniginal Arnticle

Functional Outcome after Rehabilitation among Different
Diagnostic Groups of Childhood M eningoencephalitis

P P Pan!, G Santra?, D K Khatua®, R Pramanik®

Abstract
Objective: To study the functional outcomes in different groups of meningoencephalitis patients after rehabilitation

approach in addition to standard medical therapy.
Sudy period: From January 2007 to January 2009.
Sudy Design: Prospectivelongitudinal analytical study.

Sudy Area: Departmentof Physical Medicine & Rehabilitation, Department of Paediatric Medicine in North Bengal

Medical College, Sushrutanagar, Darjeeling, India.
Sudy population: 108 patients.

Material and methods: After taking consent and institutional ethical committee clearance the sample size were assessed.
After stabilisation of the affected children with medical therapies, rehabilitation regimen was added.

Outcome measures: Percentage of total Wee FIM score.

Follow up: 0, 2weeks, 6 weeks.

Results: Dataanalysed by McNamara's chi Square test showed disability rate is much higher than other aetiology. Best

prognosisis seen in patients with viral infections.

Discussion: In developing countries children in lower socioeconomic group from rural areas are the most victim of
tubercul ous meningoencephalitis who responded reasonably with rehabilitation regimen.
Conclusion: Rehabilitation regimenisbest helpful inviral infection. Tuberculousinfection, relatively commoner in India

does not respond very well.

Keywords: Meningoencephalitis, Wee FIM score, disability.
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| ntroduction:

eningoencephalitisie , inflammation of both the

meningesand brain parenchyma, isreal challenge
inthefield of neurorehabilitation. Disability rateismuch
higher in case of childhood meningoencephalitisbecause
theinsult on animmature devel oping cerebral cortex leads
towiderange of neurodeficit. Theimpact ismuch higher
in developing countries like India due to lower
socioeconomic condition and paucity of rehabilitation
services available for every affected child.

According to world literature causative organism of
meningoencephalitis is mostly the virus followed by
bacteriaand lesslikely the parasites, fungi etc.* In south
East Asiaespecially in Indiaincidencerate of tuberculous
meningoencephalitisismuch higher than developed world
where immunocompromised children are the most
victims®. Streptococcus Pneumoniae, Haemophilus

57
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influenzae and Neisseria meningitides are common
causes of acute bacterial meningitis (ABM) in children
during post-neonatal period.*® ABM in early childhood
may lead to several potential disabilities including
hemiparesis, quadriparesis, visual field defect, cortical
blindness, sensoryneural hearing loss, cranial nerve
palsies, cerebral palsy, ataxia, complex seizuredisorders,
learning disabilities, obstructive hydrocephal us, behaviour
disorder, neuropsychiatric dysfunction, brain atrophy and
soon.&1t

Viruses account for most cases of acute
meningoencephalitis and enteroviruses (non-polio
enteroviruses) are most common among them.
Enteroviruses like echoviruses, coxackie virus A and B
commonly cause meningitis. Arboviruses cause
meningoencephalitisrather than pure meningitis. Japanese
B virusisthe biggest offender of this group worldwide.
Other causes of viral meningitis are HSV-1, HSV-2,
mumps, measles, varicella zoster virus etc. Long-term
neurological sequel in children from viral
meningoencephalitisinclude quadriparesis, hemiparesis,
and neurogenic bladder, loss of speech, blindness,
sensorineural hearing loss, seizure disorders,
hydrocephalus, parkinsonian features, crania nervepasy,
learning disabilities, and behaviour disorders and so on.
Herpes simplex and arbovirus infections, including
Japanese B encephalitis, can causein severe neurol ogical
disorders.’#14 A study® conducted in UK on children
with meningitis during first year of liferevealed that 42
per cent of children with echovirus meningitis had mild
or moderate neurological disabilitiestill fiveyearsof age.

Survivors of TBM may have permanent neurological
sequelae. In TBM, dense exudate envel ops the arteries
and cranial nerves and causes blockade in the flow of
CSF, whichinturn leadsto hydrocephalus. Devel opment
of arteritis and infarctions of brain lead to hemiplegia,
quadriplegiaand other neurodeficits.Dueto the variably
of disease distribution in India and wide range of
neurodeficit and functional impairment, disability
spectrum is really different. This project is a humble
attempt to find out the efficacy of rehabilitation regimen
in meningoencephalitisin adevel oping country.

Materials and Methods:

The present prospectivelongitudinal analytical study was
conducted in the Departmentof Physical Medicine &
Rehabilitation and Department of Pacdiatric Medicinein
North Bengal Medical College, Sushrutanagar, Darjedling,

India during the period from January 2007 to January
2009. The patients admitted in the department of
Paediatric Medicinein North Bengal Medical Collegein
their age group of 3to 12 yearswith meningoencephalitis
confirmed clinically, radiologically by CT scan,
biochemically by CSF picture with Glasgow comascae
of 15wereincluded in thisstudy with following exclusion
criteria

1. Neurological and haemodynamicinstability

2. Glasgow comascale <15

3. Past history of neurodeficit like cerebral palsy,
Down's syndrome etc.

4., Hypothyroidism
5. Congenital cyanotic heart disease.

Informed consent was obtained from parents of all
children and the study was carried out in accordance
withthelngtitutiona Ethical Committee. After stabilisation
of the patients with appropriate medical treatment like
anticonvulsant, antiviral, antibiotic, antituberculous
medications etc, adetailed history wastaken and clinical
examination wasdone. Therelevant clinical findingsand
history were recorded in the proforma.

Non-pharmacological management protocol

Thefollowing rehabilitation protocol wasadoptedin each
case of meningoencephalitis depending on the
involvement.

A. Posture and positioning: Patients were advised care
of the back with frequent change of posture. Proper
positioning of al affected limbs was maintained to
avoid contractures. Upper limb were kept with
shoulder in 90 degree abduction, elbow in 90 degree
flexion, wristinfull 30 degreesdorsiflexion and fingers
inhandintheformof agrip of acylindrical object. The
lower limb was kept with hip in 30 degree
abduction,kneein full extension and anklein neutral
position.

B. Exercises: Passive exercise of al affected jointswas
demonstrated to the parents of each case. They were
advised to perform full range of movement at each
affected joint, 10 times each and 5 to 6 times a day.
Stretching exercise and PNF were also advised in
appropriate situation. Sitting balance with or without
support followed by standing balance and gait training
recommended gradually.

C. Orthotic management: Like AFO (ankle foot
orthosis), WHO (wrist hand orthosis) wasadvised in
selected cases.
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D. Training of ADL activities. Each child was given Clinical status at the end of 6 weeks:
training of activities of daily life so that they can el SRl N

develop self confidence and independencein their day
to day life. They were also advised speech therapy
and counselling by psychotherapist for their abnormal
behaviour as needed.

E. Nutritional Supplement: Nutritional supplemention
the diet like plenty of milk and its products, sunlight
exposure every day for half an hour in the morning,
fruits, calcium, iron, vitamin B complex and vitamin
D etc.

After initia visit al the patients were followed up at 2

weeks, 6 weeks and detail follow - up results were

recorded at 3 months.

Functional assessment:

For assessment of activities of daily living (ADL), we
used the Wee FIM (functional independence measures)
instrument. (Annexure 1).

Because total normal Wee FIM score varies with age up
to the age of seven years, we calculated the percentage
of total Wee FIM score of a patient with respect to
normal total Wee FIM score of the particular age
group of that patient for easy comparison.Functional
disability had been described in the study in five grades
including:

Disability grade % of Wee FIM score
Normal or no disability 100%

Mild 90-99%
Moderate 60-89%
Severe 30-59%

Very severe/profound <30%

Results :

At the end of the study period a thorough statistical
analysis by McNamara's Chi-sgquare test was done. In
thisstudy population boyswere dominating with amale;
female ratio of 62:46. Most of the studied patients
belonged to rural areas (rural: urban=8:1). Inthiswhole
study group the children from lower socio economic strata
of society clearly outnumbered the patient from higher
socioeconomic group with aratio of 8:1. Interestingly it
was noted that 27 out of 108 patients were affected by
tuberculousinfection (61 viral and 20 bacterial infections
documented).

Hemiparesis
Quadriparesis

Spasticity
Rigidity

Loss of speech

Inability to stand
History of seizures

Bladder involvement
Abnormal behaviour

'-ELOOO'O_O‘WOU'I@U'I

Table 1. Assessment of Tuberculous Meningitis
Patients (n=27)

Parameters: Initial Second Final
Functional ability | assessment | assessment | assessment
(Wee FIM scale) | (No.of Patients) | (No.of Patients) | (No.of Petients)
Normal 0 1 5

Mild 2 5 7
Moderate 7 8 6
Severe 8 6 B

Very severe 10 7 4
/profound

Table 2: Assessment of Vi

ral Meningitis Patients

(n=61)
Parameters: Initial Second Final
Functional ability | assessment | assessment | assessment
(Wee FIM scale) | (No.of Patients) | (No.of Patients) | (No.of Petients)
Normal 0 19 52
Mild 6 21 5
Moderate 11 10 2
Severe 19 7 1
Very severe o5 4 1
/profound

Table 3: Assessment of Bacterial Meningitis
Patients (n=20)

Parameters: Initia Second Final
Functional ability | assessment | assessment | assessment
(Wee FIM scale) | (No.of Patients) | (No.of Patients) | (No.of Patients)
Normal 0 2 10
Mild 2 5 5
Moderate 5 7 2
Severe 7 4 2

Very severe

/profound 9 2 L
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Table 4: Comparison of Functional Outcome of Three Groups of Meningoencephalitis Patients at the end of Sudy

Parameters: Tuberculous Vird meningities, Bacterial meningitis,
Functional ability meningitis, n-27 n=61 n=20 Pvalue
(WeeFIM scale) (% of patients) (% of patients) (% of patients)
A.Normal 5 (18%) 52 (85%) 10 (50%) <.05
B.Disabled 22 (82%) 9 (15%) 10 (50%) <05
Mild 7(26%) 5(8.2%) 5(25%) —
Moderate 6 (22%) 2(3.3%) 2(20%) —
Severe 5(19%) 1(1.6%) 2(20%) —
Very severe/profound 4(15%) 1(1.6%) 1(5%)
Annexurel:
WeeFIM levels:
Score
No helper: 7. Completeindependence (timely safely)
6. Modified independence (device)
Helper- modified dependence: 5. Supervision (subject =100%)
4, Minimal assistance (subject = 75% or more)
3 M oderate assi stance (subject = 50% or more)
Helper compl ete dependence: 2 Maximal assistance (subject = 25 % or more)
1 Total assistance or not testable (subject < 25 %)

Disahility statuswas variable according to the aetiology
of disease.Prognosis was much better in patients with
viral infection. It washot so good in patientswith bacterial
and tubercul our agtiol ogy.

DISCUSSION

Although 130 patientswererecruitedinitialy 108 (61 vird,
27 tuberculous, 20 bacterial etiology) completed this
prospective study. Unfortunately we lost 8 patients
(6 tuberculous and 2 bacterial casesdied during the study
period) and 14 cases (5 bacterial, 8 viral, 1 tuberculous)
dropped out from the study.

The children with male preponderance (male to female
ratiowas 31:23) mainly from lower socioeconomic group
of rural population (ratio of lower: higher income group
and rural: urban population were 8:1) were the main
victims of this dreadful condition. This observation is
corroborativewith the other Indian studies of Chinchankar
et al from Pune, India was reported that out of 31
children of ABM, 55 per cent had long term sequel with
significant neurodevelopment handicaps ranging from
isolated hearing loss to severe mental retardation with
multipledisabilities.®

Grimwooad et al reported that children after ABM suffer
from persistent disturbances in learning and memory,
behavioural problems and poor academic performance.
They also discovered that neuropsychological deficits
were frequently aggravated by hearing impairment.2in
astudy by Madagame et al,'” functional outcome of 22
paediatric patientswith severe ABM requiring mechanical
ventilation was assessed in areas of locomotion, self-care,
and communication. Sixty-eight per cent of children
showed functional disabilities at the time of discharge
and 41 per cent continued to suffer from functional
disabilitiesin different areas of function during follow-
up.t’ In our study also significant number of patients
suffered from loss of speech, hemiparesis, quadriparesis
etc.

Paganini et al'8in a study of 40 cases of TBM reported
that 45 per cent of children had completely recovered
but mild, moderate and severe neurol ogical sequel were
noticed in 18 per cent, 8 per cent and 22 per cent of
patients respectively, along with three fatal cases (7 per
cent).*® Schoeman et al determined the long-term
outcome of TBM in 76 children, who were diagnosed
with the disease and treated with ant tubercul osis drugs.®
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Only 20 per cent of children werefound to be completely
functionally normal during follow-up. Main areas of
functional deficits were cognitive impairment (80 per
cent), poor scholastic progress (43 per cent), emotional
disturbance (40 per cent) and motor impairment (25 per
cent). One child was blind but no child reported sensori-
neural deafness. In the present study group lotsof children
suffered from behavioural abnormality and loco motor
disability.

Numerical comparison of their functional abilities by
percentage of total Wee FIM score clearly demonstrate
that disabilitieswere maximumwith TBM cases, followed
by ABM and minimum in viral meningitisduring and at
the end of the study. Aninteresting observationisthat all
three groups recovered at the most during the first two
weeks of rehabilitation process, after which the rate of
recovery slowed down. The best results were noticed in
patientswith viral meningitis because 85 per cent of these
cases displayed normal functional abilities at six weeks
in contrast with 82 per cent of tubercular cases showed
residual disabilities at six weeks. AlImost half of the
patientswith bacterial infectionslanded up with residual
disabilities at the end of study.

CONCLUSION:

Disability in tuberculous meningoencephalitis which is
predominant in developing country ismuch higher even
after proper rehabilitation programmes. Although viral
meningoencephalitisis most common, children became
mostly independent with appropriate pharmacol ogical and
non-pharmacol ogical measures.
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Sudy of FactorsAffecting Progress of Locomotor Disability in a

Slum in Mumbai

Manasi S Padhyegurjart, Shekhar B Padhyegurjar?

Abstract

Locomoator disahility is one of the most commonly prevailing type of disability in India. This study was conducted
with the aim of assessing the severity and to study the factors affecting progress of locomotor disability.

A community based cross-sectional observation study was conducted in an urban slum of Mumbai. Total sample
of 3665 individuals were screened; 205 were identified with locomotor disabilities who were subjected to a structured
guestionnaire and physical examination.

The prevalence of locomotor disabilities is found to be 5.59 %. Females are affected more than the males and
unemployment was observed to be very high. Awareness about rehabilitative services was found to be very low and
very few individuals had ever taken any treatment. Mgjority of the individuals detected with locomotor disability were
ambulatory, showed good IADL score and muscle power as well as single joint involvement. Advancing age and
longer duration of disability have been associated with low scores of IADL, low muscular power, multiple joint
involvement and increased duration of disability. Treatment started at young age, on immediate diagnosis will halt
the progress of the disease. Availability and awareness of rehabilitation facilities will go a long way in improving
the quality of life of individuals with locomotor disabilities.

Keywords: Locomotor disability, | ADL score, muscle power, number of joints, duration of disability.

I ntroduction:

M usculoskeletal conditions are frequently cited as
among the most common and disabling of the
chronic diseases. Unlike other medical conditions, such
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as cardiovascular disease and cancer, muscul oskel etal
conditions are rarely the cause of death. Instead,
muscul oskeletal diseases are noted for causing
deteriorationinthe quality of life. These conditionsaffect
the quality of life through increased disability, limited
activity, physical pain, and impairment. These disorders
also result in serious economic consequencesfor society.
Census 2001 hasrevesal ed that over 21 million peoplein
Indiaare suffering from one or the other kind of disability.
Thisisequivaent to 2.1% of the population. Among the
five types of disabilities 27.9% were observed having
disability in movement.? The NASSO study? showed that,
among the different types of disabilities, the prevalence
of locomotor disability was highest in the country—it was
1046intherural and 901 in the urban per 100000 persons.
Current demographic trends show that the humber of
older people is rapidly increasing. Accordingly, the
prevaence ofdisability inbasic, self-careactivitiesof daily
livingisalsorising, posing agrest challengeto the health
care and social systems that are already experiencing
financial constraints.*® In this scenario we need to absorb
peoplewith disability in the mainstream socially aswell
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asfinancially. To makethe disabled people self sufficient
and improvetheir quality of life, we need to understand
factors which affect the progress of their disease. With
thisaimin mind, this study was conducted among people
detected with locomotor disahility, to assessthe severity
of their disability and to study the factors affecting
progress of disability inthem inaslum areaof Mumbai.

Materials and Methods:

The study was carried out in an urban slum which isthe
field practice area of ateaching hospital in Mumbai. The
study is cross-sectional and observation based. A pilot
study was conducted which showed apreva ence of 10%
of locomotor disability among the screened popul ation.
Based on this minimum sample of 3600 was estimated.
A household was taken as a single unit by stratified
systematic random sampling in two demarcated areas of
the slum. All membersof the household wereincludedin
the study. A sample of 3665 individuals was taken. The
interns posted in the department of community medicine
were involved in data collection. They were trained in
identification of disabled individuals as per the NSSO
criteria®, administration of the questionnaire, measurement
of IADL score and gradation of muscle power by the
authors. The medical social workers and Health
Assistants guided theinternsin the community.

Criteria used in 58" Round National Sample Survey
Organisation (NSSO) was used to identify individua swith
locomotor disability. Personshaving locomotor disability
included in the study were those with (a) loss or absence
or inactivity of wholeor part of hand or leg or both dueto
amputation, paralysis, deformity or dysfunction of joints
which affected hig’her “normal ability to move self or
objects’ and (b) those with physical deformities in the
body (other than limbs), such as, hunch back, deformed
spine, etc. Dwarfs and persons with stiff neck of
permanent nature who generally did not have difficulty
in the norma movement of body and limbs was aso
treated as disabled.?

Thoseidentified with locomotor disability, were subjected
to the questionnaire and Index of Activity of Daily Living
score (IADL) to assess the ability to perform day to day
activities. The IADL is a scale whose grades reflect
profiles of behavioural levels of six sociobiological
functions, namely, bathing, dressing, toileting, transfer,
continence, and feeding. The|ADL scoreisasfollows®:

Activity Score
A totaly independent 6
B totally independent except for one 5
C dependent in bathing + another 4
D dependent in bathing + dressing up

+ another 3
E dependent in bathing + dressing up

+ toileting + another 2
F  dependent in bathing + dressing up

+ toileting + transferring + another 1
G totally dependent 0
H dependentin at least two activities,

but not classifiedasC, D, Eor F 4

Itshierarchical nature makesit possibleto rank the overall
functional status of people in an ordered manner. The
index has been used to produce predictive information
about chronic conditions and to eval uate the benefits of
long-term services. It has been used in profiled measures
of severity of illness.”

Muscle power was graded by applying external
resistance to movements of various parts of the body.
For upper limb arm, forearm and hand were considered
and for lower limb thigh, leg and foot of both sides
were considered. Scale used for measuring muscle
power O to 5:8

Grades  Muscular Activity
(Range)
0 No contraction
1 Flicker on contraction (very weak
contraction)
2 Contraction when gravity iseliminated
3 Visible contraction against gravity but
absent after applying resistance
4 Visible contraction against gravity and
added resistance
5 Visible contraction against gravity and

maximum resistance

Total maximum scoreis 12 x 5=60. Cumulative muscle
power ie, percentage of total maximum score was aso
calculated.

The data collection was done over aperiod of 3 months.
The data was analysed using SPSS software (version
17). 95% confidencelimitsfor preval encewas cal cul ated
to estimate the prevalence in the general population,
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Chi-sguare test was applied to identify the association
between two variables. Age, duration of disability and
sex were predictor variablesand |ADL score, cumulative
muscle power were response variables.

Table 1: Distribution of Individuals Affected with Locomotor
Disability (n=205)

Variables No. of Cases (%)
Age (years)

<45 years 134 (65.4)

>45 years 71 (34.6)
Sex

Males 59 (28.8)

Females 146 (71.2)
Employment status

Unemployed 154 (75.1)

Employed/Self employed 51 (24.9)
Per capitaincome (Rs)

<500 128 (62.5)

>500 77 (37.5)
Duration of disability

<1 year 55 (26.8)

1-5Years 97 (47.3)

>5 years 53 (25.9)
Ambulatory status

Walk without support 197 (96.1)

Walk with support 7 (3.4)

Bedridden 1(0.5)
IADL score

A 192 (93.7)

B 10 (4.8)

© 2(1

D 0

E 0

F 0

G 1(0.5)

H 0
Muscle power (%)

100 (Normal) 64 (31.2)

96-99 70 (34.1)

81-95 34 (16.6)

<=80 37(18.1)
No. of joints involved

Nil 2(1

1 118 (57.5)

>1 85(41.5)
Awareness of rehabilitation services in vicinity

Yes 42 (20.5)

No 163 (79.5)
Treatment taken for present condition

Yes 73 (35.6)

No 132 (64.4)

Results:

Total sample of 3665 individuals were screened for
locomotor disabilities. Among 3665 individuals 205 were
identified with locomotor disabilities. Thus, theprevaence
of locomotor disabilitiesis 5.59% (95% C.L. 4.85% to
6.33%). The study was further carried out on these 205
disabled individuals. Mean age of the affected sample
was 38.89 yearswith standard deviation 15.1 years. Out
of thetotal sample, 49.3% wereilliterate and 69.3% were
married.

As observed in Table 1, 65.4% of affected individuals
werelessthan 45 yearsof age; 71.2% of thetotal sample
were females, 75.1% were unemployed with 62.5%
having familieswith per capitaincomelessthan Rs500.
Majority of the sample (74.1%) had duration of disability
of less than 5 years. Only 25.9% were suffering from
disability for morethan 5 years, 96.1% of theindividuals
with disability could walk without support, 93.7% of
affected individuals had IADL score A which indicates
that they are totally independent; 81.9% had more than
80% muscle power retained in extremities; 31.2% had
normal muscle power in all limbs; 57.5% affected
individuals had single joint involvement. 79.5% of the
sample were not aware of any rehabilitative servicesin
theareaof their residence. Only 35.6% of their population
had ever received treatment for their locomotor disability.

Table 2 shows association of various factors affecting
progressof locomotor disability. It isobserved that disabled
individuals more than 45 years of age and those having
disability for more than 5 years, had significantly low
scoreof IADL (p<0.005 and p<0.001respectively). This
indicates that advancing age and longer duration of
disability are associated with low IADL scoresindicating
poor daily activitiesin disabled persons.Advancing age
aswell aslonger duration of disability isobserved to be
significantly associated with (p<0.001for both) low
muscular power.More number of disabled persons in
higher age group was observed to have involvement of
multiple joints (p<0.001). More number of femaleswas
seen to have multiple joint involvements than males
(p< 0.05). Individuals with age more than 45 years
showed more than 5 years of duration of disability. This
association was statistically significant (p<0.01).

Discussion:
The prevalence of locomotor disabilities in the current
study is5.59%. Census of India 2001, estimated 28% of
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Table 2: Association of variousfactors affecting progress of locomotor disability

Variables No. of cases (%)
IADL score A B-G Total Test of significance
Age (years)
<45 117 (98.3) 2(1.7) 119 (100) X?=8.61
>=45 75 (87.2) 11 (12.8) 86 (100) DF=1 P<0.005
Duration of disability
<=5 years 148 (97.4) 4 (2.6) 152 (100) X?2=11.06
>5 years 44 (83) 9(17) 53 (100) DF=1 P<0.001
M uscle power <=80 81-95 >95 Total Test of significance
Age (years)
<45 7(5.2) 14 (10.5) 113 (84.3) 134 (100) X2=65.32
>=45 30 (42.3) 20(28.2) 21(29.5) 71 (100) DF=2 P<0.001
Duration of disability
<=5 years 17 (11.2) 26 (17.1) 109 (71.7) 152 (100) X2=19.05
>5 years 20 (37.7) 8(15.1) 25 (47.2) 53 (100) DF=2 P<0.001
No of jointsinvolved <=2 >2 Total Test of significance
Age (years)
<45 101 (84.9) 18 (15.1) 119 (100) X?=12
>=45 55 (64) 31(36) 86 (100) DF=1 P<0.001
Sex
Male 51 (86.4) 8(13.6) 59 (100) X2=4.87
Female 105 (71.9) 41 (28.1) 146 (100) DF=1 P<0.05
Duration of disability <lyr 1-5 years >5 years Total Test of significance
Age (years)
<45 34 (28.6) 64 (53.8) 21(17.6) 119 (100) X?2=10.21
>=45 21 (24.4) 33(38.4) 32(37.2) 86 (100) DF=2 P<0.01

total disabled popul ation with movement disabled where
as NSS (National Sample Survey, 58" round, 2002)
estimates them at 51%.° Study conducted by Borker S.
etal®in rural Goafound aprevalence of 0.9%. Out of the
total sample, 49.3% were illiterate and 69.3% were
married; 65.4% of the study population were less than
45 years of age. Similar findingswere observed in some
other research studies.’%1* Most (71.2%) of individuals
withlocomotor disability werefemales. Similar findings
have been observed in Census 2001, where Tamil Nadu
was observed to have a higher number of disabled
femal esthan males.? However study conducted by Patel
observed that mal eswere more susceptiblefor developing
disability than females.*t

The present study showsvery high rate of unemployment
(75.1%) aswell asmost of thefamilies having per capita
income less than Rs 500 (62.5%). Based on National
Sample Survey data, Mitraand Sambamoorthi!? showed
that the employment rate of persons with disabilitiesis
only 60% that of the all Indiaworking age popul ation.*?
Murt, et alt. conducted a study on disability, utilisation,

and costs associated with muscul oskeletal conditionsin
United States, in which it was observed that,
muscul oskeletal problems accounted for atotal of $3.9
billioninlost productivity costsduring 1980 for employed
personsin the work force and for homemakers and thus
posed significant economic burden.

About 3/4 theie 74.1% of population were suffering from
disability for less than 5 years. Thisindicates that most
of the cases were of recent origin. There are chances
that such cases will be more receptive to rehabilitative
services and thus progress of the disability can be halted
inthem by timely interventions.

Another positive observation in the current study isthat
majority of the population isambulatory and showed good
level of IADL score. Similar findings were observed in
multiple other studies. INNSSround 58, it was observed
that, about 60 per cent of the disabled were able to take
self-care without any aid or appliances.® The WHO-
ILAR Community Oriented Program for Control of
Rheumatic Diseases (COPCORD) states that although
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rheumatic-muscul oskeletal symptoms/disorders is a
predominant ailment, it hasamodest effect on daily living
in most subjects suffering from it.* Milla’n-Calenti
et al®. conducted a study using the IADL score. It was
observed that, in relation to the categori zation of subjects
according to the ADL score 34.6% of the total subjects
studied presented some kind of dependence onthe ADL
scale; within them, 1.7% presented dependence for al
ADL and 21.9% for at least one (category B).6

A sizeable section of the individuals with ie 31.2%
locomotor disability had normal muscle power and 81.9%
had power more than 80; 57.5% showed single joint
involvement and 41.5% had more than 1 joint affected.
Peat et al'*. observed that, a total of 1226 (50%) had
more than one joint involved. The current study show
that only 20.5% of the affected individuals were aware
of rehabilitative services in the nearby area and only
35.6% individuals had received any treatment for their
disability. Swaddiwudhipong et al'®. observed that there
are many personswith untreated disabling conditionsin
rural communities, and that asignificant number of them
can benefit from medical treatment and rehabilitation.
Chopraet al3. observed that, 21% of patients had never
visited a doctor and were only identified by the
COPCORD study. In the report on disability, Walia®
mentionsthat although the overall burden of diseaseswas
20.9% in Indiathe proportion of health expenditure was
less 1% . Thus, there is a need of systematic and
organised community based rehabilitation facilities to
identify and take care of personswith disability wherein
they can be managed and treated.®

As observed in Table 2, individuals above 45 years of
age had significantly low IADL scores.In a systematic
review conducted by Rodrigues et al 8. it was observed
that increasing age was the most frequent risk factor for
functional disability. The Rotterdam Study 17, stated that
disability intheactivitiesof daily livingisamajor problem
in people aged 55 yearsand over. Milla n-Calenti et al®.
observed that there is a negative correlation between
age and the score obtained with the IADL scale (r = —
0.527; p <0.001) which is indicative of the association
between ageand thelow IADL scoreswhichwould imply
thetendency towards dependence; i.e., the older, themore
dependent in IADL.

Advancing age has al so found to be associated with low
muscle power in the current study. Similary Rungeet al*
observed that all parameters of muscle performance were
negatively correlated with age.

Puthoff and Nielsen 18 stated that all measures of strength
and power wereindirectly related tothe LLFD | disability
component and suggested that older adults should focus
on increasing and maintaining lower extremity strength
and power across a range of intensities in order to
decreasefunctional limitationsand disability. Agemore
than 45 years was also found to be associated with
multiplejoint involvement and longer duration of disability.
Similarly, in the Rotterdam study” it was observed that,
the prevalence of locomotor disability increased linearly
with the number of joint sites that were painful .1

The current study states that as duration of disability
increases IADL score as well as the muscle power
significantly decrease. Conversely individuals with
recently diagnosed disability showed significantly higher
IADL scoresaswell asmuscle power. Thus management
of disability as soon as diagnosed will reflect positively
on the progress of the disease. Similarly Ormel et al®®.
concluded that to improve quality of lifein elderly adults,
treatment should target disability when it isnew.

Females have found to be significantly associated with
multiplejointsinvolvement inthe current study. Similarly,
the study conducted by Peat G et al'4. it was observed
that, multiple joint pain and pain across more than one
region were more common in women than in men.

Conclusion:

The study showsthat locomotor disability inthe community
is not of severe nature as majority of the individuals
detected with locomotor disability were ambulatory,
showed good IADL score and muscle power as well as
single joint involvement. Advancing age and longer
duration of disability have been associated with low scores
of IADL, low muscular power, multiplejoint involvement
and increased duration of disability. Thus advancing age
and longer duration of disability will make rehabilitation
difficult. However, the positivefinding isthat majority of
affected individualsinthe study arelessthan 45 years of
age and with disability of less than 5 years. Thus if
rehabilitative services aretargeted to these groups, their
deterioration can be effectively prevented by early
diagnosis and prompt treatment. Females were found to
be affected more than males. They should be specially
targeted through existing programmesfor women. Lastly,
rehabilitative services need to be devel oped at grassroot
level and awareness needs to be created regarding their
availability. Thiswill increasethe number of peopleseeking
treatment, limit thedisability, andwill eventually improve
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the employment rate and financial status of people with
locomotor disability. Thustimely diagnosisand effective
rehabilitation services will go along way to restrict the
deterioration of individualswith locomotor disability.
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Our Experience with Correction of Angular Defor mities of Knee
by Flexible Figure of 8-plate Hemiepiphysiodesis
Sakti Prasad Das', S Pradhan?, PK Sahoo®, RN Mohanty?, SK Das’

Abstract

Background: Genu valgum and genu varum deformity in the lower limb in children results in cosmetic problem, gait
disturbance, pain and early joint degeneration. Most of them are physiological and improveto thenormal adult femorotibial
angle before the age of eight years. Persistent deformities are corrected by osteotomy and internal fixation or gradual
correction by external fixation.Osteotomy hasgot itscomplications. Gradual correction also can be achieved by stapling,
percutaneousdrill technique and transphysial screw. Stapling has drawbacks rel ated to implant failureincluding migration
and breakage of implants. Drilling and screwing carriesrisk of permanent growth arrest. Thetiming of epiphysiodesishas
to be perfect otherwise there may be under correction or overcorrection. 8-plate temporary hemi-epiphysiodesisisanew
concept and producing good results with less complication. The objective of this study isto reduplicate the results of 8-
plate hemiephiphysiodesis on angular deformities of kneejoint.

M ethods. We attempted gradual correction through 8-platein 31 patientswith 54 angular deformitiesaround knee. Cases
were followed for 38months (range, 24 to 52months) after removal of implants. M easurements were compared pre and

postoperatively.

Results: There was statistically significant improvement in all the outcome measures measured. There was gross
reduction of intermalleolar distance and reduction in angular deformity.
Conclusions: 8-plate hemiepiphysiodesis is an effective means for correcting angular deformity around the knee in

skeletally immatured patients.

Keywords: Hemiepiphysiodesis, angular defor mity, 8-plate.

I ntroduction:

ost children are bow legged at birth, become
knock-kneed by age 2. Thisknock-knee alignment
usually peaks by age 4, and then improves by age 9.
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Most improve spontaneously to the normal adult
femorotibial angle before the age of eight years.® In
normal skeletal growth, limbsareequal inlength and are
properly aligned from the hipsto the ankles. Sometimes,
dueto reason that may beidiopathic in origin or growth
plate or bone forming disorders can cause long bones of
theleg (e.g., tibia, femur) to grow out of alignment.Pain
and limitation of activity may occur inasignificant number
of children who do not spontaneously grow out of “bowed
legs’ or “knock knees.” Abnormal or injured physes, with
or without pathol ogic loading, may resultinawidevariety
of problems that require orthopaedic reconstruction to
correct angular problems and equalise limb lengths. For
neglected cases, or upon reaching skeletal maturity,
osteotomies may be required for correction.

However, inthe skeletally immatured patient with angular
deformity, reversible hemi-epiphysiodesis, or guided
growth, may be used to correct the mechanical axis, limb
length, and restore function. Correction using hemi-
epiphysiodesis is a much less invasive surgical method
for correcting pathological angular deformities by
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restricting the growth on one side of the physis, while
permitting continued growth on the opposite, non-
instrumented side. The goal is to permit realignment
through growth. Gradually, the bone realigns and the
deformity is corrected. Sincethe boneisnot cut (aswith
an osteotomy), thereisno neurovascular risk, instability
from the cut, or significant period of healing. Gradual
correction by hemi-epiphyseal arrest is possible using
techniques such as stapling,? percutaneous drill hemi-
epiphysiodesis® or transphyseal screws.*But all these
techniques carry a risk of permanent growth arrest if
timing of surgery and available remaining growth is not
calculated precisely.

8-plate hemi-epiphysodesisisawell accepted method of
correction for many deformities in children due to its
tension band technique and less complications in
comparison to staples.>8 The observed rate of correction
was more rapid than stapling without any permanent
growth arrest. Thistechnique hasrapidly gained popularity
and studies, show encouraging results.>8 The eight-plate
gently guides growth while allowing natural, safe and
gradual correction of limb alignment.

The purpose of this study is to discuss the role 8-plate
hemi-epiphysiodesisto correct angular deformities of the
knee joint and to compare our results with Wiemann et
al B Ballal et al®in aprospectivetrial.

Materials and Methods:

A decision to offer surgical correction was based on
symptomsand absence of spontaneousimprovement after
observation for at least 12 months. All the children with
sufficient bone age® remaining wereincluded in the study.
Those children within six months of skeletal maturity (14
years of bone age for females and 16 years for males),
were excluded from the study™®.

Thirtyone children, 20 boys and 11 girls (mean age of
11.6, range 5.5—14.9) with 54 symptomatic genu varum
and valgum were included in this prospective trial.
Bilateral deformity was noted in 8 cases. There were 14
valgus, 36 varus and 4 wind-swept deformity knees.
Average follow-up was 38 months. Average operation
time and hospital stay were similar for all subjectswith
an average correction time of 11 months. All the patients
were reviewed as outpatients at 4 months interval till
correction was complete (Fig. 1-8).

Informed consent was obtained from the primary
caregiver of children and the procedure was approved
by ingtitutional ethical committee.

Outcome Measures: Full limb radiographs were
obtained using adedicated 51 by 14 inch graduated grid
cassette, whichincluded thefull limb of tall subjects. The
subject stood without footwear, with tibial tuberclesfacing
forward with the x-ray beam centred at the knee at a
distance of 8 ft. A setting of 100-300 mA-s and a kilo
voltage of 80—90 were used depending on limb size and
tissue characteristics.

The AP, weight-bearing, short knee x-ray was obtained
with the patient standing with the back of their kneesin
contact with the vertical cassette, and the central beam
centred 2.5 cm below the apex of the patellawith afilm
to focus distance of 100 cm. Both knees were
radiographed together. All radiographswere obtained with
the same technique for each subject.

Tibio-femoral angle: Full-limb radiographs were
obtained. Both kneeswere radiographed together. Angles
were measured using astandard plastic 30 cm goniometer,
and recorded in degrees. Angles greater than 180°
represent avalgusalignment, and angles|esser than 180°
avarus alignment.

Anatomical alignment is measured from the AP knee
radiographs. A dot is placed at the midpoint of thetibial
spines.The femoral anatomical axis is then found by
drawing aline from the midpoint of thetibial spinestoa
point 10 cm abovethetibial spines, midway between the
medial and lateral femoral cortical bone surfaces. The
tibial anatomical axisisfound by drawing alinefromthe
midpoint of thetibial spinesto apoint 10 cm below the
tibia spines, midway between the medial and lateral
cortical bone surfaces.

Theangleof theintersection of the axesisthen measured
by goniometer.

Mechanical Axis. Stevens pm et al. believed that the
knee can be divided into four radiographic quadrants,
designating varus as negative and valgus as positive. Plus
or minus zone I, the central quadrants, represent
physiologic deformities. Plus or minus zone Il often
correlates with symptomatic deformities that may
warrant surgical intervention. Plus or minus zone Il is
outside the confines of the knee and usually warrant
surgical intervention. The mechanical axis measured on
afull-length film can bereadily correlated to any of these
zones. The mechanical axiswas delined asaline drawn
between the centre of the femoral head and the centre
of thetibial plafond. Zones of the mechanical axishave
previously been described, and identiGcation of these
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zones has been reported to be reproduciblewith negligible
interobserver error.™** We considered the mechanical axis
of the limb to be abnormal if it crossed the knee joint
outside the centre of knee,'? This outcome measure was
not statistically computed but to ascertain the success
of the surgery after follow-up.

Intermalleolar and intercondylar distance: The
intermalleolar and condylar distance was measured using
ameasuring tape and cal cul ated as the distance between
the 2 malleoli with the medial condylestouching or both
themalleali touching for intercondylar distance.

For the 4 patients with wind swept deformity only tibio
femoral angle was measured.

All the measurements were made twice: once before
surgery and at the time of final follow-up.

Procedure: Thelevel of the physison the relevant side
and segment (distal femur or proximal tibia) wasidentified
using fluoroscopy. The centre of the physiswas estimated
by palpating the anterior and posterior margins ofthe
femur or tibiaand placing a2 cm skin incision over this
position. Thefascialatawasdivided longitudinally. The
periosteal surfacewasexposed by blunt dissection, taking
care not to injure this layer and the perichondrial ring.
The plate was placed over the physis and provisionally
secured with ahypodermic needle through asmall central
holeinthe plate. Satisfactory positioning was confirmed
by fluoroscopy. Threaded guide wires were then driven
through the centres of the two main holes of the plate,
aiming to keep the direction of thesewiresparallel to the
physis. The cortex was broached using acannulated drill
and a self-tapping 4.5 mm titanium screw was passed
over the guide wire. These wires were extracted before
each screw was finally secured on to the plate and its
position checked. A compression bandage was applied
after wound closure.

Patients were discharged after three days of surgery.
They werea so safely mobilised partially weight-bearing
on crutches. The compression bandage was reduced after
three or four days and knee motion encouraged. Full
weight-bearing was usually achieved in the second week.
Patients were monitored clinically and radiologically at
three monthly intervals. When clinical correction of the
deformity was deemed satisfactory, astanding scanogram
was obtained to confirm the clinical impression. The
desired correction wasrestoration of the mechanical axis
towithintheinner two zones of asix-zonedivision of an

anteroposterior radiograph of the knee; when thisoccurs,
there is improvement®® in the position of the ground
reaction forces. Plate remova was undertaken as day
surgery and the patientsfollowed up until skeletal maturity
to check for rebound deformity, limb-length discrepancy
or premature physeal closure.

Data collection and analysis: All data were collected
and statistically analysed by paired t test. Pairwise all
comparisons were set at 95% confidence interval.

Results:

The pre-operative deformity ranged from 53° of genu
varum to 17° of genu valgum. The mean deformity for
genuvarumwas 32° (11° to 53°) and 14° (11° to 23°) for
genu valgum. Post operatively all patients showed
improvement in parameters measured and all these
parameterswere found to be statistically significant. The
mean varus angled improved from 32.47 t0 5.39 degrees
whereas the valgus improved from 17 to 9.56 degrees
(Table-l & Chart1). Similarly theintercondylar distance
and intermalleolar distance improved from 10.8 cm to
3.69 cmand 11.31cmto 2.5 cm respectively (Chart - I1).
Statistically all measurementswere significant p<0.05 as
calculated by paired ‘t’ test.

Table -1: Showing Pre and Postoperative outcome

Outcome Pre- Post- t p

measure operative | operative | vaue | vaue
(mean) (mean)

Intercondylar distance 10.8cm 36cm |14.16 | 0.00

Intermalleolar distance | 11.31cm 25cm | 13.48 | 0.00

Genuvalgum 17.00 9.56 15.68 | 0.00

Genu varum 32.47 5.39 22.66 | 0.00

Chart -I: Outcome Pre and Postoperatily
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Chart -I1: Outcome Pre and Postoperatily
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There were complications in two patients, namely
radiological evidence of plate and screw migration. The
plate and screws were removed and replaced.

Discussion:

The eight-plate holds one side of the growth plate. As
the opposite side of the physis continues to expand and
grow, the screws diverge within the plate, effectively
serving as a hinge. This hinge action also avoids
compressing the growth plate that is being guided. And
because of its flexibility, the chances of the plate or
screws bending or breaking under the forces of bone
growth are considered very low.Bony deformity may be
treated by osteotomy, for which careful analysis of the
deformity and detailed operative planning are essential.
Analysis of the deformity has been formalised and
clarified by the centre of rotation angulation method.**
However, in deformities around a joint, an open physis
can make correction a technically difficult problem.
Furthermore, osteotomy and acute correction of
deformities carry a risk of complications such as
compartment syndrome and non-union, 1516

Fig-1: Preoperative
genuvalgum X-ray

Fig-2: Post operative genu
valgum X-ray after correction

Bony deformity may also be corrected by manipulating
the growth behaviour of an open physis.'%17 In
experimental and clinical work, Haas'”*® demonstrated
the resilience of the physis following surgical
instrumentation. He documented growth inhibition by
placing awireloop around acaninedistal femoral physis
and noted that growth resumed when the wire broke.
Based on thiswork and others,*®1° procedures have been
introduced to manipulate the growth from a physis. The
technique of hemi-epiphysiodesisiswell established in
children, in particular the use of staplesand transphyseal
screws. Both methods exert compression on the physis
and, when placed eccentrically, can retard devel opment
on the side of application and thereby produce
asymmetrical growth.241® Some concerns have been
raised over the use of staples in younger children; the
prolonged presence of rigid implantsbracketing thephysis
has prompted worries over excessive compression
leading to permanent physeal closure.?%2 Aykut et al?
demonstrated clinically and experimentally that
transgression of the periosteum during stapleinsertion or
removal poses a risk of producing a physeal bar. In
contrast, arecent study?? demonstrated that percutaneous
epiphysiodesisusing transphyseal screwsinthe correction
of lower limb deformities in younger children can be a
reversible method.

Theflexible plate concept developed by Stevensdiffers
from staple or screw compression across the physis®.
The placement of this non-rigid tension band device at
the perimeter of the physis producesthe effect of afocal
hinge. While some compression is applied across the
physis, it is not constant owing to the propensity of the
screws to diverge as correction proceeds. Once the

Fig 4: Post operative follow up
oneyear after correction

Fig 3: Pre operative clinical
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Fig-5: Preoperative X-ray
Genu valgum

Fig 6: Post operative follow
up X-ray after 16 months

screws reach their maximum divergence, there is also
thefacility within theflexible plateto bend. Both of these
features reduce therisk of creating a permanent physeal
tether through excessive and prolonged compression
acrossthe physis. Also, only oneplate per physisisneeded
to produce correction, whereas three staples per physis
areusually needed for the same effect. Thisclinical study
also confirms the reversible nature of growth inhibition
produced by the device. The speed of correctionin hemi-
epiphysiodesisisdetermined by the nature of the growth
modulation (staple, transphyseal screw or flexible plate),
the age of the child and the physistreated. Burghardt et
al?* described the rate of correction using the flexible
plate method in terms of mechanical axis deviation. In
thiscase, therate of improvement inthe mechanical axis
derived from the tibial segment was slower than from
the femoral segment. Conversely, we can report on rates
of correction as derived from each physis in terms of
angular improvement per month, but also describe the
influence of age on the process. The measurement of
the rates of correction per month allows the surgeon to
estimate the overall treatment time and provide parents
with relevant information. Visual appreciation of the effect
of gradual correction usually occurs towards the end of
the treatment period. Providing counselling about the
estimated time needed will allay any parental anxiety over
what may appear initially to bealack of progress. Implant
migration was noted in two patients and this has aso
been documented with the use of staples.?®?® Therewere
no instances of screw or implant back-out as can occur
with staples. 2627

The average age of the children in this study was 11.6
years with a25% to 75% interquartile range of 10to 13

Fig 7: Pre operative Clinical
photograph genu varum

Fig 8: Post operative
clinical after correction of
genu varum

years. Therefore, the mgjority were adolescents. Thisis
similar to the study by Stevens.® The ability to harness
this technique for younger children, as in some of the
casesin this study, isamajor advantage and reducesthe
need for osteotomy for deformities around the kneejoint.
Theonly problemisthat the physisitself must be normal
and respond to growth guidance through theflexible plate.
Finally, theability to perform theimplantation and removal
of the device within a short span of time is an added
advantage over correction by osteotomy. Most children
werewalking confidently without aids by the second post-
operative week.

Conclusion:

Thisstudy has confirmed the reversible nature of growth
inhibition on the physis produced by abridging flexible
titanium plate and hasdemonstrated itsvaluein correcting
deformitiesaround theknee. The procedureistechnically
simple and has significant potential for treating genu
varum and valgum for many children without the need
for osteotomy.
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Effectiveness of Tolperisone Hydrochloride with Aceclofenac as
Combined Therapy in Acute L ow Back Pain.

B Bhattacharjya!, S Mohammad Naser?, A Biswas’, F Kamal4, K Banerjee’

Abstract

Objective: An open label, non-randomised, prospective study was conducted to evaluate the effectiveness of
tol perisone hydrochloride 150mg thrice daily with acecl ofenac 100mg twice daily compared to aceclofenac 100mg
twice daily alonefor the treatment of acute low back pain (LBP) for 14 days. total (n=242) patients recruited for the
study were divided into two treatment groups. One of the group (n=124) received oral tol perisone plus aceclofenac
and the other (n=118) Aceclofenac aone. The pain intensity was assessed by visua analogue scale. Patients were
informed to report any adverse effect encountered during the study period. The overall effect of the drug (global
assessment of the study medication) on pain and adverse effects were assessed by the patients at the end of thetria
on acategorical scale. Therewas significant reduction in pain score in the tol perisone group than acecl ofenac group
with insignificant adverse effects which didn’t require discontinuation of the study. Tolperisone when added with
acecl ofenac can be more effective than acecl ofenac alonefor relief of acute L BP with minimum adverse effects.

KeyWords: Low back pain, tolperisone, aceclofenac, visual analogue scale

I ntroduction:

ow back pain (LBP) isone of the common causes of

disability in patients under 45years of age. Sustained
muscle spasms associated with LBP due to involuntary
contraction areusudly very painful and cannot becompletely
relieved by voluntary effort!. L BPisthemost common cause
of disability for work population leading toincreased S ckness
absentecism 2. Some common causesof LBParebad sitting
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posture, lumbar spinearthritis, spondylolisthess, herniated
discetc. Compression fracturefrom osteoporosisiscommon
cause of LBP among women.

Non-gteroidal anti-inflammatory drugs (NSAIDs), opioids,
analgesics and muscle relaxants are commonly used for
the treatment of this disorder. Most of the centrally acting
muscle relaxants have considerable side-effects such as
sedation, dizziness, impairment of coordination, mental
confusion, weskness, withdrawa phenomenon or anti-
cholinergic adverse events.® Traditional NSAIDs are
associated with several adverse effects like gastritis,
gastrointestingl bleeding, nausea, condtipationwithlongterm
effects like rena dysfunction. On the other hand natura
opioids and their synthetic congeners are the aternative
waysof managing LBP, thoughit hasitsown drawbacksin
theform of nausea, vomiting, ileusand respiratory depression
etc.

Aceclofenac is a non-steroidal anti-inflammatory agent
which acts by blocking  cyclooxygenase enzyme thereby
inhibiting PGE, synthesis. It aso inhibits interleukin-1&
induced prostaglandin E, production by human rheumatoid
synovial cells # 5, Aceclofenac is also converted into
diclofenac and 42 -hydroxy diclofenac by human
polymorphonuclear leuk ocytesand monocytes. 42 -hydroxy
diclofenac suppressed prostaglandin E, production
specifically by blocking cyclooxygenase-2 activity®.
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Tolperisone is a centrally-acting muscle relaxant that has
been in therapeutic use for more than three decadesin the
western world for the symptomatic treatment of spasticity
and muscle spasm” 8. It differs from other myotonolytic
agents in its pharmacologica properties, which mediate
muscle relaxation without concomitant sedation or
withdrawal phenomena °. It also blocks mono and
polysynaptic reflexes by inhibiting presynaptic
neurotransmitters from the primary afferent endingsin a
dose dependent manner at the spind level viaacombined
action on voltage-gated sodium and calcium channels % 10,

Tolperisoneincreasesthe blood supply to skeletd muscles;
this action is noteworthy since muscle contracture may
compress the small blood vessels and induce ischaemia
leading to release of pain stimulating compounds™. It causes
preferential antinociceptive activity against thermal
gimulationthatislikely to beattributedtoitslocal anesthetic
action 2. Besides being an effective antispastic agent,
tol perisone also hasanalgesic activity in rodentsand human
by theinhibition of theaction potential propagation on both
the A and C fibres 1314,

Earlier studies "+ done abroad concluded a better efficacy
and safety of tol perisone when compared with placebo or
pridinol mesylate.

Thereforeit wasfelt necessary to conduct this study in our
ingtitutefor understanding the effect of tol perisonewiththe
following objectives. i) To compare the oral analgesic and
antispastic effect of tolperisone hydrochloride with
aceclofenac for treatment of acutelow back pain i) Safety
evaluation: Incidences of adverse effects during the study

period.

Materials and Methods:

An open label, non-randomised, prospective study was
conducted at Calcutta National Medical College and
Hospital, K olkatain collaborationswith the Department of
Orthopaedic Surgery, Physical Medicine & Rehabilitation
and Pharmacol ogy. Thetotal duration of the study wasone
year (July 2010 to June 2011). After prior approval from
Ingtitutional Ethics Committee, patient aged 20to 60 years
of both genders suffering from acute or acute exacerbation
of chronic LBP were included according to inclusion/
exclusion criteria. Patient with history of mgjor trauma or
fracture, associated with other medical conditions like
uncontrolled diabetesmdllitus, hypertension, hepatic or rend
disease etc. aswell as pregnant and lactating women were
excluded fromthe study. A samplesize of (n=255) patients

were calculated on the basis of Raosoft® software
(Www.raosoft.com© 1996-2011 by Raosoft, Inc.) with 90%
confidence interval and 5% margin of error.

Patients included in the study were thoroughly counselled
and explained about visua anaogue scale (VAS) for pain
where 0 cm denoted no/minimumimaginablepainand 10cm
denoted maximum imaginablepain.

The patientsweredivided into two groupsreceiving either
TabMyotop® (tol perisone Hydrochl oride-150mg, Zuventus)
thricedaily plustab. Hifenac® (acecl ofenac -100mg, Intas)
twice daily (n=124) or Tab. Hifenac® (Aceclofenac -
100mg) alonetwicedaily (n=118) for 14 days. Oninitia
visitthe patientswereexamined clinically and theintensity
of pain was assessed by visua anaogue scale (VAS) as
follows. 0—no pain, 1to 3—mild pains, 4 to 6 — moderate
pain, 7to8—severepain, 9to10—very severepain. Further
changes in the intensity of pain were noted by VAS score
of patients on 8" (2 visit) and 14" day (3 visit) of the
study. The adverse effects of study drugs were aso hoted
during thesevisits. Biochemical tests(Hb%, TC, DC, ESR,
uricacid, cregtinine, sugar, bilirubin, SGPT, SGOT and urine
for routine examination were done during screening and at
the end of the trial (day 14) to assess any change in
parameters.

Global assessment for effectiveness and tolerability was
assessed separately by the patient at the end of therapy on
day 15 on a 5-point scale of excellent, good, satisfactory,
poor and very poor ©°. A Student’s unpaired ‘t’ test was
used to compare the painintensity (VAS) between thetwo
treatment groups. Serid changeswithinthetwo study groups
were assessed by repested measure ANOVA. Thep values
below 0.05 were considered to be statistically significant.

Results:

Out of 255 patients enrolled, 242 patients completed the
study. Total 13 patients of which (n=5) belonging to
tol perisone group and (n =8) of aceclofenac group were
dropped from the study due to discontinuation of thetrial.
Patientswho have been dropped from the study had similar
age (mean= 45.72 yrs) and weight (mean = 62.43 kg) as
compared to those completed the study. There was a
predominance of male subjects (77.27%) among the
dropouts. Since these patients (n=13) were excluded from
the study at avery early stage, they were not included in
fina statistical anaysis.
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FLOW CHART
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End of study- Day 14™

Statigticd analysis

The baseline demographic characteristics were similar
betweenthegroups. Overall 59.10% (143/242) of patients
were femae (Table: 1).

Table: 1 —Demographic Characteristics of Subjects

Table: 2—Mean score of vas from the baseline (n=242)

Characteristics Tolperisone Aceclofenac
Hydrochloride+ (n=118)
Aceclofenac
(n=124)
Sex (n) Femde 7 pat
Mde 2 47
Age, Yr(mean £ SD) 4253(4.5) 24.04(5.2*
Weight, Kg (mean + SD) 6352(5.8) 64.11(6.4)*

*Difference of age & weight statistically not significant

Theprimary effectivenessmeasurewaspainintensity. The
overall analgesic effect of the study drugs over the period
of day 0, day 8 and day 14 were measured by reductionin
painintensity using visua analoguescale.

There was significant reduction in pain score (p < 0.001)
[Table: 2] when compared within the Tolperisone plus

Assessment Tolperisone | Aceclofenac
Hydrochloride+ (n=118)
Aceclofenac | (mean £ SD)
(n=124)
(mean + SD)
Day 0 9.86 + 0.50 9.73 + 0.61
Day 8 186+ 1.02¢ | 484+ 1242
Day 15 018 +£ 0.69* |4.11 + 1.11**.@

*p< 0.001 when compared between Day 0 & Day 8, Day 8
& Day 14 of respective group
** p= 0.004 when compared between day 8 & Day 14 of
aceclofenac group
80<0.001 when compared between Day 8 & Day 14 of both
groups

Aceclofenac groups between day 0, day 8 and day 14. The
reduction in pain intensity score at day 8 aswell asday 14
was significant (p < 0.001) in tol perisone plus aceclofenac
group incomparison to A ceclofenac group (p= 0.004). Ten
patients experienced adverse effects such as nausea,
vomiting, dizziness, epigastric pain etc. [Table: 3]. However
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Table: 3 — Adverse event profile of study drugs

Adverse Events Tolperisone Aceclofenac
Hydrochloride+ (n=118)
Aceclofenac
(n=124)
Nausea, Vomiting 3
Dizziness 1 0
EpigastricPain 2
Total No. of
Adverse Events 6(4.8%0) 4(3.3%)

Total No. of adverse reaction - 10(4.1%)

none of the patients had to discontinue the drugs due to
these adverse effects. No serious adverse event was
reported among patientsin al treatment groups. Petients of
both the groups suffered similar kind of adverse effects
[tol perisone plus acecl of enac = 4.83% (6/124) aceclofenac
3.38% (4/118)] whichwas statigtically insignificant.
Therewasno significant changein biochemica parameters
both before and after the administration of study drugs.

The overall effect (global assessment of the study
medication) of the combined drug therapy on the patients
was assessed as ‘excellent’ (78.14%) of the tolperisone
plus aceclofenac group where 66.42% of the patients
assessed ‘ good' for aceclofenac doneregarding control of
pain and adverse effects at the end of thetrial (day 15) on
acategorical scae[ Fig 2, 3].

Treatment compliancewas comparablein both thetreatment
groups.

Discussion:
From theresult in terms of effectiveness, it was concluded
that there was highly significant reduction in pain scorein
the tol perisone plus aceclofenac group (p < 0.001) when
prescribed for 2 weeks in patients of acute or acute

Fig -1: Effect of combined drug therapy
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m Very Poor

78.14%

Fig -2: Effect of aceclofenac done
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exacerbation of chronic low back pain due to various
degenerative and inflammatory conditionswhen compared
to Aceclofenac alone group [Fig 1]. This finding is
comparablewiththeearlier resultsof other studies® ¢ done
abroad . The added advantage of combination group may
beduetotol perisoneinducedincreaseinflow of bloodwhich
prevents the release of pain producing compounds due to
ischaemia precipitated by contracture of skeletal muscles.
Theloca anaesthetic action of tol perisone might have also
contributed for better effectiveness. The other conclusion
drawn from this study was fewer side-effects of the study
drugs.

Fig -3: Drug effect on categorica scale.

10943

9.8
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Days
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= Aceclofenac

In the present study tol perisone was well tolerated with no
sedation reported by any patient during the study period.
The lack of sedative side-effects in the present study also
correlateswell with theresultsof another study doneearlier
which has concluded that tol perisone hasno sedative action
and does not impair reactiontime %7

Thusit appearsthat addition of tol perisonewith aceclofenac
doesnot aggravatethe chancesof any extraadverseeffects.
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Onthe contrary the combination therapy proved to bemore
effective than the comparator group. The present study
however limited by the fact that, it was neither truly
randomised nor blinded and conducted on patientsof Smilar
ethnic group. Itisproposed that further multicentric studies
will be helpful to generate more data.

Conclusion:

Tol perisone hydrochloride isamuscle rel axant that can be
safely prescribed along with anal gesicsfor getting additive
effect for the symptomatic treatment of acute LBP.
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Cace Repont

Hypokalaemic Periodic Paralysis Associated with

Hypothyroidism

Th Khelendro Singh?, Ngampa Sangme?,
L Nilachandra Singh®, AK Joy Singh?

Abstract
Periodic paralysisisalso seen as one of the uncommon cause of quadriplegiain the physical and rehabilitation medicine

practice.

There have been anecdotal reports of periodic paralysis associated with hypothyroidism. However, thereisno clear cut
evidence of hypothyroidism causing hypokalaemialeading to periodic paralysisor vice versa.

This case report highlights the importance of keeping periodic paralysis as an important cause of the recurrent paralytic
attack, importance of serum potassium and thyroid function tests and recovery pattern without active physical therapy
intervention which may actually aggravate the disease process. Its occurrence in a young male patient is also a rare

phenomenon.

Key words : Hypothyroidism, Hypokalaemia, periodic paralysis.

Case Report:

21- year- old male was admitted in the Department

of Physical Medicine and Rehabilitation, Regional
Institute of Medical Sciences, Imphal because of
recurrent paralytic attacks involving al the four limbs
withtwo similar attacksin the past in which, the symptom
resolved without any interventions. Therewereno clinical
features of hypothyroidism. Therewasno goitreand his
mental statuswasnormal. Motor power was 2- 3/5in all
the key muscles of both upper and lower limbs without
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any sensory deficit when examined within 24 hours of
the attack. Serum creatine phosphokinase (CPK) was
306 U. Serum K* was consistently low (2.7 and 3 mEg/
L) intwo consecutive readings with high TSH level (15
nmol/L) and thyroid related antibodies in the serum.
Serum level of antithyroid peroxidase antibodies was
30.121U/mL (normal 0-18 IU/mL ) and antithyroglobulin
antibodies was 180.32 [U/ml (0-70 IU/mL). Urine pH
and serum chloride was within normal limits. Nerve
conduction velocitiesfor both sensory and motor nerves
were normal. He was treated with potassium and
thyroxine supplements and was ableto walk and perform
his duties within 72 hours of the attack. Except for the
range of motion exercises, no strenuous exercises were
givento prevent aggravation of symptomsandto helpin
early recovery.

Discussion:

Hypokalaemic periodic paralysis is an episodic
neuromuscular disorder and may be of primary or
secondary origin. The paralysismay last from an hour to
several days and weakness may be of localised or
generalised with disordersincluding myopathy, wasting
of muscles, reduced power and reflexes and may even
involvethe respiratory muscles2.
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The primary hypokalaemic periodic paralysis is an
inherited autosomal dominant and precipitated by strenous
work, high carbohydrate diet and cold?, which was not
found in our case. The secondary hypokalaemic periodic
paralysis has been associated with diuretic abuse,
gastroenteritis, rend tubular acidosis, hyperadosteronism,
Bartter syndrome and hyperthyroidism3. The possibility
of renal tubular acidosiswas excluded as he had normal
urine pH and no hyperchloraemia.

Periodic paralysis has been known to be associated with
thyroid disorder. But, it is mostly linked with the
hyperthyroid state and its association with hypothyroidism
is very rare and so far only a few cases have been
reported. Clinical examination and investigationsrule out
the evidence of hyperthyroidism.

Chaudhury et al* reported hypokalaemia leading to
periodic paralysisin achild who wasundergoing treatment
for hypothyroidism. The explanation wasthat thyroxine
in pharmacol ogical doses can causeincreased potassium
excretion and water dieresisin patientswith myxoedema
during theinitial part of the therapy®. Thismay resultin
hypokalaemia, especially in a child with severe
malnutrition and low stores of total body potassium?.

Hypokalaemic paralysis is a common manifestation of
renal tubular acidosis due to inappropriately high
potassium excretion leading to symptomatic
hypokalaemia. Hypokalaemic weakness is one of the
manifestations of distal renal tubular acidosis and it
typically presents as hyporeflexive limb weakness,
although involvement of the extraocular muscles,
sphincters and cranial nerves has been reported®. Renal
tubular acidosisisdefined asaninability of therenal tubule
to acidify urine, whichisout of proportion to any reduction
intheglomerular filtration rate. The acidification defect
has been described to be mild and presumably related to
thyroxine defiency”8. An autoimmune mechanism has
also been suggested to cause renal tubular acidosis in
hypothyroid disorder %1°. Koul Pand Wahid™ supported
association of an autoimmune cause that influences the
renal acidification mechanismsthrough dysfunctions of
various transporters and co transporters involved in the
acidificationintherenal tubular system. However, there
has been report where renal tubular acidosis was
associated with non-autoi mmune hypothyroidism*2. Our
patient didn’t show any feature of renal tubular acidosis

Thereare controversiesregarding hypothyroidism causing
hypokalaemia or vice versa. Even in this reported case,

we were also unable to find out the cause and effect
relationship. However, in one of case report on
hypokalaemic myopathy accompanied by transient
hypothyroidismin apatient with autoimmunethyroiditis,
the authors suggested that thistransient hypothyroidism
might be induced by hypokalaemia during the course of
autoimmunethyroiditis's,

This case report is unique because the association
between hypothyroidism and hypokalaemic periodic
paralysis occurred in ayoung male patient when all the
casereportsavailableintheliterature showed occurrence
only infemale patients.

This case report highlights the importance of keeping
periodic paralysis as an important cause of the recurrent
paralytic attack presenting as tetraplegia, importance of
serum potassium and thyroid function testsand recovery
pattern without active physical therapy intervention which
may actually aggravate the disease process.

By keeping this possibility over and above the detail
history and proper clinical examination, we should beable
to avoid costly radio-imaging techniques.
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Special sticle

T4PINR Bengal Onation 2012

Prosthetic Fittings Limitations and Its Present Scenario

here is no perfect prosthetic fitting available today

in the world. What makes prosthetic systems so
interesting is the myriad widely divergent approaches
designers are now experimenting — hydraulic, mechanical
and computerised.

LOWER LIMB PROSTHETICS

For above knee amputees the prosthetic knee system is
among themost complex of al componentsin prosthesis.
This is because knee must give support when people
stand, allow smooth motion when peoplewalk and permit
movementswhen peoplesit bend or knedl. Eveninnormal
gait cyclethekneehasto bein full extension at thetime
of heel strike, goesinto flexion just prior to foot flat and
toe off and goes through different angles of flexion and
extension in swing phase.

Different types of prosthetic knee:

Prosthetic knees range from single axis knee to
computerised intelligent knee systems. They can be
considered infollowing groups:

1. Singleaxiskneejoint

2. Polycentric kneejoint

3. Hydraulic and Pneumatic kneejoint

4. Micro-processor kneejoint
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Every type of joint has some merits and demerits
(mentioned below)

1. Single axis knee joint :

Advantages—

e Durable

e Lightweight

e Costs less than other knee systems
Disadvantages —

® |t has no stance control which means that the
amputee must usetheir own muscleto remain stable
while standing.

e Often uses amanual lock to compensate for lack of
stance control. Thiswill lead to very poor gait and
increase energy consumption.

e Often usesfriction system to keep from swinging for-
ward too quickly when moving to next step. Thisagain
increases energy consumption.

e |talowsfor waking with one speed only

2. Polycentric knee joint :

Human knee is polycentric during normal knee flexion
and extension, the knee axis moves about a changing
centre of rotation (centrode)

Advantages —
® More natura gait.
e Very stable during early stance.
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e Can be provided with weight activated knee brake
system which will prevent stumbling and falling of
amputee in entire stance ways.

¢ Reducestheleg length in the beginning of the step
againlowering therisk of stumbling.

e Hasasimple swing control that allowsfor an ideal
knee control.

Disadvantages —

e May need to be repaired or replaced more often

50°

\ Showing the approximate
” “Centrode” of the
four-bar polycentric knee

then other type of prosthetic knees.

* May restrict some knee motion but not enough to be
aproblem.

e Will have to be provided with a fluid or pneumatic
control system to allow variable speed walking.

Polycentric kneejoints

Here a new knee joint needs special mention. This
polycentric knee has been developed by joint research
of Bhagman Mahaveer Viklang Sahayata Samiti
(BMVSS), Jaipur with Stanford University —USA. This
joint has been appreciated so much by the prosthetic
world that TIME Magazinein itsissue of 23" Nov 2009
hailed it as one of the 50-Best Inventions of theworldin
the year 20009.

Polycentric Knee Joint TIME Magazine | ssue 2009

3. Hydraulic and Pneumatic knee joint:

Advantages -

® Providevery natural gait.

e Both extension and flexion are independently
adjustable.

e Good stance control to prevent the leg from the
buckling out from under the amputee.

® Theunit can betemporarily disabled, so that theleg
swings freely.

Disadvantages —

® Needs frequent adjustments.
* Frequent replacement of moving parts.
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Hydraulic and Pneumatic Knee Joints

4. Microprocessor (Electronic) knee joint :

These are very functional, but the most expensive type,
and the maintenance cost is very high. They may be

singleaxis, polycentric, hydraulic and pneumatic etc.

Advantages -

system accordingly. Two strain gauge measure
pressure on the leg and notes how often the heel
strikes.

It takes fewer efforts to control timing providing
amputee with a more natural gait longer walking
endurance and better control on uneven surface even
while going down the stairs.

Disadvantages —

Very costly.
High maintenance and frequent charging isrequired
Electronic kneejoints

Usually smaller and lighter weight than mechanical
knees.

Initially programmed to learn user walking
characteristic.

It has timing force and swing sensors that take
reading 50 timesand instantly control thefluid control

Summaries of the qualities of different knee systems

Different types of prosthetic foot :

Generic Basic Primary Major Chief

class function indications advantages limitations

Singleaxis Smplicity Singlespeed Inexpensive Fixed cadence

walking and durable and low stability

Stance control Increase weight Generd Improved Delayed
bearing dehility, poor kneestability swing phase
dability hip control

Manual lock Knee of lagt Ultimate knee Eliminate Abnorma gait
resort stability knee flexion awkward sitting

Polycentric Postivegtahility To enhance Stablewithout Increase weight
and ease of kneestability distrupting maintenance
fixionin swing phase
swing phase

Fuid control Permit Abletovary Variable Incresse weight
cadence walking speed cadence maintenance
change
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This can be considered in following groups —

1. SACH foot (solid ankle cushioned heel)

2. Singleaxisfoot

3. Multi-axial foot

4. Dynamic response/ Energy storing foot

1. SACH foot

Advantage -

e Several heel heights, weight categories,
manufacturers

® Syme'soption

® Durable- low maintenance

® Good choicefor padiatrics

e Easy to replace

e Endo or Exoskeleton

Disadvantage —

e Useful for amputeeswith low activity level only.
® Not for useif active keel is needed.

® Poor multi-axial abilities.

® Poor choiceif knee stability is questionable.

® Poor shock attenuation.

2. Single axis foot

Rigid Keel

<aaw’

Two bumpers limit and control ankle dorsi- and
plantar flexion. The PF bumper permits the foot to
contact the floor more rapidly during loading
response than the SACH foot. The morerapid “foot
flat” allows the ground reaction force line to move
anteriorly, so that it falls in front of the knee and
promotes early knee extension and stance stability

Advantage -

® Adjustsjoint angle to accommodate uneven terrain

(sagittal only).
e Plantar and dorsiflexion bumpers are replaceable
with more or less compliant bumpers.

e Reatively inexpensive.

¢ Indicated when knee stability isan issue.
Disadvantage -

® |ncreased maintenance associated with moving
parts.

e Difficulty cosmeticaly finishing dueto moving parts.
e Contraindicated if kneeis stable.

e Contraindicated if multi-axial function isneeded.

e Contraindicated if dynamic response is needed.

3.Multiaxis foot:
Advantage -

® Because the multiaxia foot permits movement in
three planes, it accommodates uneven terrain and
absorbs torques which would otherwise produce
shearing forces on the residual limb.

Disadvantage -
® |tsmoving partsare heavy and require maintenance.
e Offerslittle energy for toe off.

® |ncreased maintenance, accommadation period and
training.

4.Dynamic response/Energy storing foot:
Advantage -

e Returnsstored energy, which aidsin propelling foot
forward at toe off.

® [or active ambulators.
e Choiceof foot designsisavailable.
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Disadvantage —
e Typically expensive except Jaipur foot.
e Varied cosmetic finishing procedures.

® Moving parts may mean increased maintenance
except Jaipur Foot.

e Accommodation period.

Recent Develpment of prosthetic foot :
a) iWalk ankle
Advantages —

They replace the action of foot Achillestendon and calf
musclesto provide anear normal gait to amputee. These
foot pieces use combination of processors, sensors,
motorsand springswhich providethe user with apowered
push-off and increase range of motion and excellent
adaptation to uneven terrain.

Disadvantages —
* Very high cost.
® High maintenance.

N

b) Bionic foot

Advantage —

e Powered ankle motion.
Intelligent terrain adaptation.

e Natural function.

Disadvantage —

e High maintenance.

* Very costly.

® Needs freguent recharging.

It can be considered under five categories —

1 Cosmetic prosthesis.

2 Body powered prosthesis (cable controlled).
Electrically powered prosthesis (Myoel ectric, switch
control prosthesis).

Hybrid prosthesis.

5 Bionicsprosthesis.

1. Cosmetic Prosthesis :

Where the priority is on the restoration of appearance,
the design emphasisison creating asimple, lightweight
prosthesis. However, primarily cosmetic solutions are not
completely without function:

® Thelimbmay provide passiveor opposing functions,
such as stabilizing a sheet of paper when writing.

e Thereispsychological benefit to those patientswho
are either self-conscious or who face societal
pressures.

® There are postural benefits provided by the
restoration of body symmetry, these add to the overall
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cosmetic benefit and may play arolein preventing
associated muscular or skeletal problems emerging
over time.

® For very young amputees, bilateral devel opment and
increasesthelikelihood of asuccessful outcomewith
functional prosthesesin later life.

2. Body powered prosthesis (cable controlled):

Body powered devices are operated using cable and
harness systems that require patient to use body
movements (moving shoulder or arms) to pull the cable
and maketheterminal device (ahand, hook or prehensor)
open or close much inway abicycle hand brake system
works.

Advantages-

® Lowerinitial cost.

e Lighter,easier torepair.

e Offer better tension feedback to the body.

Disadvantage —

® Mechanical appearance.

e Difficult to usefor some people becausethey depend
on user physical ability.

3. Electrically powered prosthesis (Myoelectric
and switch control prosthesis) :

Muscles that are intact after the amputation surgery are
used to control limb function. Surface electrodes are
carefully position within the prosthesis structurein such
away that when the l[imb isworn these el ectrodeslie on
the respective muscle bellies and can detect electrical
activity within them. The electrodes amplify, filter and
processthe electrical signals—which arethan passed on
to micro-processor within the prosthesis where they act
as switching singles to deliver power from to batteries
tofunctional device.

Advantages —

e Do not require a harness or cable and can therefore
be built to look more like areal arm.

e Battery powered, so body strength and body
movements are not as important for their operation.

e Providing strong grip.

Disadvantages —

* Higherinitial cost.

°* Heavier.

® Highrepair cost.

® Dependents on battery life.

4. Hybrid prosthesis;

In these prosthetic systems somefunctionsare controlled
myo-€lectrically and some functions mechanically. For
example hand functions may control myo-electrically,
elbow flexion mechanically and elbow locking by an
electrical pull switch. There are so many permutations
and combinations availablein such designs

5. Bionics Prosthesis:

Advancement in microprocessors used in myo-electric
systems has allowed artificial l[imbs too many gainsin
fine tune control of prosthesis, the iLimb hand. It has
four independent motorised fingersand motorised thumb,
which is manually rotatable al operating from myo-
electrically detected nerveending in the stump. Thishand
opens a range of grip and fine motor abilities that
prosthetic hands have never had before, like using akey
in lock, or one finger typing on a key board. Another
important advanceissimpleyet very effective feedback
sensors in the fingers which controls grip pressure to
hold fragileitemslike styrofoam.

WHO World Bank Report 2011

According to WHO World Bank Report 2011 on
disability lessthan 15% of disabled persons could obtain
aids and appliances. In Indiathere are more than 70 lac
amputees and to this figure about 30,000 new amputees
are added every year. By a rough estimate less than
45,000 artificial limbs are fitted in India every year. If
we keep onfitting artificial limbsat thisrate it may take
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several decades before artificial limbs can be provided
to all disabled personsin India

World Design Impact Award

Recently, the world society of designers have selected
seven designsfrom all over world which haveimproved
or likely to improve quality of life of world population.
Thisis called “World Design Impact Award”, you will
be happy to know that one of the finalists from out of
seven designs chosen from all over world is Polycentric
knee joint developed by BMV SS of Jaipur.

Medical Philately

L A B A b b B & b & B B B B A B A B A A B B

><ZMA

TheAfrican Nationsaresoindebted to Jaipur limb Technology that K enya Gover nment issued a
sampinther country with an amputeefitted with Jaipur foot.
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Peictorial (CME

A RareClinical Sign - Saviour During a Diagnostic Dilemma

twenty years college girl presented to PMR OPD

with significant proximal muscle weakness of both
upper and lower limb. She was really struggling to
manage stairs and to perform overhead activities. She
was absolutely fine three months back. Gradually she
wassuffering from painin different largejoints, fatigability
and cold intolerance. At that time her Hb%- 12 gm. /dl,
TC- normal range, ESR-45, TSH- 12.4 withlow free T4
and free T3. Shewason levothyroxine 62.5 microgram
sincethen and her thyroid profile was normalized.

But the arthralgia and myalgia was worsening day by
day. Due to moderately high CPK and suggestive
electromyographic picture inflammatory proximal
myositiswasthought of. Prior tovisitin PMR department
she did not fulfil the diagnostic criteria of rheumatoid
arthritis or systemic lupus erythromatoses. Her other

Author's affiliations:
1 MD, MRCP (UK), Assistant Professor, Dept. of PMR,
IPGMER & SSKM Hospital, Kolkata.

2 MD, Associate Professor, Dept. of PMR, NBMC, West Bengal

R Pramanik®, P P Pan?

biochemical profile like calcium, phosphate, alkaline
phosphatase, vitamin D level, sodium , potassium level
were within normal range.

When she has been referred to PMR OPD due to
rehabilitation of proximal muscleweakness, aninteresting
skin manifestation noted. Several discrete nonpruritic
papular lesionswere noted over the knuckl e of both hands
(as pictured below).

These classical Gottron’s papule ( infrequently seen)
cleanched out the diagnoses of Dermatomyositis and
Polymyosytis. Interestingly there was no Heliotroperash
present on her face. Now she is on steroid and
nonpharmacological therapies of proximal muscle
weakness. At thismoment sheis enjoying acompletely
independent and painfreelife.
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REHAB CHALLENGES

A forty yearsold mal e right handed businessman had aroad traffic acci-
dent two months back in a hilly area of Kashmir. Unfortunately he had a
forearm accidental traumatic amputationin hisright hand. After initial man-
agement he has been treated in one of the apical hospital of West Bengal. At
the beginning internal fixation was done for both bone fracture of hisfore-
arm. Stump care was also given by a dedicated team. Then he has been
transferred to Department of PMR for rehabilitation

He has a decent conical stump with little wound and phantom pain with
ametal nail at the end point. He was desperate for final prosthetic fitting as
soon as possible. At the most he consented to wait for the wound healing.
The orthopaedic team planned for repeat surgery for removal of nail after
18 months. The patient was not willing to go for any further intervention. He
wantsto be fully independent within ashort period of time.

Please opine regarding the rehabilitative management (particularly
prosthetic management) of this patient.
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REHAB QUIZ

1. All are true regarding PTB supracondylar- supra patellar socket except
Suspension is an inherent part of socket

Lessrestrictionto circulation

Kneelingiscompatible

Reduces pistoning

oo

Which are most tear resistant

A. Low density polyethylene (LDPE)

B. Ultrahigh molecular weight polyethylene (UHMW)
C. Siliconeelastomers(SE)

D. Highdensity polyethylene (HDPE)

3. Which one does not belong to urethane group
A. Flexiblefoam
B. Rigidfoam
C. Padisol
D. elastomer

4. A superior fatigue resistant material is
A. Sted
B. Fibreglass
C. Aluminium
D. CarbonFibre

5. Greatest cosmesis is found in gloves for terminal device
A. Leather made gloves
B. Custom-sculptured gloves
C. Stock gloves
D. Custom production gloves

6. Sierra Wrist flexion unit has all the locking position except
0 degree

30 degree

50 degree

60 degr.ee

oow>

7. Areas requiring socket relief in PTB socket are all except
Head of fibulaand peroneal nerve

Medial tibial flare

Lateral tibial flare

Hamstring tendon

oow>
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8. The function of Swanson post arthroplasty orthoses are to facilitate controlled motion
of all the joints except
A. Wrigt
B. MCP
C. PIP
D. DIP

9. False statement regarding Hosmer hip action and adjustable abduction orthoses is
Two position lock at full extension and 95 degree hip flexion

Two position lock at full flexion and 15 degree hip extension

Adjustable adduction stop

Distal extension of thigh cuff to medial condyle of femur

oow>

10. With quardra lateral brim the Silesian belt attached laterally

A. Yinch superior and %2 inch posterior of apex of greater trochanter
B. “inchinferior and ¥z inch posterior of apex of greater trochanter
C. % inch superior and ¥ inch posterior of apex of greater trochanter
D.

Yainch inferior and ¥4 inch posterior of apex of greater trochanter

ANSWERS

March Issue Val. 23(1) :
1.B, 2A, 3D, 4B, 5A, 6.C, 7.A, 8D, 9.B, 10.B
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Olbituary

- A

Prof R.Chinnathurai, active, enthusiastic, dynamic leader, who worked tirelessly from the day
he took over the reins of Head of the Institution of the Government Institute of Rehabilitation
Medicine, KK Nagar, Chennai has left us to heaven on August 111, 2012.

He was born on November 15" 1954, completed his undergraduate in Tanjavur Medical College
and joined the Government Service on 06.09.1981. He completed his 3 year Diploma in Physical
Medicine from the prestigious Madras Medical College from the same GIRM where he became
the Head of Institution before his sudden demise. He had a short stint at Kingdom of Saudi
Arabia as Specialist in Physical Medicine for 4 years.

He took the charge of Director, GIRM on 20.12.2002 and continued for 2 year and again
occupied the post from 1.2.2006 until his death. He is the longest serving Head of the Institution.
During his tenure, the Physical Medicine blossomed in other Medical Colleges particularly the
newly established medical colleges in government sector. He reorganized the services in GIRM,
and brought new clinics like Pain clinic, Cerebral Palsy Clinic etc. He published a new book on
Prosthetics and Orthotics for the post graduates and other medical professionals.

World Disability Day on December 3™, every year turned out to be 3 day function in GIRM
with CME:s, Sports activities for disabled people, and it brought the Ministers, Secretaries at
Government level to GIRM. Government acknowledged the event and now sanctioned officially
Rs 75,000 annually to conduct the event.

The memories of his untiring work and efforts to bring MD PMR post graduate course in
Madras Medical College will be remembered by us forever which remains still an unfinished
task. His approach to make people in the administration to understand the difficulties faced by
the specialty will be a guiding pathway to the people who succeed him in realizing his vision.
We pledge to complete his unfinished task and that alone will be right way to pay homage to
him.

We pay our sincere condolences his wife and son a B.Tech Graduate in Biotechnology who
are grieving his sudden demise. It’s a great loss to them.

It was a great loss the Physical Medicine and Rehabilitation specialty also especially for the
Physiatrists of Tamilnadu where he has made, irrevocable imprint both in the lives of physiatrists
and also in the functioning of the department.

We sincerely pray to God Almighty for his soul to rest in Peace.

Dr. P.Thirunavukkarasu
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Undergraduate Medical Education in Physical Medicine
and Rehabilitation

The goal of undergraduate education isto devel op attitudes that will enable the student to seethe
patient holistically and to teach skillsfor diagnosisand treatment. Currently over specializationis
one of the greatest dangers of an integrated medical curriculum because it leads to atendency to
teach medicine as collection of separate, disconnected subjects. It should be remembered, however,
that just as the branches of a tree will die if they are cut off from the trunk, so too will the
individual medical disciplinesif they arenot viewed in relation to the holistic needs of the patients. Thoseinstructing
undergraduate students should relate their portion of the curriculum to the total needs of patients. Integration of all
speciaties will enable the student to see the patient as a human being rather than as a summation of systems.
Interdepartmental education issine quanon for good medical education at all levels. To much emphasi s on teaching
intraditional education system may be detrimental for the learning process. Ideally, thelearning process should lead
to amodification of the student’s manner of thinking and feeling aswell asacting. Student’s assessment on formative
and summative aspects should judge the student’s competency and identify strength and weakness. Student feedback
shouldinclude positive and negative | earning experiences.

Physical Medicine and Rehabilitation during undergraduate education isimportant because it is neither necessary
nor desirable that all patients who need rehabilitation services betreated by specialistsin the field. Patientstreated
by virtually all of the specialties may need rehabilitation services. Thus undergraduate medical education regarding
basic knowledge of rehabilitation will benefit the patients. Ideally the objectives of undergraduate education should
be both prevention of disability and rehabilitation.

Every human being should be viewed as an entity connected with his or her environment. This patient and care
centered approach used the existing handicap asthe starting point and guidefor preventive, diagnostic and therapeutic
measures. In many medical institutions there is no central focus for rehabilitation medicine and thus there is no
guarantee that sufficient attention ispaid to the rehabilitative aspects of medicine. Even the evaluation of knowledge
and skillsin medical rehabilitation is not compulsory in someinstitute; therefore, this specialty receivesinsufficient
attention during the students' academic programme. Some of the students may havelecturesrelated to rehabilitation
medicine but receive insufficient clinical experiencesto demonstrate the benefits which patients can achieve from
rehabilitation medicine.

Students are already acquainted with history taking, clinical examination and management of patientsin the core
subject. Only few things are to be added to deal with the disabled patients like functional history, assessment and
management. There is definite guideline available for OPD, indoor rehabilitation and theoretical classesin MCI
curriculum for PM&R department of this regulation. The MCI has made specific recommendation that PM&R
should be taught to medical undergraduates and should be part of the core curriculum.

An undergraduate teaching programme in PMR should allow the student to —
1. Learn about the wider impact of long-term conditions on leisure and work.
2. Become competent at taking a history and performing arelevant clinical examination of disabled people.

3. Understand the principles of treating and managing the disabling effects of long-term conditions, in particular
recognizing the role of interdisciplinary team work with other professions (nursing and therapy) and agencies.

4. Develop mature attitudes and behavior towards people with disability and their families.
5. Engender alife-long learning attitude in relation to disabling effects of long-term conditions.

Mandatory internship guideline by MCI should be followed by auniversal curriculum. Last but not the least more
and more Physiatrists are needed to establish independent PM&R department and teach PMR as mandatory
subject in undergraduate curriculum.

R N. Haldar
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