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* Rehabilitation After Anterior Cruciate Ligament

Reconstruction By Autograft
U.C. Sarma, K. Mittal, S. Bali '

Abstract

Anterior Cruciate Ligament reconstruction was done by vascularised Patellar tendon
graft as per the technique described by Noyes et al an Mclntosh. The period of
rehabilitation was divided into four stages - Stage-I- immobilisation, Stage-I1- Mobi-
lisation of the knee joint, Stage-IIl, gradual activity and Stage-IV Normal activity.
"Strenuous activity was allowed after one year. There were 17 excellent, 8 good, 2 fair
and 3 poor results. Two had graft failure and one had partial stiffness of the knee
joint. Subjectively, only one patient had recurrence of symptoms following rupture
of the graft. Twenty eight patients were satisfied with the functional results.

Introduction

The cruciate ligaments are often damaged
as part of complex injury of the knee joint
or as an isolated injury. The disability
following cruciate ligament injuries is de-
pendent upon the amount of instability it
producés. A multiple ligament injury is
bound to produce severe instability. But an
isolated injury of cruciate ligament is not
severcly unstable at the time of injury.
However, as time passes, other structure
providing anteroposterior stability becomes
lax and a progressive instability occurs.
Therefore, any cruciate ligament injury
whether isolated or associated with other
ligament and capsule injuries should be
repaired. The ligament is successfully re-
paired if either of the two attachments are
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torn. The results of repair of midsubstance
tear has been poor. They require augmen-
tation of the repair with some living tissue
i.e. patellar tendon, fascia lata or a prosthetic
ligament. One may choose t0 reconstruct
these tears primarily. The other group that

_ require reconstruction is the one which has

been diagnosed late, following arthroscopy/
Arthrotomy for increasing discomfort in the
knee joint or a meniscus injury. In these
cases the cruciate ligament stumps are ab-
sorbed, thus making the repair impossible.
Till recently -reconstruction of the cruciate
ligaments was a frustrating affair. The range
of movement often does not return to
normal, thereby, denying the patient the
advantage of a successful repair. The recon-
struction itself may fail usually by rupture
of the reconstructed ligament. In the recent
years there has been changes in the under-
standing of the healing of the reconstructed
ligaments promising these active, young and
otherwise healthy  patients return of the
previous level of activity enabling them to
go for competitive sport and other strenuous



TABLE I - MODE OF INJURY

NO. OF PATIENTS

CAUSE

Sports & Atheletics 7
Road Traffic Accidents 12
Construction site accidents 6

'Incidental fall

Total ' 30

activity.
Material and Methods

We have so far operated 30 patients with
old cruciate ligament injury who did not get
their ligaments repaired at the time of initial
injury for one reason or the other. There were
only 2 females in the series. The age ranged
from 18 to 45 years, with an average of 28
years. The mode of injury has been shown in
Table I, the majority being road traffic acci-
dents rather than sports injuries. There were
5 sportsmen in the series and sustained the
injury while playing. All others were active
young people with hectic life, 3 of them are
recruits in the armed forces who had to
undergo hectic physical training. All These
patients were symptomatic and complained
. of the knee giving way either on walking on
smooth surface or attempted running. The
isolated cruciate ligaments injuries, though
they had clinical evidence of varying degree,
they complained of discomfort and occasional
pain while walking or running. They were not
grossly incapacitated.

After clinical examination, a routine radio-
graph was obtained to exclude any bony
injury- and avulsion of the either ends of

cruciate ligaments. The cases with gross
osteoarthritis were excluded, though there
were 4 cases with minor O.A. changes in
the series. The radiograph also gave the idea

TABLE II - ASSOCIATED INJURY

INJURY NO. OF PATIENTS

Medial meniscus 12
Lateral meniscus

Both menisci

Posterior cruciate ligament
Medial collat.. Ligament
Lateral collat. Ligament
Fracture lateral condyle

- kD W =] W D

" as to length of the patellar tendon available

and the length pf the graft required.

A preliminary arthroscopy was done in all
the cases to confirm the diagnosis and to look
for additional injuries i.e. meniscus injury
and intramuscular injuries. The list of asso-
ciated injuries are shown in Table II. There
were 3 cases who had tear of both menisci.
The injury to the collateral ligaments were
not very marked so as 10 require a recon-
struction of these ligaments. Anterior cruciate
ligament was reconsirucied with autograft
using medial one third of vascularised patel-
lar tendon'? the upper end being fixed by
'over the top' technique with modification as
suggested by W Muller (1983).
REHABILITATION & PHYSIOTHERA®Y .
PROTOCOL :-

The, period of rehabilitation and physi-
otherapy is divided into 4 stages and is
stretched over a period of one year. The aim

. is to protect the graft when it is weak without

lopsing knee movement and then gradually
condition the graft so as to make it able to
withstand the stress and strain of contact
sports.



TABLE 11I- SCHEME OF REHABILITATION
Stage I-4 to 6 weeks (In P.O.P. Cylinder)

1. Static Quadriceps & hamstring muscle exercise
2. Straight leg raising exercises

3. Non weight bearing crutch walking

4 Electrical stimulation (occasional)

Stage II - upto 3 months (range of motion)

Range of motion exercise
Staticquadricps & hamstrings muscles exercise
Straight leg raising exercises.

Non weight bearing crutchwalking.
Electrical stimulation.

I

Stage III - upto one year (Gradual activity)

1. Gradual weight bearing

2. Range: of motion exercises.

3. Static and resisted quadriceps exercises.
4. Bicycling,rowing, kneeling, prone lying exercises,
5. Jogging (6 months onward)

Stage IV - Beyond one year (Normal activity)

1. Graduated sportihg activity
2. "Static & resisted quadriceps exercises.

STAGE -1 : This is spread over a period
from the day of operation till about 4 to 6

wks. Here the graft is protecied in P.O.P. .

cylinder at about 45 degrees flexion of the
knee joint. The aim is to keep the quadriceps
and the hamstrings active.

Weight bearing is not allowed during this
stage (Table 1II). '

STAGE -II : The aim is to gain the range
_ of motion of the knee joint and the strength
of the muscles. It extends upto about three
months after operation. As the graft is still
weak, it still needs protection. Hence weight
bearing is not allowed (Table III).

STAGE - II : The next 9 months (i.e. 3
months to one year post operative) is condi-

tioning of the graft by allowing graduated
activities of daily living. This also includes
gain of range of motion if the recovery is not
complete in stage 11 using more strenuous
exercises i.e. kneeling squatting or slings and
further gain in muscle power by use of
isotonic exercise, (Table T1I),

STAGE - IV : After one year the patient

" is exposed to more severe stress by gradu-

ated return to strenuous physical activity or
contact sports. (Table III).
Results

-The results of the procedure were as-
sessed periodically on the basis of OAK
(Orthopaedic-study group of the knee of the
Swiss Orthopaedic Society', knee evalua-
tion score. They were also assessed subjec-
tively with regard to patients assessment of
the results and their ability to go back to
previous level of activity. Some patients had
undergone arthroscopy for further evalua-
tion of the status of the reconstructed liga-
ments. The period of follow up ranged from
1 to 6 years.

The knee score before operation ranged -
between 40 to 60 with missing points.
Following reconstruction it improved with
a gain of 30 to 50 points. There were 17
excellent, 8 good, 2 fair and 3 poor results
as per the scoring. The score attained at the
end of 1 year did not deteriorate signifi-
cantly in subsequent follow ups and sug-
gesting that there were no deterioration of
the results after one year.

The knee giving way which was present

- in 25 cases, disappeared in all cases after

reconstruction except the one who had graft
failure and did not agree for reparation. He
also had positive pivot shift. Anterior sta-
bility had significantly improved. In Lachman
test the anterior displacement of tibia was
less than 5mm in 22 cases, 5 mm in 6 cases
and more than 5 mm in 2 cases. On the
other hand drawers test showed. 5 mm to
10 mm displacement of tibia in 25 cases,



FIG. 1. Photograph showing recovery of Tuil function with reasonable size of quadriceps muscle aller
ACL. reconstruction and reinforcement of posteralsteral complex. (From Ind. J. Orthop” 91 July. pp 108

it 2.

thus suggesting that the knees were more
stable in extension than in flexion. The
range of motion was regained-in almost atl
the cases except one who had flexion of
0 to 120 degrees. Limitation of the last 5
degrees of extension was seen in 8§ cases
where as 12 had limitation of last 5 degrees
of flexion, Quadriceps muscle wasting was
present in all the cases and ranged from 2
“t0 3.5 cm.

The recovery of the preinjury functional
status is quite encouraging. Three of the §
sportsmen have gone back (o sports though
- none has gone back to competitive sports.
The other two gave up sports because they

Phitograph  showing  incomplete  recovery of the knee range of motion following  reconstruction
of ACL and repair of MCL. Note the size of quadriceps muscle.

got some others means of livelihood. There
were 8 heavy manual workers, they all
have gone back to their previous work. For -
the sedentary workers i.e. remaining 17
which includes two housewives, the opera-
tion has been satisfactory and have been
able to run and jog.

Five patients have undergone arthroscopy
at 3 to 4 years after operation. The ligament
was found intact with usual attachments.
Medial meniscus degeneration was observed
in.2 cases. The menisci which were excised
(Partial meniscectomy) have regenerated,
however, they do not look as smooth as the



FI1G. 3.

Arthroscopic view of the recanstructed anterior cruciate
ligament at 3 years post operative.

normal menisci.

There were 3 poor results. Two of them
had graft failure. One of them had refused
any further intervention and the other whose
knee was reexplored, the ligament could be
sutured back. She had fair resuit. The third
patient with poor result was due to a
malunited lateral condyle fracture of tibia.
- One of patients with fair results had mild
osteoarthritis and had more than 5 mm
anterior instability of tibia. This instability
was probably because of inadequate tension
to the neoligament while fixing it. The other
fair result was because of failure to gain the
range of movement beyond 120 degrees of
flexion, though the knee was otherwise
stable.

Discussion

There are three elements in the rehabili-
tation of patients of ACL reconstruction
with autograft - 1) protection of the graft
until it matures, 2) gain of range of motion
and 3) preservation of quadriceps muscle.

The graft which is selected for this
purpose is usually more than one and a haif
times stronger than ACL. Graft looses
strength by about 50% immediately after

reconstruction’ In such circumstances the
graft if exposed to the stress and strain of
weight bearing will rupture. The gain of
strength follows revascularisation of the
neoligament, the vessels being derived from
the neighbouring tissues' and the remodeling
of the collagen fibre bundles in its sub-

~ stance® The remodeling has been observed

in human beings as well*® and has been
estimated to take 12 to 18 months. It is
presumed that by about 3 months the graft
can withstand the stress and strain of normal
walking. Sporting ‘activity is only w0 be
started after one year. The rupture of the
graft occurs mostly during the first 3 moenths
and usually results from overzealous physi-
otherapy, or failure on the part of the patient
to adhere to the rehabilitation protocol. The
2 cases in our series who had rupture of
the graft occurred during the first 3 months
in the past stifiness of the knee joint had
nullified the benefits of most of the recon-
structions. This has been overcome by a
change in the surgical technique and proper
timing of the exercises. While reconstruct-
ing the ligament, the patella should not be
dislocated and the suprapatellar pouch should
not he disturbed. In our series, the cases
where patella was dislocated,

The gain of range of motion was slow.
One of them did not gain full range of
motion. Full extension of the knee joint may
not be achieved. This may be the result of
quadriceps lag or impingement of the graft
in the anterior margin of intercondylar notch.
The impingement has been overcome by
addition of notchplasty to the procedure.
The failure to gain full range of movement

can occur if the graft placement is not

isometric. This may also result in rupture of
the graft as the reconstructed ligament cannot
stretch more than 2 mm during the range
of motion. )

The quadriceps muscle wasting is part of
all knee injuries. All the patients treated by



us had quadriceps wasting. It has been
observed that this muscle starts wasting
within a week of the injury. Electrical
stimulation of the muscle reduces the muscle
atrophy specially in females.? All but 2 of
our cases were males. The first 5 cases had
undergone electrical stimulation. Later on
this was abandoned as most of the patients
were able to regain the power only by
isometric and isotonic exercises. Electrical
Stimulation was useful only in those cases
who had a prolonged inhibition of the
quadriceps muscle. The effect of immobi-
lisation on the quadriceps muscle wasting
has been studied. The muscle wasting was
more if the knee was immobilised in 10 to
15 degrees of flexion® On the other hand
if the knee joint is flexed to about 40 to
45 degrees thus putting the quadriceps
muscle under stress the atrophy is mini-
mum?’ Thus for prevention of guadriceps
wasting not only isometric exercises are
essential, the position of immobilisation also
plays a significant role in this. All our cases
were immobilised at 30 to 45 degrees of
flexion of the knee joint.

A reasonable functional recovery can be
expected following anterior cruciate liga-
ment reconstruction provided these patients
after surgery are rehabilitated adequately
following a time schedule which matches
the graft uptake and maturation process. The
modification of surgical technique has also
enhanced the resulis to a great extent. Once
The crucial phase of failure of the graft is
over, the results do not deteriorate with
time.
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Cerebral Palsy In Children Can Be Prevented

Ramar §

Abstract

3702 cases of Cerebral palsy reported to Tirunelveli Medical College Hospital during
1978 to 1988 were analysed with special reference to preventable causes of Cerebral
palsy. Antenatal, perinatal and postnatal history; clinical assay for early detection of
cerebral palsy; and clinical profile regarding topographical distribution, pathological
typing and associated disabilities were evaluated. The study revealed that postnatal
acquired causes constitute the major causes for Cerebral palsy viz., encephalitis (49.3%
in the inpatient series & 42.06% in the outpatient series). and tuberculous meningitis .’
(44.28% in the inpatient series & 32.71% in the out patient series), This study stresses
the need to modify & correct Health Care Delivery system so that the major causes
of cerebral palsy in this part of the country viz., encephalitis and tuberculous meningitis

can be totally prevented.

KEY WORDS : Cerebral palsy; Tuberculous meningitis; éncephalitis.

Introduction

Cerebral palsy is a disorder of movement and
posture due to a nonprogressive lesion in an
immature brain. It may be associated with other
disabilities viz., mental subnormality, hyperkinetic
activity, defective hearing/speech and seizures.
The Cerebral palsy dysfunction occurs as a result
of insult to the brain during antenatal, perinatal,
and postnatal period. The prevalence of Cerebral
palsy in India is 2.6% with deformity & 15.2
with paralysis in rural popuiation and 3.2% with
deformity & 9.9 with paralysis in urban popu-
lation among the locomotor handicapped. Cer-
ebral palsy is the second commonest cause of
childhood disability. Among the causes for
Cercbral palsy, postnatal causes can be totaily
prevented, perinatal causes can be eliminated by
effective application of available advanced medi-
cal techinology and the incidence of antenatal
causes can be reduced by good antenatal care.
Methodology

Children with motor development delay re-

Romar 5, MNAM.S. (PM.& R) Physiatrist and
Assistant  Professor, Department of Physical Medi-
cine and Rchabilitation. Tirunelveli Medical Col-
lege Hospital, Tirunelveli-Tamilnadu - India 627 011
Correspondence - Dr. S, Ramar, 32, Perumal Sannathi
Street. Tirunelveli Junction, Tamilnadu - INDIA - 627 (01,

. ported to the Outpatient services of Department

of Physical Medicine & Rehabilitation during
1981 to 1988 and Inpatient Departments of
Tirunelveli Medical College Hospital during the
years 1978-1987 were evaluated for evidence of
Cerebral palsy. Clinical assay for early detec-
tion of Cerebral palsy was evolved and used for
this study. Antenatal, perinatal and postnatal
history; topographical distribution; pathological
typing and associated disabilities were analysed.
Clinical assay for early detection of cerebral
palsy:
(1) At birth :- Cerebral palsy is rarely diagnosed
at birth and there should be an index of suspicion
of cerebral palsy in all cases with poor antenatal
& perinatal history, Rh incompatibility (or) ABO
incompatibility and prematurity.
(2) Birth to 4 weeks:- Presence of lethargy .(or)
drowsiness, “feeding difficulties, icterus
neonatorum and neonatal seizures,
(3) At 4 Weeks :- Presence of hypotonia, poverty
of movements during Moro's reflex and tonic
neck reflex,

 (4) At 8 Weeks :- Presence of nystagmus, lack

of fixation of eye over moving objects, lack of
facial expression, absence of smile & frowning,
persistent head rolling and opisthotonus.

(5) At 16 Weeks :- Presence of head lag,



persistent strabismus, absent {or) reduced vocaliza-
tion (or) laughter, lack of attention span, hand closed
over thumb and persistent Moro's reflex,

(6) At 32 Weeks :- Presence of persistent Tonic

neck reflex, head leg,-absent prone lying, random
automatic movements, adduction of legs during
silting and kicking both feel in extension.
(7) At 48 Weeks :- Rresence of persistent plantar
~grasp, preference for wusing only one hand, left

handedness without farmily history and bottom shuffle,
(8} Presence of primitive refiexes, and absence
of righting reactions & protective phenomena,
(9) Presence of hydrocephalus, asymmetrical
Muoro's reflex, asymmetrical parachute reaction,
involuntary mass movement and increase of tone
on change of position and hypotonia.
Resulis

In (he Inpatient series, encephalitis constitutes

1667 cuases (49.3%), tuberculous meningitis,
1497 cases (44.28%) Fig. 1 and others including
antenatal and perinatal causes 217 (6.4%). In the
Qutpatient series, encephalitis constitutes 135
cases (42.06%); tuberculous meningitis, 105
cases (32.71%); antenatal causes, 6 cases (1,86%)
and petinatal causes, 75 (23.31%) thus in
Inpatient and Outpatient series, both encephalitis
and tuberculous meningitis constitute the major

causes of Cerebral palsy.

Review of the predisposing factors showed
that there was a general trend of reduction in
induced abortion, threatened abortion, preeclamptic
toxaemia and prolonged labour. But the incidence
of antepartum haemorrhage and asphyxia
neomatorum did not show any evidence of
reduction. However prematurity showed definite
evidence of increase in its incidence (Table 1)
Discussion

In the study the major causes of Cerebral
palsy is postnatally acquired encephalitis &
tubcrculous meningitis ie., 93.58% in the 1npa-
tient series and 74.76% in the outpatient series,
Review of Indian literature also supports in-
creased prevalence of thesc diseases. 45 The
prevalence of tuberculous infection is about 40%
in all age groups and the risk of infection is about
2-4% per annum, It only indicates lack of BCG
vaccination in a susceptible population. Japanese
encephalitis is transmitted from the animal host
viz., pig to mosquitoe cuicine. After an incu-
bation period of 9-12 days the virus is trans-
mitted to man to exhibit encephalitis. Japanese
encephalitis was first recognised in 1955 at
Tamilnadu in India The survey done by.the
National Institute of Virology, Pune documented
that about 50% of the population of South India

Table - 1
Predisposing Factors in Cerebral palsy

Incidence - Number of cases

Nature of : :
Iliness . 178 1979 1980 1981 1982 1983 1984 1985 1986 1987
Induced ‘

Abortion © 1225 1320 1205 1197 1469 M 287 142 58 148
Threatened

gre!xxﬁon 74 58 43 31 40 51 37 26 21 35
Eclamptic 168 141 o1 .50 13 28 25 37 p) 9
Toxemia ]

Prolonged

Labour 56 18 7 19 7 8 20 5 8 0
Antepartum

Haemorrhage 22 13 45 28 p.: 30 2 2 40 30
Asphyxia

Neonatorum N 50 17 35 18 14 2 448 - 68 58
Pre-Maturity 3 48 35 4 % 30 &0 133 <] 133




FIG. 1.
Incidence of tuberculous meningitis and encephalitis as a
cause for Cerebral palsy from 1978 to 1987,

have neutralising antibodies to this virus. Japa-
nese encephalitis can be controlled by vector
control by (1} aerial (or) ground bogging in the
ultra low volume insecticide malathion (or)
fenitrothion and (2) vaccination of population at
risk using two doses of killed rhouse brain

vaccine each 1 ml {(or) 0.5 ml for children below -

3 years at the interval of 1-2 weeks with a
booster dose after a month and revaccinatio
after 3 years. ; ‘
It is very much contrasting to note from the
Western world that preventive measures are
totally exploited to prevent the postnatal prevent-

able causes of Cerebral palsy with a resultant

negligible number of children with Cerebral
palsy due to postnatal causes. The perinatal cases
for Cerebral palsy constitute only smaller per-

centage similar to Western countries. Suprisingly
the antenatal causes for Cerebral palsy forms the
negligible number in this study. But it still re-
mains as the unsolvable causes for Cerebral
palsy.

Conclusions

This study documents the need for active
modification & correcticn of health care delivery
system to prevent the totaily preventable causes
of Cerebral palsy viz., encephalitis and tuber-
culous meningitss etc,, by effective immunisa-
tion programme,

The study also emphasises the growing need
to-train man power to apply the advanced medical
technology. This study emphasizes the need to
undertake research work to prevent the unsnlved
causes of Cerebral palsy.
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Lumbeosacral Radiculopathy
Conservative Management Outcome

in 80 consecutive patients
Dr. Bashir, A. Buth

Abstract

Eighty (80) patients with Lumbosacral Radiculopathj were treated conservatively.
The patients were followed up for a period of three years (1986-1989). Out of 80
patients, only 8 (10%) had undergone surgery. The Conservative management
included, complete bed rest for a period of 2-3 weeks, with use of antiinflammatory
medication, and Lumbosacral support. Repeated clinical evaluation indicated signifi-
cant improvement in nearly 90% of patients. It is concluded that surgery is rarely

indicated in Lumbosacral Radiculopathy.

Introduction

The patients with Lumbosacral Radiculopathy
occupy a large part of time in Physical Therapy
Department. The management of the lumbosacral
radiculopathy secondary of disc disease is con-
troversial'*? and the influence of Physiotherapy

- on speed of recovery-and out-come is uncertain®,

A wide range of therapeutic measures have
been used but do not seem to confer any long
term benefit. There is a general agreement that
conservative treatment, which may include bed
rest, analgesic medication, exercises and educa-
tion has a favourable outcome in a majority of
cases.® Surgery is indicated in only a small
percentage of cases®® and delaying surgery is
appropriate in most patients®.

The aim of this study was to evaluate the
outcome of conservative treatment in patients of
lumbosacral-radiculopathy.

Correspondence :- Dr. Bashir, A. Buth, M.D., D.

Phys. Med. Associate Professor & Head, Physical
Medicine & Rehabilitation, Institute of Medical
Sciences, Srinagar, Kashmir

Patients & Diagnosis :

Eighty (80) patients with Back Pain were
studied. The Lumbosacral Radiculopathy was
considered in patients with history of Back Pain,
worsened with coughing, sitting and often ra-
diating down the leg.

The pain was poorly localized and deep in
myotomal Or dermatomal pattern.

Most of the patients had past history of
Back-ache or lumbosacral sprain. All the patients
had gross paravertebral spasm and spinal move-
ments were markedly restricted espacially the
lateral flexion on the affected side.

The patients with hip and sacroiliac arthritis,

. ischial bursits, Coccydynia, thrombophlebitis,

11

intermittant claudication, malignant or infective
disease, Gynacacological disorders, vertebral
collapse, and gross structural abnormality of
spine were excluded from this study.

The clinical finding of thése patients are
shown in Tables I & IL



Table - | _
History of Patients with Lumbosacral

Radiculopathy.
History No. of Patients
A) No. of episodes of
Radiculopathy.
1. 60
2, 12
3, B
B) Precipitating factors ,
Not identified 12
Heavy lifting 40
Pushing /Pulling 15
Sports activity 6
Auto accidents 7
C) Location of Pain
Back and gluteal region 70
Post. thigh T 15
Leg 50
Foot : 20

The number of patients is more than 80, because
patients had multiple areas of pain.

 Lasegue's straight leg raising test’ and
Popliteal compression test was helpful in diag-

- nosis and in follow up in these patients.

. Management of Patients :

The patients were treated using the following
principles of treatment.

1} Complete rest for 2-3 weeks
2) Anti-inflamatory medication
3) Exercise therepy and

4) Lumbosacral support.

The patients with acute onset (2-4 weeks)
were advised complete bed rest, and Anti-
inflammatory medication. The Physical measures
advised during bed rest period were application
of hot packs, cold packs (using ice) and infrared.

The following exercises programme* was
designed after the patient was free from pain

In the first week of bed rest treatment, only
knee to chest and pelvic tilt was advised. During
the 2nd (or if the patient was not able to perform
sit ups from level position) the patient was

| Table - II
Physical Finding in 80 patients
with Lumbosacral Radiculopathy.

Root No of Reflexes - Sensory .
: Patients’ - Changes Weakness
6 Antcro-medial Grade 3-4
YKnee aspect of leg. Quadriceps.
L5 406 - Antero-lateral Grade 34
aspect of leg. EHL.
Dorsal -aspect
of foot and
great toe.
L5 81 24 Lateral aspect Grade. 3
YAJ of leg. lateral exlensors
border of sole. of Loes.
Lateral toes
and great toe.
31 : 10 Postero-lateral Planter
VAl aspect of leg. flexors
Lateral border of foot.
of sole and

lateral toes.




insiructed to begin from a sitting position and
descend to supine position. Sit ups were done,
in hook lying position taking 3 seconds for he
sit ups, 3 seconds to hold, and 3 sceonds 10
slowly descend,

The patients were instructed to begin with the
sit ups they could perform comfortably and
progress to 20 repetitions, twice daily. Then the
patients were advanced to a slant board with
three adjustments from 10°-30°, The patients who
could perform 20 sit ups at 30° slant were
allowed to place sand bags in padded fashion
around the neck, and perform sit ups.

The next part of the treatment was a
lumbosacral corset. The patients put on the
corset in recumbent position, then rose. The
corset is worn full time until 20 sit ups can be
done, comfortably, usually 1¥4 to 2 months, Then
corset is worn in the early afternoon. After the
period of 4-6 months the corset is worn only
during activities, like long drives, gardening,
heavy works and sports activilies.

The corset provides circumferential pressure,
and limits the extremes of lumber movements,
and a reminder not to abuse the back.
Results and Discussion

50 patients were symptom free and had started
the light activities, withen 3 months from the
“beginning of the treatment. 15 of these patients had
returned to light work, only after one month of the
treatment.

Additional 22 patients who were pain free
feared activity, for nearly 6 months, the back
education helped them to overcome the fear.

The improvement in these patients was
recorded by history of diminution of pain, increase
in angle of straight leg raising and improvement in
muscle power.

Only 8 patients had under gone surgery
(laminectomy).

The majority of these patients were followed
up for a period of 3 years, with some exceptions all
these patients remained symptom free and active.
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Long Term Trial of Low Dose

Methotrexate in Rheumatoid Arthritis
LT Col K Achuthan & GP Capt S K Dham , VSM

Introduction

Rheumatoid Arthritis (RA) is a disease char-
acterised by chronic pain, developmeat of multiple
deformities and prolonged morbidity. lts man-
agement is a challenging job with patient com-
pliance, availability of drugs, cost of medicines,
ease of adminisiration and side effects determin-
ing success of therapy. Sero-positive RA is a
more aggressive disease characterised by ero-
sions and development of deformities. In the
final analyses deformities rather than the disease
itself may cripple the patient. Hence, modern
thinking revolves around early use of disease
modifying anti rheumatic drugs (DMARD)! 2,
This along with active physiotherapy and joint
protective measures ensure an optimum result,
Materials & Methods

To assess the efficacy, telerability and side
effect profile of long term Methotrexate in RA,

a study was conducted on 128 pafients of RA

satistying the ARA criteriu®. The study was of
an open, controiled and non comparative design
and the period of tial was 24 months. All
patients were allowed to continue their usual non
steroidal anti inflammatory drugs (NSAID) and
those who were on steroids were allowed to
continue, with the dose being gradually tapered
off. All patients after informed consent were
given 7.5 milligrams of (ablet Methotrexate
(MTX), per week, in an intermittent pulse
regime'. A MTX chart was maintained by all
patients from which the total dose of MTX as
well as resulis of serial haemogram and Liver

Correspendance - LT Col K Achuthan & GP, Capt
S K Dhum. VSM, Dept of Rheumatology & Immu-
nology, Army Hospital, Delhi Cantt - 10010,
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Function Tests (LFT) could be readily ascer-
tained. _ |

The admission criteria were fresh cases as
well as old cases with failure to continue other
DMARD for a minimum period of 3 months due
to non effectiveness, non availability, cost factor
or side effects Subjects with skin rashes,

-haematological, renal & hepatic diseases were,

excluded from the study.

" The following clinical laboratory parameters
were assessed at start of trial, after 3 months and
then six monthly for a total of 24 months.

1. Functional class I, II, 111 & 1V,

2. Subjective pain score as nil, mild, maod-
erate and severe, -
3. Duration of morning stiffness in minutes.
4, Objective tenderness score as nil, mild,
moderate and severe,

5. Sum of proximal inter phalangeal (PIP)
Jjoint circumferance in cenlimeters,

_ 6. Sum of hand grip strength in mm of Hg.
7. Global assessment of efficacy by doctor
and patient on 4 5 point scale.

8. ESR in mm at end of first hour and

Complete blood counts once a month,

9. C-reactive protein (CRP) in mg/L.

10. Rheumatoid factor (latex) and ‘

Hepatic and renal biohemistry once a month.

11. Liver scan using Technitium® at begin-
" ning of trial and once a year unless indicated

by persisting abnormal hepatic biochemical

values.

All subjects were strictly screened for effi-

cacy and stde effects and the results were

analysed by (1) Student 't test and (2)

Wilcoxan signed rank test,



Results : -

There were 128 cases of RA with Male :
Female ratio of 4:7. The mean age (in years)
was 28.02 = 8.6. The duration (in months} of RA
was 6.72 + 22.4 seventy six were fresh cases and

52 were previously in other DMARD of which
26, were on steroids. 93 cases were RF + ve and
35 were negative. :

~ The results of ARA functional classification,
subjective pain score and objective tenderness
score are shown in Table 1, 1I and IIL

Table - 1
Functional Classification
n=128 :
Disability Class Pre 12 months 24 months
Mild 1 18 {14%) k3 (64.8%) 106 (83%)
Mod [1 67  (52.4%) 212 (16.4%) 12 (9.4%)
Severe IIt 37 (29%) 20 (15.6%) 8 (6.0%)
Incap - Y% 6 (4.6%) 4  (32%) . 2 (1.6%)
Table - 11
Subjective Pain Score
n = 128
Degree Pre .12 months 24 months
Nil Nil 46 (36%) 57 (44.5%)
Mild 48 (37.5%) 31 (24.2%) 54 (42.5%)
Maod -4l (32%) 30 (23.4%) 9 | (7T%)
Severe .39 (30.5%) 21 (16.4%) 8 {6%)
Table - III
Objective Tenderness score
n = 128
Degree Pre 12 months 24 months
Nil Nil 47 (367%) 82 (64%)
Mild 42 (328%)y 3 (24.3%) 21 (16%)
Mod 58  (45.4%) 35 (27.3%) 17 (14%)
Severe 28 (21.8%) 15 (11%) . 8 (6%)
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Table IV depicts the changes seen after 24
months from the basal values in the assessment
of duration of moming stiffness, sum of PIP joint
circumferance and grip strength, They were
found to be statistically significant,

The changes in the relevant laboratory in-
dices evaluated in this study are shown in Table
V. The fall'in ESR from 64.2 + 6.0 to 29 = 2
and reduction of CRP from 4.3 (0.6} to 1.8(0.4)
was statistically significant. Complete blood
counts and renal biochemisiry showed no sig-
nificant changes during trial period. Insert

Out of the 93 RF positives cases 63 (67%)
became RF Negative at the end of 24 months,

Of the 26 cases on stervids 21 (80%) could be
fully weaned off it, and even in the remaining 5
patients, the dose could be reduced significantly.

From the 128 patients 28 (21.8%) had side

~ effects not warranting withdrawal and only 9

(7%) had to be withdrawn from the study. The
reasons for withdrawal were :
3 due to interactable oral ulcers.
3 due to recurrent skin rashes
"1 due to an abnormal liver scan
at six Months. '
1. due to persistently raised liver
enzymes at 4 months .
1. due to military tuberculosis
at seven months.

Table + IV
Cllmcal Parameters
= 128
Parameter Pre 12 months 24 months P Value -
Duration of Morn 270 (18) 206 (22) 132 (36) - < 0.01
Stiffness (MTS)
Sum of PIP. 596 (514-683) 581 (536-612) 572 (502-652) < 0.05
Circumference '
Sum of Grip 228 (21) 241 (18) 296 (28) <0.01
Strength (mm/Hg)
Table - V
Laboratory Values
= 128
Parameter Pre 12 months 24 .months ‘P Value
ESR (mm) 64.2 + 6.0 BT 29+ 2 0.01
Hb (gm/de) 9.4 + 0.6 10.2+ 0.3 12.2+£0.2
Platelets(x 1000/c.mm) 420 (27) 402 (22) 387 (25)
4.3 (0.6) 23(0.7) 1.8 (0.4) 0.01

CRP (mg/di)
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Table - VI

Side Effects
Nature Severity Total

Sy ML o Mod Sev
Nausea 2 0 0 2
Vormiting 1 3 0 4 G.IT.
Anorexia 3 2 0 o5 14 (50%)
Oral Ulcer 3 0 0 3
Pruritis 3 0 0 3
Skin Rash 1 3 0 3
Giddiness 2 0 0 4
Abnormal Liver 5 0 0 2
Enzymes
28 (21.89%)
Table - VII

Global Assessment of Efficacy

Assessment by Doctor

;&ssessmen_t by Patient

Excellent _

Giood 93 (73%)
Adequate | 29 (23%)
Poor ] 6 (4%)

Very Much Improved 20 (16%:)
Much Improved 82_ (64%)
'Immecd 18 (14%)
No Change/Worse 8 (6'%)

“Table VI depicts the other undesirable ef-
fects seen. It will be noted that 50% of the side
effects were related to the Gastro intestinal
system and Wwere mild to moderate in severity
and needed only symptomatic measures,

Table VII shows the results of global as-
sessment by the doctor and patient.
Discussion

Methotrexate (MTX), a folic acid antagonist
was initially introduced in 1949 to treat acute
leukaemias, It was soon found to have a potent
inhibitory effect on collagen synthesis and thus
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found a place in the treatment of Psoriasis and
Psoriatic arthritis. Based on this Gubner et al
used it in 6 cases of RA more than 40 yrs ago
with significant improvement in 5 cases. As
there is considerable evidence to indicate that
destruction in RA is immunologically mediated,
drugs that are immunosuppressive should be of
benefit in treating the disease. Since then studies
done abroad and in India have established MTX
as a DMARD of value in RA.** The exact mode
of action of MTX is yet unclear, and whether it
acts by an anti-inflammatory effect, an

"y



$a

immunosuppressive action or by inhibition of the
rapidly proliferating synovial cells is not definite,
However, in the low dose used in (reating RA
systemic immunosuppression has not been dem-
onstrated.¥ :

Functionally, whereas there were 18 (14%)
in class I initially at the end of the trial 106
{83%) had moved into this class. In addition on
analyses of the functional class there were 6

'(4.5%) in class IV initially, leaving 2 (1.6%)

al the end of 2 Yrs (Tuble I). Results of
assessment of subjective and objective pain score
paralleled the results above (Table 11 and III).
Clinica] assessment of duration of morning
stiffness, sum of PIP circumferance and sum of
grip strength showed a satisfactory response
with their values being statistically significant at

the end of 24 months (Table [V). It is important -

to note that no haematological or renal side
effects were noted. However of the 128 subjects
9 had to be withdrawn from the trial and of these
3 case were considered to have developed se-
rious side effects - 1 case with abnormal liver
scan, 1 case with persistently abnormal liver
enzymes raised more than three times the
normal, and [ case which developed miliary
luberculosis. ,

Of the mentioned side effects hepatic fibro-
sis/cirhosis is considered serious and this had
led many to recommend serial liver biopsies
after use ot each 1.5 Grams of MTX.'"® However,
many studies have demonsirated that hepatic
toxity is very uncommon with the low intermit-
tent dose of MTX used in RA.'2 Qur study also
confirms this finding and suggests that serial
liver function test along with periodical liver
scan is adequate to detect liver toxity'” and liver
biopsy is. not considered necessary.

The number of withdrawl from our study
more or less corresponds with that seen in other
studies ®!°

Of the other side effects (Table IV) gastro-
intestinal unwanted effects made up 50% and

symptomatic treatment was only required.

No bone marrow supression, nephrotoxity,
lung toxity, vasculitis, or increased nodulosis
were encountered in our study.'®

We conclude that long term low dose pulse
therapy with MTX in RA is safe and effective
and has the added advantage of economy and
better patient compliance. It also has a relatively
faster onset of disease modification®'* and may
be the DMARD of choice.
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Soft Energy for Pain
(Clinical Application of Soft LASER 632)

Dr. K. Janardhanam,

One of the latest electrotherapeutic tech-
niques now available for the physical medicine
specialist for the treatment of pain, inflammation
and oedema is "LASER".

LASER is only an acronym standing for
"Light Amplification by Stimulated Emission of

Radiation.” The Laser beam is produced when

the atoms of certain elements are excited by
electromagnetic radiation. The Laser unit being
discussed in this article is a low-power, athermic,
soft Laser Combining Helium 85% and Neon
159, along with infrared radiation. The infrared
allows the beam to penetrate deeply into the
tissues, even upto 30 mm,

The corpuscular theory of light was put
forward first by Einstein in 1917. In 1960,
Maiman devised the Ruby Laser for industrial
purposes. In 1964, Townes, along with others,
was awarded the Nobel prize in Physics [or the
discovery of modern Lasers, From 1968 10 1978,
a lot of research was made on this subject, and
in 1974, diode (gallium arsenide) Lasers were
put in use, The active medium in the Laser may
be solid, liquid or gas. In medical practice, the
gas Lasers are often used. They are again clas-
sified as high power Laser, mid - Laser and soft
Laser. The high power Laser contains Co,,
Neodyne yag or Arseno-gallium and has a ther-
mic and destructive effect on tissues and used
in surgical practice for cutting and coagulating,
The soft Lasers contain gaseous mixture of
Helium (85%) and Neon (15%) and athermic as
the power emitted is as low as 1 milliwatt to 50

Correspondence ;-

Dr. K. Janardhunam, Professor of
cine & Rehabiliation, Rajabh Muthinh Medical
College Hospital, Annamalai University,
Annamaluinagar - 608 002, Tamil Nadu

Physical Medi-

milliwatts. This soft Laser is now put 1o use in
many parts of the world to treat various
musculoskeletal disorders which produce pain,
inflammation, cedema and ulceration,

To produce a Laser beam, the three essential
components required are : 1) active mediun, 2)
pumping (external energy) and 3) optical reso-
nator. 1) The active medium is the gaseous
mixture of Helium (85%) and Neon (15%). 2)
The external source of energy is the electrical
current of high voltage, say 2500 volts. 3) The
optical resonator is in the form of 2 concave
mirrors, set apart facing each other. The beam
bounces back and forth between the mirrors
producing a number of lines. One of these
mirrors is partially transparent to allow a certain
number of photons o escape constituting the
Laser beam, emitted perpendicularly to the
mirror. The principle of Laser beam is thus due
to the spontaneous emission phenomenon of
photuns, followed by stimulated emission. The
maode of emission may be continuous, pulsed or
modulated.

" The characteristics of Laser light are :
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. 1} Monochromaticity

The radiation is of one selected wave length
and comprises of light of one colour only. White
light as emitted by bulbs or daylight is a mixture
of all wave lengths and all spectral colours,

2) Coherence :

All Waves are of the same phase. Bulbs show
spontancous emission only and heénce non-co-
herent. Laser is of the nature of stimulated
emission with a maximum photon density.

3) Parallelism :

Unidirectional. All the rays are parallel and
not divergent is in contrast to that in the ordinary
light. This helps high directivity and concentra-
tion of projection on a selected specified area of



body.

4) Athenmc :

No heat is produced as the power is of the
range of 1 milliwatt to 50 milliwatts only.

5) Luminous Emittance :

The Laser beam is highly luminous, as bright
as the sun, 10,000 times more than the ordinary
light. Tt is dangerous to look at the beam directly
with naked eyes as it has damaging effect on
the retina. Hence both the patient and the doctor
or the therapist use the special goggles during
application of the light,

Laser light has a number of biological effects
on the human tissue, which are made use of in
treating the various musculoskeletal- disorders,
such as degenerative osteoarthritis, low back pain
due {0 strains and disc prolapse, rheumatoid
arthritis, acute spotts injuries with a view to
reduce pain and isflamration. It also helps to
reduce oedema and hasten wound repair by cell
proliferation and as such used in treatment of
pressure sores. Thus the Laser acts locally on
the spol to bring about certain biochemical
changes in the cells and tissues and not centrally
on ‘any system of the body. It is somewhat
similar to the process of 'photosynthesis” in
plant where solar energy is utilised to produce
chlorophyll in the plant cells.

The analgesic effect of Laser, though not very
well understood, is supposed to be due to the
diminution of prostaglandins and increase in
enkephalins and endorphins which are biochemi-
cal agents in the cells. The analgesic effect may
also be due to modifications. of alfa and delta
- nerve cells and also due (o increase of serotionin
increase of serotonin in blood. It is cemunly not
due to the "Gate control theory.”

The anti-inflammatory effect is also due to
the same biochemical changes mentioned above.

The wound healing effect is due to the in-
crease in the ~mitochondrial, mitotic and
fibroblastic activities, along with local
revascularisation and increase of adreno-nucleic
acid. The relief of oedema is duge to the improve-
ment of the local lymphatic drainage. All these

help the cell proliferation to a great extent,
thereby promoting the healing of wounds and
SOIES.

There are very few contraindications for the
use of Laser. They are 1) vascular diseases and
blecding diseases, 2) menstruation, 3) pregnancy,
4) epilepsy, 5) those with cardiac pace-makers,
6) certain endocrinat disorders, and 7) skin in-
fections. The advantages of using Laser are 1)
no overdosage any time, as the excess rays are
not absorbed but scattered, 2) no side reaction
or adverse effects on other systems of the body,
and 3) a very few contraindications as mentioned
above.

A standard Laser therapy equipment consists
of a tube encased within a metal casing with
a programme panel and emitting a beam of wave

" length of 900 nanometers. The infrared part

22

helps the beam to penetrate to  a deeper level
into the tissues even upto 30 mm. In some, in
addition, there is an acupuncture detector 1o
trace out the acupuncture peints in the body.
Extreme care has to be taken in installing and:
operating the equipment as the components ar¢
very delicate and may go out of order, if not

‘handled property.

The equipment is better kept in a dustfret,
airconditioned room, away from bright light,
along with a voltage stabiliser and a spike buster
to- combat the fluctuations of voltage. Special
goggles should invariably be worn, both by the
patient and the operator. The Laser beam should
be as far as possible perpendicular to the skin
to optimisse absorption and penetration, Only the
areas to be treated should be expoed and the
other parts preferably covered with linen. The
beam can be projected by (1) scanning for larger
arcas and (2) probe for smaller areas.

At present, there is little comparative research
available to evaluate Laser as a form of treat-
ment. A lot of study has to be done to establish
its definite role in the treatment of musculoskeletat
problem. It is hoped that, in the years to come,
Laser will have a significant role to play in the
medical management of many conditions.
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Rehabilitation of Arm Amputees

Colonel D.S. Vohra

Mun's attempt to find a suitable artificial
substitute for the loss of an extremity begins with
the earliest history of mankind. Ancient history
affords examples of prosthesis used at the
begining of the fifth century BC when a native
of ELIS and a Seer was thrown into prison and
condemned to death by the Spartans. He es-
caped by amputating his leg and then fitted
himself with 2 wooden foot. He was again
present at the battle of PLATACA in 479 B.C.,

until caught again and put to death, Probably, the

most historic of all antique prostheses was an
artificial hand by Goetz Von Berlichingen in
1509, who had lost a hand in the scige of
Landshul in Bavaria. It was an amazing example
of the skilled craftmanship of that period.

Some of the artificial limbs and other appli-
ances of by gone ages in some of the museums -
of curope, speak of the excellent workmanship.
Whereaas, the artificial leg or support, enabled
them to walk again, the artificail arms and hands
were so designed that by wearing those, it would
be possible for soldier to hold bridle of the horse,
leaving his second arm free to wield a sword,

However, real changes were seen in this
field enly in the first half of the present century
- especially after the two world Wars (1914-18
and 1939-45). The present day anificail limbs,
their remarkable improvement in design and
mechanical efficiency coupled with marke ad-
vances in the surgical techniques are the result
of experience gained from thousands of ampu-
tations during the two Great Wars, , besides the
combined efforts of the orthopacdic specialist
and the Limb Marker.
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Unfortunately, Indian history does not say

" much on the subject except for the crude type

of aids ,
As our know-how in this field were rather of

~ a primitive nature, the then Government of india,

invited a team of experts from Rochampton-
London in 1945, to advise on the rehabilitation
of a fairly large number of disabled soldiers-both
from World War I and World War II. It became
necessary to do so from the morale point of view

- gpecially when the disabled British troops and

disabled Class I Indian Commissioned officers
were being sent to England for geting their
artificial limbs/aids. The experts suggested frain-
ing of our personnel in England for setting up an
Artificial Limbs Centre in India. On their rec-
ommendation a team of 13 craftsmen from the
Corps of Electrical and Mechanical Engineers,
Indian Army went for training at Rochampton,
along with 3 surgeons {tom the Army Medical
Corps. The author was asked to establish Arti-
ficial Limb Centre at Pune as Founder-Director.
Over the years, a few Limb Fitting and Reha-
bilitation centres-have been established for the
disabled civilians - besides the Artificial Limb
Manufacturing Corporation of India (A Govt of
India enterprise} al Kanpur.
DEVELOPMENT OF ARTIFICIAL ARMS
Although, a lol has been said, written or
claimed, the fact remains that rehabilitation of
the arm amputees, still has not reached its
desired perfection anywhere in the world-de-
spite extensive and expensive re-search and
introduction of electronic arms/hands. There ap-
pears to be complete lack of understanding to the
limits to which any arm prosthesis may reason-
ably be expected (o function. Also, there is Jack
of honest and realistic interpretation of these



limitations (o (he patient with arm amputation,

Unfortunately the functions, sense of touch
and prehension cannot be duplicated in the
artificial hand, Other factors for not showing
interest are.

(a) Comparatively, the number of arm
amputees is far less than the leg amputees.

(b} A leg ampuiee becomes immobile and
grounded without an artificial support. He will
therefore, accept anything that can give him
mobility, be it a pair of crutches, a peg leg or
a sophisticated prosthesis, whereas a arm
amputee requires something that gives him
genuine utility and confidence.

(c) The loss of an arm will not, (unless a
bilateral amputee, totally disable a person to the
game extent as would a loss of one leg which
has a definite hearing on the functioning of the
other (sound} leg. While both legs form a
systematic unit, each arm must bhe considered,
more or less, an independent individual. In a
large number of cases, he would not like to wear
the artificial appendage constantly or will even
discard it.

(d) The disability of the upper extremity, does
not hinder the tasks of locomotion and weight
bearing.

(¢) A human arm has vital mechunisms of
supporting, pulling and pushing the body, of
gripping and holding, of feeding and clearing, of
protecting and fighting. Besides, the human arm
and hand serve as a means of expression for
many primary psychic functions. ' )

Inspite of what has been stated above and the
difficulties encountered-both by the amputee
and the limb makers, practically all arm
amputees can be and should be fitted with a
suitable prosthesis, through proper judgement
and selection of the type required. To create the
desired confidence, and for getting the maximum
utility, greater attention must be paid on training
the amputee to use his prosthesis/appliance.
Without proper training, the entire effort will be

futile,

Like lower extremity, the causes for the loss
of upper limb are :

(a) congenital deficiency of a limbs

(h) disease and infection, - leprosy, malig-
pancy gangrene etc.

(¢) gun shot wounds

(d) accidents - including industrial hazards
and mechanised farming eg. Thrasher Victims

Unfortunately, in Punjab and its neighbouring
States with agro-industry a fairly large number
of labourers loose their arms (one or both)
during every thrashing season. This is indeed
pathetic, specially when practically all victims
are from the lower income group.

An attcmpt was made, a couple of years ago,
to study the same through the Punjab Agricul-
ture University at Ludhiana. It was found that

- during the wheat thrashing season of 1980, as

many as 301 cases were located. Considering
the number of wheal thrashers curently used in
the state of Punjab to be about 2.3 lakbs, it
comes to about 13° accidents per 10,000 ma-
chines in use. The accidents take place in all
age groups and include female victims as well
(3 to 4 percent). Main causes for these accidents
are defective designs of the thrashers ie. ab-
sence of safety devices, lack of proper training
to use the machines, greed of the lTandlord  tfor
enhanced production, greed of the worker to
earn more, irregular electric supply and use of
drugs/intoxicants by the operators (o get over the
fatigue because of prolonged hours of hard work
in the fields. )
Correct amputation and post-operative treat- '
ment simplify the manufacture to a great extent,
experience has shown that the amputations
carried out in some of the district hospitals are

. fashioned wilh little or no regard for their func-
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tional requirements or from the prosthetic point
of view. The tendency on the insistence of the
patient has been to save the maximum. But an
Tdeal Stump’ allows for fitting of the proper



mechanisms, e.g. wrist and elbow etc. These’

briefly are :

(1) Hand

If all the fingers are stff or do not work
voluntarily, the amputation should be performed
through the forcarm and NOT the wrist, to
enable incorporation of the wrist mechanism.

(b) Below' Elbow

Ideal length is seven inches from the elbow
joint, Minimum that can be fitted is [our inches
of ulna.

(¢) Above Elbow [deal lengih is eight inches,
minimum that can be fitted is about five inches;
measured from the acromion process.

(d) Through shoulder

Save at least one inch; since the head of the
humerus affords prominence round which the
shoulder cap can be moulded and fitted properly.

(e) Through Elbow

amputation is NOT desirable as it makes the
prosthesis clumsy and ill fitting.

Other qualities required of an Ideal Stump,
briefly are :-

(a) Scar should be terminal and NOT anterior
or posterior, to avoid rubbing of the Scar against
the socket and consequent damage, as upper
limbs are not end weight baring. Stump, of
course, should be soundly heated.

(b} Flap - The shorter the flap, the better it
is for circulation and the wound will heal quicker.
The tlap should be linear without folds, freely
mobile and away from pressure.

(c) Similarly, diviston of muscles, division of
bones and proper treatment of nerves during
operation, require careful planning - besides
post-operative care.

{d) Stump should toleratc firm pressure and
patient ought not to complain of tendemess when
stump is firmly grasped.

(e) Joints above the amputation should move
fully.

FITTING OF PROSTHESES

Arm cases can be fitted as scon as the stump
is fully healed-specially if the patient complains
of phantom pain. In fact, if the prosthesis is fitted
earlier, it_becomes much easier to train the
amputee {0 use it

As far as possible, the rchabilitation "of an
arm amputee should commence immediately
after amputation. Physical rehabilitation of a
patient cannot achieve complete success unless
attention is given to his mental rehabilitation.

The desire for an artificial limb is frequently
absent if the patient is referred late to a limb
fitting centre. Some patients are proud that they

. are able to perform most actions with one hand.

Nonetheless, they should be given encouraging
talks, audio-visual aids and preferrably demonst-
ration by those already wearing artificial arms,

On the other hand, bilateral arm amputees
present quite a different picture. The shock and
horror at the loss are much greater, Their plight
can be regarded even worse than the blind. They
become so helpless and dependent for practi-
caily every uctivity of their daily life.

They are usually most co-operative in the
efforts made towards their rehabilitation, The
speed and facility with which they master the
intricacies of artificial arm usage continues to be
a source of wonder and admiration.

To expedite rehabilitation and create the
desired contfidence, the arm amputees, specially
the forearm amputees, should be encouraged to
use their stump as much as possible. So ten-
dency for the nurse, the ward orderly and the
relatives to feed them should be resisted. For
example, a spoon can he bandaged to the stump,

" by means of which the patient can feed himself,

- As no two patients are alike, mass production
of artificial arms, except a few component parts
of standard design, is not possible. Prescription
therefore, depends on the padent’s physical
disability, profession, age, $eight and other indi-
vidual peculiaritics. Besides plaster cast,



moulds are prepared and measurements taken on
special measure charts.
TYPES OF ARTIFICIAL. ARMS/HANDS

The upper arm prostheses can be mainly
categorized as follows :
(a) COSMETIC DRESS HANDS

As the name implies, the cosmetic arms/
hands are mainly for cosmetic/show purposes.
These have no functional value. These are mostly
carved out of wood or laminated with PVC
resins. In India, mostly cosmetic hands are used,
(h) MECHANICAL HANDS

Although, Mechanical hands vary in design,
their basic principle remains the same. After
World War 1, there was a leadency to duplicate
in an artificial hand, all the motions of the
natural ane, including pronation, supinatiom, and
flexion and extension of the wrist. They, were
complicated and cumbersome. Fortunately, the
present designs arc . comparatively much sim-
pler, light and provide mechanical, features
essential for proper functioning. Most mechani-
. cal hands are new made with two or four_fingers
mounted on a common axle with the thumb
mounted on a separate axle or lever, ruaning
parallel to the finger axle. The covers may be
made of wood, fibre glass, plastic moulded, alu-
minium or a combination of these materials.

There are two types of mechanical hands in
common use. One is the voluntary muscle con-
trol type in which the fingers and thumb are held
in extension by a light spring and are closed by
muscle control from the opposite shoulder. Thus,
the movements of prehension in the artificial
hand are under the direct muscle control of the

patient. The other which may be described as .

the spring tension hand is held in a closed
position by meuns of a strong spring within the
hand. The fingers and thumbs are forced apart
against this spring by a pull applied from the
opposite shoulder; when this pull is released, the
fingers and’ the thumb close (o oppose each
other. With practice, an amputee-specially 2

. below Elbow case, is able (o duplicate many of

the motions of the natural hand. Pronation and
=supination, as well as flexion and extension at the
wrist at rarely used in the present day arm
prostheses because experience has shown that
these functions do not add much to its functional
value but greatly add toits wdight and complex-
ity. Generally speaking, the only useful function
that is essential is that of prehension between
the thumb and the fingers.
{c) CINEPLASTIC AMPUTATION AND PROSTHESES
In the casc of cineplastic amputation, the
remaining muscles in the stump are utilized to
activate the prostheses. This method of activat-
ing an artificial arm was first originated in Italy
in 1897 and is reported to have ben applied to
wounded soldiers from the abysissian Campaign,
Although, the Italians continued to contribute
towards its devcluplilcm, it was in Germany,
after World War [, that Prof, Saurbruch devel-
oped the essential principles of the modemn

* cineplastic amputation and established a pma,-

tical technique of the method.

The muscles are utilized by mean of wmy/
plastic pegs, passed through/tunnels in the mus-
cles and attached to levers operating the arti-
ficial hand mechanisms. The bicepss and triecps
muscles in the upper arm stump and the tlexors

- and extensors in the forearm stemp, control the

grasp and release of the fingers of the artificial
hand, thus permitting a close approximation to
the natural hand action.

Although, cineplastic prostheses were used
in Europe and some in the USA, these are no
longer popular even in those countries, mainly
because of the weight of the prostheses and

discomfort in the stump. In most cases,- the .

patients develop irritation in the muscular tun-
nels/due to the friction caused by the plastic/
ivory pegs. This type has NOT even been at-
tempted in India.

© (@) EXTERNAL POWER SOURCES

-Only two types of external energy are know
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to have been seriously considered for prosthetic
uses: electrical and pnewmnalic. The latter was
found unsuited for artificial arms because of the
weight required for structures capable of with-
standing the necessary operating pressures. A
few years ago, an artificial arm, operated by
small cylinders of highly compressed carbon
dioxide was developed in Germany but little is
known about its success,
(e) MYO-ELECTRIC OR ELECTRONIC DEVICES
Recently, a number of attempts have been
made, specially in Germany, to utilize electrical
energy through the medium of electro-magnets,
The earliest arm of this type was constructed in
Germany after the first World War, Since then,
several independent inventors have constructed
hands on this principle most notable amongst
them being M/S Otto Bock Orthopaedic Indus-
try in West Germany. From utility point of view,
it has not really proved very successful,
{f) TERMINAL DEVICES/APPLIANCES
Notwithstanding the development and re-
search in artificial arms/hands, the fact remains
that terminal devices or working appliances
cannit be dispensed with, These are used all
over the world and have several designs to suit
each ocgupation or profession of an arm amputee,
.o, a table spoon o Tarming and universal ap-

VAn arm anputee, plying a rickshaw with the aid
of Nevedac mechanical hand

pliances for doing heavy, manual jobs. Each
patient gets a set of these, depending upon his
occupation/profession. A Split Hook or Dorrence
Hook is invaribly given to all. These are either
snap fitted or screwed on the rotaries.
(g) COSMETIC GL.OVES

As mentioned earlier, in the rehabilitation of
upper extremity amputee, not only is it necessary

- to restore the lost function, it is-also important
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to restore the appearance. For this purpose,
generally a Cosmetic Glove is provided which
is worn over the artificial hand. The glove is
made after constructing moulds for a shape as
complex and detailed as the human hand. The
life of a cosmetic glove depends on ils use by
the wearer,
(h) APPENDAGES/SUSPENSION FOR UP-
PER EXTREMITY PROSTHESES

Some sort of suspension or an appendage is
necessary for all-types of spper extremity pros-
theses to suspend/secure the same to the stump'.
They also act as the muscular substitute or
artificial tendons which utilize_lﬂc powerful mus-
cles of the shoulder and trunk to control and
operate the prostheses, These appendages are
normally made from cotton webbing or leather
or a combination of ,bmh. These are designed

A biliteral arm amputee, cating and drinking
with her mechantcal hands.



separately for each type of arm disability.
CONCLUSIONS

Rehabilitation of upper extremity amputee
poses much greater and complex problems, Even
though research and development even in the
highly industrialized countries have heen going
on for several decades, there still is no prosthesis
that can meet the needs of the arm amputees,
In India, this subject has unfortunately remained
practically necglected mainly because of the
confusion created by some that we should have
simple type of appliances.

Our designs should be as upto date as pos-
sible, keeping in view the cconomic and occu-
pational/professional needs of our amputees, areas
and environments to which they helong cosmeti-
cally presentable and our designs should, thus be
need based. The Govt. of India, Ministry of
Welfare Scheme for providing free or subsidised
aids/appliances to our physically handicapped

persons is-quite liberal and flexible. This and
other schemes of the Government plus help
from philanthropists, provide enough incentives
t0 ook forward to modernization in this field,

At the same time, the Government should
encourage and liberalise the import of samples,
materials and techniques from other countries,

Stress musi also be laid on proper training in
the use of the artificinl arms, Every efforts
should be made to put him back in his original
profession and near to his otiginal place of work

- or residence. Failing this, he should be taught
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a suitable frade or hobby, (0 make him economi-
cally independent. In the case of bilateral arm
amputees, they can be easily trained and em-
ployed as office peons, chowkidars and painters/
decorators.

The thrashers cannot and showld not be
banned, but Government can enforce safety
measures through proper legislation. -

)



Letter .to Editor

What is happening to PMR in India ?
Dear Sir, '

Allow me the privilege of your journal to
reach our member to ventilate my feelings about
PMR, Physical Medicine and Rehabilitation is
at a critical juncture all over the woild and
particularly in India, It had advanced as a field
of medicine in every way it has been accepted
by academicians that Rehabilitation is one of
the three major branches of Medicine. The
other two being Preventive Medicine and Cura-
tive or Management Medicine. Inspite of all this
field as Physical Medicine and Rehabilitation is

not recognized by our own colleagues in other

branches of Medicine. General public does not
understand the meaning of Physical Medicine or
Rehabilitation and the P.hysiatry is confused
with Psychiatry.

What is happening 7 Where is the fault 7 It

is time for us to take stock of the situation and -

get us back in the main stream,

First of all what is Rehabilitation? Rehabili-
tation is not merely giving some body a walking
aid or a wheelchair. It is not a method of treat-
ment. Not cven principle of treatment. Rehabili-
tation is not a specialized technique of treatment.
Rehabilitation is a philosophy in action - the
philosophy of total care of the patient as well as
the continuing care for the patient.

In the Rehabilitation of disabled patients
such as in cerebrovascular accidents, cerebral
palsy, rheumatoid arthritis, amputations or se-
vere multiple disorders of the musculoskeletal
system the total care of ‘the patient by uny single
individual is not possible. It requires a team

gffort by Physiatrist, Neumloglqt Orthopedic
Surgeon, Physiotherapist, ()u,updfmnal Thera-
pists, Orthotist and other Paraprofessionils with
the Physiatrist leading the team or as the co-

ordinator. If one has to be the leader he/she
should be well versed in all the aspects of the
management plan but not necessarily a mraster
in-any of the areas. But he/she should be able
to grasp the sitvation to make the decision and
guide the other team members (O he]p the
disabled.

The problem we are now facing is that there
is an absolute lack of awareness about the
speciality among our own colleagues. 1 was
surprised to hear form a Rheumatologist saying
"What do the Physiatrists know about the treat-
ment of arthritis? You should be a doctor and

"know your immunology” displaying his lack of

understanding of Physiatry and Arthritis! An-
othér one an examiner for the Physiotheraphy
students said, "So you are an orthopedic sur-
geon"?

Unfortunately this speciality has become an
Orthopedically oriented speciality. Most of our

~ distinguished senior colleagues are Orthopedic
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Surgeon turned Physical Medicine and Reha-
bilitation specialists. Their loyalty lies with
orthopedic surgery first. Probably they were the
first people to realize the value of this specialty
and pursued it. We have to thank them for
developing it. There is nothing wrong in it. But
the parcnts should recognize the adulthood of
their wards and stop looking over their shoulders
and to let them develop on their own identity.

Every one should realize that this is an
independent speciality and should be allowed to
develop as such. There should be no condition
the Dip, in Ortho is needed to become a PM&R
Specialist or to get a promotion. With the ortho-
pedics background you are basically a Surgeon
and you do th¢ best you know - OPERATE said
Dr. Ernie Johnson of Ohio. A patient with back
pain goes to the Orthopedic Surgeon and knives
are thrown at him from all around. Later in the



mid seventies the Surgeons decided that surgery
was not the answer for back pain. The best
treatment for chronic back pain is TIME AND
MOTHER NATURE says Dr. Ernie Johnson in
his editorial in the AAP fournal and [ tend to
agree with him. The other Orthopedic Surgeon
is reluctant to send his patient to another Ortho-
pedic Surgeon basically because he thinks that
what one Orthopedic Surgeon does the other
can also do. In the end the patients are the
ultimate losers as they get less than optimum
care. ,

One of the biggest drawbacks we have is that
our specialty does not have an organ of its own
as in the case of a Cardiolopist a2 Heart, Lung
in Pulmonology, Kidney in Nephrology, Bone in
Orthopedics. For PM&R we have the whole
bady, family and the environment. The Family
Physician and the Specialist should be made
aware of this fact. And as we have seen earlier
in whole team takes over in the management of
the patient, The creating of the awareness should
be started at the undergraduate level. All the
Medical Schools should have a fully equipped
Physical Medicine and Rehabilitation unit
manned by a well trained Physiatrist. The
Universities should take a second look at the
curriculum. The first clinical year students should
be posted in the departmeni for learning the
musculo skeletal system assessment and later on
the intergrated teaching should be encouraged.
A disabled patient is to be followed by the
student from admission to discharge with him
taking an active role in the treatment planing and
management decisions. This will let the students
have a feel for all the areas in medicine and
when he gets out he can send his patients to the

. appropriate specialists for help. He will also be

encouraged to take up this speciality, °

At the post graduate level we should revamp
the curriculum. A PMR student go through
General Medicine, ICU, Pulmonary Medicine,
Neurology and Neurosurgery, Orthopedics and

Pediatrics. One need not know every Orthopedic
Surgery or Neurosurgical techniques but should
have a basic working knowledge to help him in
the Rehabilitation of the patient. The same way
the student should undergo a basic training in
Physiotherapy, Occupational therapy, Orthotics
and Prosthetics as*well as exposure in Speech
and Hearing the General Psychology. Again
there is no need for him to know every technique
in-book but have good working knowledge to
guide the paramedical professionals to help his
patients. The post graduate course should oe of
four years duration to enable him/her to com-
plete this sort of rotation. There should not be
two level postgraduate studies in PMR and for
that matter in any speciality. It is also time for
us to go to the Government and tell them that
PMR does not need 1. Ortho, to get his promo-
tion in the Government service any longer.'
There is one importang thing that is causing
a lot of heart ache and belly aching at the same
time. This is the relationship between the
Physiatrist and Physical Therapist and the in-
ability of the medical community to distinguish
us. The attitude of one towards the other is
causing an eternal misunderstanding. This is
simply because each one has a bigger ego than
the other. It is time every one takes pride in their

- own field of specialty and work for the benefit

30

of .our benefactors: the patients. It is also time

that every one realizes that Physician is the one

who evaluates the patient and makes a diagnosis
taking into consideration of all concomitant dis-
orders and problems with the patient and then
prescribes the treatment. A Therapist is the one
who, like the Nurse carries out the treatment
plan after ascertaining the facts to-his own
satisfaction and communicates with the Physi-
cian to review the treatment plan and the Progress
and to modify the treatment when needed. De-
viation from this is not justified and injurious to
both the professions and the patients as well in
the long run, '

L



To summarise the whole thing :
Reasons for slow recognition are -
1.

Lack of awareness among Medical
Profession and among the general
public. ,

Lack of organised programs to high-
light the importance of this special-
ity in Medical Schools. -

Non recognition of this Speciality as
an independent  Speciality on its own
right. '
Lack of good working relationship
between the Physiatrists and the

Physiotherapists.

What do you do "

Full fledged departments of Physical
Medicine and Rehabilitation in every
teaching hospital. ‘
Integrating the PMR Department as
an undergraduate teaching department.
Revamping the Physical Medicine and
Rehabilitation curriculum,

Creating a good rapport among the
Physiatrists and other Consultants.
Creating a good healthy professional
relationship among Medical and Para-
medical professionals.

- Dr. K.S. Govindarajan

9 Alamu Nagar, Sathy Road, Coimtbatore-641012
Off : Director, SRIPMS Coimbatore 641044
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Editorial

Limiting practice to a specialised area allows the physician to practice with greater accuracy
and skill leading to doing more good to suffering patient,

Inter specialities prejudices tend terélegate the role of newer specialists {0 humiliating status.

The felt need of the spectrum of disability seen in our country, also in the developing world,
compel us to understand many problems that had been mysteries before. The physiatrist in India
albeit trained on an occidental model, is beginning to realise the importance of developing
subspeciality programmes, both to improve teaching and patient care,

~ Reliance: on associated specialities for minor surgical interventions in rehabilitation programe
of the neuro-musculo-skeletal morbidity associated with locomotor handicaps, is neither possible
now nor is necessary. ' :

Till such time that the national policy on health is successful in the prevention of handicap the
need of such Rehabilitation Surgical training will continue. Undoubtedly there will be improvement
and innovations in the future that will make our proposed initiation to surgical skills consistant with
the bizzare morbidity we are facing in a comprehensive Rehab. Programme,

But surgery must & shall represent a small part of our responsibilities and it should decrease
progressively. .

The conventional services we now provide are important but we must add more dimension to
it. Advertise we must what special skills we can offer to our patients indulging in sports and the
like. '

psychological and medical problems of aging, spend more time with each patient, be more aware
of their special needs and become more familier with agencies to which they can be referred for
help, instead of delegating such tasks to others in the team.

Our clinics are so full of well established deformities that we have devoted too little time, to
truly preventive causes - preventive care ranging from prevention of basic discase per se to prevention
of disability. '

The guess as to the need for physiatrists may be as accurate as the guesses of demographers
and sample surveys of disability. Factors that have (o be considered in establishing needs are the
increasing number of people and increased life expectancy. In a speciality as broad as ours and
not so aftractive, we must create programmes that will fill the needs of anyone who is interested,
but also use interssting challanges and possibilities.

The speciality will be defined by the innumerable interactions - between patients and us. Each
unique interaction represents a definition by the patient of those services he desires and a definition
by the the physiatrist of the services he is willing to provide. Necessarily our involvement needs

to be multifacated.
Dr. W.GG. Rama Rao.

An increasing repsonsiblility is to enhane our ability to deal with changing social behaviour,

™
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Editors Note -

Many of you may have noticed significant changes in this issue of Indian Journal
of Physical Medicine and Rehabilitation.

Dr. A.K. Agarwal after a long innings as editor and having endeavored in bringing
out the issue every year, has requested that he be relieved. The new editors are honestly
new to the job. But accepted the responsibility. '

We count on you. Now that the Indian Association of Physical Medicine &
Rehabilitation provided means to cover publication of 2 issues a year, We plunged in
and hope the October 1993, issue will not disappoint you. One advertisement from you
will go a long way to achieve our dreams - Peer review of all articles, clinical opinion
section, a review article, invited editorials, acknowledgement -of our referees, to name
a few. We need and hope for your guiding hand.

Soon we hope to have out-standing people with special experience in the field,
to add depth, on the journal staff. We shall struggle constantly to improve the journal.
Perhaps you will egg us to do that with a letter to the editor.

- Change is inevitable. It is always accompanied by regrets at the good that is lost.
However we are sure it will make us work harder to live up to the standards of our
past editors,

The editorial staff assure you that this will be our goal,
: ‘ Dr. U. Singh,
- Editor



